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Terminology 

For the purposes of this document, the following terminology applies:   

Assignment ESIA for a PV Plant and BESS in São Tomé and Príncipe 

Project PV and BESS Project in the Island of Príncipe 

Client and Project 
Developer 

The Government of São Tomé and Príncipe through the Ministry of 
Infrastructure and Natural Resources (MIRN) 

Project Coordinator Energy Transition and Institutional Support Program (ETISP) 

ESIA and Feasibility Study 
Consultant 

Fichtner GmbH and Co. KG 

Financer African Development Bank (AfDB) 

Contractor Construction Contractor (unknown presently) 

Operator Operation Contractor / O&M Contractor (unknown presently) 

List of Abbreviations and Acronyms 

AoI Area of Influence 

ARP Autonomous Region of Príncipe 

BESS Battery Energy Storage System 

CHS Community Health and Safety 

CVR Waste Recovery Cooperative 

DGRNE Directorate-General for Natural Resources and Energy 

EDP Energias de Portugal 

EIA Environmental Impact Assessment 

EMAE Empresa de Água e Eletricidade (Water and Electricity Company) 

E&S Environmental and Social 

ESHS Environmental, Social, Health and Safety 

ESIA Environmental and Social Impact Assessment 

EPC Engineering, Procurement and Construction 

ESMP Environmental and Social Management Plan 

ETISP Energy Transition and Institutional Support Program 

GRM Grievance Redress Mechanism 

HSE Health Safety and Environment 

IBA Important Bird Area 

IFC PS 
International Finance Corporation Performance Standards on Environmental and 
Social Sustainability 

IPCC Intergovernmental Panel on Climate Change 

ISS Integrated Safeguards System 
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IUCN International Union for Conservation of Nature 

kV kilovolt 

LFP Lithium Iron Phosphate 

MAPDR Ministry of Agriculture, Fisheries and Rural Development 

MSDS Material Safety Data Sheet 

MIRN Ministry of Infrastructure and Natural Resources 

MW Megawatt 

MWh Megawatt hour 

MWp Megawatt peak 

OHL Overhead Line 

OHS Occupational Health and Safety 

PNP Príncipe National Park - Parque Natural Ôbo do Príncipe 

PNOT National Spatial Planning Plan of São Tomé and Príncipe 

PPE Personal Protection Equipment 

STP São Tomé and Príncipe 

TOR Terms of Reference 
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Non-Technical Executive Summary 
The Government of São Tomé and Príncipe is taking a big step toward a cleaner and more reliable energy 

future by planning a new solar power plant on Príncipe Island. This Project, supported by the African 

Development Bank, will use sunlight to generate electricity and store it in batteries for use when the sun 

�L�V�Q�·�W�� �V�K�L�Q�L�Q�J���� �,�W�·�V�� �S�D�U�W�� �R�I�� �W�K�H�� �F�R�X�Q�W�U�\�·�V�� �E�U�R�D�G�H�U�� �J�R�D�O�� �W�R�� �S�U�R�Y�L�G�H�� �H�O�H�F�W�U�L�F�L�W�\�� �W�R�� �H�Y�H�U�\�R�Q�H�� �D�Q�G�� �U�H�G�X�F�H��

dependence on expensive, polluting diesel fuel. 

Why This Project Matters 

Right now, Príncipe Island gets its electricity from a diesel power plant. The fuel has to be imported, which 

is costly and sometimes unreliable. �7�K�H���S�O�D�Q�W���D�O�V�R���V�W�U�X�J�J�O�H�V���W�R���P�H�H�W���W�K�H���L�V�O�D�Q�G�·�V���H�Q�H�U�J�\���Q�H�H�G�V�����7�K�H���Q�H�Z��

solar Project will help reduce fuel costs, cut pollution, and improve the reliability of electric ity. It also 

�V�X�S�S�R�U�W�V���W�K�H���F�R�X�Q�W�U�\�·�V���J�R�D�O���R�I��providing the entire country with electricity access by 2030, with at least half 

coming from renewable and clean sources like solar. 

Where and What Will Be Built? 

The solar plant will be built on government-owned land near Príncipe Airport, about 4 kilometers from the 

�L�V�O�D�Q�G�·�V���F�D�S�L�W�D�O�����6�D�Q�W�R���$�Q�W�y�Q�L�R�����7�K�H��Project will use about 2.8 hectares of land and include: 

�ƒ Solar panels that can produce up to 2 megawatts of electricity 

�ƒ A battery system that can store 4.8 megawatt-hours of energy 

�ƒ A 2.7 Km power line to connect the plant to the local grid 

�ƒ An upgraded access road for transporting equipment 

�7�K�H���V�R�O�D�U���S�D�Q�H�O�V���Z�L�O�O���E�H���I�L�[�H�G���L�Q���S�O�D�F�H���D�Q�G���G�H�V�L�J�Q�H�G���W�R���P�D�N�H���W�K�H���P�R�V�W���R�I���W�K�H���L�V�O�D�Q�G�·�V���V�X�Q�O�L�J�K�W�����7�K�H���E�D�W�W�H�U�L�H�V��

will use safe, modern technology and be kept in containers with systems to manage heat and electricity. 

What About the Environment? 

�3�U�t�Q�F�L�S�H�� �,�V�O�D�Q�G�� �L�V�� �N�Q�R�Z�Q�� �I�R�U�� �L�W�V�� �U�L�F�K�� �I�R�U�H�V�W�V�� �D�Q�G�� �X�Q�L�T�X�H�� �Z�L�O�G�O�L�I�H���� �,�W�·�V�� �H�Y�H�Q�� �U�H�F�R�J�Q�L�]�H�G as well as a special 

biosphere reserve. While the P�U�R�M�H�F�W���V�L�W�H���L�V���Q�R�W���L�Q�V�L�G�H���D���S�U�R�W�H�F�W�H�G���D�U�H�D�����L�W�·�V�� �F�O�R�V�H���W�R���W�K�H���$�]�H�L�W�R�Q�D���)�R�U�H�V�W����

which is part of Parque Natural Ôbo do Príncipe. The area around the site includes some degraded forest, 

where trees have been cut down in the past for farming and charcoal. 

The Project team has studied the area carefully and found some plants and animals that need protection, 

including: 

�ƒ Rare trees like African Teak and Spanish Cedar 

�ƒ Endangered birds like the Grey Parrot 

�ƒ Local monkeys and other wildlife 

To protect nature, the project will avoid sensitive areas, limit tree cutting, and monitor wildlife. Special care 

will be taken during construction to reduce noise, dust, and other disturbances. 
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How Will It Affect Local Communities? 

The nearby communities of Azeitona and Gaspar, with a few hundred residents, were consulted during the 

planning. Most people support the project because it promises: 

�ƒ Better electricity 

�ƒ Local job opportunities 

�ƒ Economic growth 

However, some people are worried that they will lose access to land used for making charcoal and picking 

�I�L�U�H�Z�R�R�G���� �:�K�L�O�H���W�K�H�V�H�� �D�U�H�Q�·�W���W�K�H���P�D�L�Q�� �V�R�X�U�F�H�V���R�I�� �L�Q�F�R�P�H���� �W�K�H�\�� �V�W�L�O�O���P�D�W�W�H�U�� �W�R�� �V�R�P�H���I�D�P�L�O�L�H�V���� �7�K�H��Project 

plans to: 

�ƒ Inform people in advance 

�ƒ Help them find alternative areas for gathering resources 

�ƒ Offer training and jobs to locals 

�ƒ Keep communication open and fair 

What Will Happen During Construction? 

About thirty ( 30) people will be hired to build the plant, with most jobs going to local workers. Construction 

will involve clearing the land, installing equipment, and building the road and power line. This phase may 

cause: 

�ƒ Dust and noise 

�ƒ Waste and possible soil erosion 

�ƒ Disturbance to animals and plants 

To manage these issues, the Project will follow strict safety and environmental rules, including: 

�ƒ A waste management plan 

�ƒ Health and safety training for workers 

�ƒ Fencing to protect wildlife and people 

�:�K�D�W���+�D�S�S�H�Q�V���$�I�W�H�U���,�W�·�V���%�X�L�O�W�" 

Once the plant is running, it will need only a small team to keep it working. The electricity it produces will 

be clean, quiet, and reliable. There will be very little waste or pollution. Some risks remain, like birds flying 

into power lines or reflection from the panels affecting nearby areas (like the airport), but these will be 

studied in detail and managed. 

What About the Future? 

When the plant eventually reaches the end of its life�³ likely after thirty ( 30) years�³ it will be safely 

dismantled. The land will be restored, and any remaining equipment will be removed responsibly. 
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Final Thoughts 

�7�K�L�V���V�R�O�D�U���S�U�R�M�H�F�W���L�V���D���V�X�V�W�D�L�Q�D�E�O�H���L�Q�Y�H�V�W�P�H�Q�W���L�Q���3�U�t�Q�F�L�S�H���,�V�O�D�Q�G�·�V���I�X�W�X�U�H�����,�W���Z�L�O�O���E�U�L�Q�J���F�O�H�D�Q���H�Q�H�U�J�\�����U�H�G�X�F�H��

pollution, create jobs, and support local communities �³�Z�K�L�O�H���S�U�R�W�H�F�W�L�Q�J���W�K�H���L�V�O�D�Q�G�·�V���X�Q�L�T�X�H���H�Q�Y�L�U�R�Q�P�H�Q�W����

As long as the Project follows its environmental and social plans carefully, it can be a model for how to 

build a greener and fairer energy system.   
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Sumário executivo não-técnico 
O Governo de São Tomé e Príncipe está a dar um grande passo rumo a um futuro energético mais limpo 

e fiável, ao planear a construção de uma nova central solar na Ilha do Príncipe. Este projeto, apoiado pelo 

Banco Africano de Desenvolvimento, utilizará a luz solar para gerar eletricidade e armazená-la em baterias 

para utilização quando o sol não estiver a brilhar. Faz parte do objetivo mais amplo do país de fornecer 

eletricidade a todos e reduzir a dependência de combustível diesel, que é caro e poluente. 

Porque é que este projeto é importante 

Atualmente, a Ilha do Príncipe obtém a sua eletricidade a partir de uma central a diesel. O combustível tem 

de ser importado, o que é dispendioso e, por vezes, pouco fiável. A central também enfrenta dificuldades 

para satisfazer as necessidades energéticas da ilha. O novo projeto solar ajudará a reduzir os custos com 

combustível, a diminuir a poluição e a melhorar a fiabilidade da eletricidade. Apoia também o objetivo do 

país de garantir acesso à eletricidade para toda a população até 2030, com pelo menos metade proveniente 

de fontes renováveis e limpas, como a solar. 

Onde e o que será construído? 

A central solar será construída num terreno pertencente ao governo, próximo do Aeroporto do Príncipe, a 

cerca de 4 quilómetros da capital da ilha, Santo António. O projeto utilizará cerca de 2,8 hectares de terreno 

e incluirá: 

�ƒ Painéis solares capazes de produzir até 2 megawatts de eletricidade 

�ƒ Um sistema de baterias com capacidade para armazenar 4,8 megawatts-hora de energia 

�ƒ Uma linha de transmissão de 2,7 km para ligar a central à rede elétrica local 

�ƒ Uma estrada de acesso melhorada para transporte de equipamentos 

Os painéis solares serão fixos e projetados para aproveitar ao máximo a luz solar da ilha. As baterias 

utilizarão tecnologia moderna e segura, sendo armazenadas em contentores com sistemas para gerir o 

calor e a eletricidade. 

E o ambiente? 

A Ilha do Príncipe é conhecida pelas suas florestas ricas e fauna única. É reconhecida também como uma 

reserva especial da biosfera. Embora o local do projeto não esteja dentro de uma área protegida, está 

próximo da Floresta de Azeitona, que faz parte do Parque Natural Ôbo do Príncipe. A área envolvente inclui 

floresta degradada, onde árvores foram cortadas no passado para agricultura e produção de carvão. 

A equipa do projeto estudou cuidadosamente a área e identificou algumas plantas e animais que 

necessitam de proteção, incluindo: 

�ƒ Árvores raras como o Teca Africano e o Cedro Espanhol 

�ƒ Aves ameaçadas como o Papagaio-Cinzento 

�ƒ Macacos locais e outras espécies de fauna 

Para proteger a natureza, o projeto evitará áreas sensíveis, limitará o corte de árvores e monitorizará a vida 

selvagem. Serão tomados cuidados especiais durante a construção para reduzir o ruído, o pó e outras 

perturbações. 
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Como afetará as comunidades locais? 

As comunidades vizinhas de Azeitona e Gaspar, com algumas centenas de residentes, foram consultadas 

durante o planeamento. A maioria apoia o projeto, pois este promete: 

�ƒ Melhor fornecimento de eletricidade 

�ƒ Oportunidades de emprego local 

�ƒ Crescimento económico 

No entanto, algumas pessoas estão preocupadas com a perda de acesso a terrenos utilizados para 

produção de carvão e recolha de lenha. Embora estas atividades não sejam a principal fonte de rendimento, 

continuam a ser importantes para algumas famílias. O projeto planeia: 

�ƒ Informar as pessoas com antecedência 

�ƒ Ajudá-las a encontrar áreas alternativas para recolha de recursos 

�ƒ Oferecer formação e empregos aos locais 

�ƒ Manter uma comunicação aberta e justa 

O que acontecerá durante a construção? 

Cerca de trinta (30) pessoas serão contratadas para construir a central, com a maioria dos empregos 

destinados a trabalhadores locais. A construção envolverá a limpeza do terreno, instalação de 

equipamentos e construção da estrada e da linha de transmissão elétrica. Esta fase poderá causar: 

�ƒ Pó e ruído 

�ƒ Resíduos e possível erosão do solo 

�ƒ Perturbações à fauna e flora 

Para gerir estas questões, o projeto seguirá regras rigorosas de segurança e ambientais, incluindo: 

�ƒ Um plano de gestão de resíduos 

�ƒ Formação em saúde e segurança para os trabalhadores 

�ƒ Vedação para proteger a fauna e as pessoas 

O que acontece depois de estar construída? 

Quando a central estiver em funcionamento, será necessária apenas uma pequena equipa para a manter. 

A eletricidade produzida será limpa, silenciosa e fiável. Haverá muito pouco desperdício ou poluição. 

Alguns riscos permanecem, como aves a colidir com linhas de energia ou reflexos dos painéis solares a 

afetar áreas próximas (como o aeroporto), mas estes serão estudados em detalhe e geridos. 

E no futuro? 

Quando a central atingir o fim da sua vida útil �³  provavelmente após trinta (30) anos �³  será desmontada 

com segurança. O terreno será restaurado e qualquer equipamento restante será removido de forma 

responsável. 
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Considerações finais 

Este projeto solar é um investimento sustentável no futuro da Ilha do Príncipe. Trará energia limpa, reduzirá 

a poluição, criará empregos e apoiará as comunidades locais �³  enquanto protege o ambiente único da 

ilha. Desde que o projeto siga cuidadosamente os seus planos ambientais e sociais, poderá servir de 

modelo para a construção de um sistema energético mais verde e justo. 
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Executive Summary 

Background of the Assignment 

The Government of São Tomé and Príncipe, through the Ministry of Infrastructure and Natural Resources, 

has initiated the development of a photovoltaic (PV) power plant with a Battery Energy Storage System 

(BESS) on Príncipe Island (the Project). This initiative is part of the broader Energy Transition and 

Institutional Support Program (ETISP), financed by the African Development Bank (AfDB).  

Fichtner GmbH & Co. KG has been appointed as the consultant for conducting an Environmental and Social 

Impact Assessment (ESIA) of the P�U�R�M�H�F�W���� �R�E�V�H�U�Y�L�Q�J�� �E�R�W�K�� �Q�D�W�L�R�Q�D�O�� �O�H�J�L�V�O�D�W�L�R�Q�� �D�Q�G�� �W�K�H�� �$�I�'�%�·�V�� �,�Q�W�H�J�U�D�W�H�G��

Safeguards System (ISS), ensuring alignment with international best practices. 

Project justification 

Currently, the energy production system in the public grid of the Autonomous Region of P ríncipe is made 

up of non-renewable energy sources, through a diesel thermoelectric power plant with an installed power 

of 2,800 kW, the fuel being imported. The plant is operating with many technical limitation s, with some 

suppressed power demand due to the unavailability of generation capacity. Thus, seeking to reduce 

expenses with imported diesel, reduce the operating time of generators (extending the useful life of the 

equipment) and increase demand coverage, the Government of STP aims to increase the contribution of 

renewable energies in the country's energy matrix to 50% and reach an access rate of 100% by 2030. The 

PV and BESS Project is an important tool to reach this aim.  

Objectives of the ESIA 

The main aim of the ESIA is to provide decision-makers and Project proponents with information on 

potentially significant environmental and social impacts and risks associated with the proposed PV and 

BESS Project in Príncipe Island. The specific objectives are: 

�ƒ anticipate and assess any negative and positive impacts and risks that the Project might pose in the 

physical, biological and human environment during construction, operation, and decommissioning of 

the Project  

�ƒ define mitigation measures to avoid, reduce or compensate for significant environmental and social 

(E&S) impacts and risks, as well as enhancement measures for positive impacts 

�ƒ prepare an E&S Management Plan with a set of avoidance, mitigation, monitoring and institutional 

measures 

�ƒ ensure that the Project complies with the national E&S �U�H�J�X�O�D�W�L�R�Q�V���D�Q�G���W�K�H���U�H�T�X�L�U�H�P�H�Q�W�V���R�I���$�I�'�%�·�V��

Integrated Safeguards System. 

The ESIA specifically addresses impacts related to the PV plant, BESS, transmission line, and access road, 

ensuring comprehensive evaluation within the Area of Influence (AoI) of the Project. 

Location and Technical Description of the Project 

The proposed PV and BESS Project site is located on Príncipe Island, within the Democratic Republic of São 

�7�R�P�p���D�Q�G���3�U�t�Q�F�L�S�H�����Q�H�D�U���3�U�t�Q�F�L�S�H���$�L�U�S�R�U�W�����D�S�S�U�R�[�L�P�D�W�H�O�\�������N�L�O�R�P�H�W�H�U�V���Q�R�U�W�K���R�I���W�K�H���L�V�O�D�Q�G�·�V���F�D�S�L�W�D�O�����6�D�Q�W�R��

António (Figure 1). The total land area allocated for the project is 5 hectares, of which 2.82 hectares will be 
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used for the installation of the PV and BESS facilities. The site is government-owned, and the remaining 

area allows for potential future expansion. 

 

Figure 1: The Project site and its surroundings 

The Project includes associated infrastructure such as a 2.7-kilometer overhead transmission line (OHL) to 

connect the plant to the existing 6 kV grid, and a 300-meter access road that will be upgraded to facilitate 

the transport of equipment and materials. The site is characterized by relatively flat terrain and is accessible 

via a dirt road running parallel to the airport runway. There are no built structures or settlements within the 

Project site nor along the OHL. Therefore, the Project does not lead to physical involuntary resettlement. 

The PV system is designed with a capacity of 2 megawatts (MW), optimized for solar irradiance and 

available space. The system will use bifacial monocrystalline modules, each rated at approximately 565 

watts, mounted on fixed East-West structures with a 10° tilt. The inverters will be decentralized, with five 

string inverters converting direct current (DC) to alternating current (AC) at 800 volts. 

The BESS component will have a capacity of 1.2 MW/4.8 MWh and will utilize Lithium Iron Phosphate (LFP) 

battery technology. These batteries will be housed in containers equipped with thermal and electrical 

management systems to ensure optimal performance and safety. The BESS will be integrated with a power 

conversion system and connected to a 6 kV/2 MVA substation located within the project site. 

The Project will be implemented in three main phases: construction, operation, and decommissioning. 

During the construction phase, activities will include site clearing, installation of support structures, 

construction of the substation, and laying of underground cables. The operational phase is expected to last 

at least 30 years and will include routine maintenance, vegetation control, and occasional panel cleaning. 

Decommissioning will involve the removal of all infrastructure and the rehabilitation of the site , including 

replanting with native vegetation. 
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During construction, approximately thirty (30) workers will be employed, including twenty (20) unskilled 

and ten (10) skilled laborers. During operation, the workforce will consist of five (5) individuals, including 

two (2) technicians and three (3) unskilled workers. Priority will be given to hiring local labor, with 

appropriate training provided to ensure compliance with health, safety, and quality standards. 

Policy, Legal and Institutional Framework 

National Institutional Framework 

The key governmental and non-governmental institutions involved in environmental and sectoral 

governance relevant to the Project include:  

�ƒ Directorate of Environment and Climate Action 

�ƒ Ministry of Infrastructure and Natural Resources 

�ƒ Ministry of Agriculture, Fisheries and Rural Development 

�ƒ Environmental Secretariat and Biosphere Reserve Department 

�ƒ  Regional Secretariat for Infrastructure, Works, Planning and Territory 

�ƒ  National Institute of Meteorology 

�ƒ Water and Electricity Company 

�ƒ National Airports and Air Safety Company   

�ƒ Fundação Príncipe 

�ƒ and HBD. 

National Legal and Regulatory Framework 

The Project is subject to several key national laws and decrees: 

�ƒ Environment Base Law (Law No. 10/1999): Establishes the foundation for environmental policy, 

including pollution control and sustainable development mechanisms 

�ƒ Environmental Impact Assessment Decree (Decree No. 37/1999): Regulates the EIA process, requiring 

pre-evaluation, public consultation, and licensing for projects with potential environmental impacts 

�ƒ Conservation of Fauna, Flora and Protected Areas Law (Law No. 11/1999): Provides legal protection for 

biodiversity and natural habitats 

�ƒ Forestry Law (Law No. 5/2001): Regulates forest resource management and aims to prevent 

unsustainable exploitation 

�ƒ Law on the Management of State Land Property (Law No. 3/1991): Defines public land ownership and 

principles for land use and leasing 

�ƒ Law on Noise Pollution (Law No. 4/2022): Establishes controls for noise-generating activities near 

sensitive receptors 

�ƒ Decree on Waste Management (Decree No. 36/1999): Sets licensing and inventory requirements for 

waste handling and prohibits disposal in water bodies 

�ƒ National Historical-Cultural Heritage Law (Law No. 4/2003): Protects cultural and archaeological 

heritage, including procedures for accidental discoveries 

�ƒ Natural Parks Laws (Law No. 6/2006 and Law No. 7/2006): Establish the Obô Natural Parks in São 

Tomé and Príncipe, including zoning and conservation objectives 

�ƒ Labor Code (Law No. 6/2019): Covers employment standards, occupational health and safety, and 

�Z�R�U�N�H�U�V�·���U�L�J�K�W�V�� 
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International and Regional Conventions, and Environmental and Social Standards 

São Tomé and Príncipe is a signatory to several key E&S conventions, including:  

�ƒ Kyoto Protocol and Paris Agreement 

�ƒ Ramsar Convention �² Wetland conservation 

�ƒ Convention on Biological Diversity 

�ƒ Convention on Migratory Species 

�ƒ Convention on the Elimination of All Forms of Discrimination Against Women 

�ƒ CITES, Stockholm and  Basel Conventions. 

PV and BESS Project �D�G�K�H�U�H�V���W�R���W�K�H���$�I�'�%�·�V���,�6�6 (2023), which outlines E&S requirements for sustainable 

development through ten Operational Safeguards covering E&S assessment, labor, pollution, community 

health, biodiversity, land use, vulnerable groups, cultural heritage, financial intermediaries, and 

stakeholder engagement. The World Bank Group Environmental, Health and Safety (EHS) Guidelines are 

also applicable to the Project, including waste management and hazardous materials management, noise 

and air quality management, occupational health and safety, and construction and decommissioning 

guidelines. Considering the lack of nationally regulated environmental quality standards and emission 

limits, the ESIA Study refers to these guideline values.  

�7�K�H���S�U�R�M�H�F�W���L�V���F�O�D�V�V�L�I�L�H�G���D�V���D���&�D�W�H�J�R�U�\�������R�S�H�U�D�W�L�R�Q���X�Q�G�H�U���W�K�H���$�I�'�%�·�V���,�6�6�����L�Q�G�L�F�D�W�L�Q�J���P�R�G�H�U�D�W�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O��

and social risks. 

�3�U�R�M�H�F�W�·�V���$�U�H�D���R�I���,�Q�I�O�X�H�Q�F�H 

The Area of Influence (AoI) of the Project is defined as the geographic area likely to be affected by the 

�3�U�R�M�H�F�W�·�V���D�F�W�L�Y�L�W�L�H�V�����L�Q�F�O�X�G�L�Q�J���E�R�W�K���G�L�U�H�F�W���D�Q�G���L�Q�G�L�U�H�F�W���L�P�S�D�F�W�V�����7�K�H���F�R�U�H���3�U�R�M�H�F�W���I�R�R�W�S�U�L�Q�W���L�Q�F�O�X�G�H�V���W�K�H����������-

hectare area designated for the PV and BESS facilities, a 2.7-kilometer OHL, and a 300-meter access road. 

However, the AoI extends beyond this footprint to account for potential indirect impacts such as noise, 

dust, air emissions, and changes in land use or biodiversity. It also considers the presence of sensitive 

ecological zones, such as the nearby Azeitona Forest, and human settlements, including the communities 

of Azeitona and Gaspar. Hence, to ensure a comprehensive assessment, the AoI encompasses a 1,500-

meter radius around the Project site, capturing all relevant environmental and social receptors.  

ESIA Methodology 

The ESIA process followed a structured approach comprising several key steps. First, the environmental 

and social baseline within the AoI was analyzed through desktop research and field surveys. Subsequently, 

a comprehensive identification of potential environmental and social impacts and risks was undertaken, 

�E�D�V�H�G�� �R�Q�� �W�K�H�� �3�U�R�M�H�F�W�·�V�� �)�H�D�V�L�E�L�O�L�W�\�� �6�W�X�G�\�� �D�Q�G�� �I�L�H�O�G�� �G�D�W�D���� �7�K�H�V�H�� �L�P�S�D�F�W�V�� �Z�H�U�H�� �W�K�H�Q�� �D�V�V�H�V�V�H�G�� �I�R�U�� �W�K�H�L�U��

significance using a robust, semi-�T�X�D�Q�W�L�W�D�W�L�Y�H���P�H�W�K�R�G�R�O�R�J�\���D�O�L�J�Q�H�G���Z�L�W�K���$�I�'�%�·�V���,�6�6���D�Q�G���L�Q�W�H�U�Q�D�W�L�R�Q�D�O best 

practices. Finally, appropriate mitigation, enhancement, and monitoring measures were developed and 

compiled into the Environmental and Social Management Plan (ESMP). 
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Data collection for the ESIA included a literature review of relevant environmental and social data, 

stakeholder consultations with authorities, NGOs, and local communities, and targeted baseline surveys. 

These surveys were conducted by both international �D�Q�G�� �Q�D�W�L�R�Q�D�O�� �H�[�S�H�U�W�V�� �D�Q�G�� �W�D�L�O�R�U�H�G�� �W�R�� �W�K�H�� �3�U�R�M�H�F�W�·�V��

classification as a Category 2 operation under AfDB guidelines. 

The impact assessment methodology involves three sequential steps: distinguishing between positive and 

negative impacts; dismissing non-significant impacts based on thresholds, standards or expert opinion; 

and conducting a multi-criteria analysis of significant impacts both before and after mitigation. This 

�V�W�U�X�F�W�X�U�H�G�� �D�S�S�U�R�D�F�K�� �H�Q�V�X�U�H�V�� �D�� �W�U�D�Q�V�S�D�U�H�Q�W���� �R�E�M�H�F�W�L�Y�H���� �D�Q�G�� �F�R�P�S�U�H�K�H�Q�V�L�Y�H�� �H�Y�D�O�X�D�W�L�R�Q�� �R�I�� �W�K�H�� �3�U�R�M�H�F�W�·�V��

potential environmental and social effects. 

Analysis of Alternatives 

A systematic evaluation of the alternatives was considered during the planning and design of the PV and 

BESS Project. The analysis covers alternative generation capacities, technologies, components, and site 

locations, with the aim of identifying the most sustainable and technically feasible solution. 

In terms of generation capacity, the 5-hectare site allocated by the Government could theoretically support 

�D�� ���� �0�:�� �3�9�� �S�O�D�Q�W���� �+�R�Z�H�Y�H�U���� �W�K�L�V�� �Z�R�X�O�G�� �Q�H�F�H�V�V�L�W�D�W�H�� �F�R�V�W�O�\�� �X�S�J�U�D�G�H�V�� �W�R�� �W�K�H�� �L�V�O�D�Q�G�·�V�� �J�U�L�G�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H����

Conversely, a 1 MW plant would be easily absorbed by the existing grid but would fall short of meeting 

�W�K�H���L�V�O�D�Q�G�·�V���H�Q�H�U�J�\���Q�H�H�G�V�����7�K�H���V�H�O�H�F�W�H�G�������0�:���F�D�S�D�F�L�W�\�����S�D�L�U�H�G���Z�L�W�K���D�����������0�:�����������0�:�K���%�(�6�6���D�Q�G���D�������N�9������

MVA substation, was deemed optimal. This configuration balances technical feasibility, cost-efficiency, and 

energy demand, while fitting within a 2.8-hectare footprint. 

Regarding generation technology, the Project team compared conventional thermal power generatio n with 

solar photovoltaic (PV) systems. Given the environmental drawbacks of diesel-based power �³ such as air 

pollution and high water consumption �³ solar PV has minimal emissions, low operational costs, and 

alignment with national renewable energy goals. 

Crystalline PV modules were chosen over thin-film modules due to their higher efficiency, lower transport 

costs, and compatibility with existing systems. Decentralized inverters were preferred over centralized ones 

for ease of maintenance and system resilience. Fixed mounting structures were selected instead of tracking 

systems to reduce complexity and maintenance needs. For the BESS, LFP batteries were chosen for their 

safety, long cycle life, and environmental advantages. 

Finally, the site selection process considered solar irradiance, proximity to infrastructure, land availability, 

and environmental sensitivity. The chosen site near the airport was previously identified in earlier studies 

and confirmed by the regional Government as suitable for solar development. It offers flat terrain, 

government ownership, and minimal ecological disruption, making it the most viable location for the Project.  

Description of the Existing Environment 

The baseline assessment was informed by desktop research, site visits conducted in January 2025, and field 

surveys carried out in March and April 2025.  



ZXEZ2AJSF7FU-1070030797-5457 / v0.16 26  

Physical Environment 

The geology of Príncipe Island is shaped by its position along the Cameroon Volcanic Line, a major 

geological feature extending from the African mainland into the Gulf of Guinea. The island is composed 

primarily of volcanic rocks, including basalts and phonolites, with the project site located on relatively flat 

terrain formed by lateritic soils. These soils are of low fertility and are not considered agriculturally 

productive. 

Topographically, the island features a rugged southern region and a flatter northern area where the project 

is situated. The Project site is flat and does not contain any surface water bodies, although a drainage 

channel runs along its northern boundary. 

The climate is tropical and humid, with high annual rainfall and relatively stable temperatures throughout 

the year. The rainy season extends from September to May, while the dry season occurs from June to 

August. Relative humidity remains high year-round, and wind speeds are generally low. Seismic activity in 

the region is minimal, with no recent volcanic activity recorded on Príncipe Island.  

Water resources on the island are primarily surface-based, with the Papagaio River serving as the main 

source of drinking water for Santo António. The Project site lies within the Ribeira Izé river basin, which is 

less critical for water supply but still ecologically significant. 

Air quality in the AoI is generally good, although localized emissions from the nearby airport and charcoal 

production may contribute to minor pollution. Greenhouse gas emissions are low, and the region acts as a 

net carbon sink due to its extensive forest cover. Noise levels are typically low, with occasional disturbances 

from airport operations and road traffic. 

Biological Environment 

Príncipe Island is recognized for its exceptional biodiversity and high levels of endemism. The entire island 

is an internationally recognised UNESCO (United Nations Educational, Scientific and Cultural Organization) 

area called Island of Príncipe MAB (Man and the Biosphere Program). Since 2006, more than half of the 

island of Príncipe has been under the protection of the Parque Natural Ôbo do Príncipe (PNP). The Project 

site is clearly outside the PNP boundaries, bu�W���W�K�H���3�U�R�M�H�F�W�·�V���$�R�,���L�Q�F�O�X�G�H�V���D���V�P�D�O�O���S�R�U�Wion of the Azeitona 

Forest, a protected area within the PNP. The ESIA emphasizes the importance of avoiding routing 

infrastructure through this forest. 

�7�K�H�� �S�O�D�Q�Q�H�G�� �3�U�R�M�H�F�W�� �V�L�W�H�� �L�V�� �F�R�P�S�R�V�H�G�� �R�I�� �I�R�U�H�V�W�V�� �R�I�� �W�K�H�� �I�R�U�P�H�U�� �6�m�R�� �-�R�U�J�H���$�]�H�L�W�R�Q�D�� �´�U�R�o�D�µ���� �Z�L�W�K��

characteristics of altered forest with relatively sparse vegetation cover maintaining an impoverished set of 

forest species, often dominated by introduced species or trees of low commercial timber value, as a result 

of agricultural abandonment and logging activities.  

The AoI is a diverse forest ecosystem that is home to a wide variety of tree species. The biodiversity survey 

identified numerous plant species within the Project site. There are varieties of medicinal plants and fruit 

trees in the area and local harvesting of wood for timber and charcoal production. Two flora species 

identified during the biodiversity survey are listed as NT - Near Threatened according to the IUCN 

(International Union for Conservation of Nature) Red List (Chytranthus mannii, the only fruiting endemic 

tree in Príncipe, and Chlorophora excelsa - African Teak), and both species face significant risks due to 
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habitat destruction and over-exploitation, due to charcoal production, cow grazing and firewood collection. 

One species is classified as VU - Vulnerable, the Cedrela odorata - Spanish Cedar. 

The AoI supports a variety of fauna species, including mammals and avian species. One endangered (EN) 

bird species (Grey Parrot - Psittacus Erithacus), the near threatened (NT) Sao Tome Bronze napped Pigeon 

(Columba malherbii), as well as endemic birds (Horizorhinus dohrnii and Ploceus Prínceps) were identified 

in the Project site. A community of the Nearly Threatened (NT) Cercopithecus mona (Mona Monkey) was 

observed to the southern of the Project site. The site provides important ecosystem services, including food 

and medicinal plants. However, human activities such as charcoal production, hunting, and grazing pose 

ongoing threats to biodiversity. 

Socio-Economic Conditions 

According to  the latest Census of São Tomé and Príncipe, 209,607 inhabitants had residence in the national 

territory in 2024, with approximately 4.6% residing in Príncipe Island. The population is predominantly 

concentrated in the northern part of the island, particularly in and around the city of Santo António. The 

southern region remains largely uninhabited due to its rugged terrain and protected forest areas. T he urban 

population accounts for 35.8%, while 64.2% reside in rural areas. 

The regional economy is primarily based on subsistence agriculture, fishing, and informal labor. The 

secondary sector is limited, with small-scale agro-processing activities. The tertiary sector, particularly 

tourism, has gained prominence due to the islan�G�·�V�� �H�F�R�O�R�J�L�F�D�O�� �D�Q�G�� �F�X�O�W�X�U�D�O�� �D�V�V�H�W�V���� �7�K�H�� �5�H�J�L�R�Q�D�O��

Government remains the largest formal employer, although private sector involvement is increasing. 

Unemployment in the ARP is lower than the national average (13.6%), but remains a significant issue, 

particularly among women and the poor, and informal employment is widespread. In 2017, around 66% of 

the population lived below the poverty line.  

The region has basic educational infrastructure, and most residents have completed only basic schooling. 

Health services are limited, with one hospital and a few health posts serving the entire island. Electricity 

coverage is high (96%), but reliant on a diesel power plant. Transportation infrastructure includes a small 

airport and a limited road network. Water supply is restricted to Santo António, with rural areas depending 

on untreated surface water. Waste management In São Tomé and Príncipe is practically non-existent, 

resulting in the proliferation of waste disposal areas (dumps) scattered throughout the territory. The  

sanitation situation is of general lack of wastewater drainage systems and absence of collective treatment 

systems. Only 4% of households are connected to a sewerage network; many households relying on 

untreated river water and lacking proper waste disposal systems.  

Cultural heritage in the AoI is not well documented, and no significant archaeological sites have been 

identified. However, the area holds historical significance due to its colonial past and traditional  land use 

practices. 

�7�K�H���3�U�R�M�H�F�W�·�V���$�R�,���L�Q�F�O�X�G�H�V���W�K�H���F�R�P�P�X�Q�L�W�L�H�V���R�I���$�]�H�L�W�R�Q�D���D�Q�G���*�D�V�S�D�U�����Z�L�W�K���D�Q���H�V�W�L�P�D�W�H�G���S�R�S�X�O�D�W�L�R�Q���R�I���������²

450 inhabitants. Agriculture and informal labor constitute the predominant economic activities in the AoI. 

While charcoal production is practiced, it is not the primary source of livelihood. Households typical ly rely 

on a combination of informal employment, public sector jobs, and pension support. This diversified i ncome 

structure contributes to a degree of economic resilience. Most households have access to alternative 

agricultural plots and do not rely solely on the Project site for subsistence. The communities face significant 
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challenges in terms of basic infrastructure and service provision, with no piped water, sanitation, or formal 

waste collection. Health services are accessed by 90% of residents, while 10% rely on traditional medicine.  

Stakeholder Engagement 

The engagement process for the ESIA was designed to ensure the inclusion of all relevant stakeholders, 

including government authorities, non-governmental organizations (NGOs), local communities, and private 

sector actors. Initial engagement activities began during the ESIA Inception Stage, including site visits to 

meet with key stakeholders such as the Agriculture Secretariat, Infrastructure Secretariat, Environment 

Secretariat,  Regional Secretariat for Infrastructure, Public Works, and Land Use Planning, and NGOs. These 

meetings started in January 2025 and helped establish communication channels, gather baseline data, and 

understand stakeholder perspectives on the Project. 

During the ESIA Scoping Stage, further consultations were held with local communities, including residents 

of Azeitona and Gaspar, as well as representatives from the National Airports and Air Safety Company, the 

National Institute of Meteorology, and private sector entities such as HBD and Hotel Santa Rita. These 

engagements focused on identifying potential environmental and social impacts, gathering local 

knowledge, and addressing community concerns. 

Stakeholder mapping was conducted to identify all parties with an interest in or potentially affect ed by the 

Project. The outcomes of the engagement process revealed broad support for the proposed photovoltaic 

Project, particularly in terms of its potential to improve energy access, be a source of employment, enhance 

economic growth, and provide energy supply reliability. However, concerns were raised regarding land use, 

environmental impacts such as those related to deforestation, and the need for transparent communication 

and fair compensation. 

A public hearing with stakeholders and affected persons for disclosure and consultation on the Draft Final 

ESIA Report was conducted in July 2025 to obtain the agreement of the concerned and affected parties on 

the mitigation and monitoring measures. The issues raised and discussed included potential impacts on 

fauna,  routing of OHL, proximity of the project site to an air traffic zone, effects on local  charcoal 

�S�U�R�G�X�F�W�L�R�Q�� �D�Q�G�� �U�H�O�D�W�H�G�� �O�L�Y�H�O�L�K�R�R�G�� �F�R�Q�F�H�U�Q�V���� �Y�D�O�L�G�D�W�L�R�Q�� �D�Q�G�� �V�H�F�X�U�L�Q�J�� �R�I�� �W�K�H�� �S�U�R�M�H�F�W�·�V�� �D�U�H�D���� �P�D�Q�Dgement 

model and operational responsibilities, waste disposal, working conditions, technical qualification and 

training for the local workforce during project implementation. 

Environmental and Social Impact Assessment 

The ESIA for the PV and BESS Project on Príncipe Island evaluates the potential impacts of the Project across 

its three main phases: construction, operation, and decommissioning. The assessment is based on the 

technical specifications of the Project and the environmental and social baseline conditions. The 

methodology follows a structured three-step approach: distinguishing between positive and negative 

impacts, dismissing non-significant impacts, and conducting a multi-criteria analysis of significant impacts 

before and after mitigation. 

Construction Phase Impacts 

During the construction phase, the Project is expected to generate several positive impacts, creating 

employment opportunities for local residents, particularly in unskilled labor roles. This is anticipated to 

stimulate the local economy and improve livelihoods. Approximately thirty (30) workers will be employed,  
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including twenty (20) unskilled and ten (10) skilled laborers, hence income generation is expected for local 

communities. 

Negative impacts during construction include disturbances to air quality due to dust and emissions from 

machinery, increased noise levels, and potential soil erosion. The removal of vegetation and compaction of 

soils will reduce infiltration and surface run-off will increase. The risk is greatest during severe precipitation 

events (based on rainfall data this is most likely to occur in October and November). Soil erosion leading 

to increased sediment load in surface water runoff could impact on drainage channels in the local area.  

In addition, vegetation clearance for the installation of PV modules, access roads, and the overhead 

transmission line will result in the direct loss of flora and the degradation of habitat quality. This disruption 

is particularly concerning for species that rely on the area for nesting, breeding, and foraging. The presence 

of construction machinery, increased noise, artificial lighting, and human activity will likely disturb  

acoustically sensitive fauna, such as birds and amphibians, potentially leading to displacement or 

behavioral changes. The construction site will be enclosed with fencing, which poses additional risks to 

wildlife. While larger mammals such as the Mona Monkey are highly mobile and may avoid the area, smaller 

animals are more vulnerable.  

Waste generation, including hazardous materials, is also a concern. Waste management is a key issue to 

be addressed timely during construction stage, including panel and batteries disposal due to damage, 

specially considering the lack of an appropriate solution for waste management on the island. Therefore, a 

comprehensive Waste and Hazardous Materials Management Plan shall be developed. 

Negative social impacts are also expected and are related to loss of livelihood given the future unavailability 

of the area for logging and charcoal production activities. Despite not being a primary income source, the 

income provided by these activities will be lost if management and mitigation measures for ecosystem 

services impacts are not implemented appropriately and timely. To mitigate these impacts, the Project 

proposes measures such as prior notification to land users, identification of alternative areas for resource 

use, and ongoing stakeholder engagement to ensure that community concerns are addressed.  

Community health and safety risks may arise from increased traffic, construction activities, and the presence 

of non-local workers, which will require robust mitigation measures. During construction, the natur e of the 

activities implies a potential for accidents and injuries to occur if occupational health and safety systems 

are not developed and strictly enforced for all Project personnel. The Contractor shall ensure that necessary 

measures are properly implemented through an Occupational Health and Safety Management Plan. 

Operation Phase Impacts 

�7�K�H���3�U�R�M�H�F�W�·�V���L�P�S�D�F�W�V���D�U�H���J�H�Q�H�U�D�O�O�\���O�H�V�V���V�H�Y�H�U�H���G�X�U�L�Q�J���R�S�H�U�D�W�L�R�Q���E�X�W���V�W�L�O�O���U�H�T�X�L�U�H���F�D�U�H�I�X�O���P�D�Q�D�J�H�P�H�Q�W�����7�K�H��

PV and BESS systems will contribute positively to energy security and greenhouse gas avoidance. Solar 

based energy operation is a non-polluting source of energy that does not use any raw material nor have 

any emissions and waste discharge besides domestic waste from the few operational & maintenance 

workers. Thus, it is not likely to lead to any significant adverse impacts on the baseline environment and 

the communities during the operation phase. 

Potential negative impacts include visual changes to the landscape, continued risks to biodiversity from 

infrastructure such as fences and overhead lines, and the possibility of bird collisions with power lines. The 
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�´�O�D�N�H�� �H�I�I�H�F�W�µ�� �I�U�R�P�� �V�R�O�D�U�� �S�D�Q�H�O�V���� �Z�K�L�F�K�� �F�D�Q�� �F�R�Q�I�X�V�H�� �E�L�U�G�V�� �D�Q�G�� �O�H�D�G�� �W�R�� �F�R�O�O�L�V�L�R�Q�V���� �L�V�� �D�O�V�R�� �F�R�Q�V�L�G�H�U�H�G����

Community and worker safety remain important concerns, particularly in relation to electrical infra structure 

and maintenance activities. Another aspect related to the installation of solar panels and community safety 

is the potential glare caused by sunlight reflected off the PV panel modules which in turn co uld affect 

nearby receptors, such as those located at the airport. For this, a Glint & Glare Assessment shall be 

performed to evaluate such risks. 

Decommissioning Phase Impacts 

The decommissioning phase is expected to mirror the construction phase in terms of impact types. These 

include air and noise pollution, soil disturbance, and waste generation. The removal of infrastructure and 

rehabilitation of the site will require careful planning to minimize ecological disruption. Biodiversity may 

be affected during the dismantling of structures, and occupational health and safety risks will need to be 

managed. Community health and safety concerns will also arise from the presence of heavy machinery and 

increased traffic. 

Summary of the impacts�· significance 

�$�� �V�X�P�P�D�U�\�� �R�I�� �W�K�H�� �V�L�J�Q�L�I�L�F�D�Q�F�H�� �R�I�� �W�K�H�� �L�P�S�D�F�W�V�� �H�[�S�H�F�W�H�G�� �W�R�� �E�H�� �G�H�O�L�Y�H�U�H�G�� �E�\�� �W�K�H�� �3�U�R�M�H�F�W�·�V�� �F�R�Q�V�W�U�X�F�W�L�R�Q����

operation, and decommissioning on the environment, the workers and the communities is shown below 

pre- and post-mitigation. All significant impacts require mitigation measures; the need for co mpensation 

and enhancement measures is shown.   

Table 1: Summary of the significance of the environmental and social impacts of the Project during construction 
and decommissioning  

CONSTRUCTION & DECOMMISSIONING 

Feature 
Significance of the impacts 

Compensation Enhancement 
Pre-mitigation Post-mitigation 

PHYSICAL ENVIRONMENT 

Ambient Air Quality Low  Low No No 

Ambient Noise Low * Low No No 

Soil quality and erosion Medium Low No No 

Soil contamination from waste and 
hazardous materials 

Medium Low No Yes 

Landscape and visual impacts Low  Low No No 

BIOLOGICAL ENVIRONMENT 

Flora and habitats High Low No No 

Fauna  Medium Low No No 

SOCIO-ECONOMIC AND HUMAN ENVIRONMENT 

Land use and livelihoods Medium Low Yes Yes 

Community Health and Safety Medium Low No Yes 

Occupational Health and Safety High Low No No 
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Table 2: Summary of the significance of the impacts of the Project during operation 

OPERATION 

Feature 
Significance of the impacts 

Compensation Enhancement 
Pre-mitigation Post-mitigation 

PHYSICAL ENVIRONMENT 

Soil contamination from waste and 
hazardous materials 

Medium  Low No No 

Landscape and visual impacts Low  Low No No 

BIOLOGICAL ENVIRONMENT 

Fauna and Flora Medium Low No No 

SOCIO-ECONOMIC AND HUMAN ENVIRONMENT 

Community Health and Safety Medium Low No No 

Occupational Health and Safety High Low No No 

Environmental and Social Management Plan (ESMP) 

While the Project presents moderate environmental and social risks, these are manageable through the 

implementation of targeted mitigation and monitoring measures. The Environmental and Social 

Management Plan (ESMP) outlines these measures in detail and provides a framework for ensuring 

compliance and sustainability throughout the Project lifecycle. 

The ESMP is structured to address both the construction/decommissioning phase and the operational 

phase of the Project. For each identified impact, the ESMP specifies the affected environmental or social 

factor, a summary of the potential impact, the corresponding mitigation actions, and the monitoring 

activities required to verify compliance. It also defines the frequency of monitoring and the e ntities 

responsible for implementation. 

The ESMP also includes provisions for self-monitoring and external auditing to ensure accountability and 

continuous improvement. Roles and responsibilities are clearly defined for the Project Developer, 

Construction Contractor, and Operator. Each party is required to prepare a tailored Health, Safety, and 

Environment (HSE) Plan that aligns with the overarching Project ESMP. 

Grievance mechanisms are established for both the general public and workers, providing accessible 

channels for raising concerns and resolving disputes. An Emergency Response Plan (ERP) is included to 

address potential incidents and accidents, along with procedures for investigation and corrective action. 

Training programs are mandated to build capacity among project personnel and ensure effective 

implementation of the ESMP. 

A summary of the key mitigation, compensation and monitoring measures described in the ESMP, as well 

as of the responsibilities, performance targets and performance indicators is presented below. The detailed 

ESMP can be consulted in Chapter 10 of the ESIA Report. 
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Table 3: Summary of the Environmental and Social Management Plan of the PV and BESS Project in Príncipe  

Issue Potential Impact Mitigation and/or compensation measures; 
Management Action 

Responsibility for 
implementation 

Timing and/or frequency 
of implementation  

Monitoring 
Action, Procedure 

Responsibility 
for monitoring 

Performance 
Targets and 
Indicators 

Construction and Decommissioning Phases 

1. 
Ambient 
Air Quality 

Construction activities 
will likely result in an 
increased level of 
dust and particulate 
matter emissions due 
to temporary and 
permanent 
infrastructures 

�ƒ Dust suppression (watering, covering 
trucks)   

�ƒ  Prohibit waste burning  
�ƒ  Vehicle maintenance  
�ƒ  Speed limits (15 km/h)  
�ƒ  Community notification of dusty 

activities 

Contractor Continuous during 
construction and 
decommissioning 

Visual inspections, 
grievance records 
review, 
maintenance 
records 

Site HSE 
Supervisor of 
Contractor, 
Project 
Developer or 
their 
representative 

No complaints; 
compliance with 
plan; no non-
compliance 

2. 
Noise 

Construction works 
will cause noise 
emissions during land 
clearing, 
excavation, 
movements of 
vehicles and 
machinery 

�ƒ Restrict noisy activities to daytime  
�ƒ  Speed limits (30 km/h near housing)  
�ƒ  Use low-noise equipment  
�ƒ  Vehicle maintenance  
�ƒ  Community notification of noisy 

activities 

Contractor Continuous during 
construction and 
decommissioning 

Site inspections, 
grievance records 
review, 
maintenance  
records 

Site HSE 
Supervisor   
of Contractor,  
Project 
Developer or 
their 
representative 

No complaints; 
compliance with 
plan; no non-
compliance 

3. 
Soil Quality 

Soil erosion by site 
preparation works 
(land clearing, 
excavation, etc.) 

�ƒ Limit site clearance to defined areas (2.82 
ha PV and BESS site, and the RoW (right-
of-way) corridor of the OHL) 

�ƒ  Store and reuse topsoil  
�ƒ  Avoid excavation during heavy rain  
�ƒ Install temporary drainage systems  
�ƒ Repair ruts promptly 
�ƒ Restrict vehicle movement; restore 

surfaces 
�ƒ Inspect for oil leaks 
�ƒ Conduct soil studies 

Contractor Design stage, 
continuous during 
construction  

Site inspections, 
document reviews 

Site HSE 
Supervisor   
of Contractor,  
Project 
Developer or 
their 
representative 

Compliance with 
design, record of 
area of 
vegetation 
removed. 
Compliance with 
plan; no non-
compliance.  
Soil study 
approved 

Soil contamination 
due to improper 
waste management 

�ƒ Develop and implement Waste and 
Hazardous Materials Management Plan 

�ƒ Segregate waste (recyclable, hazardous, 
landfill)  

Contractor and 
Local Authorities 
(Forest 
Department). 

Design phase (to develop 
Plan),  
continuous during 
construction 

Site inspections, 
plan compliance 

Site HSE 
Supervisor   
of Contractor,  

Plan approved. 
Compliance with 
plan; no non-
compliance 
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Issue Potential Impact Mitigation and/or compensation measures; 
Management Action 

Responsibility for 
implementation 

Timing and/or frequency 
of implementation  

Monitoring 
Action, Procedure 

Responsibility 
for monitoring 

Performance 
Targets and 
Indicators 

and hazardous 
materials 

�ƒ Household solid waste: store temporarily, 
protected from the elements, in properly 
secured trash cans; prohibit the disposal 
of waste in landfills. Discuss with the 
Porto Real Waste Recovery Cooperative 
the reception of recyclable materials 

�ƒ Green waste: Discuss with the 
Cooperative to receive them at the 
Príncipe Composting Station. 

�ƒ Trees suitable for timber production can 
be processed by the local population, 
paying special attention to directly 
affected users. Unsuitable trees can be 
used for charcoal production. 

�ƒ Wastewater: Dry toilets are 
recommended. 

�ƒ Hazardous waste: Store in secure areas 
on site, avoiding soil contamination. 
Remain on-site for as long as possible.  

�ƒ Ensure proper disposal of damaged 
panels and batteries 

Coordination 
with Waste 
Recovery 
Cooperative in 
Porto Real 
Cooperative
  

Project 
Developer or 
their 
representative 

4.  
Landscape 
& Visual 

Temporary impacts 
on landscape and 
visual aspects may be 
caused due to the 
circulation of vehicles 
and presence of 
equipment and  
machinery, and 
modified ground 
surface 

�ƒ Define footprint of facilities 
�ƒ Waste streams will be properly stored  
�ƒ Disturbed areas will be fully restored to 
restore the natural visual setting to the 
extent possible 

�ƒ Signage related to the PV Park must be 
discrete and confined to the entrance gate 

Contractor Before works and 
continuous 

Site inspections HSE Manager 
of Contractor, 
Site HSE 
Supervisor 
of Contractor, 
Project 
Developer or 
their 
representative 

100% of 
disturbed areas 
restored. 
Compliance with 
ESMP, no non-
compliance 
 

 

5. 
Flora, 
Habitats 
and Fauna 

Flora - construction 
activities on site, 
especially vegetation 
clearance, could 

�ƒ Approvals for vegetation clearance 
�ƒ Minimize vegetation clearance  
�ƒ Delineate clearance areas, not encroach 

into the Azeitona Forest 

Contractor. 
Collaboration 
with 
Environmental 

Design phase and 
continuous and 
decommissioning 

Site inspections, 
document review, 
training records 

HSE Manager 
of Contractor, 

Authorization 
obtained. 
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Issue Potential Impact Mitigation and/or compensation measures; 
Management Action 

Responsibility for 
implementation 

Timing and/or frequency 
of implementation  

Monitoring 
Action, Procedure 

Responsibility 
for monitoring 

Performance 
Targets and 
Indicators 

result in direct habitat 
loss, disturbance of 
existing habitats, and 
fragmentation of 
habitat 

�ƒ  Avoid deforestation during nesting 
season (Sept�²Feb) 

�ƒ Develop a Conservation and 
Transplantation Procedure for endemic 
and threatened species 

�ƒ Restore habitats  
�ƒ Develop Biodiversity Management Plan 

Secretariat, 
Forestry 
Directorate and 
botanical experts 
Contractor 

Site HSE 
Supervisor  
of Contractor, 
Project 
Developer or 
their 
representative 

Compliance with 
plan, no non-
compliance. 
BMP, 
Conservation and 
Transplantation 
Procedure 
approved. 
100% of areas 
rehabilitated 

Fauna - construction 
activities could result 
in direct habitat loss 
(deforestation), 
displacement of 
certain faunal species, 
fragmentation of 
faunal populations, 
nesting disruption, 
fauna mortality or 
injury 

�ƒ Maintain equipment to reduce noise 
�ƒ Mark clearance areas 
�ƒ Train workers on biodiversity; proper 

waste disposal 
�ƒ No poaching  
�ƒ Construction activities in south of the 

research area should be minimized to 
avoid habitat degradation on the local 
population of mona monkeys 

Continuously during 
construction and 
decommissioning 

Site inspections, 
training records, 
equipment 
inspection records 

Site HSE 
Supervisor  
of Contractor, 
Project 
Developer or 
their 
representative 

No fauna harm; 
100% workers 
trained. 
Compliance with 
plan, no non-
compliance. 

6. 
Land 
Acquisition 
and Land 
Use 

The proposed project 
footprint requires 
deforestation, that 
can possibly influence 
current land use and 
local community's 
livelihoods 

�ƒ Inform the community about land use 
restrictions for logging and charcoal 
production activities 

�ƒ Maintain the fenced area and the project 
footprint within technically defined limits. 

�ƒ Compensation: Designate and make 
available another suitable area so that 
current and future land users can carry 
out these activities, ensuring a fair and 
transparent process and that no user is 
harmed 

�ƒ Valorization: For felled trees, it is 
suggested that they be reused by the 
local community 

Contractor. 
 
Project 
Developer, with 
coordination 
with Government 
Authorities 
(Regional 
Infrastructure 
Secretariat, 
Forest 
Department),  
and/or local 
�1�*�2�·�V 

Inform community, 
official agreements: 
during design stage and 
before any pre-
construction activity or  
fencing the secured area 
 
Continuous during 
construction 
 
Compensation measure: 
at least 2 months before 
beginning of any 
construction activities 

Document 
reviews, 
community 
meetings 

Site HSE 
Supervisor  
of Contractor, 
Project 
Developer or 
their 
representative 

Authorization 
obtained; 
community 
informed; 
number of 
meetings and 
trainings 
conducted for 
community 
engagement; 
records of 
partnerships 
established 
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Issue Potential Impact Mitigation and/or compensation measures; 
Management Action 

Responsibility for 
implementation 

Timing and/or frequency 
of implementation  

Monitoring 
Action, Procedure 

Responsibility 
for monitoring 

Performance 
Targets and 
Indicators 

�ƒ Sustainable charcoal production training 

7. 
Community 
Health & 
Safety 

Increase of the 
community exposure 
to health, safety and 
security risks 
(accidents, hazardous 
materials, dust, noise, 
road traffic, etc.) 

�ƒ Warning signs and fencing 
�ƒ Worker training (traffic rules), health and 
safety training 

�ƒ Develop an accident 
prevention/emergency preparedness 
policy and measures 

�ƒ Develop a Workers' Code of Conduct 
�ƒ Establish communication channels 
between the Contractor, workers, and 
affected communities (grievance 
mechanisms) 

�ƒ Regular consultations with stakeholders 

Contractor Continuous during 
construction 

Site inspections, 
grievance records, 
training records, 
inspection of  
complaints and  
accident records 

 Compliance with 
plan; no non-
compliance. 
No intrusion, or 
act of vandalism.  
No accident of a 
local resident on 
the project work 
site or caused by 
the project. 
Approval of ERP, 
�:�R�U�N�H�U�·�V���&�R�G�H���R�I��
Conduct. 

8. 
Occupation
al Health & 
Safety 

�5�L�V�N�V���I�R�U���W�K�H���Z�R�U�N�H�U�V�·��
health and safety 
during construction 
activities 
 

�ƒ Develop an OHS Management Plan 
�ƒ Provide and make accessible a Grievance 
Mechanism for workers 

�ƒ Providing personal protective equipment 
(PPE) and first aid 

�ƒ Report and record any accidents, 
incidents 

�ƒ Prohibiting the recruitment of children 
under 18 years of age 

�ƒ Emergency response procedures, 
implementing Emergency response plan 

Contractor Before and during 
construction 

Site inspections, 
training and 
grievance records 

Site HSE 
Supervisor  
of Contractor, 
Project 
Developer or 
their 
representative 

Compliance with 
plan; no non-
compliance. 
OHS Plan 
approved 
100% staff 
trained; no 
incidents 

9.  
Cultural 
Heritage 

Control of possible 
heritage impacts 

�ƒ Establish a Chance Find Procedure (stop 
work, notify authorities, protect site) 

Contractor Continuous during 
excavation 

Site inspections, 
notification 
records 

Site HSE 
Officer  
of Contractor, 
Project 
Developer or 
their 
representative 

100 % of 
discovered 
vestiges 
protected. 
Compliance with  
plan, no non-
compliance 
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Issue Potential Impact Mitigation and/or compensation measures; 
Management Action 

Responsibility for 
implementation 

Timing and/or frequency 
of implementation  

Monitoring 
Action, Procedure 

Responsibility 
for monitoring 

Performance 
Targets and 
Indicators 

10. 
Employmen
t and 
Income 
generation 

Project construction 
may have direct 
economic benefits by 
offering new work 
opportunities, 
increasing the 
potential for new 
business and 
opportunities for 
existing local 
businesses 

�ƒ Prioritize local labour or suppliers to pass 
on maximum economic benefit locally 

�ƒ Prioritize hiring of local labour force 
during the construction phase 

�ƒ Make use of the possibilities for renting 
of accommodation for the project 
personnel in the surrounding settlements 

Contractor 
 

Before construction Documentation 
review, meetings 

Site HSE 
Supervisor  
of Contractor, 
Project 
Developer or 
their 
representative 

% of local jobs vs 
total jobs 

11. 
Environmen
tal 
Awareness 
and 
Capacity 
building 

Project has potential 
to act as a model for 
sustainable 
development and a 
partner in community 
capacity building 

�ƒ Project site can be used as a model for 
proper waste treatment 

�ƒ Training and school visits are suggested 
to raise awareness (on-site training 
community engagement) 

�ƒ Donating trash cans, signage, and trash 
collection points in the community is 
suggested 

Contractor, 
Project 
Developer 

Occasionally during 
construction  

Records of 
engagement 
activities 

Site HSE 
Supervisor  
of Contractor, 
Project 
Developer or 
their 
representative 

Record of actions 
conducted; 100% 
of affected 
community 
coverage; 
activities 
documented 
 
  

12. 
Decommiss
ioning 

The PV plant could be 
decommissioned 
after 30-40 years.  
Generally, the 
anticipated impacts 
throughout this stage 
are similar in nature 
to impacts assessed 
during the 
construction phase 

�ƒ Develop a Decommissioning Plan, which 
shall detail the expected impacts of  
decommissioning, as well as mitigation 
measures to handle these impacts, 
considering the actual laws and 
regulations applicable at that time. Safe 
removal of infrastructure, replant native 
vegetation, proper disposal of hazardous 
materials 

Project 
Developer 

Before dismantling works Document review Project 
Developer or 
their 
representative 

Plan approved 
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Issue Potential Impact Mitigation and/or compensation measures; 
Management Action 

Responsibility for 
implementation 

Timing and/or frequency 
of implementation  

Monitoring 
Action, Procedure 

Responsibility 
for monitoring 

Performance 
Targets and 
Indicators 

Operational Phase 

1.  
Soil 

Soil contamination 
from waste and 
hazardous materials 
during O&M of the 
plant 

�ƒ Update the Waste and Hazardous 
Materials Management Plan developed, 
considering the specific O&M conditions 

�ƒ Maintain secure storage for hazardous 
waste 

�ƒ Spill response protocols 
�ƒ Damaged and end-of-life PV panels and 
batteries should be returned to the 
supplier for recycling. The supplier shall 
have been previously selected by the 
Contractor 

Operator. 
Coordination 
with Waste 
Recovery 
Cooperative in 
Porto Real 

Continuously during 
operation 

Site inspections, 
document review 

Site HSE 
Supervisor  
of Operator 
 

Compliance with 
plan; no non-
compliance 

2. 
Landscape 
and Visual 

Permanent change of 
current landscape 
due to the physical 
presence of solar 
panels 

�ƒ Keep signage discrete;  
�ƒ Define O&M facility footprint;  
�ƒ Earth-toned or dark-colored mounting 
structures shall be selected to help them 
blend with the environment 

�ƒ Consider green belt if complaints arise 

Operator,  
Contractor 

Continuously and during 
design 

Visual and site 
inspections, 
complaints review; 
green belt 
implemented if 
needed 

Site HSE 
Supervisor  
of Operator 
 
Project 
Developer or 
their 
representative 
 

Compliance with 
plan, no non-
compliance 

3.  
Fauna and 
Flora 

Potential impacts to 
fauna during O&M 
activities are related 
to Direct fauna 
disturbance by O&M 
workers (including 
poaching) and traffic, 
movement 
restrictions, the lake 
effect, and birds 
contact with the 
power lines 

�ƒ For vegetation control only biological 
and mechanical control measures shall be 
used (such as grass mowing); chemical 
products shall be strictly prohibited 

�ƒ Have a O&M strategy that removes the 
risk of shading due to vegetation growth  

�ƒ Major vegetation clearing activities 
should be scheduled during the dry 
season (June to August), when nesting 
activity is minimal 

�ƒ Fence shall allow the safe underpass of 
small mammals, reptiles and amphibians, 

Operator, 
Contractor.  
Support of local 
biodiversity 
experts 

Design phase and 
continuously  
 

Site inspections, 
document review 

Site HSE 
Supervisor  
of Operator 
 

Compliance with 
plan, no non-
compliance  
No use of 
chemicals; no 
wildlife harm; 
measures 
implemented 
No complaints 
from residents 
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Issue Potential Impact Mitigation and/or compensation measures; 
Management Action 

Responsibility for 
implementation 

Timing and/or frequency 
of implementation  

Monitoring 
Action, Procedure 

Responsibility 
for monitoring 

Performance 
Targets and 
Indicators 

supporting habitat connectivity between 
the Project site and Azeitona Forest 

�ƒ Use bird-friendly transmission line 
designs 

�ƒ Avoid routing through sensitive habitats 

4. 
Community 
Health & 
Safety 

Community exposure 
to health, safety and 
security risks during 
O&M activities 
(electric shock, 
contact with 
hazardous materials, 
potential glare effect) 

�ƒ Fence the PV and BESS site to ensure that 
unauthorized people do not enter 

�ƒ Evaluation of application need of an Anti-
Glare-Coating on the panels by a Glint & 
Glare Assessment 

�ƒ Implement ERP 
�ƒ Maintain grievance mechanism, hold 
regular consultations 

Operator and 
Project 
Developer 

Before and during 
operation 

Site inspections, 
grievance records, 
training 
documentation 

 No accident of a 
local resident on 
the project work 
site. 
Community 
informed; ERP in 
place; Record of 
Glint & Glare 
evaluation 
no complaints 
from residents 

5.  
Occupation
al Health & 
Safety 

 �ƒ Develop and implement an Occupational 
Health and Safety Management Plan 
tailored to the O&M phase 

�ƒ provide PPE and first aid; train staff; 
report incidents 

�ƒ Maintain Grievance Mechanism 

Operator Before and during 
operation 

Site inspections, 
training and 
grievance records 

 OHS Plan 
approved,  
100% staff 
trained; no 
incidents/acciden
ts. 
Compliance with 
plan, no non-
compliance.  
Records of EPI 
provision. 
No complaints or 
complaints  
processed within 
the set time 
frames 
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For small-scale infrastructure projects, the cost of implementing an ESMP typically ranges between 1% and 

5% of the total project budget. This variation depends on factors such as project complexity, geographic 

location, and the applicable regulatory framework. 

In the case of the PV and BESS Project, the ESMP implementation costs are derived from the Feasibility 

Study figures, which estimate approximately EUR 170,000 as costs for Buildings, Engineering, and Site 

preparation and EUR 340,000 for Installation���� �7�K�H�V�H�� �S�U�L�F�H�V�� �Z�L�O�O�� �E�H�� �L�Q�F�O�X�G�H�G�� �Z�L�W�K�L�Q�� �W�K�H�� �(�3�&�� �&�R�Q�W�U�D�F�W�R�U�·�V��

scope, for measures which responsibility lies on the Contractor. Of such amounts, an estimated EUR 60,000 

can be allocated specifically for ESMP-related activities, based on benchmarks from comparable projects. 

It is assumed that a larger portion of this budget will be directed toward to measures related to the waste 

management program; biodiversity such as execution of conservation and transplantation procedures for 

endemic and threatened plant species; monitoring; capacity building and training initiatives. The 

�H�V�W�L�P�D�W�H�G���(�6�0�3���F�R�V�W���R�I���½�����������������U�H�S�U�H�V�H�Q�W�V���D�S�S�U�R�[�L�P�D�W�H�O�\���������R�I���W�K�H���W�R�W�D�O���S�U�R�M�H�F�W���F�R�V�W�����F�L�U�F�D���½�����P�L�O�O�L�R�Q������

aligning with industry expectations and the provisions outlined in the Feasibility Study. 

Roles and Responsibilities 

The successful implementation of the ESMP for the PV AND BESS Project in Príncipe Island relies on a 

clearly defined organizational structure and the assignment of responsibilities across all Project phases.  

The Contractor is required to submit an organizational chart detailing the staff assigned to construction 

activities, including personnel responsible for health, safety, social, and environmental matters. Any 

changes to this structure must be approved in writing by the Client. The Contractor must also prepare and 

implement a Construction HSE Plan, including an Occupational Health and Safety Management Plan, and 

ensure full compliance with the ESMP and national legislation. A dedicated HSE team must be appointed, 

consisting of a Site HSE Manager�³ who oversees all HSE activities and liaises with authorities�³ and a Site 

HSE Supervisor�³ who manages on-site implementation and training. 

The Project Developer holds overarching responsibility for ensuring the ESMP is properly implemented. 

This includes reviewing the HSE deliverables of both the Contractor and the Operator, monitoring their 

performance, and appointing a qualified HSE professional to oversee ESMP compliance. The Developer 

also serves as the main point of contact for stakeholder engagement and must ensure that all Project 

activities comply with the ESMP and relevant permits. Regular site audits are to be conducted in line with 

the external auditing plan. 

To support these duties, the Developer may appoint an Independent HSE Consultant. This consultant assists 

with reviewing HSE documentation, monitoring ESMP implementation, reporting, and facilitating 

stakeholder engagement. 

The Operator is tasked with updating the ESMP for the operational phase and preparing an Operation HSE 

Plan. The Operator assumes full responsibility for HSE during operation and must appoint an HSE Manager 

and Supervisor to ensure compliance with legal and ESMP requirements. 

Various Governmental Authorities also play a role in overseeing ESMP-related matters, including:  Ministry 

of Infrastructure and Natural Resources; Ministry of Environment, Youth and Sustainable Tourism; Ministry 

of Agriculture, Fisheries and Rural Development; Environmental Secretariat; Biosphere Reserve and Park 
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Department; Regional Secretariat for Infrastructure, Works, Planning and Territory; Water and Electricity 

Company; Forest Secretariat. 

A PIU has been formally established under the ETISP, with the Ministry of Public Works, Infrastructure, and 

Natural Resources designated as the Executing Agency. MIRN provides strategic oversight and technical 

coordination for the program. The PIU comprises a team of national consultants and specialists, including 

a Project Coordinator, Financial Management Specialist, Environmental and Social Safeguards Specialist, 

Gender Equality Advisor, and Procurement Specialist, and this structure shall support ESMP 

implementation. 

Key responsibilities of the PIU include oversight and coordination (managing the interface between the 

Project Developer, Contractor, Operator, and governmental authorities to ensure alignment with the ESMP); 

monitoring and reporting; stakeholder engagement (ensuring transparent communication with affected 

communities, civil society, and other stakeholders); technical support and capacity building.  

Challenges for the ESMP implementation are foreseen, such as the establishment of a comprehensive 

institutional arrangement with relevant governmental authorities, which is fundamental to ensure that 

safeguards are integrated into all phases of Project execution, especially with the Water and Electricity 

Company, Regional Secretariat for Infrastructure, Works, Planning and Territory, and Forest Secretariat. In 

addition, mitigation measures and E&S clauses must be embedded in bidding documents before they are 

advertised. Contractors must be required to prepare their own ESMPs, obtain formal approval, and 

incorporate the prescribed measures into their execution plans. Furthermore, independent 

evaluations/audits would enhance transparency and accountability. Addressing these challenges will be 

�N�H�\�� �W�R�� �V�W�U�H�Q�J�W�K�H�Q�L�Q�J�� �W�K�H�� �3�,�8�·�V�� �U�R�O�H�� �D�Q�G�� �H�Q�V�X�U�L�Q�J�� �W�K�H�� �O�R�Q�J-term sustainability of ESMP implementation 

within the ETISP framework. 

Conclusion 

The ESIA concludes that the Project can be implemented without having significant adverse impacts on the 

ecological and social environment under consideration of a detailed and unconditional implementation o f 

the mitigation and avoidance measures stipulated in the ESMP throughout all Project phases.  
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1 Introduction 
The Government of São Tomé and Príncipe through the Ministry of Infrastructure and Natural Resources 

(MIRN) appointed the cooperation of FICHTNER GmbH and Co. KG, Germany as � Ćonsultant�µ, and the 

L&R Nazaré Lda. Group, from São Tomé and Príncipe, to perform the Environmental and Social Impact 

Assessment - ESIA ���W�K�H���´�$�V�V�L�J�Q�P�H�Q�W�µ����for the Photovoltaic (PV) power plant and Battery Energy Storage 

System (BESS) project in the Principe Island ���W�K�H���´�3�U�R�M�H�F�W�µ�������� 

The financing is provided from the African Development Fund in the form of a loan toward the cost o f 

Energy Transition and Institutional Support Program (ETISP). 

1.1 Project Justification  

The Democratic Republic of São Tomé and Príncipe (STP), located in the equatorial zone of the Gulf of 

Guinea, is a state consisting of two main islands 150 km apart (São Tomé with 859 km2 and Príncipe with 

142 km2) and several islets. The country's population is estimated at 215,000 inhabitants, and the population 

of Príncipe Island was estimated at �D�E�R�X�W���������R�I���W�K�H���F�R�X�Q�W�U�\�·�V���S�R�S�X�O�D�W�L�R�Q��in 2020 (World Bank, 2021). 

The Government of STP through the Ministry of Infrastructure and Natural Resources (MIRN) is seeking the 

development of a Photovoltaic (PV) power plant with Battery Energy Storage System (BESS) in the Príncipe 

Island ���W�K�H���´�3�U�R�M�H�F�W�µ������ 

The energy in STP is under the responsibility of the MIRN, where the Directorate-General for Natural 

Resources and Energy (DGRNE) has the role of contributing to the definition and implementation of policies 

for water, geological and energy resources. The Energy Directorate (DRNE) of the DGRNE is responsible for 

promoting studies and research into the country's natural resources and energy, and preparing opinions, 

general guidelines and recommendations on their use. 

The Water and Electricity Company (EMAE) is the public company responsible for generation, transmission, 

distribution, and commercialization of electricity.  

Currently, the energy production system in the public grid of the Autonomous Region of P ríncipe is made 

up of non-renewable energy sources, through a diesel thermoelectric power plant with an installed power 

of 2,800 kW, the fuel being imported. The plant is operating with many technical lim itations, with some 

suppressed power demand due to the unavailability of generation capacity (PNOT, 2018). 

Thus, seeking to reduce expenses with imported diesel, reduce the operating time of generators (extending 

the useful life of the equipment) and increase demand coverage, the Government of STP aims to increase 

the contribution of renewable energies in the country's energy matrix to 50% and reach an access rate of 

100% by 2030 (Aqualogus, 2021). 

There are several studies that address the production of clean and more economical energy. In the past, 

some investments were made in this area, such as a small hydroelectric project on the Papagaio River, 

which never presented adequate operating conditions and is now deactivated. Other sources, such as solar 

photovoltaic and wind power, have been used to generate electricity in isolated cases on a very small scale 

(PNOT, 2018).  
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Within the scope of other assessments such as the Development Energy Plan for STP, priority mini-hydro 

sites and small scale solar photovoltaic plants were identified. The Regional Government had the 

expectation to study the feasibility of installing a solar energy recovery unit near the airport, and for which 

it has been seeking to establish protocols with international partners (PNOT, 2020). 

In this context, the development of the present PV power plant and BESS project is justified considering its 

�F�R�Q�W�U�L�E�X�W�L�R�Q���W�R���W�K�H���F�R�X�Q�W�U�\�·�V���H�O�H�F�W�U�L�F�L�W�\���V�X�S�S�O�\���D�Q�G��the G�R�Y�H�U�Q�P�H�Q�W�·�V���J�R�D�O�V���R�I��adding renewable energies 

to �6�7�3�·�V���H�Q�H�U�J�\���P�D�W�U�L�[�����D�O�O�R�Z�L�Q�J���H�Q�H�U�J�\���W�R���E�H���V�X�S�S�O�L�H�G���W�R���P�R�U�H���F�R�Q�V�X�P�H�U�V���D�Q�G���Z�L�W�K���D���V�P�D�O�O�H�U���H�F�R�O�R�J�L�F�D�O��

footprint. 

1.2 Background of the Assignment 

A bankable Environmental and Social Impact Assessment (ESIA) for the PV plant and BESS system in the 

island of Príncipe was carried out, under respect for the related national legislation of the Republic of São 

Tomé and Príncipe, in accordance with the Base Law on the Environment (Law nº10/99) and best 

�L�Q�W�H�U�Q�D�W�L�R�Q�D�O���S�U�D�F�W�L�F�H�����Q�D�P�H�O�\���W�K�H���$�I�U�L�F�D�Q���'�H�Y�H�O�R�S�P�H�Q�W���%�D�Q�N�·�V�����$�I�'�%�·�V�����,�Q�W�H�J�U�D�W�H�G���6�D�I�H�J�X�D�U�G�V���6�\�V�W�H�P (ISS), 

2023. The ESIA was performed in three stages: Inception stage, Scoping stage, and the ESIA reporting stage 

(subject of the present report). 

1.2.1 Inception stage summary 

During the Inception stage the �&�R�Q�V�X�O�W�D�Q�W�·�V��team laid out the own understanding of the Project and its 

context and proposed a scope of work for the Assignment based on data and information avai lable, as well 

as the respective data gaps encountered back then. An initial site visit (Inception mission) was undertaken 

in January 2025 that allowed meeting with relevant stakeholders and a familiarization with the Project site. 

The Inception stage served as well the important purpose of setting up direct contact with the C lient and 

government institutions, allowing to closely exchange data and information about the Project.   

An Inception Report was prepared which presented the Assignment, context, and proposed scope of work 

based on data and information available at the time of writing . Moreover, the Inception Report:  

�ƒ presented the roles and responsibilities of the Consultant team members, preliminary milestones, and 

scheduling for the ESIA. 

�ƒ presented the temporal and spatial boundaries of the ESIA study and adjusted the timeline of the 

Assignment. 

�ƒ presented a summary of the Inception mission, including relevant stakeholders met, areas visited, and 

activities undertaken, including visual baseline investigations.  

�ƒ presented a summary of reviewed environmental and social (E&S) information of the Project site based 

on the Inception mission and publicly available data; 

�ƒ �S�U�H�V�H�Q�W�H�G���W�K�H���3�U�R�M�H�F�W�·�V���(�	�6���6�F�U�H�H�Q�L�Q�J���D�Q�G���&�D�W�H�J�R�U�L�]�D�W�L�R�Q���D�V���D���&�D�W�H�J�R�U�\�������D�F�F�R�U�G�L�Q�J���W�R���$�I�'�%�·�V��ISS. 

More details can be consulted in the Inception Report (final version dated 05 March 2025). 

1.2.2 E&S scoping stage summary 

The E&S Scoping Stage was the important following step in the process of ESIA and is reflected in the 

respective E&S Scoping Study report (final version dated 26 May 2025). The Scoping Stage had the 
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overarching objective of clearly setting out the ESIA requirements, defining the framework for the  ESIA to 

meet these requirements and detailing the overall Project objectives and proposed activities.  

The E&S Scoping Study focused on the collection and analysis of a relevant amount of baseline data related 

to the physical, biological, and human characteristics of the Project site at an extent appropriate for a 

Category 2 project. This analysis revealed some data gaps that required fulfilment to adequately inform 

the ESIA process. Other data gaps have been closed during the E&S Scoping and the subsequent ESIA 

process with support from the Client. 

The �S�U�H�O�L�P�L�Q�D�U�\�� �3�U�R�M�H�F�W�·�V�� �$�U�H�D�� �R�I�� �,�Q�I�O�X�H�Q�F�H�� ���$�R�,������ �L���H���� �W�K�H�� �W�R�W�D�O�� �D�U�H�D�� �O�L�N�H�O�\�� �W�R�� �E�H�� �D�I�I�H�F�W�H�G�� �E�\�� �W�K�H�� �3�U�R�M�H�F�W�·�V��

activities has been defined. The AoI was determined based on recommended buffer zones provided in 

specialized literature, as well as the environmental and social characteristics of the Project site.  

One important outcome of the E&S Scoping Study was the identification of the important environm ental 

and social aspects for the Project and initial impact assessment, that guides the further deeper assessment 

of the biological, physical and human environment expected to be negatively or positively affected by the 

�3�U�R�M�H�F�W�·�V�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���� �D�Q�G�� �W�K�D�W�� �U�H�T�X�L�U�H�� �G�H�I�L�Q�L�Q�J�� �H�Q�K�D�Q�F�H�P�H�Q�W���� �D�Y�R�L�G�D�Q�F�H���� �P�L�W�L�J�D�W�L�R�Q���� �D�Q�G���R�U��

compensation measures. 

The process of stakeholder engagement has been initiated during the Inception stage and continued 

during the Scoping Study, including consultation with national authorities, agencies, key informants and 

interested and affected parties on site.  

Ultimately, the E&S Scoping Study defined the scope, structure and methodology to be employed in 

completing the ESIA, i.e., the Terms of Reference (TOR) for the ESIA. The present ESIA Report follows these 

TOR.  

In view of the activities developed and initial impact assessment conducted in the E&S Scoping Stage, the 

items that are considered to be scoped out of the ESIA assessment are:  

�ƒ Resettlement Action Plan: Given that the government owns the land of the planned project and there 

are no buildings or housing in the area, no physical displacement is required and therefore, no 

Resettlement Action Plan is needed for the Project. 

�ƒ Livelihood Restoration Plan: Regarding social impacts resulting from loss of livelihood related to the 

future unavailability of the area for logging and charcoal production activities, the measures shall be 

addressed through prior information to users and provision of another area to develop these activities, 

for which the Government has already provided openness. Therefore, a Livelihood Restoration Plan is 

not foreseen for the project. These impacts will be highlighted in the Environmental and Social 

Management Plan (ESMP).   

1.3 Objectives and Scope of the ESIA  

The Project aims to contribute to STP's renewable energy goals by generating clean electricity and 

enhancing grid stability through the PV plant and integration of BESS. The main goal of the ESIA is to 

provide decision-makers and project proponents with information on potentially significant e nvironmental 

and social impacts and risks associated with the proposed PV and BESS Project in Príncipe island. 

The ESIA specific objectives are: 
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�ƒ anticipate and assess any negative and positive impacts and risks that the Project might pose in the 

physical, biological and human environment during construction , operation, and decommissioning of 

the Project  

�ƒ define mitigation measures to avoid, reduce or compensate for significant E&S impacts and risks, as 

well as enhancement measures for positive impacts 

�ƒ prepare an E&S Management Plan with a set of avoidance, mitigation, monitoring and institutional 

measures 

�ƒ ensure that the Project complies with the national E&S �U�H�J�X�O�D�W�L�R�Q�V�� �D�Q�G�� �W�K�H�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �R�I�� �$�I�'�%�·�V��

Integrated Safeguards System. 

The scope for the ESIA was defined during the E&S Scoping Stage with the definition of the ToR for the 

ESIA Study. In summary, the ESIA is scoped towards the analysis of the important environmental and social 

aspects identified �Z�L�W�K�L�Q���W�K�H���3�U�R�M�H�F�W�·�V���$�U�H�D���R�I���,�Q�I�O�X�H�Q�F�H��during the Scoping Stage that may be affected by 

the Project.  

The ESIA covers the impacts and risks of the PV plant, the BESS, the overhead transmission line (OHL), and 

the access road.  

1.4 The ESIA Study Team 

The ESIA Study team consists of the following international and national experts.  

Table 4: The ESIA Study team 

Name Position Activities 

Julio Rene Sanchez 
Contreras 

International Team Leader / 
Project Manager 

Project Management 

Sofia G. de Sousa International E&S Lead / Deputy 
Project Manager 

ESIA Lead; ESIA Team Coordination; 
ESIA Report; Project Management 

Ellen P. Ferronato International E&S Expert Site Visit; ESIA Report; Local ESIA 
Team Coordination; Stakeholder 
Engagement 

Cátia S. C. Seca Constantino National ESIA Expert Local ESIA Team Lead; Local E&S 
Regulations; ESIA Site Work; 
Stakeholder Engagement 

Karla Ramos National ESIA Expert Local E&S Regulations; ESIA Site Work 

Fundação Príncipe National NGO Biodiversity site surveys  

Raphaela Nazaré L&R Nazaré Group Review ESIA report 

Lodney Nazaré L&R Nazaré Group Coordination local team 
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2 Location and Technical Description of the Project 

2.1 Location of the Project Site 

The overall land available for the PV and BESS facilities has an area of 5 hectares (ha) which is fully owned 

by the Government. From these, the layout foresees the usage of only 2.82 ha for these facilities (the 

�´�3�U�R�M�H�F�W�� �V�L�W�H�µ��. Outside this area, an overhead transmission line (OHL) of 0,8 km length is foreseen to 

connect the plant to the existing grid, and a 300 m access road shall be subject of improvement works. The 

OHL and the access road are, for effects of this ESIA Report, �´�D�V�V�R�F�L�D�W�H�G���I�D�F�L�O�L�Wies�µ����   

The Project site is situated in Santo Antonio city, near Príncipe Island airport, which is located 4 km north 

of the island's capital. From there, access to the site by car is made through a paved road leading to 

Azeitona village, followed by a dirt road running parallel to the airport runway. From this road, the Project 

site is accessible via a footpath, which is along a drainage channel. 

The proposed site has a relatively flat terrain, with the northern boundary formed by the drainag e channel 

and the western boundary defined by an existing footpath that extends to the road access of Gaspar 

community. To the east, the site is approximately 250 m away from the airport limits, and to the south, it 

is approximately 150 m away from an existing telecommunication tower. Azeitona village is located 300 m 

north of the site. 

According to the ARP Master Plan (PNOT, 2020), the Project area is within the Planning Unit named 

� Śurrounding Area of Príncipe Airport�µ. For reference, the map with the location of this Planning Unit is 

presented in Figure 51, Section 7.3.12. 

The Project site and its surroundings are shown in Figure 2. 
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Figure 2: The Project site and its surroundings 
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Source: Fichtner 

Figure 3: Conditions of the road access to the 
project site, parallel to the airport 
runway 

Source: Fichtner 

Figure 4: View of the boundaries of the airport 

2.2 Definition of Capacities and Configuration of the PV and BESS 

The integration of photovoltaic (PV) panels with a Battery Energy Storage System (BESS) enhances energy 

generation efficiency and ensures a reliable power supply. The Feasibility Study has defined the optimal 

capacities and configurations required to achieve �W�K�H���S�U�R�M�H�F�W�·�V���V�X�V�W�D�L�Q�D�E�L�O�L�W�\���D�Q�G���H�I�I�L�F�L�H�Q�F�\ goals. 

PV System Capacity and Configuration 

The PV system is designed to efficiently harness solar energy, providing a clean and renewable power 

source. Based on solar irradiance profiles, available installation space, and Client agreements, a preliminary 

capacity of 2 megawatts (MW)  has been established for the Project. The panel arrangement is optimized 

for maximum sunlight exposure throughout the day, with tilt angle and orientation carefully selected to 

enhance energy yield. 

BESS Capacity and Configuration 

As a key component of the system, the Battery Energy Storage System (BESS) ensures energy availability 

by storing excess solar power for use during low-generation periods or peak demand hours. The BESS 

capacity will be determined through optimization, analyzing daily energy consumption patterns, peak load 

requirements, and solar resource variability. The system will utilize Lithium Iron Phosphate (LFP) battery 

modules, recognized for their safety and longevity, along with a robust Battery Management System (BMS) 

to enhance performance and reliability. 
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Integration and Operational Strategy 

The integration of PV and BESS is designed to maximize energy efficiency and availability through a 

seamless operational strategy. Power conversion technologies will enable uninterrupted energy flow 

between system components and the grid. During daylight hours, PV-generated electricity will charge the 

BESS, ensuring stored energy is available for nighttime use or peak demand periods, maintaining a stable 

and resilient power supply. 

2.3 Technical description 

The Project will consist of a photovoltaic (PV) plant of 2 MW installed capacity, a Battery Energy Storage 

�6�\�V�W�H�P�����%�(�6�6�����R�I�����������0�:�����������0�:�K���S�R�Z�H�U���H�Q�H�U�J�\���F�D�S�D�F�L�W�\�����D�Q�G���D�������N�9�����0�9�$���V�X�E�V�W�D�W�L�R�Q���L�Q�V�L�G�H���W�K�H���3�U�R�M�H�F�W�·�V��

5 ha available site, as well as an electrical interconnection line and an access road outside. The 5 ha area is 

sufficient for the PV plant and the BESS, as the layout planned the usage of only 2.82 ha, leaving the 

possibility of future expansion (not considered within the current project design). 

Figure 5 shows the overview of the PV and BESS Project location with the interconnection line. Figure 6 

shows the layout of the PV Plant including the BESS (bottom right), the PV plant substation (bottom left) 

and the access road (brown line). 

 

Source: Fichtner 

Figure 5: The PV and BESS Project site and its planned connection to the existing OHL Sundy - Ribeirão Formiga 
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Source: Fichtner 

Figure 6: Layout of the PV Plant with BESS and PV plant substation 

The coordinates for the corner points of the Project site are provided below. 

Table 5: Boundary coordinates for the PV and BESS Project in Príncipe 

Project site boundaries coordinates 
EPSG: 32632 WGS 84 / UTM Zone 32N 

Point Easting (X), meters Northing (Y), meters 

1 322993.6763 183554.0539 

2 323003.6711 183147.9542 

3 322888.2727 183144.2741 

4 322894.6767 183196.0413 

5 322896.1667 183278.7491 

6 322890.0657 183345.8151 

7 322867.0032 183395.4158 

8 322865.1068 183425.7360 

9 322861.6812 183453.0154 

10 322831.5961 183550.2504 
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2.3.1 PV plant 

The PV plant consists of solar modules, inverters, supporting structures, DC/AC mounted and underground 

cables. The modules will be installed on the support structures, connected in the form of strings to string 

inverters. The inverters will convert the DC current into AC current and the AC cables will go underground 

to the transformer at the PV plant substation. The Feasibility Study considers the following specifications 

of the components which might vary in further steps of design, however not affecting the impact on the  

environment in a substantially different manner.  

�ƒ PV modules: 3,552 units, N-type, Bifacial, monocrystalline modules about 565 W each. 

�ƒ Inverters: 5 units, string inverters with 800 V AC output. 

�ƒ Supporting structures: East-West faced fixed structures, tilt 10° and height above ground of 0.5 m. 

A summary of the main characteristics of the PV plant is presented in Table 6. 

Table 6: Main characteristics of the PV and BESS Project in Príncipe: PV plant. 

Parameter Value 

Installed capacity (DC peak power) MWp 2.007  

Total power (AC) nom. inverter output MWac 1.650 @ 40°C 

DC/AC ratio 1.21 

Module nominal power at STC, Wp 565 

Number of modules per string  24 

Total number of modules  3,552 

Type of inverters String inverters 

Max. DC input voltage 1,500 

Nominal AC output power  330 kWac @ 40°C 

AC output voltage  800 V 

Number of strings/inverter  29 / 30 

Supporting structure  East-West faced fixed system 

Tilt/Azimuth  10° / 0° 

Pitch distance, m 14.6 

2.3.2 Battery energy storage system (BESS) 

The BESS will consist of Lithium Iron Phosphate (LFP) battery banks enclosed in containers connecting to 

Power Conversion Systems (PCS) delivering to the PV plant substation. The proposed BESS will be of 

1.2 MW and 4.8 MWh power and energy capacity respectively. The main characteristics of the BESS are: 

�ƒ Battery banks: LFP enclosed in containers with thermal and electrical management systems. Maintaining 

a temperature suitable for battery operation at about 25°C. LFP technology is suitable for industrial 

applications as it can withstand high temperatures. 

�ƒ Power Conversion Systems: For integration with the grid and synchronization, safety and frequency 

regulation capabilities. Usually, a step-up transformer can be integrated, however this is to be decided 

at the detailed design stage. 

Examples of the battery banks and power conversion system from suppliers are presented in the images 

below. 
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Source: BYD 

Figure 7: Integrated container battery banks 

 

 
Source: Sungrow 

Figure 8: Power Conversion System (PCS) with integrated transformer  

2.3.3 PV plant substation 

The PV plant substation will step up the 800 V coming from the PV plant or BESS to 6 kV by means of a 

transformer of about 1.7 to 2 MVA. The substation will also include the plant control center, pr otections, 

communications, metering and switchgear required for delivering the electricity into the grid. 

2.3.4 Interconnection line 

The substation will connect via a 2,7 km new overhead electrical transmission line (OHL) of 6 kV to an 

existing 6 kV grid in the Island of Príncipe. The existing grid connects the mini substation Ribeirão Formiga 

and the Hotel Sundy over approx. 6 km length.  
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2.3.5 Access roads 

The project site can be accessed by driving approximately 300 m southeast of Príncipe airport. The site is 

already accessible via a foot path of 300 m in length, which needs some upgrading to safely transport the 

equipment to the site. �7�K�H���D�F�F�H�V�V���U�R�D�G�·�V���V�X�U�I�D�F�H���V�K�R�X�O�G���E�H upgraded to concrete or asphalt. Unpaved roads 

(dirt roads) are envisaged inside the fence limits and around the plant for maintenance.  

2.4 Project Stages and Activities 

The Project life cycle can be divided into three key stages as follows: 

2.4.1 Site preparation and construction  

Prior to construction of the PV plant and BESS, the site will be prepared. Depending on the topography of 

the proposed layout, site preparation will generally include the following activities:  

�ƒ vegetation clearance; 

�ƒ levelling and grading of areas where the array will be sited would normally occur, but this is not deemed 

necessary given the flat nature of the terrain on the site; 

�ƒ levelling of hard-standing areas, e.g. for temporary laydown and storage areas;  

�ƒ erection of site fencing;  

�ƒ construction of a temporary construction camp (not for over-night lodging). 

Once the site has been prepared, prior to the installation of the PV and BESS components, the following 

construction activities will take place:  

�ƒ the installation of fixed steel/aluminum structures to support the PV modules via ramming or c oncrete 

foundations depending upon the soil characteristics;  

�ƒ the construction of the new PV plant substation;  

�ƒ the construction of an electrical and control room;  

�ƒ the construction of site office and storage facilities, including security and ablution facilities (i.e. 

composting toilet);   

�ƒ the construction of transformer, battery containers and Power Conversion System foundations and 

housing; and  

�ƒ the installation or laying of underground cables, the latter including trenching at approximately 1.5 m  

depth. 

The overhead line will require proper routing and definition of coordinates for steel towers with concrete 

foundations over the 2.7 km route. 

The existing access road will be retrofitted with concrete or asphalt to allow for safe transportation of 

materials and equipment.  
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2.4.2 Operation  

Once each phase of the PV plant and BESS is complete and operational, it is expected that it will have a lifespan 

of at least 30 years. Day-to-day facility operations will involve regular on-site preventive and corrective 

maintenance tasks to keep the PV power plant in optimal working order throughout the operational period. 

Maintenance will consist mostly of panel replacement and other mechanical and electrical infrastructure 

repairs. Intermittent cleaning of the panels will be carried out as necessary which is anticipated to be once 

or twice a year. Faulty components will be replaced as soon as problems are identified.    

Maintenance of the OHL will consist mainly of visual inspections of the lines, poles, and equipment to identify 

any signs of damage, wear, or corrosion; clearing vegetation and debris from the right-of-way to prevent 

interference with the lines; testing and inspecting insulators, conductors, and other equipment for pr oper 

functioning; repairing or replacing damaged or worn components; conducting routine maintenance on 

substation equipment and transformers to ensure proper functioning and reliability of the system. 

2.4.3 Decommissioning  

The PV plant could be decommissioned after 30-40 years whereas the batteries of the BESS are usually 

replaced every 10 years depending on the use strategy. Alternatively, and more preferably the facility could 

be retrofitted to gain another 30-40 years of lifetime �² depending on the status of the Project.   Should the 

plant be decommissioned, the site will be rehabilitated to its original state by applying the following 

actions:  

�ƒ PV panels will be removed from the fixed aluminum/steel structure.  

�ƒ Fixed aluminum/steel structures will be removed.  

�ƒ PV panels will be transported to special recycling facilities (alternatively the panels will be used at other 

operational sites).  

�ƒ Battery cells will be properly recycled. 

�ƒ Electrical equipment (transformers) will either be re-used on other developments/projects or sold.  

�ƒ Underground cable runs (where applicable) will be removed.  

�ƒ Gravel/chip stone on the access roads, onsite service roads, and guardhouse foundations will be 

removed.  

�ƒ Hazardous materials such as transformer fluids and insulating oils will be adequately disposed of 

according to environmental regulations and the provisions of this ESIA. 

The activities involved in the event of the OHL decommissioning include:   

�ƒ Removal of all structures, line, poles, conductors, and equipment associated with the overhead line. 

�ƒ Removal of any temporary access roads, fences, or other infrastructure installed during the 

decommissioning process. 

Disturbed land areas of the PV plant, BESS, OHL and roads will be rehabilitated and replanted with 

indigenous vegetation.    
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2.5 Labour  

The Project will require both skilled and unskilled labour during the construction and operational phases. 

It is expected that both foreign and national workers will collaborate in the P �U�R�M�H�F�W�·�V���F�R�Q�V�W�U�X�F�W�L�R�Q�� 

Part of the labour force shall be sought from the local community and training provide d for selected 

individuals, thereby creating direct and indirect employment opportunities. The available labour force in 

the communities could cover most of the unskilled work opportunities in the Project and a rather limited 

percentage of the skilled labour requirements.  

�%�D�V�H�G�� �R�Q�� �W�K�H�� �&�R�Q�V�X�O�W�D�Q�W�·�V�� �H�[�S�H�U�L�H�Q�F�H�� �Z�L�W�K�� �V�L�P�L�O�D�U�� �S�U�R�M�H�F�W�V���� �W�K�H�� �W�R�W�D�O�� �P�D�Q�S�R�Z�H�U�� �W�K�U�R�X�J�K�R�X�W�� �W�K�H��

construction phase is foreseen/estimated to be around 20 unskilled workers for civil and structure works, 

and 10 skilled workers (electricians, managers, commissioning engineers) in charge of supervision and 

specialized technical activities such as electrical connections and commissioning. For the operational stage, 

2 positions are estimated for technicians (preferably electricians) for small maintenance and PV plant 

monitoring (i.e. exchange modules and ground faults, changing fuses); and 3 unskilled workers for 

vegetation control, occasional module cleaning and other small basic maintenance tasks. 

Local labour needs to be trained according to the Contractor requirements and especially in terms of health 

and safety, quality, and specific assembly and process tasks to be followed on the construction site / during 

operation. Training needs to be provided both prior and during construction / start of operation to 

promote diversification of tasks and duties of the local work force throughout the duration of the activities.  
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3 �3�U�R�M�H�F�W�·�V���$�U�H�D���R�I���,�Q�I�O�X�H�Q�F�H 
�7�K�H���$�U�H�D���R�I���,�Q�I�O�X�H�Q�F�H�����$�R�,�����R�I���D���J�L�Y�H�Q���S�U�R�M�H�F�W���L�V���G�H�I�L�Q�H�G���D�V���´�W�K�H���W�R�W�D�O���D�U�H�D���O�L�N�H�O�\���W�R���E�H���D�I�I�H�F�W�H�G���E�\���E�R�W�K���R�Q-

site and off-site impacts from project activities, assets and facilities, including associated facilities. The size 

�R�I���D���S�U�R�M�H�F�W�·�V���D�U�H�D���R�I���L�Q�I�O�X�H�Qce, as well as the environmental and social risks and impacts within the area, 

�F�D�Q���Y�D�U�\���F�R�Q�V�L�G�H�U�D�E�O�\���G�H�S�H�Q�G�L�Q�J���R�Q���W�K�H���Q�D�W�X�U�H���R�I���W�K�H���S�U�R�M�H�F�W�µ�����*�X�L�G�D�Q�F�H���1�R�W�H�V���R�Q���W�K�H���,�)�&���3�6������������������ 

The AoI ultimately facilitates the identification of the biological, physical and socio -economic elements to 

be considered in the ESIA. 

�7�K�H�� �$�R�,�� �I�R�U�� �W�K�H�� �3�9�� �D�Q�G�� �%�(�6�6�� �3�U�R�M�H�F�W�� �L�Q�� �3�U�t�Q�F�L�S�H�� �V�K�R�X�O�G�� �L�Q�F�O�X�G�H�� �W�K�H�� �S�K�\�V�L�F�D�O�� �E�R�X�Q�G�D�U�\�� �R�I�� �W�K�H�� �3�U�R�M�H�F�W�·�V��

activities as the core area, plus a wider buffer zone covering access to the Project and any natural or 

community receptors which may be affected by the Project. Based on available Project data and its 

associated facilities, information obtained from the site visits, meetings with local and nat ional 

stakeholders, and good international industry practice on potential E&S impacts of a solar PV plant, the 

Proj�H�F�W�·�V�� �$�R�,�� �L�V�� �F�R�Q�V�L�G�H�U�H�G�� �L�Q�� �W�H�U�P�V�� �R�I�� �N�H�\�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �U�H�F�H�S�W�R�U�V�� �D�Q�G�� �L�Q�� �W�H�U�P�V�� �R�I�� �W�K�H�� �V�S�H�F�L�I�L�F��

environmental aspects (e.g., noise, air emissions, communities etc.) being impacted.  

The Project footprint area encompasses the physical boundaries of the PV and BESS site, its access, the 

associated overhead transmission line (OHL) and the area within a right-of-way/service strip of 5 m, divided 

in half by the axis of the line, along the OHL route. Demand for transportation foresees the use of existing 

roads between Santo António and Gaspar, and Santo António and Santa Rita; the road to Azeitona 

community; and the road parallel to the airport runaway. Dust, gaseous air emissions, noise and vibration 

are expected to be generated due to construction works and may affect neighbouring communities. 

Natural features to be considered that may be affected during construction works are the Azeitona Forest�·�V 

eventual future buffer zone and rehabilitation zones, identified as sensitive areas for biodiversity. Land 

users of the PV plant and BESS site and of the right of way of the OHL (the Master Plan of the ARP defines 

a service strip for overhead lines with a width of 5 m), as well as neighboring communities and visitors are 

potential project-affected people.   

Considering the above, a conservative Area of Influence is defined as of a circle with a radius of 1,500 

meters  around the center of the Project site - Figure 9. The AoI encompasses the E&S components that 

�P�D�\���E�H���D�I�I�H�F�W�H�G���E�\���W�K�H���3�U�R�M�H�F�W�·�V���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q��
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Figure 9: The Area of Influence of the PV and BESS Project in Príncipe
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4 Policy, Legal and Institutional Framework 
The PV and BESS project will be implemented with respect to the national law and international 

requirements from the financing agency AfDB, specifically the �$�I�'�%�·�V�� �,�Q�W�H�J�U�D�W�H�G�� �6�D�I�H�J�X�D�U�G�� �6�\�V�W�H�P, ISS 

(2023). 

This Section presents a list and a summary of the most relevant national legal documents (legislation and 

policies) and international standards applicable to the Project and several conventions to which the country 

is signatory/party to. The national and international institutional framework with relevance to the ESIA 

process is in addition described. 

4.1 Institutional framework 

The Directorate of Environment and Climate Action (DAAC), within the Ministry of Environment, Youth and 

Sustainable Tourism, is the central entity responsible for managing and protecting the environment in São 

Tomé and Príncipe. The main areas of intervention include policy formulation, general promotion, 

planning, research/technology, investment in infrastructure and other relevant areas, regulation, 

enforcement, and development of extension, education, and awareness-raising actions.  

Other institutions that have a stake on specifics topics of relevance to the project are identified in this stage 

as follows: 

Table 7: Institutional framework of relevance for the ESIA of the PV and BESS Project in Príncipe 

Topic of relevance for the project Institution 

Public Works (infrastructure) Ministry of Infrastructure and Natural Resources (MIRN) 

Housing (water and land) 

Energy (water, mineral resources, biotic 
elements for biofuels, etc.) 
Environment (landscape and wildlife) Ministry of Environment, Youth and Sustainable Tourism 

Ministry of Agriculture, Fisheries and Rural Development 
(MAPDR) 

Health (water and infrastructure) Ministry of Infrastructure and Natural Resources (MIRN) 
Ministry of Health and Sports 

Protected areas, Parque Natural Ôbo do 
Príncipe 

Environmental Secretariat and Biosphere Reserve 
Biosphere Reserve and Park department 

Land planning Agriculture Secretariat of Príncipe and Fishing 

Infrastructure projects Regional Secretariat for infrastructure, works, planning 
and territory (SRIOOT) 

Water and Electricity Water and Electricity Company (EMAE) 

Climate and meteorology National Institute of Meteorology ( INM) 

Aviation infrastructure National Airports and Air Safety Company (ENASA) 

Biodiversity conservation Fundação Príncipe (NGO) e HBD 
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4.2 National Legal and Regulatory Framework 

4.2.1 Environment base law (law nº 10/1999)1 

The Environment Base Law defines the basis of the national policy on environment, providing an overview 

of the various mechanisms and tools for sustainable development, such as preliminary impact assessment, 

limits of polluting activities, strategic plans for development and/or protection of important natural 

resources in economic or conservation terms, etc. 

The environment is defined as consisting of physical elements, chemical, biological and the relationships 

between them as well as the economic, social and cultural rights that directly or indirectly affect the quality 

of human life. 

Article 7 of this law defines the principle of participation, according to which citizens and various social 

groups must be involved and participate in decision-making processes, while Article 8 guarantees everyone 

the right to adequate access to environmental information. Paragraph 4 of Article 8 requires the State to 

facilitate and encourage public awareness and participation by providing the required information. 

Paragraph 1 of Article 45 states that plans, projects, activities, and actions that have an impact on the 

environment, the territory, or the quality of life of the population must meet environmental standards and 

be accompanied by an environmental impact study. This is particularly important for the project and applies 

regardless of the option adopted. If impacts are expected, an assessment must be carried out. 

Air quality 

Article 34 of the Environment Base Law establishes the requirements for prevention and control of air 

pollution. It states that release of any substances into the atmosphere, whatever their physical state, that is 

likely to adversely affect air quality and ecological balance or imply risk, damage or nuisance to people, 

property and resources must be subject to special regulation. It adds that all facilities, machinery and means 

of transport whose activity may affect the quality of the atmosphere must be equipped with appropria te 

devices or processes to retain or neutralize pollutants.  

Air quality standards and air emission limits are not defined.  

Waste 

Chapter V of the Environment Base Law regulates waste management. Article 41 indicates that:  

�ƒ the emission, transport and final destination of waste and effluents are subject to prior authorisation, 

duly documented by a transport document indicating their origin and destination;   

�ƒ effluent waste must be collected, stored, transported, disposed of or reused so that it does not 

constitute an immediate or potential danger to health or cause harm to the environment;  

�ƒ the discharge of waste and effluents may only be carried out in locations determined for that purpose 

by the competent authorities and under the conditions laid down in a previously granted authorization. 

 

 
1 According to information shared by ETISP, this law is currently under revision. Until then, the current version applies.   
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4.2.2 Environmental impact assessment decree (decree nº 37/1999) 

This EIA Decree adopts the legal framework that regulates the environmental impact assessment (EIA) 

process in São Tomé and Príncipe. The Ministry of the Environment, Youth and Sustainable Tourism is 

responsible for implementing this law, whose main steps and deliverables are shown in Figure 10. 

The criteria and limits of the projects subject to EIA are defined in Annex I of the decree.  

 
Source: TYPSA, 2022 

Figure 10: Summary of the EIA process in São Tomé and Príncipe, in accordance with Decree-Law no. 37/1999 

Activities requiring an EIA 

Annex I of the EIA Decree contains a list of activities that may have a significant impact and require an EIA 

study, namely: 

1. Agricultural and livestock development programmes and projects programmes and projects with 

individual or cumulative areas of more than 20 hectares. 

2. Clearing, subdivision and exploitation of native areas, individually or cumulatively, of more than 7 

hectares 

3. Exploitation of water resources and large-scale hydraulic works, such as large-scale hydraulic 

works, such as dams, diversion of watercourses, drainage systems, irrigation, opening of bars, 

inlets, and dykes 

4. Electricity transmission lines above 5,000 kVA 

5. Oil pipelines, gas pipelines, mining pipelines, water supply systems and urban water supply and 

urban sanitation systems 

6. Extraction, storage, transport and processing of fossil fuels (oil and coal) and derived products 

7. Mineral extraction and metal processing 

8. Industrial and agro-industrial installations and complexes for the manufacture of cement, coke, 

chemical products, pesticides and steel 

9. Thermal, hydroelectric and nuclear power stations 

10. Ports, airports, railways, rural roads, communication routes, bridges and aqueducts 

11. Transport, processing and disposal of toxic and hazardous waste, including radioactive waste 

12. Landfill, treatment and disposal of municipal, industrial and hospital waste 
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13. Fishing and industrial fish processing projects 

14. Programmes and projects that involve the displacement of people or communities 2 

15. Development and land use master plans 

16. Projects that may affect the following sensitive natural areas. 

According to the national legislation, the PV and BESS Project requires a process of EIA because it may 

directly or indirectly affect a conservation and protection zone (item 16 g of Annex I) and may 

(economically) displace persons (item 14). 

Pre-evaluation / scoping stage 

�7�K�H���G�H�F�U�H�H���H�V�W�D�E�O�L�V�K�H�V���D���S�K�D�V�H���R�I���´�S�U�H-�H�Y�D�O�X�D�W�L�R�Q�µ���I�R�U���W�K�R�V�H���S�U�R�M�H�F�W�V���V�X�E�M�H�F�W���W�R���(�,�$�����,�Q���W�K�L�V���S�K�D�V�H�����W�K�H project 

is assessed in terms of its potential impacts and the level of depth to which the impact study should be 

submitted is determined. As a result of its specificity, the terms of reference (ToR) shall be elaborated and 

submitted to the environmental authority for approval. The authority has 7 days to provide feedback. T he 

national pre-evaluation process corresponds to the E&S Scoping Stage in an international ESIA process.  

A process of pre-evaluation / scoping is part of the E(S)IA3 process for the project and the submission of 

the present E&S Scoping Report will satisfy both international and national requirements. However, it is 

�Q�R�W���W�K�H���&�R�Q�V�X�O�W�D�Q�W�·�V���V�F�R�S�H���W�R���J�X�D�U�D�Q�W�H�H���W�K�D�W���W�K�H���3�U�R�M�H�F�W���R�E�W�D�L�Q�V���W�K�H���D�S�S�U�R�Y�D�O���I�R�U���W�K�H���S�U�H-evaluation/ ToR/ 

E&S Scoping Report from the environmental authority. In this sense, it is worth noting that the deliv erables 

will be presented in English and that the �D�X�W�K�R�U�L�W�\�·�V���D�S�S�U�R�Y�D�O���S�U�R�F�H�V�V�H�V���D�Q�G���U�H�O�D�W�H�G���S�R�W�H�Q�W�L�D�O implications 

on the overall project time schedule are beyond the control of the Consultant. 

Public consultation 

Article 7 lays down the public consultation requirements. Public consultation shall be made based on the 

non-technical summary of the EIA, for which 4 copies shall be provided to the environmental author ity. A 

public hearing will be called upon by this authority, whenever justifia �E�O�H���F�R�Q�V�L�G�H�U�L�Q�J���W�K�H���S�U�R�M�H�F�W�·�V���V�L�]�H���R�U��

E&S impacts. The costs of the public consultation are to be borne by the proponent. A final public 

consultation report containing the results of this process needs to be prepared. 

The public engagement process for the PV and BESS Project will include one public hearing for consultation 

of the Draft Final ESIA Report under respect of the national EIA Decree and will be complemented by other 

�D�F�W�L�R�Q�V���J�X�L�G�H�G���E�\���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���E�H�V�W���S�U�D�F�W�L�F�H���D�Q�G���W�K�H���$�I�'�%�·�V���,�6�6�����H�Q�J�D�J�H�P�H�Q�W���Z�L�W�K���D�I�I�H�Fted persons during 

site surveys, consultation of local/regional authorities, among others).  

Environmental License 

The environmental authority shall revise the EIA Report in a period of 60 working days upon reception of 

the document. The environmental license, a declaration of rejection, or a request for alterations in the 

report shall be issued 7 days after conclusion of the revision period. If nothing is communicated to the 

applicant within the se time limits, the decision is to be considered as favorable.  

 
2 The decree-�O�D�Z���G�R�H�V���Q�R�W���U�H�I�H�U���Z�K�H�W�K�H�U���W�K�H���G�L�V�S�O�D�F�H�P�H�Q�W���L�V���S�K�\�V�L�F�D�O�����H�F�R�Q�R�P�L�F�D�O���R�U���E�R�W�K�����)�R�U���W�K�H���V�D�N�H���R�I���F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���$�I�'�%�·�V��
ISS, this report considers the decree-law applicable to both types of displacement. 
3 �:�K�L�O�H���Q�D�W�L�R�Q�D�O���O�H�J�L�V�O�D�W�L�R�Q���P�H�Q�W�L�R�Q�V���W�K�H���W�H�U�P���´�(�,�$�µ�����L�Q�W�H�U�Q�D�W�L�R�Q�D�O���E�H�V�W���S�U�D�F�W�L�F�H���D�Q�G���W�K�H���$�I�'�%���I�D�Y�R�U���W�K�H���W�H�U�P���´�(�6�,�$�µ�����Z�K�H�U�H���´�6�µ refers 
�W�R���´�V�R�F�L�D�O�µ���F�R�Q�V�L�G�H�U�D�W�L�R�Q�V���D�Q�G���L�P�S�D�F�W�V�����7�K�H���Q�D�W�L�R�Q�D�O���O�H�J�L�V�O�D�W�L�R�Q���F�R�Q�V�L�G�H�U�V���W�K�H���Q�H�H�G���W�R���H�Y�D�O�X�D�W�H���V�R�F�L�D�O���L�P�S�D�F�W�V���D�V���Z�H�O�O�����I�Rr what in this 
report both terms have the same meaning.  
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Any license whose activity is not implemented within two years will be considered to have lapsed and will 

have no effect. 

The Project will require an environmental license to be built. The Environmental and Social Impact 

Assessment (ESIA) Report is prepared in such a way to comply with the national law, which may facilitate 

obtaining this license.  

4.2.3 Conservation of fauna, flora and protected areas law (law no. 11/99) 

Law no. 11/99 adopts the legal regime for the conservation and protection of fauna, flora and protected areas 

in the territory of São Tome and Príncipe. The law essentially aims at the conservation of animal and plant 

species and biological diversity, which should be understood as a set of technical and legal measures that 

allow the natural development of the genetic state of the animal, plant and biotic comm unity as a heritage. 

4.2.4 Forestry law (law no. 5/2001) 

The importance of the Forestry Law lies in the fact that it allows the organization of the countr y's Forestry 

Administration, providing it with mechanisms to control, supervise the process of production, exploitation, 

transport and consumption of wood for various purposes, while at the same time preventing the destru ctive 

action of those who use forest resources irrationally. Its aim is reducing the excesses found in the process 

of prospecting and using wood and other forest resources in São Tomé and Príncipe.  

4.2.5 Law on the management of state land property (law no. 3/1991) 

The Law on the Management of State Land Property defines the framework of issues related to state land 

and the basic principles of creating land reserves. It deals with ownership, identifies public and private state 

property and defines the basis for private leasing and use of state land, particularly at the level of 

distribution for investment purposes.  

�$�P�R�Q�J���R�W�K�H�U���W�K�L�Q�J�V�����W�K�H���O�D�Z���V�S�H�F�L�I�L�H�V���W�K�D�W���´�O�D�Q�G���R�F�F�X�S�L�H�G���E�\���S�X�E�O�L�F���U�R�D�G�V���R�U���S�D�W�K�V�����D�V���Z�H�O�O���D�V���O�D�Q�G���R�F�F�X�S�L�H�G��

by airports, aerodromes of public interest, belong to the domain of the State �µ (paragraph e, Chapter I, 

Section I, Article 1, Public Domain Land). In a sense, this law is one of the attempts to correct the land 

problems in STP following the processes initiated in the post-independence period which were strongly 

�P�D�U�N�H�G���E�\���D�J�U�L�F�X�O�W�X�U�D�O���¶�Q�D�W�L�R�Q�D�O�L�]�D�W�L�R�Q�·�����7�K�L�V���S�U�R�F�H�V�V���O�H�G���W�R���W�K�H���Q�D�Wionalization and distribution of land to 

the population. This step is still seen by many as being at the root of most of the proble ms in the land 

sector that São Tomé and Príncipe still faces today. 

4.2.6 Law on noise pollution (law no. 4/2022) 

Law no. 4/2022 establishes the regime for the prevention and control of noise pollution, with a view to 

safeguarding public health and the well-being of the population. The law applies to permanent and 

temporary noisy activities and other sources of noise that can cause annoyance, namely, construction, 

reconstruction, extension, alteration or conservation of buildings; construction work; shows, entertainment, 

sporting events; alarm systems. 

Article 8 informs that temporary noisy activities are prohibited in the vicinity of: a) residential buildings, on 

Saturdays after 6 p.m., Sundays and public holidays and on working days between 6 p.m. and 6 a.m; b) 
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schools, during their opening hours; and c) hospitals or similar establishments, but without defining noise 

standards or noise emission limits. 

Article 7 on permanent noisy activities mentions that it is the responsibility of the entity responsible for the  

activity or the sensitive receptor, depending on who holds the most recent authorization or license, to 

adopt the measures relating to the reinforcement of sound insulation. It is assumed that the instructions 

for permanent noisy activities are the same for temporary noisy activities. 

4.2.7 Decree on waste (Decree No. 36/1999) 

Specifies the essential data to be considered in the licensing of the different operations of collection, 

transport, storage, disposal or use of solid waste, with a view to the conservation of the environment. The 

decree lays the foundations for a compulsory waste registration system and defines competencies and 

responsibilities in waste management. The Decree includes, among other topics:  

�ƒ the principle that the holder of solid waste, whatever its nature and origin, must promote  its collection, 

storage, transportation and disposal or use in such a way that it does not endanger species or causes 

harm to the environment;  

�ƒ the mandatory inventory requirement, which stipulates that District Councils, companies and health 

units must organize and maintain an updated inventory of their waste, indicating, with appropriate 

time reference, the quantities, nature, origin and destination of the waste produced or collected; 

�ƒ the requirements for a record of hazardous waste that refers to the storage conditions, location and 

disposal, as well as the methods used for this purpose; the final destination to be given to the waste 

by the producers must be included in the licensing process, indicating the nature and quantit y of waste 

produced; 

�ƒ the prohibition of disposal of waste into water sources, rivers and streams, the seacoast, as well as the 

territorial sea, exclusive economic zone, continuous zone and any other location contrary to the 

provisions of the decree; this includes immersion in these spaces. 

4.2.8 Law no. 4/2003 - National historical-cultural heritage law 

Law no. 4/2003 regulates the protection and management of cultural and natural heritage, and provides a 

classification of cultural and natural heritage, regulates registration, zoning of prot ected areas and defines 

protection duties for central and local authorities.  

The law includes provisions regarding accidental discoveries of historical or archaeological artifacts, 

establishing that any accidental discovery of objects or elements of the national historical-cultural heritage 

must be reported to the competent authorities. The law also addresses issues related to ownership, 

preservation, and protection of heritage to ensure their cultural and historical significance is main tained. 

4.2.9 Law n�R�������������������R�Q���W�K�H���´�2�E�{���G�H���6�m�R���7�R�P�p�µ��natural park and law no. 7/2006 on the 

�´�2�E�{���G�R���3�U�t�Q�F�L�S�H�µ��natural park 

The Obô Natural Park (ONP) was created to preserve the exceptional biodiversity and unique ecosystems 

of São Tomé and Príncipe. Law no. 6/2006 formally established the park in the island of S. Tomé (PNOST), 

recognizing its ecological, scientific, and cultural value. Law no. 7/2007 established the park in the island 

of Príncipe (PNP) under the same considerations.  
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The laws define the park�V�· boundaries, which encompass significant portions of both islands, including 

primary rainforests, endemic species habitats, and critical watersheds. They also outline the parks�·��

objectives, such as conserving endemic flora and fauna, promoting environmental education, and 

supporting sustainable tourism. 

The laws establish the administrative structure responsible for overseeing conservation efforts, including a 

management body tasked with implementing protection measures, monitoring biodiversity, and engaging 

local communities. The laws emphasizes participatory governance, encouraging collaboration between 

government agencies, NGOs, and local populations to ensure the parks�·���V�X�V�W�D�L�Q�D�E�L�O�L�W�\���D�Q�G���W�K�H���H�T�X�L�W�D�E�O�H��

sharing of its benefits. 

On Príncipe Island, the park's boundaries are well defined in the respective law (with the exception of the 

buffer zone, whose interpretation remained arbitrary) and, since it was established, the PNP has already 

had two Management Plans (PM; periods 2009-2014 and 2015-2020).4 

4.2.10 Labor code - law no. 6/2019  

The Labor Code addresses various aspects of employment in the territory of São Tomé and Príncipe, 

including maternity protection, child work, and the national minimum wage. The Trade Union Law, the 

Strike Law, which safeguards the rights of workers in their struggle for improvement working and living 

conditions, the Law on Safety, Hygiene and Health at Work, became an integral part of this Code. 

4.3 International and Regional Conventions 

The Government of STP is a signatory of the following international and regional conventions/protocols.   

4.3.1 Kyoto protocol, Paris agreement and United Nations framework convention on climate 

change  

The Kyoto Protocol was adopted on 11 December 1997, and, following a complex ratification process, it 

came into force on 16 February 2005. In essence, the Kyoto Protocol implements the United Nations 

Framework Convention on Climate Change (UNFCCC) by obligating industrialized nations and economies 

in transition to limit and reduce their greenhouse gas (GHG) emissions according to specific targets. The 

UNFCCC itself merely requires the parties to implement mitigation policies and report on their progress 

periodically. 

The Kyoto Protocol builds upon the principles and provisions of the UNFCCC, maintaining its annex-based 

framework. It specifically targets developed countries, placing a greater responsibility on them under the 

principle of "common but differentiated responsibilities and respective capabilities," ac knowledging their 

significant contribution to current high GHG emission levels. 

On the 30 May 1998 São Tome and Príncipe joined and ratified the UNFCCC, thus becoming a full member 

of the Conference of Parties (COP). The Government of STP ratified the Kyoto Protocol on 02 May 2016.  

With the �R�Y�H�U�D�U�F�K�L�Q�J���J�R�D�O���W�R���K�R�O�G���´�W�K�H���L�Q�F�U�H�D�V�H���L�Q���W�K�H���J�O�R�E�D�O���D�Y�H�U�D�J�H���W�H�P�S�H�U�D�W�X�U�H���W�R���Z�H�O�O���E�H�O�R�Z�����ƒ�&���D�E�R�Y�H��

pre-�L�Q�G�X�V�W�U�L�D�O�� �O�H�Y�H�O�V�µ�� �D�Q�G�� �S�X�U�V�X�H�� �H�I�I�R�U�W�V�� �´�W�R�� �O�L�P�L�W�� �W�K�H�� �W�H�P�S�H�U�D�W�X�U�H�� �L�Q�F�U�H�D�V�H�� �W�R�� �������ƒ�&�� �D�E�R�Y�H�� �S�U�H-industrial 

 
4 https://biodiversidade-chm.st/index.php/en/biodiversity/protected-areas/pnp- en  

https://biodiversidade-chm.st/index.php/en/biodiversity/protected-areas/pnp-en
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levels.�µ�����W�K�H��legally binding international treaty on climate change known as Paris Agreement was adopted 

by 196 Parties at the UN Climate Change Conference (COP21) in Paris, France, on 12 December 2015, and 

entered into force on 4 November 2016. The Government of STP ratified the Paris Agreement on 22 April 

2016. 

4.3.2 Ramsar convention 

The Government of STP is a signatory of the Ramsar Convention on Wetlands. The Ramsar Convention is 

an international treaty for the conservation and sustainable use of wetlands, and São Tome and Príncipe 

became a party to the convention on 5 February 2008. 

4.3.3 Convention on biological diversity 

The Convention on Biological Diversity (CBD) entered into force on 29 December 1993. It has 3 main 

objectives: i) the conservation of biological diversity; ii) the sustainable use of the components of biological 

diversity; iii) the fair and equitable sharing of the benefits arising out of the utilization of ge netic resources5. 

In 1999, the Government of STP ratified the CDB.   

4.3.4 Convention on the conservation of migratory species of wild animals  

The Convention on Conservation of Migratory Species of Wild Animals (CMS), also known as the Bonn 

Convention, was adopted on 23 June 1979. As of 01 December 2017, the CMS serves as a framework 

convention and includes various agreements, memoranda of understanding, and special species initiatives. 

As an environmental treaty under the United Nations Environment Programme, the CMS offers a global 

platform for the conservation and sustainable use of migratory animals and their habitats. It facilitates 

cooperation among the States through which migratory animals travel �³ referred to as Range States�³ and 

establishes a legal foundation for coordinated international conservation efforts across the migrator y range 

of species. 

The Government of STP has been a party to the CMS since 2001. 

4.3.5 United Nations convention on the elimination of a ll forms of discrimination against 

women 

The Government of STP ratified the Convention on the Elimination of All Forms of Discrimination Against 

Women (CEDAW) on 3 June 2003. This is an international instrument that requires countries to eliminate 

discrimination against women and girls in all areas and promotes women's and girls' equal rights 6. 

To strengthen its efforts to combat against all forms of discrimination against women, São Tome and 

Príncipe recently adopted the Act No. 11/2022 on gender parity, which entered into fo rce in November 2022. 

4.3.6 Other conventions 

�ƒ Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), 2001. 

�ƒ The Stockholm Convention on Persistent Organic Pollutants (POPs), 2006. 

 
5 CDB: https://www.cbd.int/intro   
6 CEDAW (UN-Women): https://www.unwomen.org/en/digital-library/publications/2016/12/cedaw-for-
youth#:~:text=The%20Convention%20on%20the%20Elimination,women%27s%20and%20girls%27%20equal%20rights.  

https://www.cbd.int/intro
https://www.unwomen.org/en/digital-library/publications/2016/12/cedaw-for-youth#:~:text=The%20Convention%20on%20the%20Elimination,women%27s%20and%20girls%27%20equal%20rights
https://www.unwomen.org/en/digital-library/publications/2016/12/cedaw-for-youth#:~:text=The%20Convention%20on%20the%20Elimination,women%27s%20and%20girls%27%20equal%20rights
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�ƒ Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their 

Disposal, 2014. 

�ƒ International Covenant on Civil and Political Rights, 2017. 

�ƒ African Charter on Human and Peoples' Rights. 

�ƒ African Charter on the Rights and Welfare of the Child. 

4.4 International E&S Standards relevant for the Project  

The ESIA was carried out taking into account consideration of best international E&S practice and 

standards, �D�Q�G���W�K�H���$�I�'�%�·�V���,�Q�W�H�J�U�D�W�H�G���6�D�I�H�J�X�D�U�G���6�\�V�W�H�P�����,�6�6����������������  

4.4.1 �$�I�'�%�·�V integrated safeguard system 

�$�V���S�H�U���$�I�'�%�·�V���,�Q�W�H�J�U�D�W�H�G���6�D�I�H�J�X�D�U�G���6�\�V�W�H�P, ISS (2023), the �E�D�Q�N�·�V��safeguard policy framework consists of 

ten Operational Standards (OS), whose content and applicability to the PV and BESS Project is summarized 

below.  

Table 8: �6�X�P�P�D�U�\���R�I���D�S�S�O�L�F�D�E�L�O�L�W�\���R�I���$�I�'�%�·�V���2�6���W�R���W�K�H���3�9��and BESS Project in Príncipe 

�$�I�'�%�·�V���2�S�H�U�D�W�L�R�Q�D�O��
Safeguard 

Objectives of the OS 
Applicable to the PV and BESS Project 
in Príncipe? 

OS 1: 
Environmental 
and Social 
Assessment 

Ensure the proper identification, 
assessment, and management of 
environmental and social risks in 
Bank-financed projects, with specific 
attention to gender inequalities, 
climate change, and vulnerability. OS 
1 requires a comprehensive 
environmental and social assessment 
for all projects, aiming to identify 
potential impacts and develop 
strategies to minimize or mitigate 
negative consequences in line with 
sustainability principles and best 
international practices. 

Yes 
 
The Project will need to undergo an 
E&S screening process, a tailored 
process of E&S impact assessment, 
definition of mitigation measures and 
stakeholder engagement.  
 
OS 1 is triggered primarily through the 
mandatory E&S screening process 
through which the project is assigned a 
category based upon its potential E&S 
risks and impacts in its area of 
influence. Depending on the category 
assigned, the project will need to 
undergo a respective process of impact 
assessment, definition of mitigation 
measures and stakeholder engagement. 
 
The Project is assigned a Category 2, or 
a moderate E&S risk according to the 
�$�I�'�%�·�V��ISS (2023). �7�K�H���$�V�V�L�J�Q�P�H�Q�W�·�V��
Inception Report provides further 
details on the categorization process. 

OS 2: Labour and 
working 
conditions 

OS 2 focuses on ensuring fair labor 
conditions, health, and safety for 
workers in projects financed by the 
bank in compliance with national laws 
and international labor standards.  

Yes 
 
The Project involves the establishment 
of a temporary and a permanent 
workforce. 
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�$�I�'�%�·�V���2�S�H�U�D�W�L�R�Q�D�O��
Safeguard 

Objectives of the OS 
Applicable to the PV and BESS Project 
in Príncipe? 

In addition, OS2 mandates the 
implementation of strong health and 
safety measures in projects. 

OS 3: Resources 
Efficiency and 
Pollution 
Prevention and 
Management 

OS 3 aims to ensure that projects 
funded by the bank do not contribute 
to pollution and environmental 
degradation. It requires the 
identification and assessment of 
potential pollution risks and the 
development of measures to prevent 
or control them.  
 
The safeguard also promotes resource 
efficiency by encouraging projects to 
prioritize the conservation and 
sustainable use of resources, as well as 
the adoption of cleaner technologies. 

Yes 
 
The Project is expected to generate air, 
noise, water and soil pollution during 
the construction stage and at a much 
lesser extent during operation. 

OS 4: Community 
Health, Safety 
and Security 

Ensure that projects prioritize the 
well-being of local communities and 
stakeholders by minimizing risks and 
promoting their overall safety and 
security. 
 
Project proponents must assess 
potential health, safety, and security 
risks for the community associated 
with the project. This assessment 
should identify hazards, establish 
preventative and emergency response 
measures, and ensure compliance 
with relevant health and safety 
regulations. 

Yes 
 
The Project is expected to entail some 
H&S and security risks for nearby 
inhabitants and passers-by. 

OS 5: Land 
Acquisition, 
Restrictions on 
Access to land 
and land use, and 
Involuntary 
Resettlement 

OS 5 addresses the issues related to 
land acquisition, land use restrictions, 
and involuntary resettlement resulting 
from Bank-supported projects. The 
main objective of this safeguard is to 
ensure that land-related activities 
associated with projects are 
conducted in a fair, transparent, and 
sustainable manner that respects the 
rights and livelihoods of affected 
communities. 

Yes 
 
The Project is not expected to cause 
involuntary physical resettlement but 
may have an influence on current land 
use and livelihoods. 

OS 6: Habitat and 
Biodiversity 
Conservation, and 
Sustainable 
Management of 
living Natural 
Resources 

OS 6 is designed to protect and 
sustainably manage habitats, 
biodiversity, and natural resources in 
Bank-supported projects. The main 
focus point is to ensure the 
preservation and sustainable use of 
these resources while balancing 

Yes 
 

The Project is situated in a modified 
habitat, but it holds some biodiversity 
value. The Project is in close proximity 
to the Azeitona Forest, a protected 
area, whose potential buffer zone is yet 
to be defined.  
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�$�I�'�%�·�V���2�S�H�U�D�W�L�R�Q�D�O��
Safeguard 

Objectives of the OS 
Applicable to the PV and BESS Project 
in Príncipe? 

economic development and 
environmental sustainability.  
Conservation and sustainable 
management of priority ecosystem 
services7 is also a focus of this OS.  

 
The Project site, along with the whole 
island of Príncipe, falls within the 
internationally recognized Island of 
Príncipe MAB under UNESCO's Man 
and the Biosphere Program (details are 
presented on Chapter 7.2 of this 
report). Deforestation will be required 
for site clearance, and ecosystem 
services may be affected. 

OS 7: Vulnerable 
Groups 8 

OS 7 underlines the importance of 
ensuring the inclusion, protection, and 
well-being of vulnerable individuals 
and groups in Bank-supported 
projects vulnerabilities of these 
groups.  

Yes 
 

More than half of the country 
population lives below the poverty line , 
so the OS 7 generally applies to any 
project developed in the island. The PV 
and BESS Project may have an influence 
on current livelihoods due to land use 
restrictions. Other vulnerable groups/ 
individuals in the project area were not 
identified by the social baseline survey 
during the ESIA stage. 

OS 8: Cultural 
Heritage 

The requirements of this OS will apply 
to all projects that are likely to cause 
risks to or have impacts on cultural 
heritage with the aim to prevent harm 
to cultural resources, highlight their 
significance, and engage communities 
in the management and decision-
making related to cultural heritage. 

Yes 
 
No designated cultural heritage was 
identified in the Project Area of 
Influence. However, the absence of 
remains is a direct result of the lack of 
investigation, and not necessarily a 
reflection of the inexistence of 
archaeological potential.   

OS 9: Financial 
Intermediaries 

OS 9 focuses on promoting 
responsible environmental and social 
risk management by financial 
institutions that receive funds from 
the AfDB for on-lending or investment 
purposes. The standard is applicable 
to projects or activities carried out by 
those financial intermediaries (FIs) that 
may result in environmental or social 
risks, with the aim of ensuring these 
institutions adhere to sound 
environmental and social practices. 

No 
 
No FIs are involved. 

 
7 Ecosystem services are the benefits that people derive from ecosystems, such as for example, food, freshwater, wood, flood 
regulation, water purification, spiritual, recreational, soil formation, and pr imary production, among others.  
8 �$�V���S�H�U���$�I�'�%�·�V���,�6�6�����D���¶�Y�X�O�Q�H�U�D�E�O�H���J�U�R�X�S�·���U�H�I�H�U�V���W�R���D���S�R�S�X�O�D�W�L�R�Q���R�I���L�Q�G�L�Y�L�G�X�D�O�V���Z�K�R���P�D�\���E�H���P�R�U�H���O�L�N�H�O�\���W�R���E�H���D�G�Y�H�U�V�H�O�\���D�I�I�H�F�W�H�G by the 
�S�U�R�M�H�F�W���L�P�S�D�F�W�V���D�Q�G���R�U���P�R�U�H���O�L�P�L�W�H�G���W�K�D�Q���R�W�K�H�U�V���L�Q���W�K�H�L�U���D�E�L�O�L�W�\�� �W�R���W�D�N�H���D�G�Y�D�Q�W�D�J�H���R�I�� �D���S�U�R�M�H�F�W�·�V���E�H�Q�H�I�L�W�V���� �'�H�S�H�Q�G�L�Q�J�� �R�Q���Whe specific 
context of the project, vulnerable groups may include, among others, female-headed households, the landless, the elderly, youth and 
children, persons with disabilities, groups who are marginalized on the basis of ethnicity, religion, language, as well as sexual orientation 
and gender identity, and highly vulnerable rural minorities (HVRM), including gr oups referred to as indigenous peoples in some contexts. 
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�$�I�'�%�·�V���2�S�H�U�D�W�L�R�Q�D�O��
Safeguard 

Objectives of the OS 
Applicable to the PV and BESS Project 
in Príncipe? 

OS 10: 
Stakeholder 
Engagement and 
Information 
Disclosure 

OS 10 focuses on promoting effective 
stakeholder engagement, 
transparency, and information 
disclosure in projects financed by the 
AfDB and applies to all projects and 
operations supported by the Bank.  It 
has a primary focus on ensuring 
meaningful participation and active 
communication with project-affected 
communities and other stakeholders 
throughout the project cycle. 

Yes 
 
A process of stakeholder engagement 
and disclosure is required for all the 
�E�D�Q�N�·�V���J�U�R�X�S���I�X�Q�G�H�G���R�S�H�U�D�W�L�R�Q�V�� 

An assessment of the main ESIA-relevant gaps between the national legislation and the AfDB Operational 

Safeguards was conducted; the outcome of the high-level evaluation is shown in the table below.  

Table 9: High level comparative analysis between São Tomé and Príncipe�·�V legislation and AfDB�·�V OS 

Topic 
National 
requirements  

�$�I�'�%�·�V��OS   ESIA-relevant gaps Comments 

Project 
Categorization 

As per Law 37/99 
(Annex I), the EIA is 
mandated following a 
preliminary evaluation 
to determine whether 
a project requires 
such an assessment. 
However, the 
regulation does not 
provide a specific 
categorization of 
projects based on 
their anticipated 
environmental 
impacts 

�$�I�'�%�·�V��E&S Policy 
states the �%�D�Q�N�·�V��
environmental and 
social risk 
classification, into 3 
Categories: 1, 2 and 
3 (high to low risk)  

�6�m�R���7�R�P�p�·�V���O�H�J�L�V�O�D�W�L�R�Q��
does not provide a 
categorization of 
projects; it outlines a 
list of activities which, 
due to their nature, 
scale, or location, are 
considered likely to 
generate significant 
environmental impacts 
and therefore must 
undergo the EIA 
process 

The Project 
categorization in 
accordance with 
AfDB E&S Policy is 
addressed in 
Chapter 4.5 

Stakeholder 
Engagement 

Law n.º 37/99 is 
intended to ensure, 
between others: The 
public and the 
communities 
concerned, including 
non-governmental 
organizations, 
enterprises and other 
natural or collective 
entities, are involved 
in the assessment of 
the country's 
development 
projects and policies 

OS 10 focuses on 
creating a 
structured 
stakeholder 
engagement 
process that enables 
Borrowers to 
identify key 
stakeholders, assess 
stakeholder interest 
and support, and 
incorporate their 
input into project 
design and E&S 
performance. 

OS requires 
stakeholders 
engagement along all 
phases of the Project 
(this is specified 
in São Tomé 
legislation), along with 
implementation of 
a grievance 
mechanism to receive 
and facilitate 
resolution of concerns 
of project affected-
parties (this is not 
specified in São Tomé 
legislation) 

The stakeholder 
engagement 
performed during 
the ESIA is 
presented in 
Chapter 9, including 
mapping and public 
consultation, 
grievance resolution 
mechanism, taking 
in consideration all 
the phases of the 
Project 
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Topic 
National 
requirements  

�$�I�'�%�·�V��OS   ESIA-relevant gaps Comments 

Environmental 
and social 
impact 
assessment 
and 
monitoring 

Decree nº 37/99 
requires that all 
activities which by 
their nature, size or 
location may result in 
significant impacts 
upon the 
environment 
should undertake an 
environmental impact 
assessment prior to 
implementation. 
 
Decree nº 37/99 
(Article 6) indicates 
that Environmental 
Impact Study shall 
contain at least: XI. 
The proposal for a 
program, object and 
forms of monitoring. 

OS1 focus on the 
assessment and 
management  
of environmental 
and social risks and 
impacts.  
 
OS 1 sets out that 
Client will establish 
procedures to 
monitor and 
measure the 
effectiveness of the 
management 
program, and 
implement the 
measures and 
actions identified in 
the ESMP diligently, 
in accordance with 
the time frames 
specified, as part of 
its monitoring and 
reporting 

While decree nº 37/99 
(Article 6) establishes 
assessment of impacts 
and minimum content 
of an EIA, the 
requirement for 
impact monitoring 
over time in a 
systematic way, during 
construction, 
operation and 
decommissioning is 
absent. 

The ESIA makes an 
assessment of  
environmental and 
social impacts, 
positive, negative, 
direct and indirect, 
and residual for all 
Project stages. 
 
The ESMP presents 
mitigation and a 
monitoring 
measures and 
responsibilities for 
the different Project 
stages (construction, 
operation and 
decommissioning) 

Pollution 
Prevention 
and 
Abatement 

Article 6, Decree nº 
37/99 indicates that 
Environmental Impact 
Study shall contain at 
least: IV. the emission 
of waste, pollutants, 
noise levels and 
odors; X. The 
methodology 
adopted for the 
collection and sources 
of information, criteria 
and standards used 
 
Decree on waste no. 
36/1999) specifies 
data to be considered 
in the licensing of the 
different operations 
of collection, 
transport, storage, 
disposal or use of 
solid waste, with a 
view to the 
conservation of the 
environment 

OS3 sets out the 
requirements to 
address resource  
efficiency and 
pollution , in line 
with best available 
techniques and 
internationally 
disseminated 
practices 

São Tomé legislation 
does not set limits on 
specific environmental 
parameters (ambient 
air quality, 
occupational noise, 
waste and wastewater)  

ESIA Study refers to 
WBG EHS Guidelines 
in case of lack of 
nationally regulated 
environmental 
quality standards 
and emission limits 
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Topic 
National 
requirements  

�$�I�'�%�·�V��OS   ESIA-relevant gaps Comments 

Fauna, flora 
and protected 
areas 

Law no. 11/99 on the 
conservation and 
protection of fauna, 
flora and protected 
areas in the territory 
of STP.  
 
Law no. 6/2006 on the 
�´�2�E�{���G�H���6�m�R���7�R�P�p�µ��
natural park and law 
no. 7/2006 on the 
�´�2�E�{���G�R���3�U�t�Q�F�L�S�H�µ��
natural park: created 
to preserve the 
exceptional 
biodiversity and 
unique ecosystems of 
STP 

OS6 recognizes that 
protecting and 
conserving  
biodiversity and 
sustainably 
managing living 
natural resources 
are fundamental to 
sustainable 
development. 
 
The OS6 objectives 
include: protect and 
conserve 
biodiversity and 
different types of 
habitats; support 
livelihoods of local 
communities, 

No relevant gaps 
identified 

ESIA study 
presented the 
impacts on 
biodiversity, 
including impacts on 
livelihood of local 
communities, and 
detailed mitigation 
measures through 
the ESMP 

Cultural 
Heritage 

Law nº 4/ 2003 
regulates the 
protection and 
management of 
cultural and natural 
heritage; prohibits 
destruction, illicit 
export/import, and 
manipulation of 
heritage; establishes 
classification, 
registration, and 
zoning of protected 
areas. 

OS8 aims to prevent 
harm to cultural 
resources, highlight 
their significance, 
and engage 
communities in the 
management and 
decision-making 
related to cultural 
heritage. Requires 
assessment of 
impacts and 
application of 
mitigation hierarchy 
for foreseen impacts 

The national law does 
not emphasize 
engaging the public in 
cultural heritage 
management; does 
not refer to 
indigenous cultural 
heritage; focuses on 
classifying, zoning and 
legal protection while 
not mentioning 
impact assessment nor 
mitigation 
requirements 

ESIA study presents  
cultural heritage 
characterization and 
control of possible 
heritage impacts in 
the ESMP, through a 
Chance Finds 
Procedure 

Labour code Labour code (law no. 
6/2019) addresses 
various aspects of 
employment in STP, 
including maternity 
protection, child work, 
and the national 
minimum wage  

OS 2 Labour and 
Working Condition 
establishes as 
objectives: protect 
�Z�R�U�N�H�U�V�·���U�L�J�K�W�V; 
promote safety and 
health in the 
workplace; promote 
fair treatment, non-
discrimination,  
and equal 
opportunity of 
project workers. 
Requires 
establishment of 
labour grievance 

The national law does 
not foresee an internal 
grievance mechanism 
for workers, proactive 
monitoring; nor a 
labour management 
plan.  

The ESMP addresses 
labour management 
procedures 
considering national 
and international 
labour regulations 
and standards; 
foresees a workers 
grievance 
mechanism; 
recommends 
monitoring for 
labour conditions   
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Topic 
National 
requirements  

�$�I�'�%�·�V��OS   ESIA-relevant gaps Comments 

mechanisms, and 
labour management 
procedures based 
on which the 
Contractor shall 
prepare labour 
management plans 

 

4.4.2 World Bank Group environmental, health and safety guidelines 

According to the Environmental and Social Guidance Notes of AfDB, the ISS provide technical guidance for 

the Bank and its Borrowers on specific methodological approaches, Good International Industry Practice 

(GIIP) and standards relevant to meeting the requirements of the Operational Safeguards (OSs). �7�K�H���%�D�Q�N�·�V��

ISS Guidance Notes are supplemented where necessary by the World Bank Group (WBG) Environmental, 

Health and Safety (EHS) Guidelines (2007). 

The World Bank Group EHS Guidelines are a set of general and industry specific examples of good 

international practice, which contain information on cross-cutting issues applicable to projects in all 

industry sectors. The WBG EHS Guidelines contain the performance levels and measures that are generally 

considered to be achievable in new facilities by existing technology at reasonable costs. When host country 

regulations differ from the levels and measures presented in the EHS Guidelines, projects are expected to 

achieve whichever is more stringent.   

The General EHS Guidelines cover four areas of good international practice; these are:  

�ƒ Environmental  

�ƒ Occupational Health & Safety (OHS) 

�ƒ Community Health & Safety (CHS) 

�ƒ Construction and Decommissioning. 

The specific guidelines applicable to this Project are the following:   

�ƒ WBG General EHS Guidelines (2007), including waste management and hazardous materials 

management, noise and air quality management, occupational health and safety, and construction 

and decommissioning guidelines 

�ƒ WBG EHS Guidelines for Electric Power Transmission and Distribution (2007). 

4.4.3 Other Good International Industry Practice (GIIP) Guidelines  

GIIP is defined as the exercise of professional skill, diligence, prudence, and foresight that would reasonably 

be expected from skilled and experienced professionals engaged in the same type of undertaking under 

the same or similar circumstances globally or regionally.  

Other key GIIP guidance which has been considered as part of this ESIA assignment:  

�ƒ WBG Utility-�6�F�D�O�H���6�R�O�D�U���3�K�R�W�R�Y�R�O�W�D�L�F���3�R�Z�H�U���3�O�D�Q�W�V�����$���3�U�R�M�H�F�W���'�H�Y�H�O�R�S�H�U�·�V���*�X�L�G�H (2015)  
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The guide is a detailed manual to assist developers in the successful planning and implementation of 

large-scale solar photovoltaic projects. Its primary aim is to provide guidance throughout the entire 

development process, from the initial concept and site selection to the final stages of construction, 

commissioning, and operation. The ESIA study for the PV and BESS project in Príncipe is supported on 

some of the �J�X�L�G�H�·�V��main environmental and social considerations and requirements.  

�ƒ IFC - Stakeholder Engagement: A Good Practice Handbook for Companies Doing Business in 

Emerging Markets (WBG, 2007) 

The handbook aims to provide practical guidance for companies on how to effectively engage with 

external stakeholders throughout the lifecycle of a project. It emphasizes that stakeholder 

engagement is not just a one-time consultation but a continuous, inclusive process that helps manage 

risks, build trust, and improve project outcomes. The main content establishes principles of 

stakeholder engagement, stakeholder identification and mapping, communication and techniques - 

all of which are considered in this ESIA process.  

�ƒ �(�X�U�R�S�H�D�Q���&�R�P�P�L�V�V�L�R�Q�V�·���*�X�L�G�D�Q�F�H���R�Q���6�F�R�S�L�Q�J (2017) and  

�ƒ European Commission�·�V��Guidance on the preparation of the environmental impact assessment report 

(2017). 

The European Commission's Guidance on Scoping offers comprehensive directions for the scoping 

phase of Environmental Impact Assessments (EIA) under the EIA Directive 2011/92/EU. Its goal is to 

improve scoping efficiency by providing structured methods to identify crucial environmental factors 

early, enhancing stakeholder communication, and focusing resources on significant environmental 

concerns. The guidance is utilized in the PV and BESS Project's E&S Scoping Study, undertaken as part 

of the ESIA process, to evaluate areas of interest and constraints, establish key issues, determine the 

environmental assessment's breadth and focus, set ESIA requirements, and outline Project objectives 

and activities. In addition, the ESIA study uses the ARVI approach (IMPERIA, 2015) for classifying E&S 

impacts, adapted by the Consultants based on the EU guidance and their extensive experience with 

ESIA studies. 

4.5 E&S project categorization 

�$�I�'�%�·�V�� �,�6�6�� �V�W�D�W�H�V�� �W�K�D�W�� �D�O�O�� �%�D�Q�N�� �R�S�H�U�D�W�L�R�Q�V�� �D�U�H�� �F�D�W�H�J�R�U�L�]�H�G�� �L�Q�� �R�Q�H�� �R�I�� �W�K�U�H�H�� �(�	�6�� �U�L�V�N�� �F�D�W�H�J�R�U�L�H�V���� �7�K�H�� �U�L�V�N��

category determines the type and scale of environmental and social assessment that needs to be 

undertaken, and this should be in line with the specific Operational Standards (OS) triggered by the project 

subject to financing. The three defined categories are:  

�ƒ Category 1:  High-risk operations likely to cause significant and/or irreversible adverse environmental 

and/or social impacts on a large scale, or to significantly affect environmental or social components that 

the Bank or the borrowing country considers sensitive. This includes projects classified as high risk under 

national legislation or moderate-risk projects financed by the Bank in a low environmental and social 

(E&S) implementation capacity or fragile context. 

�ƒ Category 2:  Moderate-risk operations likely to cause adverse E&S impacts that are lower than in 

Category 1 operations, medium-scale, easily reversible, and readily minimized by applying appropriate 

management and mitigation measures, or incorporating internationally recognized design criteria and 

standards. These include projects classified as moderate risk under national legislation, or low-risk 

projects financed by the Bank in a lack of E&S implementation capacity or fragile context.  
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�ƒ Category 3:  Low-risk operations that do not directly or indirectly adversely affect the environment and 

that are unlikely to induce adverse social impacts. This category does not require a formal ESA although 

E&S mitigation or maximization measures may be included/recommended in the project design.  

AfDB has conducted an E&S Screening and Categorization process of the PV and BESS Project in Príncipe 

and classified it as having moderate E&S risks, corresponding to a Category 2 operation.  

The Consultant was tasked with conducting an own independent E&S Screening and Categorization 

process during the Inception Stage �W�R���F�R�Q�I�L�U�P���R�U���R�W�K�H�U�Z�L�V�H���D�P�H�Q�G���W�K�H���E�D�Q�N�·�V���F�O�D�V�V�L�I�L�F�D�W�L�R�Q�����3�R�W�H�Q�W�L�D�O���(�	�6��

risks and impacts associated with the Project were identified, drawing on the experts' understanding of 

similar projects and the Project's context and location. 

�6�m�R���7�R�P�p�·�V���O�H�J�L�V�O�D�W�L�R�Q���G�R�H�V���Q�R�W���S�U�R�Y�L�G�H���D���F�D�W�H�J�R�U�L�]�D�W�L�R�Q���R�I���S�U�R�M�H�F�W�V�����L�W���R�X�W�O�L�Q�H�V���D���O�L�V�W���R�I���D�F�W�L�Y�L�W�L�H�V���Z�K�L�F�K�����G�X�H��

to their nature, scale, or location, are considered likely to generate significant environmental impacts and 

therefore must undergo the EIA process. 

Following international best practice, the Consultant focused the screening exercise on items such as the 

nature and scale of the Project, the natural and socio-cultural sensitivity of the location, the extension of 

the impacted area, the nature and magnitude of potential E&S risks, the capacity and commitment of the 

Developer to manage those impacts and risks, legal and institutional considerations such as governance 

structures and legislation, the nature of the mitigation and technology being proposed .  

Site investigations showed that the Project area is modified habitat, a recovering secondary forest 

characterized by a dense mix of fast-growing, native and non-native tree species, supporting a rich array 

of plant and animal life, that is being influenced by human disturbances such as logging, hunting and 

charcoal production.  

The Project is located within the internationally recognized Island of Príncipe MAB under UNESCO's Man 

and the Biosphere Program. The UNESCO designation is not an obstacle to development, but rather a 

guide for growth that balances environmental protection with the socioeconomic needs of the populat ion.  

According to the ARP Master Plan, the Project area is within a Planning Unit that will allow the expansion 

of the airport infrastructure and the installation of other sets of activities and infrastructures. Hence , the 

Project site location does not conflict with any of the relevant governmental entities formal planning 

context. 

Considering the above items, the Project is equally classified by the Consultant as Category 2 , or of 

�P�R�G�H�U�D�W�H�� �U�L�V�N�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �$�I�'�%�·�V��ISS. It needs to be noted that, if the Project will end up directly 

affecting or encroaching into the legally protected area of Azeitona Forest, it could be assigned a Category 

1. Therefore, it is crucial to keep the project site outside the Azeitona Forest and its future buffer zone (if 

defined).  
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4.6 Environmental Quality Standards and Emission Limits applicable to 

the Project 

Considering the lack of nationally regulated environmental quality standards and emission limits, the 

ESIA Study refers to the guideline values from the WBG EHS Guidelines.   

4.6.1 Ambient air quality 

The WBG EHS Guidelines state that emissions from projects shall not result in pollutant concentrations in 

the ambient air that reach or exceed the relevant ambient air quality guidelines and standards by applying 

the national legislated standards or, in their absence, the World Health Organization (WHO) Guidelines or 

other internationally recognized sources like the United States Environmental Protection Agency (U.S. EPA) 

or the European Council Directives (ECD).  

In the lack of nationally regulated standards, Table 10 presents the international ambient air quality 

standards defined by the WHO (2021) that are applicable to the Project9. It is worth noticing that the WBG 

General EHS Guidelines refer to the WHO guidelines from 2005. For assuring consideration for the most 

updated scientific research in terms of air quality health impacts, this report considers the updated WHO 

guidelines from 2021. In some cases, the WHO defines interim targets (IT) 1 to 4 in recognition of the need 

for a staged approach to achieve the more demanding recommended guidelines (GL).  

Table 10: International ambient air quality standards applicable to the PV and BESS Project in Príncipe 

Pollutant Averaging period 
Ambient Air Quality Standard [�Ìg/m³] 

Gases at 20 °C / 293 K, 101.3 kPa; dust at site conditions 

NO2 

1 hour 200 

24 hours 120 (IT1) 50 (IT2) 25 (GL) 

1 year 40 (IT1) 30 (IT2) 20 (IT3) 10 (GL) 

SO2 
10 minutes 500 

24 hours 125 (IT1) 50 (IT2) 40 (GL) 

PM10 
24 hours 150 (IT1) 100 (IT2) 75 (IT3) 50 (IT4) 45 (GL) 

1 year 70 (IT1) 50 (IT2) 30 (IT3) 20 (IT4) 15 (GL) 

PM2.5 

24 hours 75 (IT1) 50 (IT2) 37.5 (IT3) 25 (IT4) 15 (GL) 

1 year 35 (IT1) 25 (IT2) 15 (IT3) 10 (IT4) 5 (GL) 

8 hours 160 (IT1) 120 (IT2) 100 (GL) 

Peak season * 100 (IT1) 70 (IT2) 60 (GL) 
Source: WHO, 2021 

IT = Interim target; IT are provided in recognition of the need for a staged approach to achieve the recommended 

guidelines / GL = Guideline value 

* Average of daily maximum 8-hour mean O3 concentration in the six consecutive months with the highest six-mont h 

running-average O3 concentration. 

 
9 Technically, the WHO does not define standards, but instead provides guidelines that countries can use to establish 
their own (legally binding) standards. However, for the sake of simplicity, often in this report the WHO guidelines are 
�U�H�I�H�U���W�R���D�V���´�L�Q�W�H�U�Q�D�W�L�R�Q�D�O���V�W�D�Q�G�D�U�G�V�µ�� The WHO guidelines encompass interim targets (IT) and guideline values (GL).  
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4.6.2 Ambient noise 

The WBG recommends noise limits for residential locations as presented in  

Table 11, or a maximum increase in background levels of 3 dB at the nearest receptor location off-site. 

Table 11: IFC Noise standards 

No. Receptor 
One hour LAeq (dBA) 

Daytime (7:00 - 22:00) Nighttime (22:00 - 7:00) 

1 Residential, Institutional and Educational 55 45 

2 Industrial, Commercial 70 70 
Sources: IFC General EHS Guidelines �² Noise management, 2007 

4.6.3 Occupational noise 

The WBG General EHS Guidelines recommend that no employee should be exposed to a noise level greater 

than 85 dB(A) for a duration of more than 8 hours per day without hearing protection. In addition, it is also 

recommended that no unprotected ear is exposed to a peak sound pressure level (instantaneous) of more 

than 140 dB(C).  

The Guidelines add that the use of hearing protection should be enforced actively when the equivalent 

sound level over 8 hours reaches 85 dB(A), the peak sound levels reach 140 dB(C), or the average maximum 

sound level reaches 110 dB(A). Hearing protective devices provided should be capable of reducing sound 

levels at the ear to at least 85 dB(A).  

Although the Guidelines highlight that hearing protection is preferred for any period of noise exposure in 

excess of 85 dB(A), they recognize that an equivalent level of protection can be obtained, but less easily 

managed, by limiting the duration of noise exposure. For every 3 dB(A) increase in sound levels, the 

�¶�D�O�O�R�Z�H�G�·���H�[�S�R�V�X�U�H���S�H�U�L�R�G���R�U���G�X�U�D�W�L�R�Q���V�K�R�X�O�G���E�H, according to the Guidelines, reduced by 50 percent. 

4.6.4 Waste and wastewater 

WB/IFC General EHS Guidelines provides requirements for environmental waste management, including 

non-hazardous and hazardous waste. For wastewater, the Guidelines establish general requirements for 

direct or indirect discharge of wastewater from utility operations or storm water to the environment. 

However, wastewater effluent pollutant limits are only established for sanitary wastewater for discharge 

to the receiving environment, i.e., WB Guidelines provides indicative values for treated sanitary 

wastewater effluent.  
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Table 12: Guideline values for Sanitary Sewage* Discharges 

Parameter Unit WBG Effluent Guidelines 

pH pH 6-9 

BOD mg/l 30 

COD mg/l 125 

Total N mg/l 10 

Total Ph mg/l 2 

Oil and grease mg/l 10 

Total suspended solids mg/l 50 

�7�R�W�D�O���F�R�O�L�I�R�U�P���E�D�F�W�H�U�L�D MPN**/100 ml 400 
�
 �6�D�Q�L�W�D�U�\���V�H�Z�D�J�H���L�Q�F�O�X�G�H�V���H�I�I�O�X�H�Q�W�V���I�U�R�P���G�R�P�H�V�W�L�F���V�H�Z�D�J�H�����I�R�R�G���V�H�U�Y�L�F�H�����D�Q�G���O�D�X�Q�G�U�\���I�D�F�L�O�L�W�L�H�V���V�H�U�Y�L�Q�J���V�L�W�H��

�H�P�S�O�R�\�H�H�V�����D�V���Z�H�O�O���D�V���P�L�V�F�H�O�O�D�Q�H�R�X�V���Z�D�W�H�U���I�U�R�P���O�D�E�R�U�D�W�R�U�L�H�V�����P�H�G�L�F�D�O���L�Q�I�L�U�P�D�U�L�H�V�����Z�D�W�H�U���V�R�I�W�H�Q�L�Q�J�����H�W�F���� 

�
�
 �0�3�1��� ���0�R�V�W���3�U�R�E�D�E�O�H���1�X�P�E�H�U 

Source: WBG General EHS Guidelines 
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5 ESIA Methodology 

The ESIA Study is based on previous work undertaken during the Inception and E&S Scoping stages. These 

stages provided the ESIA Team with important insights about the Project area, including the definition of 

the Area of Influence, an understanding of �W�K�H���F�R�X�Q�W�U�\�·�V���U�H�J�X�O�D�W�L�R�Q�V���D�Q�G��respective gaps in relation to the 

�$�I�'�%�·�V��safeguards, and ultimately lead to the definition of the Terms of Reference for the ESIA. After these 

initial stages, the ESIA Study followed the following main steps:  

�ƒ analysis of the environmental and social baseline �L�Q���W�K�H���3�U�R�M�H�F�W�·�V���$�R�,��- a further desktop assessment of 

secondary literature and site surveys were undertaken;  

�ƒ analysis of the requirements for impact assessment in compliance with the relevant international 

�V�W�D�Q�G�D�U�G�V�����$�I�'�%�·�V���,�6�6�����D�Q�G���Q�D�W�L�R�Q�D�O���O�H�J�L�V�O�D�W�L�R�Q���D�Q�G���J�X�L�G�H�O�L�Q�H�V - including an understanding of how gaps 

can be bridged;  

�ƒ comprehensive identification of environmental and social impacts and risks based on the Feasibility 

Study (Fichtner, draft version dated May 2025), available data and other studies, and the results of the 

field surveys and baseline appraisal; 

�ƒ assessing the potential significance of the impacts and risks: a robust and consistent qualitative or semi-

quantitative methodology to assess the impacts in line with the �$�I�'�%�·�V�� �,�6�6����the national laws and 

international best ESIA practice allowed identifying impacts and classifying their significance as low, 

medium, high or very high.  

�ƒ development of avoidance, mitigation, compensation, enhancement, and monitoring measures for the 

impacts and risks identified, compiling them into the Environmental and Social Management Plan 

(ESMP). 

5.1 Methodology for Data Collection 

The E&S baseline data gathering commenced at the Inception Stage and continued through the E&S 

Scoping Stage and the ESIA Study. The methodology used for the compilation of the data comprised the 

following:  

�ƒ Literature review: E&S data relevant to the Project in form of previous studies, scientific literature and 

reports was collected from open and governmental online sources, reviewed and analysed, including 

maps of important E&S features 

�ƒ Meetings with local stakeholders, including affected persons: data, reports and oral information were 

collected through direct contact with the national authorities, inhabitants and NGOs 

�ƒ Baseline surveys: the Consultant�·�V���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���D�Q�G���Q�D�W�L�R�Q�D�O��teams performed on-site investigations at 

the Project�·�V���$�R�, at a level of detail tailored to an Af �'�%�·�V���&�D�W�H�J�R�U�\�������S�U�R�M�H�F�W�����7�K�H�V�H���V�X�U�Y�H�\�V���L�G�H�Q�W�L�I�L�H�G��

environmentally and socially sensitive receptors 

�ƒ Stakeholder engagement: engagement with relevant stakeholders was performed throughout the key 

ESIA stages to understand stakeholder views on the Project and identify issues that should be 

considered in the prediction and evaluation of impacts. Authority, NGO and private developer meetings 

and household surveys were performed. A public hearing is planned to present the Draft Final ESIA 

Report to the interested and affected persons. 
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5.1.1 Biodiversity site survey 

A biodiversity site survey was performed to provide an assessment of the ecological and biological 

conditions of the Project �·�V�� �$�R�,, with the objective to gather comprehensive data on biodiversity, 

ecosystems, and key environmental factors that could be impacted by the Project. This includes an analysis 

of local flora and fauna, the habitat quality, and potential conservation concerns. 

The biodiversity site survey was carried out within the Project site and extended to a representative portion 

of the Project�·�V AoI. The survey investigation area has the Azeitona Forest forming its western boundary 

and Príncipe Airport located to the east. A representation of the survey investigation area is provided in 

Figure 11 and some images are provided in Figure 12 and Figure 13.  

 
Source: Fundação Príncipe 

Figure 11: Location of the biodiversity survey investigation area ���Q�D�P�H�G���´�D�U�H�D���R�I���L�Q�W�H�U�H�V�W�µ���L�Q���W�K�H���I�L�J�X�U�H����and the 
surrounding landscape 

 

  
Source: Fundação Príncipe 

Figure 12: The biodiversity survey investigation 
area seen from the east  

Source: Fundação Príncipe 

Figure 13: The biodiversity survey investigation 
area seen from the east in relation to 
the wire fence of the Airport 
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The biodiversity site survey utilized a combination of transect surveys, point count methods, and 

opportunistic sampling to assess flora and fauna diversity of the investigation area. Transect surveys were 

conducted to document plant species and their distribution, focusing on all species. For bird diversity, point 

count methods were employed at fixed observation points. Additionally, opportunistic sampling was used 

to document other fauna and flora encountered during fieldwork, providing valuable supplementary data 

on species presence and habitat use.  

The biodiversity field survey was conducted for a period of 3 days in April 2025 including transect laying, 

boundary marking and data collection. Together, these methods offered a basic understanding of the 

ecological conditions in the AoI, supporting the assessment of potential impacts on biodiversity. 

Flora survey  

The transect survey method for flora species was designed to systematically document and assess the plant 

species present within the investigation area. A total of 8 transects (transect A to H) were established across 

the investigation area using existing trails with each transect varying in length based on accessibility in the 

forest (Figure 13). Data collection along each transect included an inventory of plant species encountered, 

with particular focus on identifying both common and rare species, as well as any invasive species. The GPS 

position of each species was recorded. 

 
Source: Fundação Príncipe 

Figure 14: Location of the flora survey transects within the biodiversity survey investigation area ���Q�D�P�H�G���´�D�U�H�D���R�I��
�L�Q�W�H�U�H�V�W�µ���L�Q���W�K�H���I�L�J�X�U�H�� 
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Fauna survey 

A bird counts method was employed to assess the diversity of avian life within the investigation area. This 

method involved establishing fixed observation points strategically about 250 m apart. The team remained 

stationary at each point for a period of 5 minutes, recording all bird species seen or heard within a specified 

radius of about 50 meters. This approach allowed for a reliable estimation of species presence, frequency, 

and behavior while minimizing disturbance to the birds and their habitat. Data recorded included the 

species, number of individuals and the spatial location of the points. 

Opportunistic sampling was employed to detect mammal population in the investigation area by re cording 

sightings and signs of their presence. Although this approach doesn't provide a comprehensive population 

count, it offers important supplementary data on presence and movement patterns, contributing to the 

overall understanding of ecological role of the species in the AoI. 

5.1.2 Socio-economic surveys 

Household surveys were performed in the Project�·�V AoI from 24 March to 27 March 2025 with community 

members from the Azeitona village, the Gaspar village, and some households living nearby the airport. 

Engagement meetings were held in the Azeitona village with the support of the community leader. F ifteen 

questionnaires were administered to local residents, charcoal burners, domestic workers, and farmers, in 

order to understand their living conditions, sources of income, access to services and perceptions of and 

opinion about the planned PV and BESS Project.  

5.2 Methodology for Assessment of the Significance of Impacts 

Due to the fact that there is no official international consensus on an agreed approach for assessing the 

�V�L�J�Q�L�I�L�F�D�Q�F�H���R�I���L�P�S�D�F�W�V���R�Q���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G���W�K�H���F�R�P�P�X�Q�L�W�L�H�V���Z�L�W�K�L�Q���D���S�U�R�M�H�F�W�·�V���$�U�H�D���R�I���,�Q�I�O�X�H�Q�F�H����the 

Consultant developed an own evaluation procedure. This procedure is based upon Consultant's extensive 

experience in performing Environmental and Social Impact Assessments.  

The methodology used in this ESIA study for classifying the E&S impacts of the Project is based primarily 

on the ARVI approach (IMPERIA, 2015). ARVI is an approach for assessing the significance of the expected 

impacts of a proposed development project and was the key deliverable of the EU sponsored IMPERIA 

Project10. The ARVI approach was adapted by �&�R�Q�V�X�O�W�D�Q�W�·�V���H�[�S�H�U�W�V���E�D�V�H�G���R�Q���W�K�H���(�X�U�R�S�H�D�Q���&�R�P�P�L�V�V�L�R�Q�V�·��

Guidance on Scoping (EU, 2017) and the Consultant�·���V���O�R�Q�J���W�H�U�P���H�[�S�H�U�L�H�Q�F�H���Z�L�W�K���(�6�,�$ studies.  

The European Commission's Guidance on Scoping offers comprehensive directions for the scoping phase 

of Environmental Impact Assessments (EIA) under the EIA Directive 2011/92/EU. Its goal is to improve 

scoping efficiency by providing structured methods to identify crucial environmental factors early,  

enhancing stakeholder communication, and focusing resources on significant environmental concerns. The 

guidance was utilized in the PV and BESS Project's E&S Scoping Study, undertaken as part of the ESIA 

process, to evaluate areas of interest and constraints, establish key issues, determine the environmental 

assessment's breadth and focus, set ESIA requirements, and outline Project objectives and activities. 

 
10 More on this project here: https://www.jyu.fi/science/en/bioenv/research/natural-resources-and-environment/imperia-pro ject  

https://www.jyu.fi/science/en/bioenv/research/natural-resources-and-environment/imperia-project
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This resulted in a transparent, reliable and objective methodology that is depicted into the following 3  

steps: 

�ƒ Step 1: Distinguish positive and negative impacts 

�ƒ Step 2: Dismiss non-significant impacts 

�ƒ Step 3: Multi-criteria analysis for significant impacts pre- and post-mitigation 

A scheme of the three steps and the interactions among them is shown in Figure 15. An explanation is 

provided in the following paragraphs.   
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Figure 15: The methodology for assessment of the significance of impacts 
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Step 1: Distinguish positive and negative impacts 

The methodology begins by distinguishing positive from negative impacts. Positive  impacts do not require 

further evaluation but require the development of enhancement and respective monitoring measures 

where pertinent and feasible.  

Ex. (not necessarily applicable to the Project): The socio-economic survey shows that there are many 

unemployed non-educated young persons in the project area. The project may bring up a positive impact by 

creating jobs during construction. To enhance this, the Contractor must preferably employ local work force 

during construction, to whom they will provide adequate training.  

Negative  impacts shall be further evaluated in Step 2. 

Step 2: Dismiss non-significant impacts 

For those impacted components for which a threshold or a limit value is defined (in the national legislat ion 

or international guidelines), these shall be used to initially understand the degree of change in the receiving 

environment. If the impact of the project is foreseen as being below the threshold o r limit value, then the 

impact can be classified as non-significant  and can be dismissed from further assessment. For non-

significant impacts, mitigation measures are not necessary, but monitoring may be applicable.   

Ex. (not necessarily applicable to the Project): �$�� �S�R�Z�H�U���S�O�D�Q�W�·�V impacts on dust levels in the ambient air is 

below the air quality standard. The impacts are deemed  non-significant and therefore no mitigation 

measures are necessary; but monitoring of dust at the stack and/or the ambient air shall nevertheless be 

subject of the ESIA.  

If the impact of the project is foreseen as being above the threshold or limit value, then the impact can be 

classified as significant  and shall be subject of further assessment by using the multi-criteria analysis 

method (Step 3). This method is also to be used when no thresholds or limit values are available.     

Step 3: Multi-criteria analysis for significant impacts pre- and post-mitigation 

At present, there is no international consensus among practitioners on a single or common approach for 

analysing and classifying the significant impacts. Fichtner developed an approach based on the one 

commonly followed in the EU that consists of evaluating significance based on the magnitude of the 

predicted effect and the sensitivity of the receiving environment: 

Magnitude vs Sensitivity = Significance 

The formula above is applied exclusively to negative significant impacts, i.e., to those impacts that need 

further assessment beyond steps 1 and 2.  

For all significant impacts, mitigation measures are defined to lower, eliminate or compensate for negative 

effects. The residual significance, i.e., the significance after specified measures are applied is then assessed 

by applying once more the multi-criteria analysis. 
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Magnitude 

The magnitude of the negative significant impacts is evaluated based on 6 criteria, each of them being 

evaluated based on 2 to 4 levels:  

�ƒ Spatial extent of the impact 

- local: up to 5 km (typically including site + neighbouring properties/settlements) 

- municipal: 5 -10 km (typically including one municipality) 

- regional: 10 - 100 km (typically including one region) 

- wide range/transboundary: > 100 km (typically including several regions and/or crossing national 

borders)11   

�ƒ Duration of the impact (length of time during which the activity that delivers the impact is observabl e) 

- short term: construction activity 12  <1 year 

- medium term: construction activity >1 year 

- long term: project life (operation) 

- permanent: lasting (even after decommissioning) 

�ƒ Frequency of the impact 

- once / occasionally or never (for example, after mitigation) 

- irregular but less than or equal to once per year 

- seasonal (2 to 4 times per year) 

- repeatedly (more frequently than 4 times per year) 

�ƒ Reversibility of the impact: 

- Reversible impact 

- Irreversible impact 

�ƒ Probability of the impact occurring (expert assessment) 

- unlikely: unlikely to occur 

- possible: may occur 

- probable: likely to occur 

- definite: will certainly occur 

�ƒ Intensity of the impacts(can often be measured with various physical units; if not, expert assessment is 

used) 

- low - the change to environmental conditions or on people is small (or between 0% and 15% above 

thresholds/standards) 

- medium - the project has a clearly observable negative effect on nature or environmental load (or 

between 15% and 25% above thresholds/standards). A social change has an observable effect on 

�S�H�R�S�O�H�·�V���G�D�L�O�\���O�L�Y�H�V���D�Q�G���P�D�\���L�P�S�D�F�W���G�D�L�O�\���U�R�X�W�L�Q�H�V�� 

- high - the project has a large detrimental effect on nature or environmental load ( or between 50% 

and 75% above thresholds/standards)�����$���V�R�F�L�D�O���F�K�D�Q�J�H���F�O�H�D�U�O�\���K�L�Q�G�H�U�V���S�H�R�S�O�H�·�V���G�D�L�O�\���O�L�Y�H�V�� 

- very high - the project has an extremely harmful effect on nature or environmental load ( or equal to 

or more than 75% above thresholds/standards)�����$���V�R�F�L�D�O���F�K�D�Q�J�H���V�X�E�V�W�D�Q�W�L�D�O�O�\���K�L�Q�G�H�U�V���S�H�R�S�O�H�·�V���G�D�L�O�\��

lives. 

 
11 A transboundary impact is always classified as a wide range impact, even when it is expected within a range shorter than 100 km  
12 Construction activity in this context refers to specific time-limited act ivities leading to impacts such as excavations, levelling, 
blasting, etc., and not to the whole construction period.  
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After each magnitude criteria is classified according to one of the 4 levels (or 2 levels, in case of 

� ŕeversibility�µ������ �W�K�H�V�H�� �D�U�H�� �H�Y�D�O�X�D�W�H�G�� �E�\�� �P�H�D�Q�V�� �R�I�� �D�� �V�F�R�U�L�Q�J�� �V�\�V�W�H�P���� �L�P�S�U�R�Y�L�Q�J�� �W�K�H�U�H�R�I�� �W�K�H�� �O�H�Y�H�O���R�I��

transparency and objectivity of the analysis. The result is a classification of the magnitude of each impact 

as low, medium, high, or very high.  

Magnitude Example 

 
Criteria 

-1: -2: -3: -4: Impact X 

Spatial extent Local Municipal Regional 
Wide range/ 

Transboundary 
Municipal: -2 

Duration  Short term Medium term Long term Permanent Permanent: -4 

Frequency Once Irregular Seasonal Repeatedly Once: -1 

Reversibility Reversible - - Irreversible Reversible: -1 

Probability Unlikely Possible Probable Definite Possible: -2 

Intensity Low Medium High Very high Medium: -2 

Sum -14 

Magnitude of the impact Medium 

Key: 

Magnitude Sum  

Low -6 to -9 
Medium -10 to - 14 
High -15 to - 19 
Very high -20 to - 24 

Sensitivity 

The sensitivity of the receiving environment can be measured based on 3 criteria, each of them being 

evaluated based on 4 levels. 

�ƒ Existing regulations and guidance - there are specific receptors13 in the impact area which have some 

level of protection, either by law or other regulations: 

- very high protection level - the impact area includes an object that is protected by national law, EU 

Directives, or international agreements which may prevent the proposed development 

- high protection level - the impact area includes an object that is protected by national law, EU 

Directives, or international agreements which may impact the feasibility of the proposed 

development 

- medium protection level - national regulation sets recommendations or reference values fo r an 

object in the impact area, or the project may impact an area conserved by a national or international 

program 

- low protection level - few or no recommendations which add to the conservation value of th e impact 

area, and no regulation restricting use of the area (e.g., zoning plans)  

 
13 Population and human health, biodiversity, land, soil, water, air and climate, material assets, cultural heritage, and the landscape 

Scoring 
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�ƒ Value of the receptor to the society - economic values, e.g. water supply; social values, e.g. landscape 

or recreation; or environmental values, e.g. natural habitat: 

- very high - the receptor is very unique, very valuable to society and possibly irreplaceable; it may be 

deemed internationally significant and valuable; the number of people living within, depending on 

or using the area in any other way is very large 

- high - the receptor is unique and valuable to society; it may be deemed nationally significant and 

valuable; the number of people living within, depending on or using the area in any other way is 

large 

- medium - the receptor is valuable and locally significant but not very unique; the number of people 

living within, depending on or using the area in any other way is moderate; 

- low - the receptor is of small value or uniqueness; the number of people living within, depending on 

or using the area in any other way is small. 

�ƒ Vulnerability to the changes brought up by the project under evaluation (ability to tolerate changes; 

number of sensitive targets): 

- very high - Even a very small external change could substantially change the status of the receptor. 

There are many sensitive targets in the area. 

- high - Even a small external change could substantially change the status of the receptor. There are 

many sensitive targets in the area. 

- medium - At least moderate changes are needed to substantially change the status of the receptor. 

There are some sensitive targets in the area. 

- low - Even a large external change would not have substantial impact on the status of the receptor. 

There are only few or no sensitive targets in the area. 

After each sensitivity criteria is classified according to one of the 4 levels, these are evaluated by means of 

a scoring system, improving thereof the level of transparency and objectivity of the analysis. The result is a 

classification of the sensitivity of each impact as low, medium, high, and very high.  

Sensitivity Example 

 
Criteria 

1: 2: 3: 4: Receptor X 

Existing 
regulations and 
guidance 

Low  
protection level 

Medium 
protection level 

High  
protection level 

Very high 
protection level 

Very high: 4 

Value of the 
receptor 

Low Medium High Very high High: 3 

Vulnerability to 
the changes 

Low Medium High Very high Low: 1 

Sum 8 

Sensitivity of the receptor Medium 

Key: 

Sensitivity Sum  

Low 3 to 5 
Medium 6 to 8 
High 9 to 10 
Very high 11 to 12 

Scoring 
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Significance 

The level of significance of each impact is finally assessed as low, medium, high, or very high. This is done 

by means of a matrix evaluating the magnitude of the impact against the sensitivity of the receiving 

receptor. 

SIGNIFICANCE 
Magnitude of the impact 

Very high High Medium Low 

S
en

si
tiv

ity
 o

f t
he

 
re

ce
pt

or
 

Low High Medium Low Low 

Medium High High Medium Low 

High Very high High High Medium 

Very high Very high Very high High High 

Assessment of cumulative impacts 

The cumulative impact of a project is its incremental impact when added to impacts from other relevant 

past, present and reasonably foreseeable developments as well as unplanned but predictable activities 

enabled by a project that may occur later or at a different location (WB, 2016). 

The possibility for cumulative impacts is determined within th is ESIA to the extent that information on past, 

present and reasonably foreseeable developments is available. However, the assessment of the significance 

of cumulative impacts using the methodology as described previously may not be possible. This is justified 

with experience with assessment of the significance of cumulative impacts that shows that application of 

significance determination methods normally used in ESIA is very difficult (IFC, 2013).  

For any potential cumulative impact identified, and independently on whether its significance may be 

assessed or not, additional mitigation and/or monitoring beyond that identified for non-cumulative 

impacts was considered.  
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6 Analysis of Alternatives 
This chapter investigates alternatives to the Project�·�V development related to its design , system capacity, 

site selection and technology. 

6.1 Alternative Generation Capacity  

The 5-ha area allocated by MIRN for the development of the Project would theoretically allow installi ng a 

PV Plant of up to 5 MW capacity. In this case, the Príncipe �L�V�O�D�Q�G�·�V���J�U�L�G���Z�R�X�O�G���Q�H�H�G���W�R���E�H���H�[�W�H�Q�G�H�G���Z�L�W�K��

cables of 185 mm2�����Z�K�L�F�K���Z�R�X�O�G���E�U�L�Q�J���D�G�G�L�W�L�R�Q�D�O���F�R�V�W�V���D�Q�G���G�H�O�D�\���W�K�H���3�U�R�M�H�F�W�·�V���H�[�H�F�X�W�L�R�Q������  

A capacity of 1 MW was alternatively suggested, which would be able to be absorbed by the grid withou t 

further enhancements required. However, this capacity would be too low for the actual needs of the island.  

Therefore, the Feasibility Study team studied the viability of a 2 MW PV plant accompanied by a Battery 

Energy Storage System of 1.2 MW/4.8 MWh power/energy capacity, and a 6 kV/2 MVA substation. The 

capacity of 2 MW was optimized to fit into a 2 ha plot within the allocated area of 5 ha. Consi dering the 

latitude of installation, the distance between mounting structures (pitch), the tilt and type of st ructure (East-

West) were selected to optimize the area usage and the electricity production.  

6.2 Alternative Generation Technology 

The energy production system in the public grid of the Autonomous Region of Príncipe i s made up of non-

renewable energy sources, through one diesel-powered thermoelectric plant with an installed capacity of 

2,800 kW, with imported fuel, eventuating the total dependence on non-renewable energy pr oduction and 

imported fuel. 

Conventional thermal power plants are well known for their environmental impacts when compare d to 

photovoltaic projects. For instance, they release various pollutants such as nitrogen dioxide (NO2), sulfur 

dioxide (SO2), and particulate matter, contributing to air pollution and associated adverse health effects. 

PV projects, on the other hand, generate electricity virtually without air emissions (emissions resulting from 

maintenance vehicles can be considered insignificant), making them cleaner and more sustainable. 

A substantial amount of water for cooling and steam generation may be required for thermal plants, which  

can strain local water resources and ecosystems. PV projects require limited amounts of water for their 

operation (for panel cleaning), reducing the strain on water sources. Thermal power plants can produce 

noise, causing disturbances to nearby communities; PV projects are relatively silent with most noise being 

non-continuous and occurring during daylight hours when the system is active. 

Hence, small PV projects produce clean energy, have low environmental footprint, and cause fewer social 

disruptions compared to thermal power plants. Solar based energy operation is a virtually non-polluting 

source of energy that uses limited raw material and does not have emissions and waste discharge besides 

domestic waste and operational & maintenance waste (that requires nonetheless an appropriate 

management). The BESS will allow a deferral of grid investments such as power plants and the need to run 

diesel generators to serve the evening peak demand, sparing costs, noise and pollutant emissions.  
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More importantly, a new conventional thermal power plant would not be in line with the natio nal energy 

strategy which aims to secure the country's supply of electricity and increasing the contribution of 

renewable energies in the country's energy matrix to 50%. As a global strategy for energy supply, the use 

of energy produced in existing thermoelectric plants should be progressively minimized, to the  advantage 

of public or private investments in alternative sources using renewable energy. This action will minimize 

greenhouse gas (GHG) emissions and economic dependence on external markets (PNOT, 2020). 

6.3 Alternative Components 

The most suitable potential components for PV modules, PV inverters and module mounting structures 

were assessed in the Feasibility Study considering that the island of Príncipe has some specific 

characteristics that narrow down the choice of components:  

�ƒ Twenty (20) ft containers are the largest packing unit that can reasonably be unloaded by the Príncipe 

Harbor 

�ƒ All components must weigh less than 15 tons, which is the maximum weight receivable by as per the 

local engineers 

�ƒ Finally, the amount of skilled people to maintain the PV plant is limited, making it essential to design 

the PV plant with a minimum maintenance approach.  

6.3.1 PV modules alternatives - crystalline versus thin-film 

High efficiency crystalline PV modules were chosen over thin-film modules due mainly to three reasons:  

�ƒ Transportation of PV modules is expensive: transportation of crystalline modules to the site requires 

less containers compared to those required for thin-film modules, reducing therefore the transportatio n 

costs.  

�ƒ Reducing the footprint of the PV plant to a minimum: thin-film modules are less efficient , requiring 

more space for the same generation capacity provided by crystalline modules, which ultimately would 

increase the area to be deforested for the Project. 

�ƒ Convenience: the Developer benefits from convenient access to crystalline modules on São Tomé Island, 

owing to the presence of other solar PV projects. It is therefore advisable to continue utilizing this 

technology to facilitate the interchangeability of spare parts. While compatibility is subject to c ertain 

technical specifications, crystalline modules generally offer greater ease of replacement compared to 

alternative technologies such as thin-film modules. 

6.3.2 PV inverters alternatives - centralized versus decentralized 

A decentralized inverter solution was selected for the Project. Compared to central inverters, decentralized 

units offer advantages in terms of transportation and installation, as they do not require heavy equipment 

such as cranes. Additionally, they simplify maintenance and spare parts management in the event of a 

malfunction. The modular nature of decentralized inverters also enhances system resilience: while the 

�I�D�L�O�X�U�H���R�I�� �D���F�H�Q�W�U�D�O���L�Q�Y�H�U�W�H�U�� �F�R�X�O�G���F�R�P�S�U�R�P�L�V�H���W�K�H���H�Q�W�L�U�H���L�V�O�D�Q�G�·�V�� �H�O�H�F�W�U�L�F�D�O���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�� the failure of a 

�V�L�Q�J�O�H���G�H�F�H�Q�W�U�D�O�L�]�H�G���X�Q�L�W���Z�R�X�O�G���U�H�V�X�O�W���L�Q���R�Q�O�\���D�����������U�H�G�X�F�W�L�R�Q���L�Q���W�K�H���3�9���S�O�D�Q�W�·�V���R�X�W�S�X�W�� 
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6.3.3 Module mounting structures alternatives - fixed versus moving 

A fixed racking structure has been selected in place of a moving structure / tracking system. Unlike tracking 

systems, a fixed racking contains no moving parts, thereby eliminating the need for further components 

such as motors. This not only reduces maintenance complexity but also simplifies the management of spare 

parts. 

6.3.4 Alternative battery type for the BESS 

Lithium Iron Phosphate (LFP) batteries offer significant advantages over other battery chemistries, making 

them a preferred choice for Battery Energy Storage Systems. The key considerations for selecting LFP 

batteries, along with their associated benefits, are outlined below: 

�ƒ Safety. LFP batteries exhibit excellent thermal and chemical stability, reducing the risk of overheating 

and thermal runaway compared to other lithium-ion chemistries, such as Nickel Manganese Cobalt 

(NMC). They also have a higher tolerance to abusive conditions, including overcharging, without posing 

significant hazards. 

�ƒ Cycle Life. With a typical cycle life exceeding 2,000 to 3,000 cycles, LFP batteries demonstrate remarkable 

durability, making them well-suited for long-term energy storage applications. Their ability to mai ntain 

capacity over numerous charge-discharge cycles helps minimize replacement costs and extend 

operational lifespan. 

�ƒ Cost-Effectiveness. Compared to other lithium-ion chemistries, LFP batteries are generally more 

affordable, making them a cost-effective option for large-scale storage projects. Their lower upfront 

cost is particularly beneficial in projects with strict budget constraints. 

�ƒ Environmental Considerations. LFP batteries do not contain cobalt, which is often associated with ethical 

and environmental concerns related to mining practices. By avoiding cobalt, LFP batteries contribute to 

a more sustainable and responsible battery supply chain. Additionally, their longer cycle life reduces 

battery waste, minimizing the frequency of disposal and associated environmental impacts. 

�ƒ Performance. LFP batteries offer stable performance at high temperatures and can discharge quickly, 

which is beneficial in applications requiring fast and frequent energy provision. Their high discharge 

current capability makes them well-suited for applications that demand high power output. 

6.4 Alternative Locations  

In 2016, EDP presented to the Regional Government of Príncipe a solution for the centralized production 

of electricity on the island using renewable energy, in order to reduce the high consumption of dies el and 

CO2 emissions, enhance the touristic offer and combat climate change. After several studies carried out 

with the support of HBD and United Nations Development Programme (UNDP), EDP presented in 2019, 

together with local investors, a final proposal for the construction and operation of a PV Plant. 

The proposal referred to the establishment of an Independent Power Producer on Príncipe Island, which 

would build and operate a 4.75 MWp photovoltaic plant, with 3.5 MWh of storage, delivering all its 

production to the island's grid (ALER, 2019). The area where the project would be implemented was 

identified and allocated by the Regional Government as a free land plot, measuring approximately 7 

hectares, adjacent to the airport's fenced area14. 

 
14 https://www.aler-renovaveis.org/contents/files/5-edp-renovaveis-green-talk-s -tome.pdf 
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Since then, according to PNOT (2020), the Regional Government has been studying the feasibility of 

installing a solar energy recovery unit near the airport and for which it has been seeking to establish 

protocols with international partners. Factors considered for the location and development of the solar 

photovoltaic project included:  

�ƒ Good solar irradiance. 

�ƒ Proximity to existing infrastructure and cargo centers.  

�ƒ Proximity to the road network. 

�ƒ Proximity to the electricity network. 

�ƒ Project area in general can be characterized as being dominantly of fairly flat surfaces. 

�ƒ Availability of governmental land.  

For the PV and BESS Project finally subject to this ESIA, the regional Government has indicated the location 

based on the described previous assessments; in this context, no site alternatives have been considered.  
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7 Description of the Existing Environment 
This section provides a description of the present Project-relevant environmental and social baseline 

�F�R�Q�G�L�W�L�R�Q�V���L�Q���W�K�H���3�U�R�M�H�F�W�·�V���$�R�,�����L���H�������W�K�H���H�[�L�V�W�L�Q�J���S�K�\�V�L�F�D�O�����E�L�R�O�R�J�L�F�D�O���D�Q�G���V�R�F�L�R-economic conditions before 

the P�U�R�M�H�F�W�·�V���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�����7�K�H���G�H�W�H�U�P�L�Q�D�W�L�R�Q���R�I���W�K�H���E�D�V�H�O�L�Q�H���V�W�D�W�X�V���R�I���W�K�H���3�U�R�M�H�F�W���D�U�H�D���L�V���H�V�V�H�Q�W�L�D�O���W�R��

assess the significance of the negative and positive impacts to be eventually delivered by the Project´s 

construction, operation and decommissioning. 

The following baseline description results from desktop research, the initial site visit undertaken by the 

Consultant in January 2025 and site surveys of the physical, biological, and human environment undertaken 

in March and April 2025. The stakeholder engagement activities provided valuable insights to further 

support the development of this Chapter.  

7.1 Physical Environment 

7.1.1 Geology 

The islands of São Tomé and Príncipe are part of an archipelago of volcanic islands, between plates, from 

the Cenozoic era, which represent the oceanic section of an important volcanic alignment known as the 

�´�&�D�P�H�U�R�R�Q���9�R�O�F�D�Q�L�F���$�O�L�J�Q�P�H�Q�W�µ�����+�H�Q�U�L�T�X�H�V���	���1�H�W�R�������������������,�W stretches for 1,600 km, from the interior of 

the African continent, through the Gulf of Guinea (where it crosses some uplift fracture zones and seismic 

lines in the oceanic crust) to the island of Pagalu (Turner & Wilson, 2009; Caldeira et al. 2003) (see Figure 

16). 

 
Source : Henriques & Neto, 2015 

Figure 16: Cameroon Volcanic Line 
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The island part of the Cameroon Volcanic Line includes, from NE to SW, the island of Bioko, located at the 

boundary between the continental and oceanic plate, and the islands of Príncipe, São Tome and Annobón, 

located on the oceanic plate (Jones, 2006). The various volcanic centres reflect intra-plate oceanic magmatic 

activity since around 30 million years ago, as witnessed by the outcrops on Príncipe Island. Príncipe Island 

has an area of 142 km2 (including islets). The island is a heavily eroded volcano surrounded by islets, 

including the Ilhéu Bom, Ilhéu Caroço, Tinhosa Grande and Tinhosa Pequena. It is essentially basaltic to 

tephrite-phonolitic in nature. The oldest rocks correspond to palagonitic breccias (3 1 Ma), with fresh basalt 

blocks, which occur in a small outcrop in the south of the island. These breccias presumably represent a 

submarine phase in the development of the island. The south of the island is composed of phonolitic  

chimneys (7 to 5,3 Ma) and associated spills of phonolitic, trachytic and tristanitic nature that sometimes 

extend northwards (Aqualogus, 2021). 

Príncipe rises to the south to a maximum elevation of 947 m, at Pico do Príncipe. The geochronological 

and stratigraphic sequence is still the subject of scientific discussion. There are two lava series, the ancient 

lava series and the modern lava series (Lee, 1994). The former (24 Ma to 19 Ma) corresponds, 

petrographically, to a series of alkaline basalts and hawaiites, and is cut by numerous dykes, of 

predominantly NW-SE direction, of the same nature as the lavas. The modern lava series corresponds to 

flows of basanites and nephelinites (5,5 to 3,5 Ma) that rest in discordance on the previous series. These 

series are exposed essentially in the northern part of the island and in some areas are covered by 

argillaceous vacuolar laterite. In the southern sector of the island, in areas of steeper relief, phonolitic and 

trachytic rocks dominate, while the northern sector, more flattened, is formed mostly  by compact and 

vesicular basalts. Basaltic rocks occur in the form of lava flows, with intercalations of volcano sedimentary 

materials (breccias and tuffs or cinerites) (Aqualogus, 2021; PNP, 2022-2016). 

The geology of the Project area is characterized by laterites, as demonstrated in Figure 17. 

 
Source: PNOT, 2020 

Figure 17: Geology map of Príncipe 
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7.1.2 Topography 

Two regions with very different characteristics can be distinguished on the island, which are clearly linked 

to geology. The northern part is relatively low, not exceeding 180 m, with only small elevations above that 

surface. It corresponds, for the most part, to the upper basalts and laterites. The central and southern parts 

have a much more irregular and rugged topography, where the highest peaks occur, which correspond to 

phonolitic chimneys. It is in this central part that most of the works to be carried out are located. The main 

water lines show a radial drainage pattern, with the rock mass often exposed in the bed, and with the slopes 

often covered by disaggregated materials ranging from large blocks to sands and sometimes clay material 

(Aqualogus, 2021). 

The Papagaio River is the largest river of Príncipe Island, which originates in the centre of the island, over 

phonolitic and trachitic formations, on the northern slope of the existing mountains between Pico de 

Príncipe (948 m) and Pico Mencorne (937 m). The basin is asymmetric, with the tributaries on its left bank 

predominating, the largest being the Buanga River. The valley is deep and V-shaped. The bed is mostly 

rocky and with falls, and the basin is covered with tree vegetation. In its lower course, over basaltic 

formations, the bed is made of pebbles and the basin has a considerable part occupied by agricultural 

plantations (PNP, 2022-2016). 

The terrain of the Project site is relatively flat, not rugged and no surface water sources are observed in the 

area. There is a drainage canal, at the northern boundary of the site.   

7.1.3 Soils 

The soils of Príncipe, primarily of volcanic origin, are divided into various units with different 

representativeness in different sections of the island (Figure 18). Yellow paraferralitic soils are the most 

extensive, covering 48.4% of the territory, followed by red paraferralitic soils, which cover 16.5%. 

Humiferous Brown Litholic soils appear in association with other soils in the southern half, accounting for 

13.3%.  At the northern end, litholic soils cover 13.39% of the island, as well as yellow and brown tropical 

ferralitic soils, which together account for 5.8% of the area of Príncipe. The remaining soil units are small 

in size and often appear in soil complexes (PNP, 2022-2016). 

In the Project site and AoI, the dominant soil order is that of paraferralitic soils, yellow from aphanitic 

eruptive rocks (Figure 18). These soils have a low level of fertility and as such that the Project site does not 

include rich and productive soils. 
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Source: PNOT, 2018 

Figure 18: Soil map of Príncipe 

7.1.4 Climate and meteorology 

In the Gulf of Guinea, where the islands of São Tomé and Príncipe are located, the climate is typically 

equatorial, with little variation throughout the year and characterized by persistent high temperat ures and 

frequent episodes of high humidity. The climate of São Tomé and Príncipe is influenced by the north and 

south migrations of the Intertropical Convergence Zone (ITCZ), associated with the southwest monsoon 

and northeast trade winds. The islands are located in the humid tropical belt, the altitudinal gradient also 

delimits strong changes in average annual temperature; from 25.5 to 23° C up to 300m above sea level 

from 23 to 13.5° C between 300 and 1500m above sea level, and less than 13.5° C at higher altitudes (de 

Lima, 2012). However, this average annual temperature gradient is mostly governed by minimum 

temperatures being lower at higher altitudes, as maximum temperatures in altitude can be similar to those  

by the coast (Silva, 1958; C. Mc Sweeney et. al., 2010). 

Príncipe Island has a humid tropical climate, with two seasons of three hot and rainy months, four months 

of gravana (June to September), a drier period with lower temperatures, and a period between January and 

February, called gravaninha and characterized by less rainfall and lower temperatures. The average annual 

rainfall varies from approximately 2,000 mm in the low-lying areas to the north and northeast, to 4, 000 mm 

in the higher elevation areas to the south. The average annual temperature is 25.2ºC, with an average 

relative humidity of 82.5% (PNOT, 2018). 

PV and BESS Area 

(approx. location) 
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7.1.4.1 Temperature 

The climate of São Tomé and Príncipe is tropical with one long rainy season lasting nine months, from 

September through May, and producing an annual average rainfall of 900 mm. The rainy season is 

�L�Q�W�H�U�U�X�S�W�H�G���E�\���D���V�K�R�U�W���S�H�U�L�R�G���W�H�U�P�H�G�����´�*�U�D�Y�D�Q�L�W�R�µ�����D�Q�G���R�F�F�X�U�V���G�X�U�L�Q�J���W�K�H���P�R�Q�W�K�V���R�I���'�H�F�H�P�E�H�U���D�Q�G���-�D�Q�X�D�U�\���� 

During this short period, a decrease in rainfall and average air temperature is observed. The occurrence of 

this intermediate season is dependent on the Inter-Tropical Convergence Zone. A three-month dry season 

�W�H�U�P�H�G���´�*�U�D�Y�D�Q�D�µ���O�D�V�W�V���I�U�R�P���-�X�Q�H���W�K�U�R�X�J�K���$�X�J�X�V�W���F�R�L�Q�F�L�G�L�Q�J���Z�L�W�K���W�K�H���O�R�Z�H�V�W���D�Y�H�U�D�J�H���W�H�P�S�H�U�D�W�X�U�H�V���R�I���W�K�H 

year (PNOT, 2018). 

The Meteorology National Institute provided data covering the period from 2017 to 20 23, for the 

meteorological station in Príncipe. The observations showed that mean monthly temperatures remain 

relatively stable throughout the year, fluctuating between 22°C and 26°C. The lowest temperatures are 

observed during the dry season months of June to August, while the rainy season corresponds with slightly  

higher temperatures as shown in Figure 19. This pattern is primarily driven by global factors such as solar 

radiation and the Earth's movement, but is also shaped by regional and local influences, including proximity 

to oceans or continents, topography, soil characteristics, vegetation cover, and wind patterns. 

The annual evolution of the average air temperature in the region under study is presented in Figure 19 

for the Santo António station. 

 
Source: Fichtner 

Figure 19: Average monthly temperatures, at 9 am and 3 pm, recorded at the Santo António weather station, between 
20187 and 2023 

Throughout the months there is a gradual increase until March, where the highest values are recorded. By 

observing the previous figures, it appears that the average monthly temperatures record maximums in 

March, with about 27.8 ºC and 28.4 ºC, at 9h and 15h, respectively. The monthly average temperatures 

register minimums in August, with around 24.4 ºC and 25.3 ºC, at 9h and 15h, respectively. As for the 

amplitude of annual temperature variation, this is given by the difference in the average value of the 

temperature of the hottest and coldest month of the year. Thus, a thermal amplitude value  of 3.2 ºC was 

obtained (PNOT, 2018). 
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7.1.4.2 Rainfall 

To characterize precipitation, the data from the hydrometric stations of the airport and Sundy were 

analyzed, since the Porto Real station, which is also available, has many faults and is not reliable for a 

climatic analysis. 

 
Source: Aqualogus, 2021 

Figure 20: Average monthly precipitation recorded at the Udometric stations of the Airport (2008-2020) and Sundy 
(1911-2020) 

From the analysis of Figure 20 the precipitation variation in the stations has a relatively close behaviour, 

clearly observing two rainy seasons. The value of annual precipitation at the stations is 1,765 mm for the 

Airport, and 2,093 mm for Sundy. The rainy season measurements are September to May, and dry season 

measurements are June to August. 

Precipitation data from Santo António weather station is presented in Figure 21, indicating also the rainy 

months from September to May, and October with high precipitation values differences between the years. 

The dry season is typically from June to August, with some months approaching minimal or no 

precipitation . �7�K�L�V���V�H�D�V�R�Q�D�O���Y�D�U�L�D�W�L�R�Q���L�V���F�K�D�U�D�F�W�H�U�L�V�W�L�F���R�I���W�K�H���U�H�J�L�R�Q�·�V���F�O�L�P�D�W�L�F���U�H�J�L�P�H���D�Q�G���L�V���L�Q�I�O�X�H�Q�F�H�G���E�\��

factors such as atmospheric circulation patterns, oceanic influences (e.g., sea surface temperatures), and 

prevailing winds.  
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Source: Fichtner 

Figure 21: Average monthly precipitation recorded at the Santo António weather station (2019-2023) 

7.1.4.3 Wind speed 

Since no current wind data is available for the region, it was considered the information contained in the 

work of (Papagaio, 2021) for the period 1952 to 1963, in Santo António, where it was observed a 

predominance of west (W) or southeast (SW) winds throughout the year, with a greater occurrence of 

westerly winds in the months of October. In this location winds were observed normally weak, with speeds 

ranging from 6.3 to 10.08 km/h. 

7.1.4.4 Ambient relative humidity 

Figure 22 represent the average values of relative humidity at 9 a.m. and 3 p.m. for the meteorological 

station at the Airport of Príncipe. 

The average monthly value of the relative humidity varies from 82% minimum at 15h, to 89% both for the 

9h measurement and the monthly average at 15h. In general, high values are always registered throughout 

the year, never lower than 80%, and on average 85% (9h) and 87% (15h). 
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Source: Aqualogus, 2021 

Figure 22: Monthly average values of relative humidity, recorded at the Airport weather station, between 2008 and 
2016 

For Santo António weather station, humidity levels at 9h are generally higher as represented in Figure 23, 

reflecting cooler morning temperatures and lower evaporation rates. By 15h, relative humidity d eclines 

significantly, mainly due to rising temperatures and increased solar radiation, which enhance evaporation 

and reduce moisture content in the air. 

 
Source: Fichtner 

Figure 23: Humidity data recorded at the Santo António weather station, between 2019 to 2023 

These results highlight the daily and seasonal variability of atmospheric moisture, influenced by 

temperature changes, solar intensity, and rainfall patterns. The observed trends are consistent with typical 

tropical/subtropical climate behavior, where humidity drops sharply during the hottest part of the day. 
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7.1.5 Seismicity 

Contrary to what happens on the island of São Tome, there are no traces of recent volcanism on Príncipe 

Island. The earthquake hazard at the Thinkhazard site is rated as very low according to currently available 

information, meaning that there is less than a 2% chance of an earthquake occurring in this area in the next 

50 years. However, a magnitude 5,5 earthquake was felt in 2019 with an epicentre about 90 km east of 

Santo António at a depth of 10 km, according to the US Geological Survey (Aqualogus, 2021). 

7.1.6 Water resources 

The formation of the island of São Tomé by volcanism is a recent phenomenon: less than 13 million years, 

which is not long on the scale of geological time, compared to the billions of years of ro cks that make up 

the relief zones of the neighboring countries of Gabon and Congo. As the island's relief is still recent, the 

watercourses haven't had enough time to form deep valleys. The island has the overall shape of a cone, 

drained by around fifty rivers, forming rays from the summit to the coast (Water and Sanitation Master 

Plan, 2010). The highest drainage density of the river basins, accompanied by the highest rainfall, is found 

in the south-west, while the north and north-east have a lower abundance of water resources (PNOT, 2018), 

Príncipe Island has three main rivers: Papagaio, Bibi and Banzú, all of which are critical sources of water for 

the inhabitants and originate in the Príncipe Natural Park (PNP) (Figure 24). In particular, the Papagaio River 

is the main source of drinking water for the capital Santo António, and a considerable part of its lower 

course is occupied by plantations. The regional authorities have a strong interest in exploiting hydroelectric 

power and there are plans to use these three rivers to supply drinking water to the communities . 
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Source : PNOT, 2018 

Figure 24: Representation of São Tomé and Príncipe's river basins 

The Papagaio River Basin develops approximately in the center of Príncipe Island, with a drainage area of 

approximately 20 km2. The main river flows for a length of about 8 km in a south-north direction, until it 

flows into the city of Santo António, and the Papagaio River is where the water is collected to supply water 

to this location. The system is entirely gravity-fed and is served by a small dam located 4 km from the city. 

The water treatment plant and distribution center are located approximately 1.75 km from the  catchment; 

once treated, the water flows down by gravity, supplying a network of limited length (PGIRH, 2021). 

The Project site is located in the Ribeira Izé river basin, which runs north for 4.2 km and flows into the Izé 

river beach. With a less steep slope (4.6%) than the previous basins, the source is located at an altitude of 

approximately 160 m, draining an area of 6.8 km2. MF&A (2012) determined the average annual rainfall of 

2,111 mm per year for this basin, and an average annual runoff of 1,625 mm (PNOT, 2018).  

PV and BESS Area 

(approx. location) 
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Source : PNOT, 2018 

Figure 25: Detail of the Ribeira Izé river basin 

All communities use nearby rivers and streams for freshwater indicated in Figure 26, and only a few have 

communal fountains. Laundry was usually done by women in nearby rivers. The communities of Ponta do 

Sol and Azeitona rely on the northern block of the PNP to obtain drinking water and for washing la undry, 

while the communities of São Joaquim, Bela Vista, Porto Real, and Terreiro Velho use the rivers draining 

from the southern block of the PNP (PNP, 2022-2026). 

The fountains are free water points, and most of them are fed by EMAE's networks. Fountains supply water 

to half the population, in rural as well as urban areas. They are very numerous along the main roads (every 

100-150 m) and are used for filling cans as well as washing dishes and laundry. Waste is observed and their 

surroundings are often swampy because of a lack of proper drainage and maintenance (Water and 

Sanitation Master Plan, 2010). 

 
Source: PNP Management Plan 2022-2026 

Figure 26: Water resources usage in Príncipe Island 

PV and BESS Area 

(approx. location) 
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The relief of the island is vigorous and the obliquity of the aquifers is strong (5 to 15%). This favors a very 

rapid circulation of groundwater. As a result, the passage time of the water in the aquifers is only a few 

weeks, which is often too short to guarantee complete self-depuration (an underground passage time of 

more than two months is generally considered necessary to guarantee the elimination of fecal bacteria) 

(Water and Sanitation Master Plan, 2010). 

7.1.7 Air quality 

In São Tome and Príncipe there is no legal framework concerning air quality preservation, which is reflected 

in the absence of quantitative and qualitative data on the main atmospheric pollutants and air quality on  

the island of Príncipe. 

The proposed Project site is located close to the international airport on Príncipe Island, with high 

probabilities of existing air pollutants emitted by aircrafts such as Nitrogen Oxides (NO and NO 2), Carbon 

Monoxide (CO), unburned Hydrocarbons (HC), Sulphur Dioxide (SO2), and dust (including fine particulate 

matter PM10 and PM2.5). There are no public results related to ambient air quality monitoring. It is also 

noted that the study area is a timber production area, so it may be possible that some particulate residues 

in the air and greenhouse gases due to fuel combustion of machinery are also released through this process. 

In general, the air quality at the Project site can be considered good. Paired with the airport, the most 

relevant source of pollution identified in the island is the Santo António thermoelectric po wer plant, which 

is located circa 5 km distance from the planned Project site.  

7.1.8 GHG emissions 

The Roadmap for Carbon Sustainability on Príncipe Island has emerged as a management tool to support 

the Autonomous Region of Príncipe (ARP) in pursuing its long-term sustainable development goals. The 

Roadmap has made it possible to establish the foreseeable evolution of GHG emissions/ capture in the 

long term (2050), identifying measures that will allow the ARP to maintain its position as a carbon sink 

region in the long term . Although the country has its national GHG inventory, that information does not 

explain specifics sector regional emissions, and as such the ARP was unaware of its real contribution to the 

country's emissions and the points at which it could act to mitigate them. According to the Roadm ap, in 

terms of global balance of GHG emissions and removal, in 2016 ARP had an overall emissions balance of 

-66.12 kt CO2eq, resulting from the emission of 29.92 kt CO2eq and the removal of 96 kt CO2eq. 

The impact of the forest on the region's final balance of emissions is clear, given that it is responsible for 

storing around 3 times more carbon dioxide than is emitted by all activities on the island.  Among the 

sectors emitting greenhouse gases, the sub-sector of Settlements makes the biggest contribution, 

accounting for 33% of the region's emissions (9.80 kt CO2eq), followed by the Residential sector with 15% 

(4.54 kt CO2eq) and Fisheries with 13% (3.86 kt CO2eq) (RSC, 2022). 

Emissions from Settlements, in the case of ARP, are related to changes in land use, i.e. they come from the 

conversion of other areas into developed land, such as residential infrastructure, roads, commercial 

infrastructure and areas without forest cover, backyards, among others. Emissions from this sub-sector are 

therefore related to the expansion of the urban fabric and infrastructure in the region. Emissions from the 

Residential sector are mostly linked to energy use, whether it's electricity or the use of firewood and 

charcoal to cook food, the use of which is culturally rooted in the population. 
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It is also important to note, in terms of global analysis, the importance of the fishing sector for emis sions 

in the region. Despite having a low industrial profile and a strong family component, this sector is the third 

largest emitter in the region, due to the high fuel consumption reported by fishermen to power th e engines 

of their boats. Finally, compared to the figures in the latest national inventory (2012), the ARP represents 

around 18.6% of the country's overall emissions. 

7.1.9 Noise  

In the project Area of Influence (1,500 m around the center of the site), there are some sources of noise 

pollution, such as the Príncipe�·�V���,�V�O�D�Q�G���$�L�U�S�R�U�W and the roads located in the vicinity of the airport, although 

traffic is not very intense. Also, the thermoelectric power station located in Santo António is a relevant 

source of noise, but being located  5 km from the planned Project site, it does not cause a noticeable 

impact on the noise levels at the site.  

In terms of sensitive receptors to noise, there are some communities located near the site where the project 

foresees the execution of works, namely: Azeitona and nearby airport, both characterized by presence / 

proximity of small rural settlements. 

Regarding roads, the island of Príncipe has a network of approximately 140 km, of which 28% represent 

main roads and the remaining 72% correspond to other roads - accessible, not accessible or of difficult 

access. It is verified that the existing traffic around the site is not very intense, so the associated emissions 

are considered low.  

7.2 Biological Environment 

The islands host some of the highest concentrations of endemic species in the world, which is why they 

�D�U�H���R�I�W�H�Q���U�H�I�H�U�U�H�G���W�R���D�V���W�K�H���´�$�I�U�L�F�D�Q���*�D�O�D�S�D�J�R�V�µ�����0�H�O�R���	���5�\�D�Q�����������������'�X�H���W�R���L�W�V���L�V�R�O�D�W�L�R�Q���² it lies more than 

200 km off the coast of Gabon and has never been connected to the mainland �² São Tomé and Príncipe 

has a typical low species richness but remarkable numbers of endemic species (CEPF 2015). Its avifauna is 

one of the most significant components of the endemism hotspot, even though the proportio n of endemic 

species is also exceptionally high throughout other taxonomic groups (Jones 1994). 

7.2.1 Natural protected areas 

7.2.1.1 Parque Natural Ôbo do Príncipe 

Since 2006, more than half of the island of Príncipe has been under the protection of the Parque Natural 

Ôbo do Príncipe (PNP), which was created with the aim of protecting the most representative ecosystems 

in the southern part of Príncipe Island. The PNP has management zones with defined boundaries, such as 

full protection zones and controlled exploitation zones / partial protection zones, as well as buffer zones. 

The PNP has an area of area of 7,124 ha, divided into two geographically distinct zones (Figure 27):  

�ƒ �7�K�H�� �V�R�X�W�K�H�U�Q�� �V�H�F�W�L�R�Q�� ���´�3�1�µ�� �L�Q��Figure 27), which covers more than a third of the island's surface, 

encompassing most of the island's mountainous region of the island, including its highest peaks (Picos 

do Príncipe, Agulha, João Dias Pai, João Dias Filho, Papagaio, Cariote and Mencorne) and a marine strip 

500 m long from the coastline.  



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 105   

�ƒ �7�K�H���$�]�H�L�W�R�Q�D���)�R�U�H�V�W�����´�$�µ���L�Q��Figure 27), significantly smaller, in the northwest of the island, consisting of 

a secondary forest covering an area of 229 hectares. The Azeitona Forest, �F�O�D�V�V�L�I�L�H�G�� �D�V�� �´�F�R�Q�W�U�R�O�O�H�G��

�H�[�S�O�R�L�W�D�W�L�R�Q���]�R�Q�H�µ, is separated from the southern section of the PNP and surrounded by communities 

and private concessions. This section does not respect the park's boundaries, as it has not been properly 

monitored to date. The area suffers continuous incursions, including the construction of houses (PNP 

Management Plan 2022-2026).  

�,�Q���D�G�G�L�W�L�R�Q�����W�K�H���3�1�3���O�D�Z���S�U�R�Y�L�G�H�V���I�R�U���D���W�U�D�Q�V�L�W�L�R�Q���]�R�Q�H���D�U�R�X�Q�G���W�K�H���S�D�U�N���F�D�O�O�H�G���´�%�X�I�I�H�U���=�R�Q�H�µ�����Z�K�L�F�K���H�[�W�H�Q�G�V��

�´�E�H�\�R�Q�G�� �W�K�H�� �E�R�X�Q�G�D�U�L�H�V�� �R�I�� �W�K�H�� �S�D�U�N�� �L�Q�� �D�� �V�W�U�L�S�� �Z�K�R�V�H�� �Z�L�G�W�K�� �P�D�\�� �Y�D�U�\�� �E�H�W�Z�H�H�Q�� �������� �P�H�W�H�U�V�� �D�Q�G��������

�N�L�O�R�P�H�W�H�U�V�µ�� ���/�D�Z�� �1�R���� ���������������� �$�U�W�L�F�O�H�� ���� �1�R���� �������� �L�Q�� �Z�K�L�F�K only specific activities with a low environmental 

impact should be allowed. However, the Buffer Zone was never formally decreed, since the two previous 

iterations of this Plan were never approved, and its interpretation remained arbitrary, based on projects 

and expert opinions and not adequately conveyed to stakeholders. The section of the PNP that 

encompasses the Azeitona Forest is usually interpreted as having no Buffer Zone (PNP, 2022-2026). 

It is highlighted that the Project site is clearly outside the PNP boundaries, but the �3�U�R�M�H�F�W�·�V��Area of 

Influence includes a small portion of the Azeitona Forest.  

 
Source: PNP Management Plan 2022-2026 

Figure 27: Boundaries and zoning of Príncipe Natural Park 

PV and BESS Area 

(approx. location) 
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Following the global protected area classification system by the International Union for Conservation of  

Nature, the PNP can be assigned to two categories: II - National park (southern PNP block) and IV �² 

Habitat/species management area (Azeitona forest) (Albuquerque & Carvalho, 2015). The zonation of the 

PNP is embedded in Law 7/2006 that created the protected area. Accordingly, the protected area comprises 

two types of zones: (i) a zone of integral preservation and (ii) a zone of controlled exploitation. The first 

functions as a nature reserve with the purpose to maintain undisturbed natural processes and ecosystem 

integrity and is limited to the use for research and monitoring purposes, which complies with the total 

protection zones of the PNP. The second type complies with the partial protection zones of the PNP which 

allows the moderate use of natural resources, including subsistence-based traditional use and ecotourism. 

The PNP has no permanent human settlements, partly due to the relief, high rainfall, difficult access and 

unsuitable soils for agricultural activities in general. These are factors that, globally, have ensured the 

absence of major negative impacts by human action, although it is extremely important to manage these 

spaces, given the increase in depletive activities of its natural heritage, such as illegal and unregulated 

hunting, illegal and disorderly felling of trees and, above all, the harvesting or capture of threatened and 

protected species, such as parrots and sea turtles. 

The limits of the PNP area are clearly established, as well as its two protection zones foreseen in the zoning 

system of the PNP Management Plan. The use of zoning has in view the division of territory seeking to 

maximize its use, according to the potential of each zone, in a perspective of sustainable development of 

natural resources. In this context, the Park's zoning system establishes integral preservation zones, areas 

of controlled exploitation and buffer zones (Figure 28). 

Table 13:  Zoning of the PNP and respective characteristics 

Zone  Characteristics  Permitted Activities  

Total Protection  
�² Type 1  

�ƒ Flora and vegetation of 
exceptional value/endemism  

�ƒ Avifauna of exceptional 
value/endemism 

�ƒ Scientific research  
�ƒ Monitoring of ecosystems 

Total Protection  
�² Type 2  

�ƒ Flora and fauna of very high 
value and average sensitivity  

�ƒ Areas of native forest or 
maturing secondary forest  

�ƒ Areas of potential exceptional 
value but lacking more studies 
(birds, fish, other biological 
groups)  

�ƒ Intensive biological/ecological 
studies  

�ƒ Controlled tourism (e.g., 
accompanied by park guide, 
with restrictions on routes, 
numbers of people, time of 
year)  

�ƒ Construction of small non-
permanent structures to 
support visitation  

Partial Protection  
�² Type 1  

�ƒ Ecosystems that have been or 
are currently used by 
communities in activities 
confliction with the protection 
of biodiversity, but whose 
recovery is critical to the 
management objectives of the 
most important areas of the 
park.  

�ƒ Controlled use of medicinal 
species  

�ƒ Environmental tourism 
excursions with accredited 
guides or authorized by the 
park  

�ƒ Construction of small structures 
to support visitors  
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Zone  Characteristics  Permitted Activities  

Partial Protection  
�² Type 2  

�ƒ Ecosystems that are currently 
used sustainably by 
communities, but with 
significant interest for the 
conservation of nature, 
biodiversity, and landscape.  

�ƒ Construction of small 
infrastructure to support visitors 
or other activities permitted in 
the park, or as a factor of 
cultural heritage restoration 
(e.g., Roças) 

�ƒ Agriculture, forestry, and 
livestock, as approved by the 
board of management  

�ƒ Traditional local activities 
Source: PNP 2022-2026 

 

Source: UNEP-WCMC 2021 

Figure 28: Príncipe Island with PNP zones and major geographic features 

PV and BESS Area 

(approx. location) 
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7.2.1.2 Island of Príncipe MAB (man and the biosphere program) 

The entire island of Príncipe is an internationally recognised UNESCO area called Island of Príncipe MAB 

(Man and the Biosphere Program) 15. The biosphere reserve is home to great biodiversity in terrestrial as 

well as in marine ecosystems, with high rates of endemism in many groups of organisms. It contains a wide 

range of plant communities and habitats of high international importance such as primary tropical fo rests, 

forest shade, palm trees and lowland riparian habitats. Considering the importance that this area has for 

the reproduction of sea turtles, seabirds and cetaceans, as well as coral reefs, on the international scene, 

�L�W�·�V���D�Q���D�U�H�D���R�I���J�U�H�D�W���L�Q�W�H�U�H�V�W���I�R�U���W�K�H���F�R�Q�V�H�U�Y�D�W�L�R�Q���R�I���J�O�R�E�D�O���E�L�R�O�R�J�L�F�D�O���G�L�Y�H�U�V�L�W�\�� 

The UNESCO-MAB Príncipe Biosphere Reserve aims to contribute to the protection, enhancement and 

improvement of the natural heritage on Príncipe Island through the expansion and dissemination of 

scientific knowledge, the promotion of tourism and sustainable development. Its designation in 2 012, 

supported by UNESCO, reflects a paradigm shift led by the autonomous regional government, as it aims 

to promote the Biosphere Reserve as an example of sustainable development in action. To date, the 

Biosphere Reserve has no legal framework in STP (PNP, 2022-2026). 

7.2.1.3 Other protected areas / designations 

The islands constitute a Center of Plant Diversity (IUCN, WWF, 1994-1997), and their forests were identified 

as Alliance for Zero Extinction (AZE) sites (AZE, 2018. Furthermore, seven Key Biodiversity Areas (KBAs) 

have been identified in the country, of which two are in Príncipe: the forests in the south of the island 

(Partnership, 2020a) and the islets of Tinhosas, 23 km off the southwestern coast of Príncipe (Key 

Biodiversity Areas Partnership, 202b). The latter are also a Ramsar site (Ramsar, 2006) and an Important 

Bird Area (IBA, BirdLife International 2021a), as they shelter the largest breeding seabird population in the 

eastern tropical Atlantic (Bollen et al. 2018). 

On a global level, the Natural Parks of São Tomé and Príncipe have been ranked as the 17th most important 

sites for the conservation of threatened amphibians, mammals, and birds, out of over 175,000 protected 

areas (Le Sãout et al. 2013). 

In Príncipe, six (6) Marine Protected Areas (MPAs) were recently approved, covering a total of 29.82 km 2, 

in a co-management assembly with all stakeholders (government entities, fishing communities, civil society 

entities, etc.), and the Regional Assembly and the Regional Government recently promulgated the decree-

law for their legal establishment. 

7.2.2 Forest land use 

Native Forests in Príncipe cover an estimated area of 45.8 km2, mostly in the south of the island, within the 

PNP, making up 73.4% of the PNP area (Freitas 2019). They have no history of planting or logging, mainly 

due to the harsh climate and rugged terrain, which make them difficult or impossible to access and 

transform. Introduced species may be present (e.g. Bambusa vulgaris, Cocos nucifera, Elaeis guineensis, 

Cecropia peltata), but natives dominate, hosting a high proportion of endemic plant species, as well as 

most of the endemic fauna (Diniz, 2002; de Lima, 2012). 

 
15 https://www.unesco.org/en/mab/island-principe   

https://www.unesco.org/en/mab/island-principe
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Secondary Forests (capoeira) are the second main type of forest within the PNP, with a total estimated 

extension of 38.2 km2. These are mainly around the main block of native forest, but are also found along 

the coast, which is made up of short but steep slopes from the northern plateau towards the sea. They are 

the result of agricultural abandonment or logging activity, maintaining an impoverished set of forest 

species, often dominated by introduced species or trees of low commercial timber value. The first coffee 

and cocoa areas to be abandoned are those located on steep slopes, usually on the edge of the native 

forest. Secondary forests are home to many endemic (Bosco, 2018) and can act as a buffer, protecting the 

native forest from human influence. 

Shade plantations mainly occupy the northern plateau, with an estimated area of 42.4 km2. They usually 

consist of active or recently abandoned agroforestry areas in which export crops such as cocoa or coffee 

are interspersed with bananas and matabala, under the shade of large species of fast-growing trees (e.g., 

Erythrina sp., Artocarpus altilis, Ceiba pentandra, Cocos nucifera, Elaeis guineensis). 

Other non-forest areas occupy the rest of the island, approximately 12.7 km2, including urban areas and a 

wide variety of active or fallow agricultural areas, in which the main crop does not grow under tre e cover, 

such as horticulture. 

Table 14: Area (ha) covered by the main types of land use on Príncipe Island and in the PNP  

Nº  Nome Ilha do Príncipe PNP 

1 Native Forest 4,580.9 (32,9%) 4,546.6 (73,4%) 

2 Secondary Forest 3,824.6 (27,5%) 1,483.2 (23,9%) 

3 Shade Plantation 4,237.1 (30,4%) 0 (0%) 

4 Not forested 1,274.41 (9,2%) 167.6 (2,7%) 

Total 13,917 6,199 
Source: PNP Management Plan 2022-2026, adapted from Freitas 2019, Soares 2019 

7.2.2.1 Forest land use at the Project site 

According to the Regional Directorate of Agriculture, Fisheries and Rural Development, the planned Project 

site �L�V�� �F�R�Q�V�L�G�H�U�H�G�� �W�R�� �E�H�� �I�R�U�H�V�W�V�� �R�I�� �W�K�H�� �I�R�U�P�H�U�� �6�m�R�� �-�R�U�J�H���$�]�H�L�W�R�Q�D�� �´�U�R�o�D�µ (Annex A). The site has 

characteristics of altered forest with relatively sparse vegetation cover maintaining an impoverished set of 

forest species, often dominated by introduced species or trees of low commercial timber value (Figure 30). 

This is the result of agricultural abandonment and logging activities.  

Some logging and rudimentary charcoal production activities by individuals were identified during the site 

visits (Figure 29). The local authority informed that there are no producers in the referred area, and the 

intervention of any interest in timber resources in this area must be through a request and authoriz ation 

by the Regional Department of Forests. 
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Source: Fichtner 

Figure 29: Príncipe - logging activities observed in 
the AoI 

Source: Fichtner 

Figure 30: Vegetation observed in the altered forest 
of AoI 

7.2.3 Flora 

According to the PNP Management Plan 2021- 2026, Príncipe alone harbors numerous endemic species. 

Among them are the Príncipe Thrush (Turdus xanthorhynchus) and the Obô Giant Snail (Archachatina 

bicarinata), which are often used as flagships for the conservation of the forests of the island (Rebelo 2020), 

as well as the largest treefrog in Africa (Leptopelis palmatus), a typical example of island gigantism (Jaynes et 

al. 2021).  

The estimated number of floristic species in STP is approximately 1,200, of which around 960 are native, 

including 112 endemic species, 58 of which only exist in Príncipe (Missouri Botanical Garden, unpublished 

results). Approximately 300 species are introduced (subspontaneous or cultivated) (NBSAP II, 2015). A review 

of the flora of STP in 2016 compiled data on 803 species of native angiosperms and a single endemic 

gymnosperm, estimating 12% endemism for the country (Dauby, 2016) (Sosef, 2017). 

The number of floristic endemism identified for Príncipe Island is around 40 species. The interest of the 

island's vegetation structure lies not only in its diversity, but also in its rare occurrences, such as Grammitis 

nigrocincta, which only occurs in Príncipe and Madagascar (Thorhaug, 2009). Thus���� �W�K�H�� �H�Q�W�L�U�H�� �3�U�t�Q�F�L�S�H�·�V��

forest is made up of microhabitats of different, well-defined species according to the use given to each 

group of species. 

The colonization of the archipelago brought, historically, a significant negative impact on vegetation, with 

�O�D�U�J�H���D�U�H�D�V���R�I���Q�D�W�L�Y�H���Y�H�J�H�W�D�W�L�R�Q���E�H�L�Q�J���G�H�I�R�U�H�V�W�H�G���I�R�U���W�K�H���F�U�H�D�W�L�R�Q���R�I���S�O�D�Q�W�D�W�L�R�Q�V�����F�R�P�P�R�Q�O�\���F�D�O�O�H�G���´�U�R�o�D�V�µ����

These plantations first consisted of the monoculture of sugar cane (Saccharum officinarum), the first record 

of which dates back to the end of the 15th century in São Tome and was later introduced to Príncipe.  
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With the decline of the sugar trade between the 16th and 17th centuries, plantations were abandoned until 

the introduction of cocoa ( Theobroma cacao) and coffee (Coffea sp.) in the 19th century (Ferrão, 1963; 

Pinheiro, 2012). 

The Project site is located in the transition zone between the northern and southern half of the island. In 

the north of the island the vegetation is mostly composed of secondary forest, while to the south, there is 

a dominance  of low altitude pristine primary forest. Near the urban area of Santo António, the roça da 

Bela Vista and Porto-Real we can also find shade forests and temporary crops, cultivated by the local 

people. The endemic trees of this island are: Rinorea insularis, Ouratea nutans, Casearia mannii, Croton 

stelluliferus and Erythrococca colwnnaris. This forest is particularly rich in Euphorbiaceae, five of which are 

endemic to this island. Near the top of Pico do Príncipe, the forest has a slightly more mountainous 

�F�K�D�U�D�F�W�H�U�����E�X�W���W�K�H���D�O�W�L�W�X�G�H���L�V���W�R�R���O�R�Z���I�R�U���W�K�H�U�H���W�R���E�H���´�I�R�J���I�R�U�H�V�W�µ���Y�H�J�H�W�D�W�L�R�Q���O�L�N�H���L�Q���6�m�R���7�R�P�p�� 

Only 90 floral species have a conservation status assigned on the IUCN Red List, half of which are obsolete 

(more than 10 years old), and very few concern species endemic to the country (IUCN, 2022). 

There is limited information on the distribution of plant species, and available records are also biased, 

namely towards accessible areas or areas that are relatively well-preserved (Fauna & Flora International 

2018). Many plant species�· occurrences are in the southern areas of the PNP, even though several records 

from the north show that some of the threatened and endemic plant species can persist in human-

dominated landscapes.  

�7�R�G�D�\�����3�U�t�Q�F�L�S�H�·�V���O�R�Z�O�D�Q�G���I�R�U�H�V�W���K�D�V���D�O�P�R�V�W���H�Q�W�L�U�H�O�\���Y�D�Q�L�V�K�H�G���R�U���E�H�H�Q���W�U�D�Q�V�I�R�U�P�H�G�����O�H�D�Y�L�Q�J���E�H�K�L�Q�G���D���P�R�V�D�L�F��

of agricultural land and shade plantations, of which many have been abandoned and overgrown by secondary 

forest. Although much of the secondary forest has been degraded, these novel ecosystems support a great 

diversity of plants, including many medicinal species, and serve as important habitats for some of the 

endemics (Dallimer et al. 2012; Fauna & Flora International 2018). Fortunately, because of the rugged terrain, 

most of the area was spared from heavy impacts by logging or agriculture, allowing the mountainous native 

forest to be preserved until today and still cover a sizeable portion of the island (Fauna & Flora International 

2018). The south also harbors the most important biodiversity of the island: the vegetation is characterized 

by old trees that persisted over hundreds of years, it comprises probably one of the last intact lowland forests 

in the Gulf of Guinea and serves as a refuge for most of the endemic and threatened species, some of which 

are entirely restricted to this area (Rebelo 2020), such as the recently discovered Scops owl Otus sp., (Freitas, 

2019) and multiple plant species (Fauna & Flora International 2018).  

Another classification has been proposed, taking land use into account (Figure 31) (PNP, 2022-2026) (Salgueiro, 

2001): Native Forest, Secondary Forest, Shade Plantation, Not forested. 
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Source: PNP Management Plan 2022-2026, adapted from Freitas 2019, Soares 2019 

Figure 31: Forest cover of Príncipe Island  

7.2.3.1 Flora within the area of influence 

The proposed Project�·�V���$�R�,���Ls an area where there have not been many flora and fauna surveys, besides 

those undertaken in the Azeitona area, very well characterized by the type of forest and its level of 

conservation. The AoI is considered a secondary forest (capoeira), which is the second main type of forest 

within the PNP. These are mainly around the main block of native forest, but are also found along the coast, 

which is made up of short but steep slopes from the northern plateau towards the sea. They are the result 

of agricultural abandonment or logging activity, maintaining an impoverished set of forest species, often 

dominated by introduced species or trees of low commercial timber value. 

The study of D'avis (2021) which used the tool for conservation in the agricultural and forestry sectors 

called High Conservation Value, aimed at the identification of critical values of species, landscapes, 

ecosystems and communities in the coastal and terrestrial zones of the island of Príncipe. Eleven 

communities were established to assess the potential ecosystem services provided. The Forest of Azeitona 

along with Quatro Caminhos Forest (nearby Sundy community) was assigned as one of the priority areas 

(designated as High Conservation Value Area - HCVA 8 in the study), which contains three (3) flora species 

of interest and endemic as illustrated in Table 15. 

PV and BESS Area 

(approx. location) 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 113   

Table 15:  Endemic flora species, not threatened or otherwise qualifying as High Value Conservation Area (within 
�W�K�H���3�U�R�M�H�F�W�·�V���$�R�,) 

HCVA High Conservation Value Area Flora 

Azeitona and Quatro Caminhos C. nutans 
L. rozeirae 

M.glabatra 

�6�R�X�U�F�H�����'�·�D�Y�L�V������������ 

The area between the Azeitona Forest and the airport is heavily used for charcoal production. Resource use 

in the Azeitona block of the PNP is generally in line with the allowed activities, but it has the potential to 

degrade the forest if carried out excessively and, thus, should be monitored to assess impacts and act 

accordingly (D'avis, 2021). 

Threatened flora species 

Threatened species may be associated with species of commercial value, over exploration and other found 

species in Missouri Botanical Garden and University of Coimbra, and Global Tree Campaign (GTC) studies 

(Bosco, 2018). According to Bosco (2018) there are some species determined as new, rare or endemic 

potentially threatened tree species of Príncipe and Initial Tree Red List for Príncipe, as it can be observed 

in Table 16 showing all the registered 45 species collected in Príncipe during the GTC study. 

Table 16: The 45 new records for Príncipe or for the country that were collected during the GTC project 
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Source: Bosco, 2018 

Economic flora species 

Flora species of economic value are based on timber exploration, which is the main means of subsistence 

of the population of the northern part of the island of Príncipe, with the production of c harcoal, mostly 

made from Muandim ( Pentaclethra macrophylla). There are also around a dozen of the most important 

industrial species, namely Theobroma cacao (Cocoa tree), Cocus nucifera (Coconut palm), Elaeis guineensis 

(Oil palm), Coffea spp. (Coffee tree), Cinnamomum zeylanicum (Sweet cinnamon), Cinnamomum burmanii  

(Cinnamon), Vanilla spp. (Vanilla), Cananga odorata (Ilang-ilang) and Pipper negrum (Pepper tree) (IUCN, 

1991). 

7.2.3.2 Flora at the project site 

The baseline surveys showed that the Project site is a vibrant and recovering secondary forest that is being 

influenced by human disturbances such as logging, deforestation, hunting and charcoal production. This 

forest is characterized by a dense mix of fast-growing, native and non-native tree species that are re-

establishing the forest structure and supporting a rich array of plant and animal life, including endem ic 

species found only in Príncipe.  

While the canopy at the Project site is open, allowing sunlight to reach the forest floor, the  secondary forest 

still supports a rich array of plant and animal life, including endemic species found only in Príncipe, many 

of them also catalogued during the biodiversity baseline survey at the Project site. Some of these species 

are categorized as Vulnerable (VU) and Near Threatened (NT), and most are of Least Concern (LC) according 

to the IUCN Red List (Table 17).  
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Although most of the plant species recorded during the survey study fall under the LC category, species in 

the area face significant threats due to habitat destruction and exploitation such as charcoal production. 

Table 17: Flora species present at the Project site identified during the biodiversity site survey 

Family Common Name Scientific Name 
IUCN 
Status 

Utilization 

Sapindaceae Peach Tree Chytranthus manniie NT Medicine, Food 
Meliaceae Spanish Cedar Cedrela odorata VU Ornament, Timber 
Moraceae African Teak Tree Chlorophora excelsa NT Timber, Medicine 
Salicaceae Break-Axe Homalium henriquesii NT Medicine, Timber 
Rubiaceae Forest Coffee Bertiera racemosa LC Medicine 
Ochnaceae Greater Green Leafbird Campylospermum vogelii LC Medicine 
Rubiaceae Canthium Sp. Canthium henriquesianum  Medicine 

Burseraceae African Pear Dacryodes edulis LC 
Food, Medicine, 
Ornament 

Asparagaceae African Dragon Tree Dracaena arborea LC 
Ornaments, 
Medicine 

Arecaceae African Palm Oil Elaeis guineensis LC Food, Medicine 
Moraceae Sandpaper Tree Ficus exasperata LC Medicine 

Apocynaceae African Rubber Funtumia africana LC 
Timber/Raw 
Material 

Anacardiaceae Mango Mangifera indica DD Food 
Phyllanthaceae Bushveld Peacock-Berry Margaritaria discoidea LC Timber, Medicine 
Moraceae Jackfruit Artocarpus heterophyllus NE Food, Medicine 
Rubiaceae Whipstick Loquat Oxyanthus speciosus LC Medicine 
Fabaceae African Oil Bean Pentaclethra macrophylla LC Food, Medicine 
Rubiaceae Psydrax Sp Psydrax acutiflorus NE Medicine 
Myristicaceae African Nutmeg Pycnanthus angolensis LC Food, Medicine 
Euphorbiaceae Tetrorchidium Sp. Tetrorchidium didymostemon LC Medicine 
Malvaceae Cocoa Theobroma cacao NE Food, Medicine 
Morace African Breadfruit Treculia africana LC Food 
Anonáceas Guinea Pepper Xylopiaaethiopica LC Food, Medicine 
Rutaceae East African Satinwood Zanthoxylum gilletii LC Food, Medicine 

Urticacea Trumpet Tree Cecropia peltata LC 
Ornament, 
Medicine, Food 

Euphorbiaceae Christmas Bush Alchornea cordifolia LC Medicine 
Rubiaceae Psychotria Sp. Psychotria peduncularis LC Medicine 

Source: Fundação Príncipe 

Keys: V=Vulnerable, NT=Near Threatened, LC = Least Concern, NE=Not Evaluated, DD=Data Deficient, NL=Not Listed, 
e=endemic, s=shrubs, IAS= Invasive Alien Species 

Chytranthus mannii, one of the species recorded (Figure 32), is a peach tree with edible fruits, that also 

faces significant risks due to habitat destruction and over-exploitation. It is considered endemic to São 

Tomé and Príncipe, present in the secondary forests of the North of Príncipe Island (Stévart T. et al., 2021) 

and classified as Near Threatened according to the IUCN Red List. However, the Red Data Book of the Plant 

Species Endemic to São Tomé and Príncipe16 considered it to be Vulnerable. The Near Threatened species 

Chlorophora excelsa (African Teak Tree) is also vulnerable to similar threats.  

 
16 https://www.cepf.net/sites/default/files/book- of-the-plant-species-endemic- to-sao-tome-and-principe.pdf 
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The plant community in the area plays a crucial role in its ecological balance, supporting various forms of 

wildlife and helping to maintain soil health. The presence of such a diverse range of species highlights the 

ecological richness of the forest and the need to mitigate the impact of the Pro ject in this area. 

  
Source: Fundação Príncipe 

Figure 32: Peach Tree (Chytranthus mannii), one 
of the predominant plants in AoI 

Source: Fundação Príncipe 

Figure 33: The Project site seen from the west 

  
Source: Fundação Príncipe 

Figure 34: The Project site seen from the west (2) 
Source: Fundação Príncipe 

Figure 35: A trail at the northern edge of the 
Project site 

7.2.4 Fauna 

Príncipe fauna habitat has undergone various changes along the years fueled by coffee and cocoa 

production. In the mid to late 19th century, the islands were first the subject of scientific i nvestigations and 

detailed samples of fauna and flora. Before an ornithological expedition in 1990 (University of East Anglia 

- in prep.), four species were known to science thanks to half a dozen museum specimens collected 50 or 

100 years ago as the woodcock Bostrychia bocagei, the São Tomé stingray Lanius newtoni, the 

Amaurocichla bocagii and the São Tomé sparrow Neospiza concolor. During this expedition, the first three 

were found again and only the last, Neospiza, has remained unknown for the last century. 
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The illustration below shows the distribution of fauna species and the incidence of endemism. 

 
Source: ENPAB-Agricultura 2002; Ogonovszky 2003, World Bank 2003 

Figure 36: Fauna species distribution in Príncipe 

The islands of São Tomé and Príncipe are also surrounded by large colonies of seabirds and deep, rich seas 

with a variety of cetaceans using their waters, and 5 species of sea turtles, including 4 that regularly lay 

their eggs on the beaches from June to January each year, especially in the south, in particular at Jalé Beach, 

which is the main nesting beach for sea turtles on the island (Tatô, 2019). 

The nesting species are: the loggerhead turtle Eretmochelys imbricata , which mainly uses the beaches in 

the south of National Park of São Tome (PNOST) and the buffer zone for nesting, hunted for its shell 

(handicrafts) the white-handed turtle Chelonia mydas, which nests on most of São Tomé's beaches and is 

hunted for its meat and eggs; the loggerhead turtle Lepidochelys olivacea , which is the most common 

species in STP, hunted for its meat and eggs, and has suffered a steeper decline compared to other species, 

as it is smaller and therefore more easily transported by poachers (Albuquerque, 2008); the ambulance 

turtle Dermochelys coriacea , less frequent on the beaches of beaches of STP, more frequently recorded in 

the south of the island. Finally, the common/headed turtle Caretta caretta can be seen at sea, but there are 

few nesting records in STP. 

The study of (D'avis, 2021) shows some evidence in terms of flora species observed in the area close to the 

Project site designated as HCVA 8: Azeitona and Quatro Caminhos (Table 18). 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 118   

Table 18:  Endemic fauna species, not threatened or otherwise qualifying as High Value Conservation Area (within 
�W�K�H���3�U�R�M�H�F�W�·�V���$�R�,) 

HCVA High Conservation Value Area Fauna  

Azeitona and Quatro Caminhos A. affinis bannermani 
A. hartlaubii 
B. bedrigae 
C. cristatus nais 
C. larvata principalis 
C. malherbii 
C. rufobrunnea rufobrunnea 
D. modestus modestus 
F.polylepis 
H.principensis 
H.drewesi 
H.malimbica dryas 
H.principis 
L.delicatus 
Pipistrellus (N.) sp 
P.dispar 
P.erithacus 
P.princeps 
R.aegyptiacus princeps 
S.dohrni 
T. calvus virescens 
Z. leucophaeus 
Z.thomensis 

�6�R�X�U�F�H�����'�·�D�Y�L�V������������ 

7.2.4.1 Mammals 

�:�K�H�Q���W�K�H���L�V�O�D�Q�G�V���Z�H�U�H���I�L�U�V�W���G�L�V�F�R�Y�H�U�H�G�����W�K�H�\���Z�H�U�H���V�D�L�G���W�R���K�D�Y�H���´�Q�R���D�Q�L�P�D�O�V�µ�����D�O�O���W�K�H���O�D�U�J�H�U���P�D�P�P�D�O�V���K�D�Y�H��

certainly been imported since then, although it is not known when. 

The literature reveals several introduced mammal species, including potential nest predators (black rat 

Rattus rattus and monkey Cercopithecus mona), and potential active predators (feral cats Felis catus, dogs 

Canis familiaris lupus, and African civets - locally lagaias - Civettictis Civetta, Gallus gallus domesticus), cows 

(Bos taurus), pigs (Sus domesticus), goats (Capra aegagrus hircus), sheep (Ovis aries), horses (Equus ferus 

caballus), donkeys (Equus africanus asinus), dogs (Canis familiaris) and cats (Felis catus) and these species, 

namely rats and cats, may cause negative impacts on native fauna, through predation and competition for 

food. 

At the least remote site - Morro de Leste - all five potential threat species were recorded, followed by the 

João Dias Pai and Filho peaks (presence of rats, monkeys and cats), and Pico Príncipe (only rats recorded). 

Other mammals species included the Príncipe Tordo (in all locations), the Muquê (Aplopelia larvata 

principalis) on Morro de Leste & João Dias Pai and Filho peaks, and the endemic Príncipe shrew (Fingui 

Crocidura), recorded only on Pico Príncipe. Also species as Crocidura fingui, Brown Rat - Rattus norvegicus, 

House mouse - Mus musculus, Monkey - Cercopithecus mona, Fanaliche Hypposideros ruber, Bat Eidolon 

helvum, Guembú Rousettus aegyptiacus can also occur in both islands. 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 119   

The only native species of non-flying mammals are two endemic shrews, the chinook (Crocidura thomensis), 

on the island of São Tome, and Crocidura fingui, on Príncipe. The latter species was described recently 

(Ceríaco et al., 2015), being in the past considered an endemic subspecies of Crocidura poensis, a species 

whose distribution on the continent ranges from Guinea to Cameroon. The presence of introduced species, 

which compete with or predate on the native shrews, has led to a reduction in their geographi cal range, so 

they are now limited to higher altitude areas. This situation has led the IUCN to consider the chinook to be 

Endangered (EN). There is still not enough information about the native shrew of Príncipe, given its recent 

description, however, it is considered that its situation should be similar. 

7.2.4.2 Birds 

Species that generally occur in Príncipe are the Príncipe starling (Lamprotornis ornatus) and the splendid 

starling (L. splendidus), which cannot be distinguished without a clear observation of the upper wings, and 

have therefore often been grouped together as Lamprotornis sp. Also, there are tchibi-peito-branco (Sylvia 

dohrni) and the gray parrot (Psittacus erithacus), which occur more or less uniformly throughout the island, 

and the chota-café (Crithagra rufobrunnea), and rola (Columba malherbii) which is more likely to occur 

within native occur within native forest areas in the south of the island (Fundação Príncipe, 2019). 

Table 19: List of bird species recorded in Príncipe and in S. Tomé, with their current conservation status on the 
IUCN Red List 

Local Name Scientific Name IUCN Status 

Cécia Treron calvus (virescens) LC 

Chota café Crithagra rufobrunnea(rufubrunnea)  LC 

Conóbia Corythornis nais  LC 

Columba malherbii Dove NT 

Chota café Crithagra rufobrunnea rufobrunnea LC 

Chó-chó Halcyon malimbica dryas LC 

Estorinho do Príncipe Lamprotornis ornatus  LC 

Scissors-tail Dicrurus modestus modestus LC 

Melro Ploceus princeps  LC 

Munquê Columba larvata principalis LC 

Negrinha Nigrita bicolor brunnescens LC 

Ossobô Chrysococcyx cupreus insularum LC 

Olive ibis Bostrychia olivacea rothschildi LC 

Papagaio Psittacus erithacus EN 

Peito branco Zosterops leucophaeus  NT 

Rabo de tesoura Dicrurus modestus (modestus ) LC 

Red-headed Cedar Quelea erythrops LC 

Rola Columba malherbii EN 

Streptopelia senegalensis Curucucucu, LC 

Tchibi barbeiro Anabathmis hartlaubii  LC 

Tchibi fixa Sylvia dohrni  LC 

Tchibi tete Zosterops fecidulinus EN 

Tordo do Príncipe Turdus xanthorhynchus  CE 
Source: Fundação Príncipe, 2019 and others 
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7.2.4.3 Amphibians 

There are five species of amphibians in São Tomé island: four are endemic- the two rainstorms Hyperolius 

molleri and H. thomensis, the frog Ptychadena newtoni. There are two amphibians that are endemic to 

Príncipe: the Leptopelis palmatus and the Phrynobatrachus feae.  

7.2.4.4 Reptiles 

In the island of Príncipe the following species have been identified: the legless lizard (Feyinia polylepis) and 

the burrowing snake (Typlops elegans). The gecko (Lygodactylus thomensis) is endemic to the islands of São 

Tomé and Príncipe. 

7.2.4.5 Terrestrial molluscs 

The Buzio d'Obô with EN (endangered) status (Archachatina bicarinata) and búzio vermelho (Archachatina 

marginata) are species of giant terrestrial conch that only exist in the forests of the islands of São Tomé 

and Príncipe, among the 50 endemic species of snails and slugs on these islands. This mollusc is of 

significant cultural importance, having a long history of being harvested for use both as food and in 

traditional medicine. A compilation of terrestrial molluscs i n Príncipe is presented in Table 20 below. 

Table 20: List of terrestrial molluscs species known from Príncipe  

Family Scientific Name Endemism 

Cyclophoridae Chondrocyclussp. Príncipe 

Veronicellidae Pseudoveronicellasp.  Príncipe 

Veronicellidae Columna columna Príncipe 

Veronicellidae Columna hainesi  Príncipe 

Veronicellidae Columna leai  Príncipe 

Veronicellidae Lignus alabastro Príncipe 

Veronicellidae Subulina feai Príncipe 

Veronicellidae Subulina moreleti Príncipe 

Veronicellidae Subulina newtoni Príncipe 

Veronicellidae Bocageia lotophaga Príncipe 

Veronicellidae Opeas greeffi  Príncipe 

Veronicellidae Opeas subpauper  Príncipe 

Streptaxidae gulellasp. Príncipe 

Streptaxidae gulella crystallum  Príncipe 

Streptaxidae gulella joubini  Príncipe 

Streptaxidae gulella sorgo  Príncipe 

Streptaxidae Streptostelesp. Príncipe 

Streptaxidae fastigiata Streptostele Príncipe 

Streptaxidae Streptostele Príncipe 

Streptaxidae Folini Streptostele Príncipe 

Urocyclidae Dendrolimax heynemanni  Príncipe 

Urocyclidae Principicochleasp. Príncipe 

Urocyclidae Principitrochoidea aglypta Príncipe 

Urocyclidae Principitrochoideasp.   

Source: Príncipe, F. (2019) and Holyoak 
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7.2.4.6 Fauna species at the project site 

The biodiversity survey identified the presence of avian and mammal fauna at the site using as observation 

spots the locations shown in Figure 37.  

 

Figure 37: Location of the avian and mammals species identified during the biodiversity survey 

Birds 

According to the outcomes of the biodiversity baseline survey, the Project site supports a variety of fauna 

species, most of them avian (Table 21). Among them are the endangered African Grey Parrot (Psittacus 

Erithacus) and the near threatened Sao Tome Bronze napped Pigeon (Columba malherbii) facing pressure 

from habitat loss (for example due to logging) and environmental changes. Additionally, this area is 

�F�K�D�U�D�F�W�H�U�L�]�H�G�� �E�\�� �W�K�H���S�U�H�V�H�Q�F�H���R�I�� �H�Q�G�H�P�L�F�� �E�L�U�G�V���� �V�X�F�K�� �D�V�� �W�K�H���'�R�K�U�Q�·�V�� �:�D�U�E�O�H�U�� ��Horizorhinus dohrnii) and 

the Príncipe Golden Weaver (Ploceus Prínceps) found nowhere else in the world. The area remains home to 

other species that are least concerned according to the IUCN Red List, such as the Chest-breasted 

Negrofinch (Nigrita bicolor). These species are crucial to the ecosystem, often serving as indicators of 

ecological health. The combination of these species reflects the area's ecological wealth despite its 

disturbance status.  
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Table 21: Avian species of the Project site as registered during the biodiversity site survey  

Common Name Scientific Name IUCN 
Status 

Endemism Key characteristics 

Príncipe Speirops Zosterops 
leucophaeus 

LC Endemic  Resident in STP, not a 
migrant, terrestrial habitat  

Sao Tome Bronze-
napped Pigeon 

Columba malherbii NT Endemic  Resident in STP, not a 
migrant, terrestrial habitat 

Grey Parrot Psittacus erithacus EN Not endemic Resident in STP, not a 
migrant, terrestrial and 
inland water habitat 

African Green Pigeon Treron calvus LC Not endemic Resident in STP, not a 
migrant, terrestrial and 
inland water habitat 

Yellow-billed Kite Milvus aegyptius LC Not endemic Resident in STP, migrant, 
does not concentrate in 
migratory bottlenecks, 
terrestrial, inland water 
and marine habitat 

Príncipe Golden 
Weaver 

Ploceus Princeps LC Endemic Resident in STP, not a 
migrant, terrestrial habitat 

Chestnut-breasted 
Negrofinch 

Nigrita bicolor LC Not endemic Breeding in STP, not a 
migrant, terrestrial habitat 

Western Olive Sunbird Cyanomitra olivacea LC Not endemic Breeding in STP, not a 
migrant, terrestrial habitat 

�'�R�K�U�Q�·�V Warbler Horizorhinus dohrni LC Endemic Resident in STP, not a 
migrant, terrestrial habitat 

Bronze Mannikin Lonchura cucullata LC Not endemic Resident in STP, not a 
migrant, terrestrial and 
inland water habitat 

Source: Fundação Príncipe 

 

  
Source: Fundação Príncipe 

Figure 38: Príncipe Speirops (Zosterops 
leucophaeus) one of the predominant 
avian species at the site 

Source: Fundação Príncipe 

Figure 39: Príncipe Golden Weaver (Ploceus 
Princeps) captured during a ringing 
survey 
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Mammals 

In addition to the avian species, a troop of the Near-Threatened (NT) Mona monkeys (Cercopithecus mona) 

was encountered and observed at the southern part of the survey investigation area. According to the IUCN 

Red List, this species has been impacted by large-scale habitat loss and hunting for bushmeat. However, it 

can adapt well to secondary habitat and human-modified forests and remains common in parts of its range . 

As long as hunting pressure is not intense, this monkey can persist in degraded habitats. However, even 

this species, which has a high tolerance to human disturbance, has been extirpated in some localities 

throughout its range countries.   

7.2.4.7 Ecosystem services and anthropogenic activities at the project site 

The site and the AoI provide a range of vital provisioning ecosystem services that directly support local 

livelihoods and food security. They serve as a source of diverse edible products, including yams, peaches, 

jackfruit and other native fruits and root crops, which contribute significantly to household nutrition and 

traditional diets. In addition to plant-based foods, the forest also supplies bushmeat such as monkeys, 

which are occasionally hunted (Figure 40) by local communities as a source of protein. 

Charcoal production is a significant human activity in the study area and poses a major threat to the local 

ecosystem, contributing to progressive deforestation. The process of producing charcoal often involves 

clearing areas of forest for the harvesting of wood (Figure 45), which is then converted into charcoal for 

sale or personal use (Figure 43). This practice accelerates the depletion of native tree species, reduces 

biodiversity, and disrupts the natural habitat of various plants.  

In addition to charcoal production, there are also recent signs of cow grazing within and around the site. 

Evidence of grazing activity was confirmed by the presence of cow droppings at the northern and western 

edge of the investigation area, indicating that livestock are actively being grazed here (Figure 42). 

  
Source: Fundação Príncipe 

Figure 40: A spent cartridge indicating hunting 
activities 

Source: Fundação Príncipe 

Figure 41: Logging activity 
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Source: Fundação Príncipe 

Figure 42: Cow dung 
Source: Fundação Príncipe 

Figure 43: Charcoal production 

  
Source: Fundação Príncipe 

Figure 44: Infrastructure development 
Source: Fundação Príncipe 

Figure 45: Firewood collection 

7.3 Socio-Economic Conditions 

7.3.1 Demography and population 

The Democratic Republic of São Tomé and Príncipe is a country located in the Gulf of Guinea, with an area 

of 1,001 km2, with the island of São Tomé covering 859 km2 and the island of Príncipe 142 km2. The country 

has an estimated 209,607 inhabitants, with an average population density estimated of 209 inhabitants/km 2 

(INE, 2024). More than half the population (or 59.5%) is under 25 and the average annual population growth 

rate is 1.3% between 1981 and 2024, despite a decreasing fertility rate (INE 2024). According to the 2017 

National Household Budget Survey, around 66% of the population lived below the poverty line and almost 

half (or 47%) of the population lived in extreme poverty. In turn of 2021, circa 67.2% of the population was 

living in urban areas and 32.8% in rural areas (INE 2024), while a significant part of the rural population was 

living in the surrounding of São Tome National Park (PNOST) and along the coast. 

The political-administrative division law of 21 November 1980 divides the National Territory into s even 

Districts (Água - Grande, Mé-Zóchi, Cantagalo, Caué, Lobata, Lembá and The Autonomous Region of 

Príncipe (ARP)) which are administrative subdivisions with a local administration, and the subdistricts are 

smaller units, containing a town or village and the corresponding rural area when it exists (RGPH, 2012; 

RGPH, 2024). 

According to  the latest Census of the country, 209,607 inhabitants had residence in the national territory 

in 2024 (Table 22). Of the population of the island of São Tomé, 97.8% are men and 98.6% are women, 

while on the island of Príncipe, 48.8% are men and 51.2% are women. 
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Table 22:  Distribution of population by district according to residence status and gender 

 

Source: INE-STP, 2024 

The population density is 209 inhabitants per km² across the entire territory. Table 23 illustrates the 

distribution of resident population by district according to density. The population is unevenly distributed 

across the country. The district of Água-Grande, the country's capital, occupies the smallest area of the 

territory however has the highest population density, while the district of Caué, which occupies th e largest 

area, has only 28 inhabitants per km². 

Table 23: Distribution of population, areas, and densities by district in 2024 

 

Source: INE-STP 2024 

The low population density of the ARP (69 inhab/km 2 in 2024, compared to a national density of 209 

inhab/km 2) is justified by the fact that the southern part of the island is unpopulated or practically 

unpopulated, and occupied by forest and natural park areas. 

In terms of distribution by nationality, the ARP presents 96,4% of the resident population with Santomean 

nationality only, 1,1% with Santomean and other nationality, and 2,5% with foreign nationality (with a 

distribution, in decreasing order, of Portugal, other African countries, American countries, other European 

countries and unknown nationality). As per Census 2024 (RGPH, 2024), , the resident population in the 

country was mainly of São Toméan nationality (96.24%). The few foreigners residing in the country were 
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Portuguese (3.06%), Angolan (0.24%), Gabonese (0.13%), Cape Verdean (0.08%), Nigerian (0.04%), and 

Brazilian (0.03%). Other nationalities reside in the country, but in very small numbers. In five of the seven 

districts that make up the country, more than 99% of the resident population is of São Toméan nationality. 

The foreign population resides mainly in the districts of Água Grande and Lobata. 

The population of the ARP corresponds to about 4.6% of the total population of the country and a populat ion 

distribution with significant disparity between its only urban area (35.8% in the city of Santo António) and 

rural areas (64.2% in the remaining territory of the island, populated mainly in the northe rn area, as mentioned 

above). In the ARP there were 2,956 common households with 9,815 people, with an average of 3.3 people 

per common household, which means that common households in the ARP are slightly below the national 

average, as presented in Table 24. 

Table 24: Distribution by district of the number of resident populations, common households, and average 
household size 

 

Source: INE-STP, 2024 

The population of Príncipe is concentrated mainly in the northern part of the island. The southern half of 

the island is practically uninhabited, and there are no visible activities there, apart from temporary and 

occasional fishing. The urban area on the island of Príncipe is limited to Santo António. In fact, all social 

and economic life takes place from its geographical centre to the northern limit. The populations living 

outside the city of Santo António are spread across several communities (former plantations), with different 

profiles, both in terms of size and the type of economic activity carried out (agriculture, livest ock farming 

or fishing, supplemented by the provision of services in public bodies) (Essentia, 2012).  
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Source: PNOT, 2018 

Figure 46: Built-up areas in Autonomous Region of Príncipe 

7.3.2 Governance 

The politics of São Tomé and Príncipe takes place in a framework of a unitary semi-presidential 

representative democratic republic, whereby the President of São Tomé and Príncipe is head of state and 

the Prime Minister of São Tomé and Príncipe is head of the government and of a multi-party system. 

As an autonomous region, the governance of Príncipe is divided between the Executive Branch �² 

Government of the Autonomous Region of Príncipe �² and the Legislative Branch �² Regional Legislative 

Assembly. The Executive Branch is led by a President appointed by the political party that won the regional 

�O�H�J�L�V�O�D�W�L�Y�H�� �H�O�H�F�W�L�R�Q�V�� �D�Q�G�� �F�R�Q�I�L�U�P�H�G�� �E�\�� �W�K�H�� �F�R�X�Q�W�U�\�·�V�� �3�U�L�P�H�� �0�L�Q�L�V�W�H�U���� �Z�K�L�O�H�� �W�K�H�� �/�H�J�L�V�O�D�W�L�Y�H�� �$�V�V�H�P�E�O�\�� �K�D�V��

seven active members. 

7.3.3 Livelihoods 

São Tomé and Príncipe is classified as a Small Island Developing State with 67% of its population living 

below the national poverty line of 30 São �7�R�P�H�D�Q���'�R�E�U�D�V�����6�7�'�����S�H�U���G�D�\�����F�D�����½������������STP depends heavily on 

foreign aid (World Bank, 2017).  

PV and BESS Area 

(approx. location) 
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The rapidly growing population (UNFPA, 2017) with increasing needs poses challenges for the country, 

which affects its natural heritage by contributing to habitat loss due to land conversion for agriculture , 

overexploitation, and the spread of invasive species (J. ; (Dallimer M, 2009 (Guedes P, 2021). 

In 2017, when Gross Domestic Product (GDP) was US$378 million (INE 2020), the services sector contributed 

71.1% of GDP (including tourism), followed by 15.8% from industry (light construction, textiles, soap, beer, 

fish processing) and 11.2% from agriculture (INE 2020). Around 41-63% of STP's active population works 

in plantation agriculture, both through formal and non-formal employment. However, depending on the 

source of information, there is a considerable discrepancy in estimates regarding dependence on 

agriculture as an occupation (World Bank, 2017). 

The region's economy is based on the primary sector, with a strong domestic and subsistence component. 

Agricultural, livestock production, fishing activities and hunting (30,9%) are carried out with a high level of 

informality and are an important source of income and food for many families on the island, basically  with 

a domestic and subsistence bias. Around 17.3% for services, 11.8% for family activities and 10.7% for 

construction (Essentia, 2012). The secondary sector is dominated by the agro-food processing industry, 

which operates on a small scale and in rudimentary conditions, with the production of palm oil, cassava 

�I�O�R�X�U���D�Q�G���´�D�J�X�D�U�G�H�Q�W�H�µ�����O�R�F�D�O���D�O�F�R�K�R�O�L�F���E�H�Y�H�U�D�J�H�����I�L�V�K���S�U�R�F�H�V�V�L�Q�J�����)�L�Q�D�O�O�\�����W�K�H���W�H�U�W�L�D�U�\���V�H�F�W�R�U���K�D�V���J�D�L�Q�H�G���L�Q��

importance in recent years due to the growth of the tourism sector, supported by the island's ric h heritage 

and natural resources, which make it a desirable location and can help make the region a renowned 

destination for nature tourism and ecotourism. 

The Príncipe Island is an outermost region that lacks robust and regular maritime transport infrastructure, 

which limits the arrival of fuel, food and other goods in the region, causing shortages and restrictions on 

access to products and forcing energy rationing, limiting the circulation of vehicles and affecting the lives 

of communities. 

7.3.4 Employment and income 

According to INE (2024), the fact that a metric starting at age 10 is used to describe some employment 

indicators in itself points to a scenario where child labour is still a very present reality. Working-age 

population is defined as the population above the legal working age, but for statistical purposes includes  

all persons above a certain minimum age for which a survey on economic activity is carried out. To favour 

international comparability, the working-age population is often defined as all persons aged 15 years and 

over, but this may vary from country to country based on national laws and practices. 

The working-age population is normally defined as those aged between 15 and 64, in accordance with 

international standards. The Democratic Republic of São Tomé and Príncipe has adjusted this age range to 

between 15 and 62. In addition, entry into the workforce can begin well before the age of 15, despite 

international regulations prohibiting the employment of children between the ages of 6 and 9 and 

regulating the apprenticeship of children between the ages of 10 and 14. Table 25 shows the distribution 

of children likely to be engaged in this activity by district, according to age group and working-age 

population. 
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Table 25: Distribution (%) by district of the working-age population according to age group 

 

Source: INE-STP, 2024 

With regard to employment and activity indicators, the unemployment rate in the country stands at 13.6%, 

as shown in Table 26. These data also show that unemployment affects women (19.7%) more than men 

(9.3%). 

Table 26: Breakdown of the population aged 15 and over by gender and economic status, gross activity rate by 
gender and masculinity ratio in STP 

 

Source: INE-STP, 2012 

Although the unemployment figures in the ARP are lower than those for the country (Table 27), this indicator 

presents itself, in both geographical contexts, as a problem that affects the poor population twice as much 

as the non-poor population (IMF, 2012). 

Table 27: Unemployment rate of population aged 15 and over in Príncipe by age group and by district (%) 

 

Source: INE-STP, 2012 
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Regarding economic income, existing analysis indicates that the data does not reflect the reality of the 

country. It was found, however, that the information on household disposable income expenditure in the 

ARP is 1.5% on health and 1.8% on education (IMF, 2012). In the case of education, this indicator lags far 

behind all other districts in the country. In the case of health, the indicator is negatively surpassed only by 

the districts of Caué and Lembá (in São Tome), which have even lower values (respectively 1% and 1.3%). 

7.3.5 Economy 

São Tomé and Príncipe is a small country with two islands and a medium-low income. Despite its size and 

remote location, it has significant untapped natural wealth, including virgin rainforests with a rich and 

unique biodiversity, which is favorable to nature-based tourism. The country faces structural challenges 

typical of small and remote countries. Its small size and low population limit the development of large-

scale economic activities, resulting in a small and poorly diversified production base. 

The São Toméan economy, like that of other Small Island Developing States (SIDS), is strongly threatened 

by the country's insular situation, its fragility, limited resources and weak absorption capacity. This results 

in extreme vulnerability to exogenous shocks and a strong dependence on Official Development Assistance 

(ODA), which finances more than 90% of investment expenditure (on average 93.6% in the period 2012-

2015). 

Its remoteness and insularity increase trade costs and make it more vulnerable to climate and terms of 

trade shocks. Despite a GDP per capita of around 2,949 dollars, the country faces significant socio-

economic vulnerability due to high poverty, income inequality (Gini index of 40.7) and a lack of employment 

opportunities, which in turn has contributed to rising levels of emigration. Up to 45% of the population 

lived on less than 3.65 dollars a day, the international poverty line for lower-middle  income countries like 

STP. This includes the15.7% of the population living on less than 2.15 dollars a day (UNFPA, 2017). 

On Príncipe Island, the secondary sector does not have a significant impact on the economy, while the 

tertiary sector includes activities linked to services, commerce, transport and tourism. In this context, 

tourism plays a leading role in the growth and development of the region, but commercial activity should 

also be highlighted, due to its importance not only economically but also socially (markets and kiosks). 

Currently, all its formal economic activity is quite limited, with informal activity being much s tronger. The 

Regional Government of Príncipe is the main employer in the region, but more recently private developers 

have been assuming significant importance as employers (Essentia, 2012). 

7.3.6 Gender inequality 

Sao Tome and Principe has a Gender Inequality Index of 0.492 in 2023, ranking it 130 of 193 countries17. 

Most gender-related challenges arise from disparities between men and women in terms of access to jobs, 

income and political participation. Women still have lower rates of labour force participation �² 25,7 percent 

in 2023. �:�R�P�H�Q�·�V�� �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q�� �L�Q�� �S�R�O�L�W�L�F�V�� �D�Q�G�� �G�H�F�L�V�L�R�Q-making positions remains low, with women 

 
17 https://hdr.undp.org/data-center/thematic-composite-indices/gender-inequalit y-index#/indicies/GII  ; GII is a composite metric of 
gender inequality using three dimensions: reproductive health, empowerment and t he labour market. A low GII value indicates low 
inequality between women and men, and vice-versa. 
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holding only 14.6% of seats in parliament in 202418. Gender inequality is deeply rooted in social and 

�F�X�O�W�X�U�D�O���Q�R�U�P�V���W�K�D�W���U�H�G�X�F�H���Z�R�P�H�Q�·�V���D�E�L�O�L�W�\���W�R���X�Q�G�H�U�W�D�N�H���S�D�L�G���Z�R�U�N19.  

On the other hand, the reforms enacted by São Tomé and Príncipe resulted in an impressive increase in 

�W�K�H���F�R�X�Q�W�U�\�·�V���D�Y�H�U�D�J�H���V�F�R�U�H���R�Q���W�K�H Women, Business and the Law (WBL) index, from 18.8 in 1970, to 83.1 

in 2021. These reforms prohibited gender-based discrimination in employment, introduced protection 

�D�J�D�L�Q�V�W���G�R�P�H�V�W�L�F���Y�L�R�O�H�Q�F�H���D�Q�G���V�H�[�X�D�O���K�D�U�D�V�V�P�H�Q�W���L�Q���H�P�S�O�R�\�P�H�Q�W�����O�L�I�W�H�G���U�H�V�W�U�L�F�W�L�R�Q�V���W�R���Z�R�P�H�Q�·�V���Z�R�U�N�����D�Q�G��

offered additional protection to working mothers (World Bank, 2022). 

Th�H�� �F�R�X�Q�W�U�\�·�V�� �S�U�R�J�U�H�V�V�� �R�Y�H�U�� �W�K�H�� �S�D�V�W�� �I�H�Z�� �G�H�F�D�G�H�V�� �L�V�� �U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�� �R�I�� �L�W�V�� �F�R�P�P�L�W�P�H�Q�W�� �W�R�� �P�D�N�L�Q�J�� �O�H�J�D�O��

gender equality a reality for Santomean women. However, safety both at home and at work stands out as 

one of the most pressing challenges faced by Santomean women to date. The number of domestic 

violence cases reported to the National Police continues to rise. More than one-fourth (28%) of Santomean  

women aged 15-49 have experienced intimate-partner physical and/or sexual violence at least once, 

according to the UN Women in 2023. This trend is alarming, though in part may reflect that more women 

have stepped forward and reported such cases as legal protections have become available (World Bank, 

2022). Gender based violence (GBV) persists despite these efforts, enabled by factors such as cultural 

norms, difficult economic conditions, limited awareness of available resources, and ineffective 

enforcement of existing laws20. 

7.3.7 Education 

Approximately 85% of the population of the ARP can read and write, with approximately 90% having 

attended (or attending) an educational establishment. In line with the greater representativeness of the 

population in rural areas on the island, it is noted that this group represents the larges t portion of the 

population with schooling or in schooling, and there is no evidence of greater fragility of the rural areas  

when compared with the urban area. 

In terms of educational attainment, 49% of the adult population aged 20 years or more in th e ARP has the 

basic school; 41% the secondary school and only 1% has higher education. 7% of the adult population has 

not any level of education (INE-STP, 2012). 

Regarding languages, the predominant language in the ARP is Portuguese, spoken mostly by the entire 

population - 97.3%. With significantly lower or even residual values there are other local languages such 

as fôrro (12.3%), lunguié (7.4%) and angolar (2.5%). Still significantly, 30.9% of the region's residents speak 

Cape Verdean Creole, 4% speak French, 3% English and around 1% speak other languages (including sign 

language) (RGPH, 2012). 

7.3.8 Infrastructure  

Education 

With regard to educational establishments, the existing infrastructure in the ARP appears to respond to all 

levels (pre-school, basic school and secondary school) with attendance levels varying between 85% and 

 
18 https://data.unwomen.org/country/sao-tome-and-principe 
19 https://executiveboard.wfp.org/document_download/WFP-0000151719 
20 https://www.afrobarometer.org/publication/ad689-sao-tomeans-see-gender- based-violence-as-a-top-priority-and-a-criminal-
matter/ 
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90% of the applicable age groups. The average number of years of schooling in the country was, in 2019, 

6,4 (IHME, 2021). 

The existing school establishments in the ARP, by level of education are (MECCC, 2021):  

�ƒ Pre-school: 15 public establishments for a population of 744 children; 

�ƒ Basic: 9 public schools for a population of 1775 children and young people;  

�ƒ Secondary: 3 schools for a population of 1120 students; 

�ƒ Pre-university: currently no offer (data from the RGPH of 2001 (INE, 2015) indicate the existence of 1 

establishment. However, there is a discontinuity in subsequent analyses (INE, 2015 and MECCC, 2021); 

�ƒ Higher education: currently no offer (similarly to the pre-university level, also at the hig her education 

level records were found in data prior to 2012, whose existence has been discontinued). The school 

achievement rate in the region is 80,3% (MECCC, 2021), thus presenting potential for optimization. 

Health Infrastructure 

São Tome and Príncipe has a total of 7 health centres, 2 hospitals and 30 health posts. The Autonomous 

Region of Príncipe has 1 hospital unit, the Hospital Dr. Manuel Quaresma Dias da Graça, and 5 health posts, 

with a total of 29 beds (Government of São Tome and Príncipe, 2020). 

Electrical system 

The public system for the production, transport and distribution of electrical energy is managed and 

commercialized by the Water and Energy Company (EMAE). 

Data from the National Statistics Institute (INE) indicate that in 2012, at a national level, just over half of 

households (57.9%) had electrical energy. The Autonomous Region of Príncipe recorded a rate higher than 

the national average, at 65.1%. Recent studies estimate that the electrification rate is around 72% at a 

national level and 96% in the ARP (PNOT, 2020). 

The regional electrical system is composed of a thermoelectric power plant in Santo António (Figure 47 

and Figure 48) and associated medium (6 kV) and low voltage distribution networks. According to EMAE, 

this network has an extension of 25 km, supported by more than 305 posts. Despite efforts to increase the 

production and coverage of the public network, several weaknesses have been identified in the system, 

from production to transport/distribution (PNOT, 2020). 

In terms of electrical infrastructures (the medium voltage lines), in the absence of specific protection strips, 

the Master Plan of the ARP defines a service strip with a width of 5 m, divided in half by the axis of the line, 

in which the necessary tree felling and pruning must be carried out to make infrastructure conservation 

possible. 
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Source: Fichtner 

Figure 47: Thermoelectric power plant view, in 
Santo António  

Source: Fichtner 

Figure 48: Interior of the thermoelectric power 
plant 

Water supply 

The operation and management of the main drinking water supply system in Príncipe, provided by EMAE, 

is limited to serving the population of Santo Antônio. The water supply system originates from a surface 

water intake located on the Papagaio River. The collected water is transported by gravity to the Water 

Treatment Plant located approximately 2 km downstream from the intake. The treatment process follows 

�W�K�H���X�V�X�D�O���V�W�H�S�V���R�I���D���F�R�Q�Y�H�Q�W�L�R�Q�D�O���V�\�V�W�H�P�����U�D�Z���Z�D�W�H�U���.���F�R�D�J�X�O�D�W�L�R�Q���.���I�O�R�F�F�X�O�D�W�L�R�Q���.���G�H�F�D�Q�W�D�W�L�R�Q���.���I�L�O�W�Uation 

�.���G�L�V�L�Q�I�H�F�W�L�R�Q���.���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���F�O�H�D�Q���Z�D�W�H�U�������7�K�H���L�Q�W�D�N�H�V���R�Q���W�K�H���U�H�V�W���R�I���W�K�H���L�V�O�D�Q�G���D�U�H���F�D�U�U�L�H�G���R�X�W���L�Q���D�U�H�D�V��

with small springs, often used for various washing purposes (PNOT, 2018). 

7.3.9 Religion 

The confessions of the population of ARP represented on the island are:  

 

Figure 49: Religion of the Autonomous Region of Príncipe (INE-STP, 2024) 

In addition to the professed confessions, 3.9% of the population of the ARP declares not having any 

religion, leaving 25.8% who declared not knowing or not answering the question (INE-STP, 2024). 
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7.3.10 Roads and transport 

On the island of Príncipe, the main roads of the passable network are located mainly in the north of the 

island, and in the vicinity of the city of Santo António; this is also where the two main major transport 

infrastructures are located �² the port and the airport.  

The secondary roads ES201 (4.2 km), ES202 (3.1 km), ES204 (4.7 km) constitute the fundamental network 

and the basis of road travel at island level, ensuring, respectively, the connection between the city of Santo 

Antônio and the airport, Porto Real and Santo Cristo. 

Road transport services for passengers and merchandise are limited to the presence of a few taxis and vans 

that ensure connections (generally irregular) between the city of Santo António, the airport, Sundy, Picão 

and Porto Real (PNOT, 2018). 

 

Source: PNOT, 2018 

Figure 50: Accessibility and connectivity in the Príncipe Island 

PV and BESS Area 

(approx. location) 
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Sea Transport 

The conditions under which maritime connections between the islands of the archipelago of São Tomé and 

Príncipe are carried out are not completely satisfactory, and the transport of people and goods in an 

irregular manner. The current Port of Santo António on the island of Príncipe is a infrastructure that is 

inadequate to the needs of the region and constitutes a factor that blocks the installation o f a regular, safe, 

efficient and comfortable maritime transport service. 

The country's port system is centered on the port of Ana Chaves, in São Tomé, which also has the small 

pier on the Fernão Dias bridge and the fuel receiving terminal in Neves. The island Príncipe has a small jetty 

in the bay of Santo Antônio (port of Santo Antônio do Príncipe), which ensures the entry of goods, whose 

connection is essentially made with Porto by Ana Chaves, through small coastal vessels. 

International sea connections are made only through São Tomé. In terms of national connections, there 

are no regular ones between the two islands, and these services are provided by small mixed passenger 

boats (capacity up to 20 people) and goods. 

The Port of Santo Antônio no longer has the capacity to meet current consumption needs in the in terior 

of the island, not being able to accommodate ships with a draft greater than 1.7m, which excludes most 

ships, and only has a forklift and a small crane. The space for the port operations is extremely limited, 

requiring rehabilitation interventions and urgent modernization in order to solve the existing difficulties in 

supplying the island (fuels, consumer goods, etc.) or in the flow of their agricultural production, with 

emphasis on cocoa. 

Air Transport 

Príncipe Airport is the only one located on the island and is located approximately 4 km northwest of the 

capital Santo Antônio. It is equipped with a single runway, designation 18-36, with a length and paved 

width of 1,310 m and 30 m, respectively. The airport currently carries out small-scale operations, both for 

passengers, cargo and mail, between the islands of São Tomé and of Príncipe. It is still used as a medical 

evacuation infrastructure, due to the inadequacies of the island's hospital. 

There are currently two regular airlines that provide internal connections between the island of São Tomé 

and the island of Príncipe. 

7.3.11 Land ownership 

According to information received from authorities, the Government has the land ownership of the Project 

site (check Annex C - Confirmation of land ownership from the Regional Government). 

The Regional Directorate of Agriculture, Fisheries and Rural Development provided a technical opinion for 

the construction of a photovoltaic power plant in the Airport/Azeitona region (Annex A to this report). It is  

stated that in order to use the area for the proposed Project, guidance from the Regional Government is 

required to issue a provisional title granting the area for the desired purpose. In addition, there is no  

requirement that there be land beneficiaries in that location that would jeopardize the e xecution of the 

project. 
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7.3.12 Urban planning 

According to the proposal of the National Urban Planning (PNOT, 2020), the Project site is located within 

the Planning Unit (UP) named � Śurrounding area of Príncipe Airport (UP5)�µ. The PNOT chose to define a 

UP that covers the area surrounding the airport in order to ensure that there is a reserve area not only for 

the urgent modernization of the airport infrastructure �² possible extension of the runway, expansion of the 

terminal and installation of equipment, infrastructure and associated services (aircraft refueling; air cargo 

storage; etc.) �² but also to allow the installation of economic activities and renewable energy production 

units, namely photovoltaic parks. 

The programming and planning of this area presupposes the safeguarding and protection of the 

communities installed in its immediate surroundings and the structuring of the contact zones. Whe n the 

procedure for preparing the structuring plan is triggered, the delimitation of this unit may be  subject to 

readjustment.  

 

Source: PNOT, 2020 

Figure 51: Location of Planning Unit UP5 - Surrounding area of Príncipe Airport 

7.3.13 Solid waste management 

Waste management In São Tomé and Príncipe is practically non-existent, resulting in the proliferation of 

waste disposal areas (dumps) scattered throughout the territory, resulting in its consequent degradation 

and soil and water pollution (PNOT, 2020). There is no large-scale final treatment of municipal solid waste 

in São Tomé and Príncipe. There is only treatment of a small fraction, corresponding to less than 1% of 

what is produced (PNGIRSU, 2018). 

According to PNOT (2018), the Regional Government is responsible for the collection and transportation 

of waste, as well as its disposal; waste management is assigned to the Regional Secretariat for 

PV and BESS Area 

(approx. location) 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 137   

Infrastructure, Environment, Spatial Planning and Natural Resources, through the Municipal Services, and 

the Regional Government is competent to decide, within its territory, the place or places for  the final 

disposal of waste.  

Statistical data on waste disposal from private households available on the National 2012 Census shows 

that in the Autonomous Region of Principe 64% of waste is disposed of in vacant land, while the option of 

burying or burning is used in only 7.2% and 3.4% respectively. The collection by the regional services is 

20.1% (INE-STP, 2012 Census). 

In the city of Santo António waste is collected in containers (about 115 containers of different capacities), 

and two tractors with trailers are used for the transport and final disposal of the same, in an official dump 

(in Portuguese, Lixeira de Pincatê) on the outskirts of the city ( ���ƒ�����·���������µ�1�������ƒ�����·���������µ�(��, approximately 2 km 

to the southwest of the PV and BESS site. The dumpsite began operating in November 2010 and is of 

open/uncontrolled access and does not have a nominated management entity .  

The dump does not present adequate operating conditions for its objectives, as it is an excavation in the 

ground, with poor drainage. The waste is not covered or compacted in any way, resulting in very poor 

depositing conditions (Figure 52).  

The frequency of collection is not certain, depending on the number of times that the tractor can re ach the 

dumpsite each day, and it is not possible to collect all containers on a daily basis. There is no selective 

collection of any kind.  The collection system is not very efficient, which is explained by the lack of 

equipment as well as the long distance between the city and the dump site. The conditions of the access 

road to the dump, which is very degraded, also contribute to increase the time needed to transport the 

waste to the destination, consequently contributing to the rapid degradation of the vehicles.  

 

Source: PNGIRSU, 2018 

Figure 52: Dumpsite in Pincatê, Príncipe Island  
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In the remaining communities there is no system of collection and disposal, and the waste is deposited in 

places arbitrarily selected by the populations and often near water courses, contributing to its degra dation 

and constituting a serious public health problem.  

The lack of collection in many communities is associated with access difficulties such as the lack of human 

and material resources. None of the districts have an approved District Waste Management Plan that 

provides for the extension of the collection service with defined targets, nor national institutions with clear 

recommendations (PNGIRSU, 2018). 

Special and hazardous waste 

According to the National Plan for the Integrated Management of Solid Urban Waste (PNGIRSU, 2018), the 

special and hazardous waste produced on the island of Príncipe should be stored in Santo António and sent 

to São Tomé, given the Autonomous Region's current inability to deal with this type of m aterials and 

substances. The PNGIRSU suggests the creation of management entities for the different typologies of 

special and hazardous waste that shall distribute appropriate containers and collect these fractions 

throughout the country close to where they are produced . On the other hand, the management, storage, 

treatment and export of this type of waste should be centralized, with a focus on scale solutions to reduce 

costs. 

A solution for management of special and hazardous waste in the country has not been defined nor 

implemented yet.  

Local waste recovery initiatives  

According to the PNGIRSU (2018), in recent years the country has recorded a very positive evolution in the 

waste sector. The establishment of the Waste Recovery Cooperative (WRC; in Portuguese, Cooperativa de 

Valorização dos Resíduos, CVR) (Figure 53) and the Príncipe Composting Station (in Portuguese, Estação de 

Compostagem), operational since 2016 (Figure 54 and Figure 55) has shown that it is possible to valorize 

waste.  

The Waste Recovery Cooperative (WRC; CVR) is located in the village of Porto Real in Príncipe, ca. 4 km to 

the south of the PV and BESS site. It receives glass, which is shredded and later used to make jewelry; and 

green waste, which is composted in the Príncipe Composting Station. The WRC project began in 2016 with 

a group of 10 women from the community of Porto Real who were motivated to create  a business that was 

both profitable and nature-friendly. To do so, they consulted the Príncipe Foundation with the  idea of 

producing jewelry from recycled glass bottles and organic waste compost. These women, who traditionally 

depended on harvesting natural resources such as whelks and gravel, found in the Foundation's support 

an opportunity to develop income alternatives that would contribute to environmental conservatio n and 

family livelihoods by improving the quality of life of local women and, consequently, children. They also 

had the support of the Príncipe's Regional Government, which provided them with premises where they 

could work. The WRC/CVR not only creates jobs, but also provides social support to local schools and trains 

members of the community (Ministério da Saúde de STP, via their official Facebook page on 04 May 2024).   

The Composting Station produces around 35 tons of compost annually (2016 data) and is managed by the 

Waste Recovery Cooperative as well.  
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Source: PNGIRSU, 2018 

Figure 53: Glass waste outside of the Príncipe Waste Recovery Cooperative (CVR) 

 

  

Source: PNGIRSU, 2018 

Figure 54: Príncipe Composting Station 
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Source: Ministério da Saúde de STP, via their official Facebook page on 04 May 2024 

Figure 55: Príncipe Composting Station being toured by a CVR member 

7.3.14 Wastewater management 

The sanitation situation on the island of Príncipe is of general lack of wastewater drainage systems and 

absence of collective treatment systems. According to the data of the National Census IV RGPH (INE-STP, 

2012), in a universe of 1,802 housing units, about 54% do not have any type of sanitation facility.  

There are three domestic wastewater sanitation systems in use in the Autonomous Region of Principe: 

sewerage network, septic tanks and latrines (simple or improved).  

Sewage network 

The public sanitation network, old and degraded, is only found in the consolidated area of the city  of Santo 

António and is of the unitary type �² single drainage system for rainwater and wastewater, without any type 

of treatment. This sewerage system operates gravitationally, discharging without any type of treatment, at 

different points of the bay and into the Papagaio River, which is a relevant source of pollution (PNOT, 2018). 

A wastewater treatment plant does not exist in the Island.   

The PNOT (2018) states that, according to INE-STP data, only 4% of households with a toilet were 

connected to the public sewage network.  

Septic tanks 

The lack of a public sewage network is partly compensated by the significant percentage of lodgings with 

a septic tank (58.8%) and a rudimentary tank (27.8%). The other forms such as, open pit, ditch, stream, with 

very negative effects for the population and the environment, represent 9.5%.  
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Latrines 

As regards the reality in rural communities, according to the 2013 �3�U�R�M�H�F�W���6�W�X�G�\�� �I�R�U�� �´�3�U�H�S�D�U�D�W�L�R�Q�� �R�I�� �W�K�H��

National Rural Drinking Water Supply and Sanitation Program by 2030�µ21, 519 latrines were identified in 

the 19 communities surveyed, which represents 27 latrines per community or one latrine per nine 

inhabitants. This situation means that even where there are latrines, people defecate in the open.  

In some communities there are no latrines, resulting in the use of the surrounding environment as sanitary 

areas, sometimes close to points where water resources are used, thus contaminating water lines or places 

where small ponds are formed. Also contributing to this situation is the existence of do mestic animals that 

run loose and use the water areas as a preferential zone. In summary, although the number of latrines has 

seen a substantial increase over the last few years, in general it is still low and, in most cases, they are dry 

latrines.  

7.3.15 Socio-economic conditions in the �S�U�R�M�H�F�W�·�V AoI 

This section provides an outline of the socio-economic conditions in the Project�·�V Area of Influence based 

in the field research and socio-economic survey carried by the Consultant in March 2025. Interviews were 

made with community members living in Azeitona, Gaspar and nearby the airport.  

According to PNOT (2018), each of the Azeitona and Gaspar communities has between 150 and 450 

inhabitants. The community of Azeitona, according to the National Statistics Institute (INE), is growing in 

population. Preliminary results of the Census that is currently underway (2025) show that the estimated 

population in the Azeitona village is about 150 inhabitants, which contradicts the growth forecast by INE.  

In terms of labor, the employment scenario within the community is diverse. Approximately 40% of men 

engage in multiple occupations, including charcoal burning, farming, and painting. Among women, 33% 

primarily work in agriculture or domestic activities. Additionally, 15% of workers from the househo lds 

surveyed reported being either unemployed or self-employed. 

The predominant economic activities in the AoI are agriculture and informal labor, with coal activities not 

being a primary source of livelihood. Households do not rely solely on charcoal production for subsist ence. 

Instead, community members have various informal occupations, are employed in public institutions, or 

receive old-age pension support. 

Regarding living conditions and sanitation, the community faces significant challenges in accessing basic 

services. Approximately 55% of residents depend on untreated river water, which is not potable. In terms 

of sanitation, 90% of individuals dispose of waste informally, often through uncontrolled open dumping. 

There is a critical lack of essential infrastructure, including piped water, safe drinking water treatment, and 

septic tank systems. However, regarding household assets, 87.9% of households own a television, while 

approximately 90% have a refrigerator and a bed with a mattress; none owns a car. 

 
21 Sao Tome and Principe - The Preparation of the National Rural Drinking Water Supply and Sanitation Programme by 2030 - 
Project Study. Retrieved from: https://www.afdb.org/en/documents/document/sao-tome-and-principe-the-prep aration-of-the-
national-rural-drinking-water-supply-and-sanitation-programme- by-2030-project-study- 32824  
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Public health perception among households is strong and they exhibit awareness and prioritization of 

formal healthcare. When illness arises, 90% of residents seek medical attention at hospitals or health 

centers, whereas 10% rely on traditional medicinal plant treatments. Moreover, there is widespread 

knowledge among the population regarding major diseases such as malaria and HIV/AIDS. 

All surveyed households reported experiencing periodic economic hardships due to temporary 

unemployment and illness. However, findings indicate that the use of the proposed Project site for 

agricultural activities does not pose a significant risk of economic displacement. Households demonstrate 

economic resilience through diversified land use strategies. While many families cultivate land within the 

surveyed area for agricultural purposes, the majority do not depend exclusively on this land for their 

livelihoods. Most households reported access to alternative agricultural plots, either owned or shared, in 

different locations within the surveyed area. 

In terms of use of natural resources, the forest is frequently utilized, either daily or weekly, for charcoal 

production and firewood collection for cooking.  

The average household size ranges from 4 to 7 members. Agricultural activities remain the predominant 

economic engagement, with households utilizing land within the proposed Project AoI alongsid e additional 

agricultural plots in nearby areas. The primary land use consists of seasonal or subsistence cultivation, 

including various crop types. 

The Department of Agriculture confirms that the land is government-owned, and logging and charcoal  

production are regulated under exploitation licenses issued by the Regional Forest Department. 

Figure 56 and Figure 57 present some registers of the socio-economic surveys and interviews undertaken 

in the community, and Figure 58 and Figure 59 bring an overview of the Azeitona village landscape. 

  
Source: Fichtner, March 2025 

Figure 56: Meeting with manager of the Qta 
Santa Rita Hotel in Príncipe 

Source: Fichtner, March 2025 

Figure 57: Social surveys conducted in the 
community of Azeitona 
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Source: Fichtner, January 2025 

Figure 58: View of the Azeitona village, from the 
road access 

Source: Fichtner, January 2025 

Figure 59: Households in the interior of Azeitona 
village, pedestrian access  

7.3.16 Cultural heritage 

The present provides a brief summary of the historical and archaeological heritage of Príncipe Island, along 

with its natural history and cultural significance, based on the studies developed in the ESIA for Papagaio 

Mini Hydro Power Plant (Aqualung, 2021). 

In terms of natural history, Príncipe Island is around 31 million years old, a UNESCO World Biosphere 

Reserve, and the first African reserve to join the World Coastal Biosphere Network. 

 

Source: Collection: Historical Archive Ultramarino, Lisbon  

Figure 60: The city of Santo António on Príncipe Island, watercolour drawing, José António Caldas, 1757.  
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The Príncipe Island was discovered by Portuguese navigators in 1471 and has a rich history related to 

colonization and fortress construction. The island was initially named "Ilha de Santo Antão" and later 

renamed "Ilha do Príncipe" to encourage settlement. 

�7�K�H���3�R�Q�W�D���G�D���0�L�Q�D���I�R�U�W�U�H�V�V�����D�O�V�R���N�Q�R�Z�Q���D�V���W�K�H�����)�R�U�W�H���G�H���6�D�Q�W�R���$�Q�W�y�Q�L�R���G�D���3�R�Q�W�D���G�D���0�L�Q�D�µ�����V�W�U�D�W�H�J�L�F�D�O�O�\��

positioned to defend the bay and port, has a long history of occupation, attacks, and repairs. It was rebuilt 

after Dutch and English invasions, and in 1753, Príncipe Island was administratively united with São Tomé 

to form the colony of São Tomé and Príncipe. The current state of the fortress is in ruins, with only the 

gunpowder armory still standing. It is also mentioned other fortifications and batteries that were part of 

the island's defensive system.  

The island's economy became centered around coffee and cocoa production in the early 20th century. It 

has several colonial buildings known as "roças" that are being restored by private entities. The Paciência 

Farm, the Sundy Farm (which played a part in the proof of Albert Einstein's General Theory of Relativity), 

the Belo Monte Farm and the Terreiro Velho Farm are the most emblematic examples.  

 

Figure 61: Roça Sundy 

In terms of archaeological efforts, it notes a lack of research, excavation projects, and investigations into 

the island's rural and underwater heritage or its occupation by Indigenous Peoples. The absence of 

archaeological remains is attributed to a lack of investigation rather than of potential. From the research 

undertaken so far, no Indigenous Peoples or Cultural Heritage has been identified in the Project�·�V AoI. 
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8 Environmental and Social Impact Assessment  
Potential impacts on the environment and the communities are assessed throughout the various Project 

phases (defined below):  

�ƒ Construction phase: This includes activities to be undertaken by the Construction Contractor and which 

include preparing the detailed design and layout of the Project, transportation of Project compo nents 

to the site via access roads, site preparation and construction activities for installation of PV modules, 

internal access roads, transformer station, internal transmission cables, and the 6 kV overhead line. 

�ƒ Operation phase: This includes activities to be undertaken by the Operation Contractor mainly including 

the normal daily operation of the PV plant and associated structures and the routine maintenance 

activities (e.g. servicing, checks on structural integrity, vegetation clearing, etc.).   

�ƒ Decommissioning phase: Generally, the anticipated impacts throughout the decommissioning phase are 

similar in nature to some of the impacts assessed during the construction phase - limited to impacts on 

air quality, noise, soil, landscape and visual aspects, biodiversity, occupational health and safety, and 

community health and safety. 

The assessment is based on the current available information and understanding of the Project using as a 

basis the technical characteristics of the Project described in the Draft Feasibility Report (Fichtner, May 

2025), as well as the environmental and social baseline of the Project AoI outlined in Chapter 7 of this report.  

The significance of the impacts is classified based on the Consultant�·�V methodology described in Chapter 

5 and which consists of the following 3 steps: 

�ƒ Step 1: Distinguish positive and negative impacts 

�ƒ Step 2: Dismiss non-significant impacts 

�ƒ Step 3: Multi-criteria analysis for significant impacts pre- and post-mitigation. 

8.1 Step 1: Distinguish Positive and Negative Impacts 

Positive impacts do not require further evaluation but require the development of enhancement and 

respective monitoring measures where pertinent and feasible.  

Employment and income generation  

Most of the community members consulted have the expectation that the Project will offer employment 

opportunities to them and improve their livelihoods. In fact, construction, and to a minor extent, operation 

of the PV and BESS Project may have direct economic benefits by offering new work places, and increasing 

the potential for the creation of new business and income generating opportunities for existing loca l 

businesses, such as transport rental services, national subcontractors, service providers and merchants. The 

Project may therefore boost the local economy, attract investors and improve life standards of local people.  

The Project will require both skilled and unskilled labour during the construction and operational phases. 

Part of the labour force shall be sought from the local community and training provide d for selected 

individuals, thereby creating direct and indirect employment opportunities. The available labour force in 

the communities could cover most of the unskilled work opportunities in the Project and a rather lim ited 

percentage of the skilled labour requirements. 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 146   

Based on the �&�R�Q�V�X�O�W�D�Q�W�·�V�� �H�[�S�H�U�L�H�Q�F�H�� �Z�L�W�K�� �V�L�P�L�O�D�U�� �S�U�R�M�H�F�W�V���� �W�K�H�� �W�R�W�D�O�� �P�D�Q�S�R�Z�H�U�� �W�K�U�R�X�J�K�R�X�W�� �W�K�H��

construction phase is foreseen/estimated to be around 20 unskilled workers for civil and structure works, 

and 10 skilled workers (electricians, managers, commissioning engineers) in charge of supervision and 

specialized technical activities such as electrical connections and commissioning. For the operational stage, 

2 positions are estimated for technicians (preferably electricians) for small maintenance and PV plant 

monitoring (i.e. exchange modules and ground faults, changing fuses); and 3 unskilled workers for 

vegetation control, occasional module cleaning and other small basic maintenance tasks 

The construction workforce is expected to consist of a combination of national and expat riate workers, with 

the majority being local economically active population. The individuals employed during the construction 

stage, and their household members, will benefit from increased income.  

In terms of indirect employment, the realization of opportunities will depend not only on the Proj ect, but 

also on the initiative and business acumen of local entrepreneurs. Services for the employees (food & 

beverage, accommodation, etc.) should benefit from the Project.  

To maximize the benefits from this impact, preference should be provided to local labour, sub-contractors 

or suppliers to pass on maximum economic benefit locally. Hiring of local workforce during the 

construction phase of the project, subject to the availability of the required skills shall be prioritized (in 

view of the expected unskilled positions), takin into account vulnerable people in the study area.  

In addition, it is recommended that the Project makes use of the possibilities for renting  accommodation 

for the project personnel in the surrounding settlements. This could enhance positive attitude towards th e 

project and contribute to local economy. 

Opportunity for creating environmental awareness and capacity building 

The Project has potential to act as a model for sustainable development and a partner in community 

capacity building. Specifically, and in view of the current deficiencies in waste management infrastructure 

and practices on the Principe Island, the Project presents itself as an opportunity to display best-practices 

in waste management and support the implementation of awareness-raising and improvement measures, 

such as:  

�ƒ Best-practice demonstration: the Project�·�V construction and later operational site can be used as 

a model site for proper waste segregation, storage, and disposal - especially for hazardous materials 

like damaged PV panels, batteries, oils, and electronic components. 

�ƒ On-site training: local workers shall be trained by the Contractor in safe handling of construction , 

hazardous and electrical waste, which can be applied to other sectors in other sites in the country. 

�ƒ Open days or site tours: the Contractors may invite local schools or community leaders to visit the site 

and learn about clean construction and operational practices. 

�ƒ Awareness materials: the Contractors may distribute flyers or posters on proper household waste 

disposal and the dangers of burning or dumping waste. 

�ƒ Donation of waste bins: provide surplus or project-funded bins to nearby schools or clinics. 

�ƒ Temporary collection points: establish and maintain temporary waste collection points near the site for 

community use, with clear signage. 

�ƒ Short-term employment: hire local workers for daily waste collection and sorting during construction ; 

and for transport of waste to disposal points. 
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GHG emissions 

Generating electricity through solar PV power is rather pollution-free during operation. Compared with th e 

current conventional way of producing electricity in Principe Island through thermal power plant di esel-

based, the clean energy produced from renewable energy resources is expected to avoid further 

consumption of fossil fuels, and will thus help in avoiding additional GHG emissions, as well as air pollutant 

emissions. 

The stakeholder engagement process revealed broad public support for the Project, with the majority 

recognizing that its benefits significantly outweigh potential negative impacts. Additionally, ther e is 

widespread awareness that solar energy, as a clean and renewable resource, plays a crucial role in reducing 

greenhouse gas emissions and mitigating environmental damage caused by fossil fuels. 

Secure energy supply   

The Príncipe Island currently relies on thermal, diesel-fired power generation and faces challenges in 

supplying electricity. The government aims to increase the contribution of renewable energies to the 

country's energy matrix and reduce dependence on thermal generation, providing stability on the energy 

supply; the construction of a photovoltaic power plant aligns with the energy transition goals, there fore, 

the benefit to provide electricity to a larger number of consumers in the island with stability of the sy stem.  

Several of the consulted stakeholders emphasized the benefits of a stable and reliable electricity supply for 

their governmental functions, private businesses and initiatives, but also for the image and functionality of 

the island as a tourist destination. 

8.2 Step 2: Dismiss Non-Significant Impacts 

�´�1on-�V�L�J�Q�L�I�L�F�D�Q�W���L�P�S�D�F�W�V�µ���Z�L�O�O���Q�R�W���E�H��evaluated, and no mitigation measures will be defined. However, in 

some cases monitoring may be applicable. These are:  

Competition with local water resources 

As per baseline assessment, the local communities rely on communal fountains for their domestic and 

drinking needs. The consumption of ground or surface water by the Project is not planned at any time. The 

amount of water consumed in construction sites is expected to be relatively low corresponding to do mestic 

use by site personnel (drinking, hand washing22) and preparation of raw materials such as concrete, 

cleaning of machinery and equipment, dust control, etc. For this purpose, water shall be supplied from 

trucks and stored in a tank on site. 

During operation, the PV modules will be cleaned on a regular basis to prevent dust build-up which coul d 

affect their performance, and accordingly the water use in cleaning panels is expected to be minimal. 

According to the Feasibility Study, because the precipitation on the island of Principe is high, the cleaning 

will consist mainly in removing bird droppings, and no cleaning robots should be necessary.  

The water requirements for the Project during construction and operation are rather minimal and will be 

satisfied by truck delivery. Therefore, competition with local water resources is unlikely to occur.   

 
22 Especially if waterless portable toilets are used, as suggested in Chapter 8.3.1.4 of this report 
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Physical impacts during operational stage 

Impacts related to ambient air quality, noise and soil quality during plant operation are classified as not 

significant, considering the justification described below. 

In terms of air quality , there are no significant global warming emissions associated with the operation of 

the solar energy plant itself, except limited emissions generated by transport vehicles providing required 

materials and supplies to the project site.  

Project-dust and fugitive emissions (vehicles and plant equipment) will be infrequent based on the 

schedule of maintenance work required and the low number of personnel on site .  

Increased noise levels are not anticipated during the operational phase of the development. Noise during 

operation can result mainly from the transformers and inverters which are contained in an enclosure with 

restricted access, as well as vehicle transport to and on site.  

The following table shows the typical noise levels, in dB(A), for various components of an operational 

photovoltaic plant.  

Table 28: Approximate noise levels of an operational PV plant by component 

Component Typical Noise Level (dBA) Notes 

Inverters 50-65 dBA 
Mostly from cooling fans and high-frequency 
switching 

Transformers 45-60 dBA 
Low-frequency hum from electromagnetic forces 
and fan noise  

Cooling Fans 50-70 dBA 
Depends on size, speed, and load. Often, 
intermittent 

Battery Storage 50-65 dBA Similar to inverters; includes fan and inverter noise 
Source: see footnotes 23 and 24 

The Inverse Square Law governing the attenuation associated with distance to the source states that every 

time the distance from a point sound source double, the sound pressure level decreases by approximately 

6 dB in a free field (open space without reflections or obstructions). In the case of a maximum emission of 

70 dBA from cooling fans, and assuming the worse-case of a 70 dBA level at 1 meter distance from this 

source, the application of the Inverse Square Law  results in the following: at 2 meters distance, the level 

drops to ~64 dBA, at 10 meters it's around 50 dBA, and at 100 meters, it's down to about 30 dBA. The 

sensitive receptors are located at a minimum distance of 900 m from the Project site, which renders the 

maximum sound levels expected due to operation of the Project to be of approximately 1 1 dBA25. This is 

far below the level of 45 dB, which is the recommended maximum value as per the IFC general EHS 

Guidelines for residential areas during the night-time. 

Regarding soil quality, in the operation phase, soil erosion may occur due to vehicle movement, which only 

happens during the occasional maintenance activities. The vehicles circulation will be restricted to 

designated access routes and will not be performed in non-designated areas or off-road. 

 
23 https://discoversolarpower.com/are-solar-inverters-noisy/   
24 https://www.acentech.com/resources/yes-solar-farms-can-produce-noise/   
25 Calculated using the tool available at https://www.wkcgroup.com/tools-room/inverse-square-law-sound-calculator/   
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Impacts on Cultural Heritage 

No designated cultural heritage has been identified in the Project Area of Influence. However, as per 

baseline assessment, the absence of remains is a direct result of the lack of investigation, and not 

necessarily a reflection of the inexistence of archaeological potential.  

Therefore, in the case of any findings, measures must be taken to avoid any damage. In the event a 

previously unknown significant archaeological relic is discovered during construction work, all work in the 

area must be stopped until representatives from the respective authority are consulted and permission is 

given to continue with the construction works, as described in the ESMP (Chapter 10).  

8.3 Step 3 (a): Multi Criteria Analysis - Impacts and Mitigation Measures 

During Construction 

8.3.1 Impacts on the physical environment 

8.3.1.1 Ambient air quality 

The proposed Project is located close to the international airport on Príncipe Island, with high pr obability 

of existing air pollutants emitted by aircrafts. It is also noted that the main Project site is  a timber production 

area, so it may be possible that some particulate residues in the air and greenhouse gases due to fuel 

combustion of machinery are also released through this process. 

Sensitivity of the receptor 

The ambient air quality is classified as having low sensitivity to the P�U�R�M�H�F�W�·�V���L�P�S�D�F�W�V�����7�K�H�U�H���D�U�H���Q�R���Q�D�W�L�R�Q�D�O��

standards regulating air emissions and restricting ambient levels of air pollutants that may affect the 

�S�U�R�M�H�F�W�·�V�� �I�H�D�V�L�E�L�O�L�W�\����The existing international air quality guidelines (see Chapter 0) are not part of any 

agreements entered with the country nor are of mandatory application. A clean air is valuable to society, 

but there are few sensitive receptors in the AoI, restricted to the small Azeitona and Gaspar villages and 

the users of the airport. The nationally designated protected area is additionally an ecological receptor. At 

least moderate changes, i.e., emissions would be needed to substantially change the air pollution levels in 

the project area.  

SENSITIVITY - Ambient air quality 

Criteria Classification Scoring 

Existing regulations and guidance Low protection level 1 
Value of the receptor Medium 2 
Vulnerability to the changes Medium 2 
Sum 5 
Sensitivity of the receptor Low 

E&S impacts  

The construction activities are localized and will be carried out within the PV and BESS Project boundaries. 

However, impacts on air quality will cross the borders of the site and may affect nearby communities and 

users of the surrounding areas.  
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Dust and gases like carbon monoxide (CO), sulfur dioxide (SO2), and nitrous oxide (NO) are expected to be 

generated due to vegetation clearing, excavation, cable trenching, circulation of construction vehicles and 

machinery, and increase in overall traffic flows around the construction site for the construction within the 

PV and BESS site and also the OHL and the access road areas. Other source of air pollutions is the emissions 

from diesel generators, if required to be run for construction power purposes .  

The above activities will result in temporary negative impacts on air quality that can be significant 

depending on the meteorological conditions (wind, rain), the age/condition of the vehicles and machinery, 

the circulation speeds, and the timing of construction activities, among others.  

Magnitude and significance pre-mitigation 

The impacts on air quality negatively affect the health and well-being of local inhabitants and users of the 

nearby areas, especially those in the direct vicinity of the construction site, people living along the access 

roads, and construction workers. All the above impacts are anticipated to be temporary as they are limited 

to the construction period.  

Taking into consideration the distance of sensitive receptors to the site - Azeitona and Gaspar community, 

and airport users - impacts from increased air emissions of the vehicles and machinery are not likely to be 

significant. The Azeitona and Gaspar villages are located in a distance of 900 m and 1.5 km from the Project 

site, respectively. The planned route of the new OHL section is circa 500 m distance from Gaspar and 700 

from Azeitona community.  

The impact is classified as local because the emissions are at the ground-level and will therefore not spread 

beyond a few hundred meters at a maximum; the duration is short-term because it is a construction activity 

that lasts for less than 1 year; the frequency is repeatedly because it will happen throughout the whole 

construction period; the impact is reversible because baseline conditions will revert back after construction 

works are completed; probability is definite because the impact will definitely occur and is unavoidable ; 

intensity is medium, especially during excavation and other earthing works.  

Given the above, the pre-mitigation impact is considered of medium magnitude. Considering that the  

�V�H�Q�V�L�W�L�Y�L�W�\���R�I���W�K�H���U�H�F�H�S�W�R�U���´�D�P�E�L�H�Q�W���D�L�U���T�X�D�O�L�W�\�µ���L�V���F�O�D�V�V�L�I�L�H�G���D�V���P�H�G�L�X�P�����W�K�H���L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V���F�O�D�V�V�L�I�L�H�G��

as low . Mitigation and avoidance measures are nonetheless required to reduce the magnitude if the impact 

and assure that the significance remains low.  

MAGNITUDE - Impacts on ambient air quality 
CONSTRUCTION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Repeatedly -4     
Ability to recover Reversible -1     
Probability Definite -4     
Intensity Medium -2     
Sum -13     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Low  
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Mitigation measures 

The following identifies the mitigation measures to be applied by the Contractor during the construction 

phase. Such measures include: 

�ƒ Apply basic dust control and suppression measures which include:  

- regular watering of construction areas when dust levels are expected to be high (dry and windy days);  

- proper management of stockpiles and excavated material (e.g. watering, containment, covering, 

bunding);  

- proper covering of trucks transporting aggregates and fine materials (e.g. through the use of 

tarpaulin); 

�ƒ Adhering to a speed limit of 15 km/h for construction vehicles on unpaved roads and site construction; 

�ƒ Optimization of transportation management to avoid needless truck drives; 

�ƒ Develop a regular inspection and scheduled maintenance program for vehicles, machinery, and 

equipment to be used throughout the construction phase for early detection of pollution sources to 

avoid unnecessary pollutant emissions; 

�ƒ Prohibit burning of waste; 

�ƒ Continuously coordinate and inform the nearby communities and road users of any expected high dust 

generating activities which could affect them. 

Magnitude and significance post-mitigation 

�7�K�H�� �P�L�W�L�J�D�W�L�R�Q�� �P�H�D�V�X�U�H�V�� �P�D�\�� �D�O�O�R�Z�� �U�H�G�X�F�L�Q�J�� �W�K�H�� �L�P�S�D�F�W�·�V�� �S�U�R�E�D�E�L�O�L�W�\�� �W�R�� �S�R�V�V�L�E�O�H and its frequency to 

�´�L�U�U�H�J�X�O�D�U�µ. Therefore, the magnitude post-mitigation is reduced to low. Based on the significance matrix, 

the significance of the residual impact (impact post-mitigation) is classified as low . 

MAGNITUDE - Impacts on ambient air quality 
CONSTRUCTION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short-term -1     
Frequency Irregular -2     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity Low -1     
Sum -8     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Low  

8.3.1.2 Ambient noise 

In the Project�·�V AoI there are some sources of noise pollution, such as the Prí�Q�F�L�S�H�·�V���,�V�O�D�Q�G���$�L�U�S�R�U�W and the 

roads located in the vicinity of the airport, although traffic is not very intense, making the associa ted noise 

levels generally low.  

Sensitivity of the receptor 

The ambient noise is classified as having low sensitivity to the P�U�R�M�H�F�W�·�V�� �L�P�S�D�F�W�V����There are no national 

standards regulating noise emissions and restricting noise levels of air pollutants that may affect the 

�S�U�R�M�H�F�W�·�V���I�H�D�V�L�E�L�O�L�W�\�����7�K�H���H�[�L�V�W�L�Q�J international ambient noise guidelines (see Chapter 0) are not part of any 
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agreements entered with the country nor are of mandatory application. A low-noise enviro nment is very 

valuable to society, but there are few people living within, depending on or using the AoI in any oth er way, 

restricted to the small Azeitona and Gaspar villages and the users of the airport facility. The nationally 

designated protected area is additionally an ecological receptor. Even a small external change could 

substantially change the noise levels in the presently quiet project area�����E�X�W���W�K�H���D�U�H�D�·�V���Y�X�Onerability is limited 

to the fact that the number of noise-sensitive receptors is relatively low.  

SENSITIVITY - Ambient noise 

Criteria Classification Scoring 

Existing regulations and guidance Low protection level 1 
Value of the receptor Medium 2 
Vulnerability to the changes Medium 2 
Sum 5 
Sensitivity of the receptor Low 

E&S impacts  

During the construction phase, construction vehicles including delivery trucks and excavation equipment, 

as well as the related activities will produce a temporary significant increase in noise disturbance, specially 

during deforestation, land clearing, excavation and other earthing activities. Delivery vehicles will also 

create some noise and vibration along access routes. The site, however, is located in a setting with few 

receptors considered sensitive within close proximity. 

Magnitude and significance pre-mitigation 

Construction activities will cause an increase in the existing ambient noise at and at the immediate 

surrounds of the Project site. Impacts on ambient noise levels are negative and may cause disturbance to 

people, as well as the existing fauna in the AoI. However, these are anticipated to be temporary and of 

short-term nature as they are limited to the construction period only and are reversible as baseline 

conditions will be restored upon completion of construction works. The intensity of noise impacts may 

reach high levels depending on the activity undergoing.  

Given the above, noise impact is considered of medium magnitude. Considering that the sensitivity of the 

receptor is classified as low���� �W�K�H�� �L�P�S�D�F�W�V�·�� �V�L�J�Q�L�I�L�F�D�Q�F�H�� �L�V�� �F�O�D�V�V�L�I�L�H�G�� �D�V��low . Mitigation and avoidance 

measures are nonetheless required to reduce the magnitude of the impact and assure that the significance 

remains low. 

MAGNITUDE - Impacts on ambient noise 
CONSTRUCTION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Repeatedly -4     
Ability to recover Reversible -1     
Probability Definite -4     
Intensity High -3     
Sum -14     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Low  
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Mitigation measures 

Mitigation measures proposed during construction activities concerning noise impact include: 

�ƒ Before construction commences, properly plan work activities to ensure that noisy activities are 

restricted between evening hours and early morning hours (from 7 pm till 7 am); 

�ƒ Trucks and vehicles crossing housing areas shall reduce their speed to a maximum of 30 km/h and traffic 

speed on unpaved access roads shall be reduced to 15 km/h; 

�ƒ The Contractor must undergo best practices for minimizing noise emissions, such as turning off engines 

of unused equipment, use lower noise emission equipment to the extent possible and use silencers or 

mufflers for noisy equipment; 

�ƒ Ensure that vehicles undergo periodic maintenance, inspection and review; 

�ƒ Continuously coordinate and inform the nearby villages of any expected high noise generating activities 

which could affect them. 

Magnitude and significance post-mitigation 

�7�K�H���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���P�D�\���D�O�O�R�Z���U�H�G�X�F�L�Q�J���W�K�H���L�P�S�D�F�W�·�V���L�Q�W�H�Q�V�L�W�\���W�R���O�R�Z�����L�W�V���I�U�H�T�X�H�Q�F�\���W�R���V�H�D�V�R�Q�D�O���D�Q�G��

its probability to possible. Therefore, the magnitude post-mitigation is reduced low. Based o n the 

significance matrix, the significance of the residual impact (impact post-mitigation) is classified as low. 

MAGNITUDE - Impacts on ambient noise  
CONSTRUCTION | POST-MITIGATION  

    

Criteria Classification Scoring      
Spatial extent Local -1     
Duration Short term -1     
Frequency Seasonal -2     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity Low -1     
Sum -8     
Magnitude of the impact Low      

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor  Low  

8.3.1.3 Soil quality and erosion 

Sensitivity of the soil 

�7�K�H���V�L�W�H�·�V���V�R�L�O�V���D�U�H���F�O�D�V�V�L�I�L�H�G���D�V���K�D�Y�L�Q�J��medium sensitivity to the P�U�R�M�H�F�W�·�V���L�P�S�D�F�W�V�����7�K�Hre are no standards 

in STP governing forest soil quality . The dominant soil in the Project AoI (paraferralitic soils, yellow from 

aphanitic eruptive rocks) has a low level of fertility , however its stability is important to ensure that 

surrounding areas do not suffer erosion impacts. This renders the value of the soil to society as �´�K�L�J�K�µ. 

Moderate to very high impacts would need to be delivered to the soil to lead to any substantial changes 

to its characteristics. 
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SENSITIVITY - Soil 

Criteria Classification Scoring 

Existing regulations and guidance Low 1 
Value of the receptor High 3 
Vulnerability to the changes Medium 2 
Sum 6 
Sensitivity of the receptor Medium 

E&S impacts 

The site clearance, excavation for foundations and the OHL, and improvement of the access road will 

directly largely affect the top layers of the soil. Soil quality may also be temporarily affected by run-off, 

improper waste disposal, spillages, etc. that may occur during construction works on the site.  

The removal of vegetation and compaction of soils will reduce infiltration and surface run-off will increase . 

The risk is greatest during severe precipitation events; based on rainfall data this is most likely to occur in 

October and November. Soil erosion leading to increased sediment load in surface water runoff could 

impact on drainage channels in the local area.   

Príncipe receives high levels of rainfall throughout the year. The PV and BESS site is a flat area and therefore 

erosion risk is considered low there. However, in the western part of the AoI there are valleys that are 

particularly vulnerable to flooding and erosion. If the forest vegetation adjacent to these v alleys is cleared 

for development, it could trigger severe soil erosion. The existing trees and plants currently play a crucial 

role in stabilizing the soil and absorbing rainwater, acting as a natural barrier against runoff. Without this 

protective vegetation cover, rainwater would flow rapidly down the slopes, carrying topsoil and debris into 

the valley. This could lead to significant damage to the community farmlands located there in these valleys, 

reducing soil fertility, hindering agricultural productivity, and ultimately threatening the food security and 

income of the local population that relies on farming for their livelihood.  

Significant rutting can occur when soils become saturated or in areas of sensitive soils. Rutting restricts 

the movement of water through and across the soil profile making the rutted area too wet for plants and 

robbing the surrounding areas from moisture they would otherwise receive. 

Magnitude and significance pre-mitigation 

Overall, the project impacts pre-mitigation on soil during the project construction phase are n egative. 

These are anticipated to happen repeatedly throughout the whole construction period, and to be of shor t 

term and reversible. Given this, impacts on soil pre-mitigation are considered of medium magnitude . 

Considering that the sensitivity �R�I���W�K�H���U�H�F�H�S�W�R�U���´�V�R�L�O�µ���L�V���F�O�D�V�V�L�I�L�H�G���D�V��medium�����W�K�H���L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V��

classified as medium . Mitigation and avoidance measures are required to reduce the magnitude of the 

impact and reduce the significance of the residual impacts. 
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MAGNITUDE - Impacts on soil 
CONSTRUCTION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Repeatedly  -4     
Ability to recover Reversible -1     
Probability Definite -4     
Intensity Medium -2     
Sum -13     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Medium 

 

Sensitivity of the receptor  Medium  

Mitigation measures 

Soil quality and erosion control measures include: 

�ƒ Ensure that work site boundaries and limits are in accordance with plans and technical design as agreed 

upon in advance; all construction activities should be carried out within boundaries; site clearance shall 

be restricted to the 2.82 ha PV and BESS site, and the RoW (right-of-way) corridor of the OHL (the 

Master Plan of the ARP defines a service strip with a width of 5 m); 

�ƒ All stripped topsoil must be securely stored during construction and replaced to the surface o f the 

construction strip. The topsoil cannot be used for any other purpose or replaced to any dep th greater 

than the original topsoil height; 

�ƒ Do not undertake excavation activities during periods of intense rainfall to avoid erosion, rutting and 

compaction of the soils. If this is not possible, the ruts shall be repaired as soon as possible. After 

allowing a short time for the soil to begin drying, a bulldozer shall be used to smooth and fill in th e 

ruts. 

�ƒ Design of appropriate temporary drainage systems to accommodate storm water runoff and to protect 

the construction site from erosion-causing runoff; 

�ƒ Restrict vehicle movements where possible to paved roads and only where necessary; 

�ƒ Return surfaces disturbed during construction to better conditions to the greatest extent possible; 

�ƒ Routinely inspect vehicles and machinery to check any oil leaks, and immediately seal and remediate if 

occurred; 

�ƒ As per Feasibility Study, soil and topography studies shall be performed by the Contractor, to be taken 

into consideration during the detailed design stage.  

Magnitude and significance post-mitigation 

Following implementation of the recommended mitigation measures, the magnitude of the expected  

impact on soil quality and erosion is reduced to low due to reduced probability of the impact occ urring, 

intensity and frequency. Post-mitigation is still assessed as low significance.  
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MAGNITUDE - Impacts on soil 
CONSTRUCTION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Irregular -2     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity Low -1     
Sum -8     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Medium  

8.3.1.4 Soil contamination from waste and hazardous materials 

E&S impacts 

Waste from the construction activities may arise from a range of sources, including excavated material, 

domestic garbage like paper, plastic, drink containers, food waste, human waste and wastewater from 

temporary toilets, and waste from equipment, packaging, materials and vehicles (i.e., concrete, steel 

cuttings/filings, packaging paper or plastic, waste fuel, grease). The deforestation of the site will result in 

the production of green waste of different types (woody material, foliage, etc.).  

The Feasibility Study (Fichtner, draft version dated May 2025) recommends the incorporation of crystalline 

silicon (c-Si) PV panels in the plant. The improper handling of c-Si PV waste from damaged panels may 

cause environmental issues emerging from lead leaching26, that can additionally translate into OHS issues 

when workers enter contact with this heavy metal.  

Hazardous materials like fuel, engine oil, lubricants, chemicals, solvents, adhesives, paints, and cleaning 

agents, as well as respective waste resulting from discharge of empty containers, spills, and unused 

products are expected as well.  

The waste could lead to environmental and soil pollution, if not properly managed (e.g., illegal disposal of 

waste to land, improper management of hazardous waste, hazardous materials, discharge of wastewater 

without treatment, etc.). This also indirectly leads to adverse impacts to flora/fauna and the general health 

and safety of workers, and people living surrounding the project area (from being exposed to soil and land 

related risks). It is noted that there are no water intakes at the Project site that run the risk of being 

contaminated. 

Magnitude and significance pre-mitigation 

Overall, the Project impacts pre-mitigation on soil related to waste management during the project 

construction phase are negative. These are anticipated to happen frequently throughout the whole 

construction period with a definite probability, and to be short-term and reversible. Given this, impacts on 

soil are considered of medium magnitude. Considering that the sensitivity �R�I���W�K�H���U�H�F�H�S�W�R�U���´�V�R�L�O�µ���L�V���F�O�D�V�V�L�I�L�H�G��

 
26 European Commission JRC Technical Reports, Analysis of Material Recovery from Silicon Photovoltaic Panels. Retrieved from:  
https://www.researchgate.net/publication/301693669_Analysis_of_Material_Recovery_from_Silicon_Photovoltaic_Panels#pff     

 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 157   

�D�V�� �P�H�G�L�X�P���� �W�K�H�� �L�P�S�D�F�W�V�·�� �V�L�J�Q�L�I�L�F�D�Q�F�H�� �L�V�� �F�O�D�V�V�L�I�L�H�G�� �D�V��medium . Mitigation measures are required and 

suggested below.  

MAGNITUDE - Impacts on soil - waste management 
CONSTRUCTION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Repeatedly  -4     
Ability to recover Reversible -1     
Probability Definite -4     
Intensity Medium -2     
Sum -13     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Medium 

 

Sensitivity of the receptor Medium  

Mitigation measures 

The Construction Contractor shall develop a Waste and Hazardous Materials Management Plan containing 

the following principles: 

�ƒ Management hierarchy: A waste management hierarchy of avoidance, minimization, reuse, recycling, 

treatment and disposal 

�ƒ Segregation: Segregation of all waste based on their nature and ultimate disposal sites - distribute an 

appropriate number of properly contained litter bins and containers properly marked for the diffe rent 

types of waste, such as: recyclable, hazardous, for landfill, etc.  

�ƒ Training: Staff training to increase awareness of waste minimization and waste management issues 

�ƒ Recording: Maintain records and manifests that indicate volume of waste generated onsite, collected, 

and disposed of - the numbers within the records are to be consistent to ensure no illegal dumping at 

the site or other areas. 

The Waste and Hazardous Materials Management Plan shall include, as a minimum, the following 

measures:  

Domestic solid waste 

All domestic non-hazardous solid waste shall be temporarily stored in a shed that is protected from the 

elements (wind, rain, storms, etc.) with properly contained litter bins. The Contractor shall discuss with the 

Waste Recovery Cooperative in Porto Real to assess their capacity to receive and manage the recyclable 

materials (glass, metal and plastic) generated at the site. In the lack of an appropriate solution for waste 

management in the island, the non-recyclable waste shall be regularly transported to the nearby Pincatê 

dump.  

Implement proper housekeeping practices at the construction site at all times and prohibit fly-dumping of 

any solid waste to the land are additional measures recommended.  
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Excavation spoils 

The excavation material from the foundation activities shall be segregated between rocks, top and lower 

soil and separately stored. The topsoil shall be provided free of charge to the nearby interested 

communities, rocks shall be re-used where possible as backfilling materials, and the remains shall be 

disposed at the nearby Pincatê dump.  

Green waste 

Organic residues (green waste) shall be separated, and preference should be given to the recovery of these 

materials. As per Forestry L�D�Z�����$�U�W�L�F�O�H�����������´�X�V�H���R�I���Z�R�R�G���P�D�W�H�U�L�D�O�µ�����L�W���L�V���P�D�Q�G�D�W�R�U�\���W�R���P�D�N�H���U�D�W�L�R�Q�D�O���X�V�H���R�I��

wood material from cutting of trees, and it is forbidden to burn or abandon it at the site of explo itation, 

except with special authorization from the Forestry Directorate. The Contractor shall discuss with local 

authorities/Forest Department a way to implement this strategy that effectively minimizes enviro nmental 

degradation in other regions and supports local livelihoods (this approach is aligned with impact on 

communities, see Section 8.3.3.1). The following possibilities for recovering the green waste generated 

during the clearing activities are suggested:   

�ƒ The Contractor can discuss with the Waste Recovery Cooperative in Porto Real to the assess their 

capacity to receive and manage the green waste at the Príncipe Composting Station. 

�ƒ Specifically for fallen trees, local communities around the AoI could be directly and actively engaged 

in their sustainable use as follows: 

- Trees suitable for timber could be processed into planks by local people, with a focus on directly 

affected users (see Section 8.3.3.1). This approach not only supports economic development within 

the impacted areas but also reduces the demand for timber from other regions of the island. 

- And the unfitted tree s could be used for charcoal production, ensuring that wood waste is effectively 

repurposed. Local charcoal producers should be engaged to utilize this resource, reducing reliance 

on forest extraction from other parts of the island. 

Wastewater 

Given that the island does not possess a wastewater treatment plant, waterless toilets shall be used at the 

site, for example composting toilets or incinerating toilets. These require little to no water and avoid 

wastewater generation entirely.  

The produced compost in a composting toilet can be provided to the communities, if their usag e is allowed 

by regional regulations. It is estimated that one (1) unit can serve up to ten (10) workers.  The units shall 

have a ventilation system and a sealed composting chamber. Carbon-rich material (e.g., sawdust) shall be 

added after each use. The corresponding handwashing stations could function with soap and water or also 

waterless with alcohol-based sanitizer.  

Incinerating toilets work by burning human waste into sterile ash, eliminating the need for plumbing or 

sewage systems. Waste is deposited into a combustion chamber and incinerated at high temperatures 

(typically 500�²600°C), for which an energy source is required. The ash must be collected and disposed of 

safely. Given the limitations on waste treatment and deposition in the islands, the ESIA recommends 

resorting to composting toilets during construction.  
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Hazardous waste (including damaged PV panels and batteries) 

Primarily, it is important that the Contractor uses less hazardous alternatives where possible, e.g., low-VOC 

paints, and biodegradable solvents. A regular maintenance of all equipment and machinery used on site is 

a good preventive measure against leaks of oily substances and fuel to the ground, as well as incorporating 

dripping pans at machinery, equipment, and areas that are prone to contamination .  

If spillage occurs, spill must be immediately contained, cleaned-up, and contaminated soil treated as 

hazardous waste. 

While there is not a solution for the safe disposal of hazardous waste in the country, the Contractor shall 

store it, together with hazardous materials, in proper areas at the site and in a location where they cannot 

reach the ground surface in case of accidental spillage. This means storage facilities that are of hard 

impermeable surface, flame-proof, with 110% containment capacity, accessible to authorized personnel 

only, locked when not in use, and that prevent incompatible materials (e.g., acids and bases, flammables 

and oxidizers) from coming in contact with one another.  

A register of all hazardous materials used and accompanying Material Safety Data Sheet (MSDS) must be 

present at the storage and usage location at all times. Spilled material and damaged PV panels shall be 

tracked and accounted for as well.  

The hazardous waste shall be kept at the site for as long as possible. If the hazardous waste will need to be 

taken out of the site before an appropriate final destination is available in the island/country, it needs to be 

transported to the Pincatê dump. Here, a dedicated storage location shall be made available by the regional 

authorities to avoid mixing of hazardous waste with domestic waste, leading to increased risks for the 

persons entering the open-access site. The storing location shall also eliminate the risk of any leaks to the 

environment and obey the same characteristics as the storing facilities at the construction site.  

Damaged PV panels and batteries should be returned to the respective suppliers for recycling, and this 

arrangement should be the responsibility of the Contractor, who shall select suppliers which will collect 

and recycle damaged PV solar panels and batteries. 

Magnitude and significance post-mitigation 

Following implementation of the above mitigation measures, the Project impact post-mitigation is assess ed 

as of low significance, as analyzed in the below matrix.  

MAGNITUDE - Impacts on soil - waste management 
CONSTRUCTION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Irregular -2     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity Low -1     
Sum -8     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Medium  
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8.3.1.5 Landscape and visual impacts 

Sensitivity of the receptor 

The PV and BESS Project site is located approximately 250 m to the east of the airport limits, and there are 

no built structures or settlements within it. The same is valid along the route of the OHL and the access 

roads. These sites have characteristics of altered forest with relatively sparce vegetation cover maintaining 

an impoverished set of forest species. 

The landscape exhibits few distinctive features or valued characteristics. There are few sensitive receptors 

(Azeitona village and users of the Prí�Q�F�L�S�H�·�V���$�L�U�S�R�U�W���S�U�H�P�L�V�H�V�������K�H�Q�F�H���W�K�H���Q�X�P�E�H�U���R�I���S�H�R�S�O�H���L�P�S�D�F�W�H�G���L�V��

small. At least moderate changes are needed to substantially change the status of the receptor.  

SENSITIVITY - Landscape 

Criteria Classification Scoring 

Existing regulations and guidance Low protection level 1 
Value of the receptor Low 1 
Vulnerability to the changes Medium 2 
Sum 4 
Sensitivity of the receptor Low 

E&S impacts  

Construction activities will have temporary and permanent negative impacts on the landscape and the 

aesthetics of the area. Site preparation activities by the Contractor will comprise the installation of arrays 

and the various project components, including transmission cables, access, construction material storage 

area, temporary site office, etc. These activities will result in land clearance, excavations, and grading. 

From the start of construction activities, visual changes will occur from the modified ground surface and 

the presence of construction equipment and machinery. By clearance of the land (cutting trees, vegetation 

cover), the change of the project in landscape is anticipated for the entire project footprint area of about 

2.82 ha of secondary forest.  

Magnitude and significance pre-mitigation 

The project impacts pre-mitigation on landscape during the project construction phase are negat ive, but do 

not necessary happen, as perception of negative landscape impacts is rather subjective and individual (the 

�S�U�R�E�D�E�L�O�L�W�\���R�I���W�K�H���L�P�S�D�F�W���R�F�F�X�U�U�L�Q�J���L�V���W�K�H�U�H�I�R�U�H���F�O�D�V�V�L�I�L�H�G���D�V���´�S�R�V�V�L�E�O�H�µ��. The clearance of the secondary forest 

will have a permanent impact on the local landscape character. The presence of construction equipment and 

machinery on site is anticipated to happen frequently throughout the whole construction perio d, which will 

be short-term but some of the delivered landscape impacts are irreversible. 

It is important to note that whether the perception of visual impact as positive or negative i s highly 

subjective, the project will have visual impacts during the initial period, which will disappear over a period 

of time. Also, the significance of the visual impacts will reduce at increasing distance from the development. 

Given this, impacts on landscape pre-mitigation are considered of medium magnitude. Considering that 

the sensitivity �R�I���W�K�H���U�H�F�H�S�W�R�U�V���´�O�D�Q�G�V�F�D�S�H�µ���L�V���F�O�D�V�V�L�I�L�H�G���D�V���O�R�Z�����W�K�H���L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V���F�O�D�V�V�L�I�L�H�G���D�V��low . 

Mitigation measures are nonetheless required to reduce the magnitude of the impact and assure that the 

significance remains low. 
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MAGNITUDE - Impacts on Landscape 
CONSTRUCTION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Repeatedly  -4     
Ability to recover Irreversible -4     
Probability Possible -2     
Intensity Medium -2     
Sum -14     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Low  

Mitigation measures 

The mitigation measures for landscape and visual impacts arising from construction include:  

�ƒ The construction site shall be left in a tidy condition at the end of each workday; 

�ƒ Waste streams will be properly stored and not allowed to spread outside of the Project site, in 

conformity with the Hazardous Materials and Waste Management Plan to be followed by the 

Contractor; 

�ƒ Disturbed areas that will not be needed for project components or facilities will be fully re stored once 

they have been used for construction works to restore the natural visual setting to the extent possible . 

�ƒ Signage related to the PV Park must be discrete and confined to the entrance gate; 

�ƒ The footprint of the operations and maintenance facilities, as well as parking and vehicular circulation, 

should be clearly defined, and not be allowed to enter into other areas .  

Magnitude and significance post-mitigation 

Following implementation of the above mitigation measures, the magnitude of the project impact post -

mitigation is assessed as of low significance, as analyzed in the below matrix.  

MAGNITUDE - Impacts on landscape 
CONSTRUCTION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Occasionally -1     
Ability to recover Irreversible -4     
Probability Unlikely -1     
Intensity Low -1     
Sum -9     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Low  
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8.3.2 Impacts on the biological environment 

8.3.2.1 Flora and habitats 

Sensitivity of the receptor 

The AoI is a diverse forest ecosystem that is home to a wide variety of tree species. The plants in the area 

have a medium value to local inhabitants, as there are varieties of medicinal plants and fruit trees and local 

harvesting of wood for timber and charcoal production. Two flora species identified during the biodiversi ty 

survey are listed as NT - Near Threatened according to the IUCN Red List (Chytranthus mannii, the only 

fruiting endemic tree in Príncipe, and Chlorophora excelsa - African Teak), and both species face significant 

risks due to habitat destruction and over-exploitation, due to charcoal production, cow grazing and 

firewood collection. One species is classified as VU - Vulnerable, the Cedrela odorata - Spanish Cedar. 

At least moderate changes are needed to substantially change the flora of the area. There are no Protected 

Areas located within the Project site, but the Azeitona Forest (part of the protected area Parque Natural 

Ôbo do Príncipe) is adjacent to the Project site (within the Project�·�V AoI). The Azeitona Forest, a critical 

natural reserve on the island, supports a variety of endemic species and plays a key role in maintaining the 

island's ecological balance. 

SENSITIVITY - Flora and habitats 

Criteria Classification Scoring 

Existing regulations and guidance High protection level 3 
Value of the receptor Medium 2 
Vulnerability to the changes Medium 2 
Sum 7 
Sensitivity of the receptor Medium 

E&S impacts 

The total area of land (the footprint) required to construct the PV and BESS Plant is 2.82 ha ���´�3�U�R�M�H�F�W���V�L�W�H�µ��. 

This area is composed of secondary forest, characterized by a dense mix of fast-growing, native and non-

native tree species that are re-establishing the forest structure, including varieties of medicinal plants, fruit 

trees and trees of low commercial timber value. Site preparation for installation of PV arrays and the various 

Project components require land clearing and ground excavation, resulting in localized permanent loss of 

specimens of both common and ecologically sensitive plant species, including understory vegetation and 

habitat for threatened (VU and NT) species.  

The area to be cleared for installation of the OHL is not defined precisely yet. No deforestation is needed 

for the renovation works of the access road.  

A significant amount of dust will be released by excavating activities, and vegetation and habitats in the 

vicinity of the site might be affected by wind-blown dust and its deposition. The contribution to the natural 

dust concentration in the air will only be of relevance at the beginning of the construction p hase, and 

�G�X�U�L�Q�J���W�K�L�V���S�H�U�L�R�G�����G�X�V�W���F�D�Q���E�H���H�[�S�H�F�W�H�G���W�R���V�H�W�W�O�H���R�Q���S�O�D�Q�W���O�H�D�Y�H�V�����Z�K�L�F�K���F�R�X�O�G���K�L�Q�G�H�U���S�O�D�Q�W�·�V���D�L�U���H�[�F�K�D�Q�J�H��

and assimilation. 
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A deficient management of the site, for example, through improper conduct and housekeeping pra ctices 

by workers (i.e. discharge of hazardous waste to land) �D�U�H���D�G�G�L�W�L�R�Q�D�O���V�R�X�U�F�H�V���R�I���V�W�U�H�V�V���W�R���W�K�H���V�L�W�H�·�V��and the 

�$�R�,�·�V��habitats and vegetation.  

Magnitude and significance pre-mitigation 

Impacts on terrestrial flora and habitats are negative and may be significant. These are anticipated to 

happen during the deforestation activities. All flora species play a crucial role in the ecological balance of 

the area, supporting various forms of wildlife and helping to maintain soil health . Locally, for example, 

below the PV panels and along the RoW of the OHL, the impacts on flora and habitats are permanent and 

their probability is definite, as clearing will be unavoidable. Given this, impacts pre-mitigation measures are 

considered of high magnitude. Considering that the sensitivity of the receptor flora is classified as medium, 

�W�K�H���L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V���F�O�D�V�V�L�I�L�H�G���D�V��high . Mitigation measures are required and suggested below. 

MAGNITUDE - Impacts on flora and habitats  
CONSTRUCTION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Irregular -2     
Ability to recover Irreversible -4     
Probability Definite -4     
Intensity High -3     
Sum -15     
Magnitude of the impact High     

vs 
  SIGNIFICANCE 

(see matrix) 
High 

 

Sensitivity of the receptor Medium  

Mitigation measures  

The following general mitigation measures related to loss of flora and habitats during the c onstruction 

phase shall be complied with:  

�ƒ Secure necessary regulatory approvals for vegetation clearance; 

�ƒ The removal of vegetation should be reduced to the minimum extent possible, in accordance with plans 

and technical design as agreed upon in advance; site clearance shall be restricted to the 2.82 ha PV and 

BESS site, and the RoW (right-of-way) of the OHL (the Master Plan of the ARP defines a service strip 

with a width of 5 m) 

�ƒ The routing of the OHL, to be defined during the design stage, shall not encroach into the Azeitona 

Forest 

�ƒ Designated clearance areas for construction activities should be delineated and marked to prevent 

unintentional clearing and inadvertent encroachment into neighboring habitats 

�ƒ Rehabilitate and restore all temporarily disturbed areas (for example for storage of materials and 

excavated soil) with indigenous species from the wider area 

�ƒ Strictly apply mitigation measures to minimize dust generation due to construction and transportation 

activities (described in Section 8.3.1.1).  

Specifically for the area, and to assure effective biodiversity conservation, priority should be given to the 

preservation and transplantation of endemic and threatened species, with a particular focus on the VU 

Chytranthus mannii (Peach Tree) and Chlorophora excelsa (Spanish Cedar) as a minimum.  
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These species are of both ecological and cultural significance, making their protection essential for 

maintaining local biodiversity and safeguarding its role in the ecosystem. For this, the Contractor shall 

develop a detailed Conservation and Transplantation Procedure of endemic and threatened species, in 

collaboration with the Environmental Secretariat, Forestry Directorate and botanical experts. The Procedure 

should include the identification of viable seedlings and mature specimens within the Project area thorough 

dedicated site surveys; implementation of transplantation procedures to relocate specimens to protected 

areas with suitable environmental conditions, within/near the AoI; ensure ongoing monitoring and 

maintenance of transplanted individuals to support their survival and adaptation.  

Magnitude and significance post-mitigation 

The implementation of the above mitigation measures will reduce the probability of delivery of significant 

impacts, whose intensity is expected then to be reduce to low.  The application of the Conservation and 

Transplantation Procedure will allow the most severe impacts to be reversible. The project impact post-

mitigation is therefore assessed as of low significance, as analyzed in the below matrix. 

MAGNITUDE - Impacts on flora and habitats 
CONSTRUCTION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Once -1     
Ability to recover Reversible -1     
Probability Probable -3     
Intensity Low -1     
Sum -8     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Medium  

8.3.2.2 Fauna 

Sensitivity of the receptor 

The AoI supports a variety of fauna species, including mammals and avian species. One endangered (EN) 

bird species (Grey Parrot - Psittacus Erithacus), the near threatened (NT) Sao Tome Bronze napped Pigeon 

(Columba malherbii), as well as endemic birds (Horizorhinus dohrnii and Ploceus Prínceps) were identified 

in the Project site during biodiversity surveys. A community of the Nearly Threatened (NT) Cercopithecus 

mona (Mona Monkey) was identified at the far southwest corner of the survey investigation area, but the 

presence of specimens at the Project site itself cannot be confirmed.   

�7�K�H���I�D�X�Q�D���L�V���F�O�D�V�V�L�I�L�H�G���D�V���K�D�Y�L�Q�J���P�H�G�L�X�P���V�H�Q�V�L�W�L�Y�L�W�\���W�R���W�K�H���S�U�R�M�H�F�W�·�V���L�P�S�D�F�W�V. Given the characteristics of 

the fauna species at the site, even a very small external disturbance could substantially affect them or make 

them leave. Even though no species of economic importance inhabits the area, their conservation is 

assumed of at least medium value to the society. The species at site are legally and internationally protected 

(Law no. 11/99 on conservation and protection of fauna, flora and protected areas, Convention on 

Biological Diversity, the IUCN Red List, for example).  
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SENSITIVITY - Fauna 

Criteria Classification Scoring 

Existing regulations and guidance High protection level 3 
Value of the receptor Medium 2 
Vulnerability to the changes High 3 
Sum 8 
Sensitivity of the receptor Medium 

E&S impacts 

Site preparation for installation of the PV plant requires land clearing and ground excavation, potentially 

resulting on impacts on fauna due to direct habitat loss (deforestation) and disturbance . Fauna mortality 

or injury can occur due to the vegetation-clearing process, particularly on sensitive or slow-moving species 

that cannot quickly disperse. Most other species are expected to be able to migrate from the areas being 

cleared to the adjacent locations.  

Nesting, breeding, and foraging patterns will be potentially disrupted during the construction activities . 

Construction traffic, noise, light, vibration, and the presence of the workforce may contribute to tha t 

disruption and enhance displacement of resident fauna. Especially birds and other acoustically orientated 

animals living in the vicinity of the site can be disturbed by noise. Encounters with construction machinery 

and vehicles can additionally be a source of injury and death for local animals.  

The construction site will be fenced around its whole permitter, which will block access to the land inside, 

preventing animals from using it as habitat, foraging ground, or a corridor. This is especially impactful fo r 

larger mammals and terrestrial reptiles. Larger mammals have not been identified at site, except for 

domestic cows being grazed illegally and monkeys (Mona Monkey), which are highly mobile and arboreal, 

often using trees and elevated structures to move through their habitat. Reptiles have not been identified 

during the biodiversity survey, but are known to exist throughout the island.  

Small animals like rodents, amphibians, and small mammals can be affected by fences with fine mesh or 

buried bases that completely block access, fragmenting their habitat and isolating populations. Some small 

animals may attempt to squeeze through or dig under fences and become trapped or injured.  Reptiles and 

amphibians, in particular, are vulnerable to getting stuck in mesh or exposed to predators while navigating  

around fences. 

Consequences of the movement restrictions like population declines or local extinctions are not expected 

because the Project site does not include any important microhabitat (burrows, moist areas, or nesting 

sites) and has a relatively small size. Also to be considered is the reduced length of the OHL, the already 

existing short access road, and the lack of known migration corridors in the AoI. 

Other impacts could be caused by inadequate management of the site which could include improper 

conduct and housekeeping practices by workers (i.e. hunting of animals - the Mona Monkey is particularly 

at risk in this case, as this species is commonly hunted for bushmeat; discharge of waste to land, etc.). 
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Magnitude and significance pre-mitigation 

The resulting impacts of disturbance during the construction phase on fauna are negative and may be 

significant. Given this, impacts pre-mitigation measures are considered of medium magnitude. Considering 

�W�K�D�W���W�K�H���V�H�Q�V�L�W�L�Y�L�W�\���R�I���W�K�H���U�H�F�H�S�W�R�U���I�D�X�Q�D���L�V���F�O�D�V�V�L�I�L�H�G���D�V���P�H�G�L�X�P�����W�K�H���L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V���F�O�D�V�V�L�I�L�H�G���D�V��

medium.  

MAGNITUDE - Impacts on fauna 
CONSTRUCTION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Repeatedly -4     
Ability to recover Reversible -1     
Probability Definite -4     
Intensity Medium -2     
Sum -13     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Medium 

 

Sensitivity of the receptor Medium  

Mitigation measures 

The following general mitigation measures shall apply to reduce impacts on fauna during the construction 

phase:  

�ƒ Construction machinery, equipment and vehicles must be well maintained to minimize noise generation;  

�ƒ The designated clearance areas for construction activities should be delineated and marked to prevent 

unintentional clearing; 

�ƒ A general awareness of the natural environment needs to be generated among �&�R�Q�W�U�D�F�W�R�U�·�V��staff; 

Induction programs for the workers must include the importance of protecting the biodiversity and the 

local wildlife, to have proper behavior, avoid poaching and destroying the natural environment; 

�ƒ All types of waste generated during the construction phase must be properly stored and disposed of 

according to the Waste and Hazardous Materials Management Plan (see Chapter 8.3.1.4). 

The biodiversity baseline surveys and desktop research reveal the need for other, site-specific measures to 

be followed by the Contractor, as follows.  

Vegetation clearing shall strictly be avoided during the nesting season of local bird species, which coincides 

with the rainy season (September to February). From an ecological perspective, most birds of the area 

begin breeding with the onset of rain, with peak nesting activity occurring between November and January. 

This period is particularly important due to increased insect availability, which supports not only breeding  

birds but broader ecological processes. All major vegetation clearing activities should be scheduled during 

the dry season (June to August), when nesting activity is minimal. Dry weather is also, from a technical 

perspective, more favorable for clearing activities and deployment of heavy machinery.  

The southern edge of the survey investigation area (outside of the Project site itself, but within the AoI ) 

serves as a habitat for Mona monkeys (Cercopithecus mona), supporting foraging, shelter, and movement 

of these species. Disturbance through vegetation clearing, construction activities, or increased human 

presence must be minimized to avoid habitat degradation and negative impacts on the local Mona mo nkey 

population.  
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Magnitude and significance post-mitigation 

Following implementation of the above mitigation measures, the project impact post-mitigation is 

assessed as of low significance, as analyzed in the below matrix.  

MAGNITUDE - Impacts on fauna 
CONSTRUCTION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Irregular -2     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity Medium -2     
Sum -9     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Medium  

 

All mitigation measures identified for flora and fauna are listed in the ESMP and for their implementation, 

a Biodiversity Management Plan (BMP) is envisaged to be developed by the EPC Contractor, to ensure the 

protection of biodiversity resources during the site preparation and construction phase of the Proje ct. 

8.3.3 Impacts on the socio-economic environment 

8.3.3.1 Land use and livelihoods 

Sensitivity of the receptor 

The overall land available for the PV and BESS facilities has an area of 5 ha which are fully owned by the 

Government. From these, the layout foresees the usage of only 2.82 ha ���´�3�U�R�M�H�F�W���V�L�W�H�µ��. Outside this area, 

an overhead transmission line (OHL) of 2.7 km length is foreseen to connect the plant to the existing grid. 

There are no built structures or settlements within the Project site nor along the OHL. Therefore, the Project 

does not lead to physical involuntary resettlement.  

The Project site is composed of �I�R�U�H�V�W�V���R�I���W�K�H���I�R�U�P�H�U���6�m�R���-�R�U�J�H���$�]�H�L�W�R�Q�D���´�U�R�o�D�µ�����Z�K�L�F�K���Z�D�V���U�H�F�H�Q�W�O�\���G�H�I�L�Q�H�G��

as an airport protection perimeter area (according to the ARP Master Plan, the Project site is within the 

Planning Unit named Surrounding Area of Príncipe Airport). There are no producers in the site, however 

some logging and rudimentary charcoal production activities were identified . Some individuals have been 

exploring coal in this area with authorization from the Regional Department of Forests, but without any 

link to property rights. Coal activities are not a primary source of livelihood .  

The right to work and to earn an income enjoys a universally recognized right to protection , is highly valued 

by society, and even a very small external change could substantially affect the land use and therefore the 

livelihood of the affected persons. However, the number of people depending on or using the l and secured 

for the Project for logging is small - �W�K�L�V�� �U�H�Q�G�H�U�V�� �W�K�H�� �´�Y�D�O�X�H�� �R�I�� �W�K�H�� �U�H�F�H�S�W�R�U�µ�� �D�Q�G�� �W�K�H�� �´vulnerability to 

�F�K�D�Q�J�H�V�µ��as medium. Overall, the receptor sensitivity is assessed as medium. 
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SENSITIVITY - Land use and livelihoods 

Criteria Classification Scoring 

Existing regulations and guidance High protection level 3 
Value of the receptor Medium 2 
Vulnerability to the changes Medium 2 
Sum 7 
Sensitivity of the receptor Medium 

E&S impacts 

The Project site does not conflict with any of the relevant governmental entities formal planning c ontext, 

in terms of land use as per ARP Master Plan. that allows, for Unit UP5 (where the Project is planned), the 

installation of activities that benefit from proximity to the airport, includi ng solar energy production 

infrastructures. 

However, the proposed deforestation can possibly influence current land use and local community's 

livelihoods, as some logging and rudimentary charcoal production activities were identified in the Project 

site. The main impact relates to the inability of the users to continue these activities during construction 

and operation stage. There is a risk of loss of income sources if management and mitigation measures are 

not implemented appropriately and timely.  

Findings of the socio-economic survey undertaken in March 2025 by the Consultant indicate that the use 

of the Project�·�V AoI for agricultural activities does not pose a significant risk of economic displacement, as 

households demonstrate economic resilience through diversified land use strategies. 

During construction, fencing will be installed to surround the entire project site to prevent unauthorized 

entry and to reduce health and safety risks to the community. Once the construction fencing is installed, 

access to the land within will be prohibited.  

Magnitude and significance pre-mitigation 

Impacts on �W�K�H���F�R�P�P�X�Q�L�W�\�·�V��livelihoods as result of land use restriction are negative. Given the reduced 

income expected, the impact magnitude is assessed as medium. The impact is anticipated to happen once 

during construction phase (as soon as access to the site is forbidden), and be irreversible pre-mitigation . 

Considering that the sensitivity of the receptor is classified as medium, �W�K�H���L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V���F�O�D�V�V�L�I�L�H�G��

as medium . Mitigation and compensation measures are required and suggested below. 

MAGNITUDE - Impacts to land use and livelihoods 
CONSTRUCTION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short-term -1     
Frequency Once -1     
Ability to recover Irreversible -4     
Probability Definite -4     
Intensity High -3     
Sum -14     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Medium 

 

Sensitivity of the receptor Medium  
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Mitigation measures 

Initially, it is important that the official arrangements with the local authorities to secure the area for the 

Project are finalized. On 03.10.2025 the Regional Secretariat for Infrastructure, Works, Planning and 

Territory issued the document n. 29/SRIOOT/GOV.REG/2025 (Annex C) regarding the confirmation of land 

ownership for the installation of the PV and BESS project in the Autonomous Region of Príncipe.  

According to the document, within the scope of implementing the renewable energy proj ect and 

considering the progress of studies for the installation of the photovoltaic plant in the Azeitona area (next 

to Príncipe airport), and the need to ensure the legitimacy of the designated site for the installa tion of the 

infrastructure, the Regional Government hereby informs that: 

�ƒ The land in question is state-owned property of São Tomé and Príncipe, under the jurisdiction of the 

Regional Government of Príncipe; 

�ƒ The Regional Government of Príncipe expressly authorizes ETISP and its implementation partners to 

use the designated area for the construction, installation, and operation of the solar photovoltaic 

system and associated storage system; 

�ƒ The Regional Government reiterates its commitment to collaborate with ETISP in all necessary aspects 

to guarantee the implementation of this project in the Autonomous Region of Príncipe. 

As soon as the area is officially secured, the Regional Secretariat for Infrastructure, Works, Planning and 

Territory shall promptly and timely inform the community about the implementation of the P roject and 

related land use restrictions for logging and charcoal production .  

A minimization of impacts on livelihoods can be achieved by reducing the fenced area and P�U�R�M�H�F�W�·�V��

footprint to the technically defined, not extending beyond the needed plots. Also, any authorize d logging 

and charcoal production activities taking place in the nearby areas (not included in the Project site) shall 

not be disturbed.  

Compensation measures 

Mitigation will not be sufficient to reduce impacts on livelihood to acceptable levels. The Regional 

Secretariat for Infrastructure, Works, Planning and Territory shall indicate and provide another suitable area 

for current and future land users to develop these activities. The detailed information on available areas 

and their allocation to each affected person shall be provided at least 2 months prior to the delivery of the 

impact, i.e., 2 months before beginning of any construction activities.  

During the stakeholder engagement activities (described in Chapter 9.4), the authorities stated that the 

Regional Secretariat for Infrastructure, Works, Planning and Territory  will  manage the process in a fair and 

transparent manner, ensuring that no users are harmed in the process.  

Enhancement measures 

Specifically for fallen trees, local communities around the AoI could be directly and actively engaged in 

their sustainable use as follows: 

�ƒ Trees suitable for timber could be processed into planks by local people, with priority on directly 

affected users. This approach not only supports economic development within the impacted area but 

also reduces the demand for timber from other regions of the island. 
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�ƒ And the unfitted trees could be used for charcoal production, ensuring that wood waste is effe ctively 

repurposed. Local charcoal producers should be engaged to utilize this resource, reducing reliance on 

forest extraction from other parts of the island. 

Additionally, having the Consultant been informed that the extraction and usage of forest resources in the 

area is unsustainable, there is an opportunity to raise awareness and enhance techniques, providing tools 

and training for more sustainable charcoal production and logging techniques. One example of potentia l 

synergies is a project of a semi-industrial oven to be developed in a nearby site, involving the communities 

of Gaspar, Azeitona and São Joaquim (feasibility study still being conducted27). The project Developer is 

encouraged to coordinate with local authorities �D�Q�G���R�U���O�R�F�D�O���1�*�2�·�V���W�R�� �H�V�W�D�E�O�L�V�K�� �S�D�U�W�Q�H�U�V�K�L�S�V��for related 

awareness programs and capacity building of the affected loggers and charcoal producers. 

Magnitude and significance post-mitigation 

Following implementation of the above mitigation, compensation and enhancement measures, the Project 

impact post-mitigation is assessed as low significance, as analyzed in the below matrix.  

MAGNITUDE - Impacts to land use and livelihoods 
CONSTRUCTION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Once -1     
Ability to recover Reversible -1     
Probability Probable -3     
Intensity Medium -2     
Sum -9     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Medium  

8.3.3.2 Community Health and Safety 

Sensitivity of the receptor 

The receptors for impacts on Community Health and Safety (CHS) during construction activities include the 

villages in the proximity of the Project site (within 1.5 km and along the access road and transmission line), 

users of the airport and passers-by. 

�7�K�H���U�H�F�H�S�W�R�U���´�S�H�R�S�O�H�µ���L�V���K�L�J�K�O�\���S�U�R�W�H�F�W�H�G���E�\���Q�D�W�L�R�Q�D�O���D�Q�G���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���U�H�J�X�O�D�W�L�R�Q�V�����&�R�Q�V�L�G�H�U�L�Q�J���W�K�D�W���W�K�H��

site in not inhabited, and only a few persons use it, �W�K�H���Y�D�O�X�H���R�I���W�K�H���U�H�F�H�S�W�R�U���F�D�Q���E�H���F�O�D�V�V�L�I�L�H�G���D�V���´�P�H�G�L�X�P�µ��

(the number of people living within, depending on or using the area in any other way is moderate) and the 

vulnerability to changes as well (at least moderate changes are needed to substantially change the status of 

the receptor. There are some sensitive targets in the area).  

 

 
27 Information shared by Liqueza Tela Nón Project representative during the Public Hearing.  
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SENSITIVITY - People 

Criteria Classification Scoring 

Existing regulations and guidance Very high protection level 4 
Value of the receptor Medium 2 
Vulnerability to the changes Medium 2 
Sum 8 
Sensitivity of the receptor Medium 

E&S impacts 

As with any construction project, there is potential for impacts to CHS during the construction of the PV 

and BESS Project.  

Dust and engine emissions, noise and vibration created by construction activities could impact the 

�F�R�P�P�X�Q�L�W�\�·�V health or cause nuisance. Other hazards for the community members and visitors can result 

from any traffic passing by villages. There may be an increase in traffic flow and interference with current 

users during the construction of the proposed Project as a number of trucks and earth-m oving vehicles 

will be required to circulate to reach the site, and transport infrastructure, equipment and construction 

materials. Risk of traffic accidents can increase in the road network that connects with the Project site - 

Santo Antonio city port to the airport (ES201 road) - since this road is largely used by pedestrians.  

In addition to the risks posed by construction vehicles and machinery, there are potential hazards such as 

electric strikes, exposure to hazardous materials during construction and transport, and accidents causing 

falls, bruises, and wounds resulting from people entering the construction site. 

It is expected that both foreign and national workers will collaborate in the P �U�R�M�H�F�W�·�V���F�R�Q�V�W�U�X�F�W�L�R�Q����Based 

�R�Q�� �W�K�H�� �&�R�Q�V�X�O�W�D�Q�W�·�V�� �H�[�S�H�U�L�H�Q�F�H�� �Z�L�W�K�� �V�L�P�L�O�D�U�� �S�U�R�M�H�F�W�V���� �W�K�H�� �W�R�W�D�O�� �P�D�Q�S�R�Z�H�U�� �W�K�U�R�X�J�K�R�X�W�� �W�K�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q��

phase is foreseen/estimated to be around 20 unskilled workers for civil and structure works, and 10 skilled 

workers (electricians, managers, commissioning engineers) in charge of supervision and specialized 

technical activities such as electrical connections and commissioning. The presence of non-local workforce 

may bring some social conflicts with the local population. In this case, conflicts caused by cultural 

differences may happen. In addition, exposure of the surrounding communities to transmittable and non-

transmittable diseases, gender-based violence and sexual harassment caused by influx of temporary 

workers on the project could pose a health risk. 

Magnitude and significance pre-mitigation 

Impacts on CHS are negative and may be significant. These are anticipated to happen locally, based on a 

short-term duration activity (<1 year construction period) , possible and reversible. Given this, impacts pre-

mitigation are considered of medium  magnitude. �&�R�Q�V�L�G�H�U�L�Q�J���W�K�D�W���W�K�H���V�H�Q�V�L�W�L�Y�L�W�\���R�I���W�K�H���U�H�F�H�S�W�R�U���´�S�H�R�S�O�H�µ 

�L�V���F�O�D�V�V�L�I�L�H�G���D�V���P�H�G�L�X�P�����W�K�H���L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V���F�O�D�V�V�L�I�L�H�G���D�V��medium . Mitigation measures are required 

and suggested below. 
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MAGNITUDE - Impacts on Community H&S 
CONSTRUCTION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Repeatedly -4     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity High -3     
Sum -12     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Medium 

 

Sensitivity of the receptor Medium  

Mitigation measures 

The following identifies the mitigation measures related to CHS during the construction phase: 

�ƒ Community members are generally not expected to get close enough to the project installations  

resulting in any hazards. To make sure this does not happen, the construction site needs to be fenced. 

This may not be possible along the construction/rehabilitation of the linear infrastructures;  

�ƒ A safety distance between the public and any eventually existing non-fenced areas of the Project site 

and along the linear infrastructures can be ensured by implementation of warning and prohibition signs 

to highlight clearly that the area is restricted  and no access is allowed to unauthorized staff; 

�ƒ Induction to the workers, especially drivers to follow the traffic rules e.g. speed limit; This includes 

imposing a speed limit of 15 km/h for trucks on the construction site and 30 km/h on access roads, 

together with regular supervision of speed limit violations or damages to the access roads to reduce 

the risk of accidents; 

�ƒ Development of accident prevention/emergency preparedness policy and measures; 

�ƒ A �:�R�U�N�H�U�V�·���&�R�G�H���R�I���&�R�Q�G�X�F�W shall be developed, and the workers shall be thereof informed. The Code 

�R�I���&�R�Q�G�X�F�W���V�K�D�O�O���F�R�Q�W�D�L�Q���S�U�R�Y�L�V�L�R�Q�V���V�X�F�K���D�V�����´�J�R�R�G��neighborhood �µ���S�U�L�Q�F�L�S�O�H�����H���J�������W�K�H���Z�R�U�N�H�U�V���V�K�D�O�O���Q�R�W��

cause disturbances to any surrounding village related to noise, littering, or vandalism; gender-based 

violence and sexual harassment in the workplace or in the surrounding communities is strictly forbidden 

resulting in immediate cessation of the work agreement with the perpetrator; any potential or real 

conflicts with the local community shall be immediately reported to the management at site , and 

resource to direct confrontation shall be prohibited. 

In addition to the measures described, it is important to keep open communication channels betwee n the 

Contractor and the affected communities. One way of assuring this is granting of free and easy access to 

an independent and effective Grievance Mechanism for the community to be established by the Contractor 

as defined in Chapter 10.4 of this ESIA Report.  

Also regular consultations with stakeholders, including local communities, environmental organization s, 

and government agencies, should be maintained during the construction stage (and throughout the 

project's life cycle). This ensures that the project stays aligned with both environmental conservation goals 

and the needs of local population. It also helps in monitoring project impacts and fine-tuning mitigation 

efforts based on stakeholder feedback. This shall include as well disclosing relevant project- related 

information to stakeholders, including informing the nearby communities about upcoming works and the 

associated risks. 
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Furthermore, it is essential for the construction contractor to implement the noise and air em issions 

mitigations measures identified in the respective sections of the ESIA report.  

Magnitude and significance post-mitigation 

Following implementation of the above mitigation measures, the Project �·�V impact post-mitigation is 

assessed as of low significance, as analyzed in the below matrix.  

MAGNITUDE - Impacts on Community H&S 
CONSTRUCTION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Occasionally or never -1     
Ability to recover Reversible -1     
Probability Unlikely -1     
Intensity Low -1     
Sum -6     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Medium  

8.3.3.3 Occupational health and safety 

Sensitivity of the receptor 

The receptors for impacts on Occupational Health and Safety (OHS) during construction activities are the 

construction workers, including site management staff.   

�7�K�H�� �U�H�F�H�S�W�R�U�� �´�S�H�R�S�O�H�µ, including workers, is highly protected by national and international regulations. 

Considering that the labor needs are relatively small (30 persons in peak-times), the value of the receptor 

�F�D�Q���E�H���F�O�D�V�V�L�I�L�H�G���D�V���´�P�H�G�L�X�P�µ����the number of people living within, depending on or using the area in any 

other way is moderate) and the vulnerability to changes as well (at least moderate changes are needed to 

substantially change the status of the receptor. There are some sensitive targets in the area).  

SENSITIVITY - People (workers) 

Criteria Classification Scoring 

Existing regulations and guidance Very high protection level 4 
Value of the receptor Medium 2 
Vulnerability to the changes Medium 2 
Sum 8 
Sensitivity of the receptor Medium 

E&S impacts 

During construction, the nature of the activities implies a potential for accidents and injuries to occur if 

occupational health and safety systems are not developed and strictly enforced for all project personnel.  

Work accidents may occur at the construction site from various activities, e.g. accidents involving heavy 

machinery; cutting trees during site clearance; encounters with animals; electrocution or electrical fires from 

improper handling of electrical equipment and installations; exposure to hazardous chemicals such as fuels 

and cleaning agents; injuries from lifting, carrying, or moving heavy materials; heat exhaustion from 
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working in high temperatures; sun burns. The improper handling of c-Si PV waste from damaged panels 

may cause environmental issues emerging from lead leaching28, that can additionally translate into OHS 

issues when workers enter contact with this heavy metal. 

Furthermore, there is a potential for health hazards if workers are subjected to inadequate primary housing 

and sanitary conditions. 

As a result, the affected workers may become unproductive as they will not be able to effectively implement 

their activities assigned and deliver the expected outputs on time, associated to long-term or perm anent 

�Q�H�J�D�W�L�Y�H���H�I�I�H�F�W�V���R�Q���W�K�H���Z�R�U�N�H�U�V�·���K�H�D�O�W�K���R�U, in worst case, fatal accidents. 

Magnitude and significance pre-mitigation 

Impacts on Occupational H&S are negative and may be significant. Without proper evaluation and 

implementation of safety rules to reduce risks of accidents, the impacts will most probably happen 

repeatedly with high intensity. In case of serious incidents, worker(s) might not be able to fully recover. 

Given this, impacts pre-mitigation impacts are considered of high magnitude. Considering that the 

�V�H�Q�V�L�W�L�Y�L�W�\���R�I���W�K�H���U�H�F�H�S�W�R�U���´�S�H�R�S�O�H�µ���L�V���F�O�D�V�V�L�I�L�H�G���D�V���P�H�G�L�X�P�����W�K�H���L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V���F�O�D�V�V�L�I�L�H�G���D�V��high . 

MAGNITUDE - Impacts on Occupational H&S 
CONSTRUCTION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Repeatedly -4     
Ability to recover Irreversible -4     
Probability Probable -3     
Intensity High -3     
Sum -16     
Magnitude of the impact High     

vs 
  SIGNIFICANCE 

(see matrix) 
High 

 

Sensitivity of the receptor Medium  

Mitigation measures 

In light of the potential occupational health and safety risks , it is imperative that the Contractor ensures 

that necessary measures are in place and properly implemented to prevent accidents and health injuries 

through a comprehensive Occupational Health and Safety Management Plan (OHS Plan). The OHS Plan 

must include various aspects of occupational health and safety, including, at a minimum, measures to 

ensure lodging, food and water supply for the workers, implement sanitation systems, manage waste and 

wastewater and maintain camp cleanliness. Specific measures to safeguard the health & safety of the 

workers at site should also include, but not be limited to: 

�ƒ Definition of an organigram of roles and responsibilities related to OHS management at the  site 

including at least the information about first aid trained staff and the site Health & Safety  Manager 

�ƒ Assure availability of site specific first aid equipment; 

�ƒ Set up workplace safety rules. All workers are required to strictly follow safety rules in their working 

conditions; 

 
28 European Commission JRC Technical Reports, Analysis of Material Recovery from Silicon Photovoltaic Panels. Retrieved from:  
https://www.researchgate.net/publication/301693669_Analysis_of_Material_Recovery_from_Silicon_Photovoltaic_Panels#pff     
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�ƒ Provide personal protective equipment (PPE) for all staff according to their works. Personal protection 

equipment must be provided in good conditions to the workers comprising of basic elements suc h as 

helmets, safety boots, ear protection, and dust masks, as well as equipment appropriate for specific 

works such as working at heights, working in trenches, electrical works, among others. Periodically check 

and maintain all the equipment to make sure that it is in good condition for use; 

�ƒ Demark, fence and secure all trenches and manholes; 

�ƒ Usage of fences and barriers must be in place wherever needed and deemed practical; 

�ƒ Secure parked trucks, vehicles or machines against unauthorized access and use; 

�ƒ Place noticeboards in place at different locations highlighting the following information: 

- Mandatory PPE at site, 

- Name, location and contact of the Health & Safety Manager and the first aid trained staff at site , 

- Emergency phone number of the nearest fire brigade, 

- Emergency phone number of the nearest hospital (Hospital Dr. Manuel Quaresma Dias da Graça), 

- Emergency phone number of the nearest police station, 

- �+�	�6���P�D�Q�D�J�H�P�H�Q�W���E�U�H�D�F�K�H�V���R�I���W�K�H���P�R�Q�W�K�����´�F�D�W�F�K���R�I���W�K�H���P�R�Q�W�K�µ��, 

- Summary of the main safety requirements.  

�ƒ Train staff in H&S topics, conduct daily toolbox talks, allow only qualified personnel for specific tasks; 

�ƒ Execution of appropriate risk assessments with all needed actions to prevent workers from possible 

incidents and accidents; 

�ƒ Emergency response procedures should be put in place through an Emergency Response Plan to ensure 

that an injured individual will receive competent help as quickly as possible; 

�ƒ Provide and make accessible a transparent Grievance Mechanism for workers to be established by the 

Contractor as defined in Chapter 10.5 of this ESIA Report; 

�ƒ Report and record any accidents, incidents and/or breach of relevant legislation; 

�ƒ Prohibit recruiting children who are below the minimum age of 18 years whether to work direc tly or 

indirectly on the Project. 

Magnitude and significance post-mitigation 

Following implementation of the above mitigation measures, the Project �·�V impact on OHS post-mitigation 

is assessed as low significance, as analyzed in the below matrix.  

MAGNITUDE - Impacts to Occupational H&S 
CONSTRUCTION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Short term -1     
Frequency Occasionally or 

never 
-1     

Ability to recover Reversible -1     
Probability Possible -2     
Intensity Medium -2     
Sum -8     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Medium  
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8.4 Step 3 (b): Multi Criteria Analysis - Impacts and Mitigation Measures 

during Operation   

8.4.1 Impacts on the physical environment 

8.4.1.1 Soil contamination from waste and hazardous materials 

E&S impacts 

During the operation and maintenance (O&M) of the PV plant and the BESS, solid waste generation is 

expected mainly consisting of scrap items of replaced or damaged appliances or parts. Normally such 

appliances would only be replaced after their end of life, which is usually about 20 years for most 

appliances, but possible replacement of equipment could be needed in case of unexpected damages on 

PV panels or batteries. 

The maintenance activities of the OHL and associated equipment will produce small amounts of hazardous 

and non-hazardous consumables waste like spent lubricants and fluids, insulation debris, and trench spoil, 

as well as damaged inverters and transformers. Maintenance of the Right-of-Way (ROW, a service strip 

with a width of 5 m) will imply regular production of green waste as well, as the ROW must be kept free of 

tall vegetation that could damage the conductors. No trees will be allowed to grow within the ROW, so 

only smaller green waste (shrubs, grasses) will be produced.  

The O&M waste could lead to environmental and soil pollution, if not properly managed (e.g., illegal  

disposal of waste to land, improper management of hazardous waste and hazardous materials, etc.). 

The Feasibility Study (Fichtner, draft version dated May 2025) recommends the incorporation of crystalline 

silicon (c-Si) PV panels in the plant. The improper handling of c-Si PV waste from damaged panels may 

cause environmental issues emerging from lead leaching29. 

Potential soil impacts may arise from accidental spills from machinery, or deficient domestic waste 

management, but the risk is considered to be minor due to the limited number of required equipme nt and 

personnel at site during O&M. 

Magnitude and significance pre-mitigation 

The Project's pre-mitigation impacts on soil during O&M are negative, even though the amount of 

municipal and hazardous waste generated will be significantly lower during the operation phase compared 

to the construction phase. These are anticipated to happen seasonally throughout the Project lifetime, and 

to be long-term and reversible. Given this, impacts on soil pre-mitigation are considered of medium 

�P�D�J�Q�L�W�X�G�H���� �&�R�Q�V�L�G�H�U�L�Q�J�� �W�K�D�W�� �W�K�H�� �V�H�Q�V�L�W�L�Y�L�W�\�� �R�I�� �W�K�H�� �U�H�F�H�S�W�R�U�� �´�V�R�L�O�µ�� �L�V�� �F�O�D�V�V�L�I�L�H�G�� �D�V�� �P�H�G�L�X�P���� �W�K�H�� �L�P�S�D�F�W�V�·��

significance is classified as medium .  

 
29 European Commission JRC Technical Reports, Analysis of Material Recovery from Silicon Photovoltaic Panels. Retrieved from:  
https://www.researchgate.net/publication/301693669_Analysis_of_Material_Recovery_from_Silicon_Photovoltaic_Panels#pff     
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MAGNITUDE - Impacts on soil - waste management 
OPERATION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Long term -3     
Frequency Seasonal -3     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity Low -1     
Sum -11     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Medium 

 

Sensitivity of the receptor Medium  

Mitigation measures 

Mitigation measures are required from the Operator in the same line as for the construction phase and 

suggested below. 

The Operator shall update the Waste and Hazardous Materials Management Plan developed during the 

construction stage, considering the specific O&M conditions and overall quantity of municipal and 

hazardous waste generated, that will be significantly lower during O&M .  

The Waste and Hazardous Materials Management Plan for operation shall include, as a minimum, the 

following measures: 

Domestic solid waste 

All domestic non-hazardous solid waste shall be temporarily stored in a shed that is protected from the 

elements (wind, rain, storms, etc.) with properly contained litter bins. The Contractor shall discuss with the 

Waste Recovery Cooperative in Porto Real to assess their capacity to receive and manage the recyclable 

materials (glass, metal and plastic) generated at the site.  In the lack of an appropriate solution for waste 

management in the island, the non-recyclable waste shall be regularly transported to the nearby Pincatê 

dump.  

Green waste 

Organic residues (green waste) shall be separated, and preference should be given to the recovery of these 

materials. A�V���S�H�U���)�R�U�H�V�W�U�\���/�D�Z�����$�U�W�L�F�O�H�����������´�X�V�H���R�I���Z�R�R�G���P�D�W�H�U�L�D�O�µ�����L�W���L�V���P�D�Q�G�D�W�R�U�\���W�R���P�D�N�H���U�D�W�L�R�Q�D�O���X�V�H���R�I��

wood material from cutting of trees, and it is forbidden to burn or abandon it at the site of explo itation, 

except with special authorization from the Forestry Directorate. The Contractor shall discuss with the Waste 

Recovery Cooperative in Porto Real to the assess their capacity to receive and manage the few green waste 

generated during the O&M maintenance activities (vegetation control) at the Príncipe Com posting Station.  
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Hazardous waste (including damaged and end- of -life PV panels and batteries) 

A regular maintenance of all equipment and machinery used on site is a good preventive measure against 

leaks of oily substances and fuel to the ground, as well as incorporating dripping pans at machinery, 

equipment, and areas that are prone to contamination. If spillage occurs, spill must be immediately 

contained, cleaned-up, and contaminated soil treated as hazardous waste. 

While there is not a solution for the safe disposal of hazardous waste in the country, the Operator shall 

store it, together with hazardous materials, in proper areas at the site and in a location where they cannot 

reach the ground surface in case of accidental spillage. This means storage facilities that are of hard 

impermeable surface, flame-proof, with 110% containment capacity, accessible to authorized personnel 

only, locked when not in use, and that prevent incompatible materials (e.g., acids and bases, flammables 

and oxidizers) from coming in contact with one another.  

A register of all hazardous materials used and accompanying Material Safety Data Sheet (MSDS) must be 

present at the storage and usage location at all times. Spilled material and damaged PV panels shall be 

tracked and accounted for as well.  

The hazardous waste shall be kept at the site for as long as possible. If the hazardous waste will need to be 

taken out of the site before an appropriate final destination is available in the island/country, it needs to 

be transported to the Pincatê dump. Here, a dedicated storage location shall be made available by the 

regional authorities to avoid mixing of hazardous waste with domestic waste, leading to increased risks for 

the persons entering the open-access site. The storing location shall also eliminate the risk of any leaks to 

the environment and obey the same characteristics as the storing facilities at the construction site.  

Damaged and end-of-life PV panels and batteries should be returned to the supplier for recycling, and this 

arrangement should be the responsibility of the Operator . The supplier shall have been previously selected 

by the Contractor to be a company that commits to collect and recycle used PV solar panels and batteries 

at the end of their life. 

Magnitude and significance post-mitigation 

Following implementation of the above mitigation measures, the Project �·�V impact post-mitigation is 

assessed as of low significance, as analyzed in the below matrix.  

MAGNITUDE - Impacts on soil - waste management 
OPERATION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Long term -3     
Frequency Irregular -2     
Ability to recover Reversible -1     
Probability Unlikely -1     
Intensity Low -1     
Sum -9     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Medium  
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8.4.1.2 Landscape and visual impacts 

E&S impacts  

After the construction activities and vegetation clearance, the permanent change of current landscape due 

to the physical presence of the solar panels will have potential visual impact for nearest habitations, users 

of the airport and visitors . The major project component of the PV modules is spread over a horizontal 

form with a maximum height of 0.5 m above the ground level, and the dimension of each PV panel is 

2,278×1,134 mm.  

The visual impacts of the PV panels are mainly subjective; some people would regard the arrays�· engineered 

view as pleasant, while others would regard them as intruding with the natural view. It is pointed out that 

the PV facility will be located in the vicinity of the airport, one main existing man-made feature  affecting 

presently the local landscape.  

It is noted that the Project site is within the designated area for infrastructure expansion defined in the ARP 

Master Plan, which means that this Planning Unit will allow the expansion of the airport infrastructure and 

the installation of a set of activities and facilities that consume more space and that benefit fro m the 

morphological conditions of the terrain and the good accessibility of this area, including solar e nergy 

production infrastructures . Therefore, the implementation of other urban infrastructure s around the PV and 

BESS system will also incur visual impacts to the current landscape, and, like the Project in question, will be 

part of the new local landscape scenario.  

Magnitude and significance pre-mitigation 

The project impacts pre-mitigation on landscape during operation phase are negative, but do no t necessary 

happen, as perception of negative landscape impacts is rather subjective and individual (the probability of 

�W�K�H���L�P�S�D�F�W���R�F�F�X�U�U�L�Q�J���L�V���W�K�H�U�H�I�R�U�H���F�O�D�V�V�L�I�L�H�G���D�V���´�S�R�V�V�L�E�O�H�µ��. The presence of PV and BESS modules on site is 

anticipated to happen frequently throughout the operation phase (all project life cycle). The  significance of 

the visual impacts will reduce at increasing distance from the development. Given this, impacts on landscape 

pre-mitigation are considered of medium magnitude. Considering that the sensitivity of the rec eptors 

�´�O�D�Q�G�V�F�D�S�H�µ���L�V���F�O�D�V�V�L�I�L�H�G���D�V���O�R�Z�����W�K�H���L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V���F�O�D�V�V�L�I�L�H�G���D�V��low .  

MAGNITUDE - Impacts on landscape   
OPERATION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Long term -3     
Frequency Once -1     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity Medium -2     
Sum -10     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Low  

 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 180   

Mitigation measures 

Mitigation measures for visual impacts arising from operation phase are nonetheless required to reduce 

the magnitude of the impact and assure that the significance remains low. The measures include:  

�ƒ Signage related to the PV Park must be discrete and confined to the entrance gate; 

�ƒ The footprint of the operations and maintenance facilities, as well as parking and vehicular circulation, 

should be clearly defined, and not be allowed to enter into other areas; 

�ƒ Earth-toned or dark-colored mounting structures shall be selected to help them blend with the  

environment; 

�ƒ The site shall be kept clean and free of debris to maintain a tidy appearance. 

In case of complaints from local population, tourist operators or local associations, the Developer shall 

consider the possibility of installing a green belt with native vegetation to work as scree ning around the 

PV site.  

Magnitude and significance post-mitigation 

Following implementation of the above mitigation measures, the intensity of delivered impacts and their 

probability are reduced, leading to a reduction in magnitude of the Project impact post-mitigation to low. 

The significance remains low.  

MAGNITUDE - Impacts on landscape 
OPERATION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Long term -3     
Frequency Once -1     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity Low -1     
Sum -9     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Low  

8.4.2 Impacts on the biological environment 

8.4.2.1 Fauna and flora 

E&S impacts 

Day-to-day facility operations will involve regular on-site preventive and corrective maintenance tasks to 

keep the PV power plant in optimal working condition. Vegetation control and ground keeping are 

important scheduled tasks for solar PV power plants since there is a likelihood for vegetation to shade the 

modules. Maintenance of the OHL will also include clearing of vegetation and debris from the right- of-way 

to prevent interference with the lines and avoid electrical hazards.  

Potential impacts to fauna during the Project's operation are related to direct fauna disturbance by O&M 

workers (including poaching) and traffic, movement restrictions, the lake effect, and birds contact with the 

power line.    
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Movement restrictions 

The PV plant will be fenced around its whole permitter, blocking access to the land inside and preventing 

animals from using it as habitat, foraging ground, or a corridor. This is, in general terms, especially 

impactful for larger mammals and terrestrial reptiles. Larger mammals have not been identified at site, 

except for domestic cows being grazed illegally and monkeys (Mona Monkey), which are highly mobile 

and arboreal, often using trees and elevated structures to move through their habitat. Reptiles have not 

been identified during the biodiversity survey, but are known to exist throughout the island.  

Small animals like rodents, amphibians, and small mammals can be affected by fences with fine mesh or 

buried bases that completely block access, fragmenting their habitat and isolating populations. Some small 

animals may attempt to squeeze through or dig under fences and become trapped or injured. Reptiles and 

amphibians, in particular, are vulnerable to getting stuck in mesh or exposed to predators while navigating 

around fences. 

Consequences of the movement restrictions like population declines or local extinctions are not expected 

because the Project site does not include any important microhabitat (burrows, moist areas, or nesting 

sites) and has a relatively small size. Also to be considered is the reduced length of the OHL, the already 

existing short access road, and the lack of known migration corridors in the AoI. 

The lake effect 

Birds can sometimes mistake solar panels for bodies of water due to the way the panels reflect sunlight. 

Large solar arrays, especially those with dark, glossy surfaces, can create a shimmering effect that closely 

resembles the appearance of lakes or ponds when viewed from above ���´�O�D�N�H���H�I�I�H�F�W�µ��. This visual similarity 

can be particularly misleading for migratory waterbirds, which rely heavily on visual cues to locate suitable 

habitats during flight. As a result, birds may attempt to land on the panels, leading to collisions or 

disorientation, especially if the installation is located along a migratory route or near natural water bodies. 

Waterfowl and shorebirds (e.g., ducks, geese, grebes) are especially vulnerable.  

There are no wetlands in the AoI that waterbirds could be accustomed to land on or feed fro m. Additionally , 

the biodiversity baseline assessment did not indicate the presence of migratory waterbirds within or 

passing through the AoI. However, the survey at the site revealed the presence of the yellow-billed kite 

(Milvus aegyptius). This kite species inhabits terrestrial and aquatic habitats and is an opportunistic 

scavenger and predator feeding from a wide range of animals, including, when available, fish. Therefore, 

and even though the yellow-billed kite is a bird of prey and not a waterbird, there is a cha nce that it may 

be attracted to the PV panels by the lake effect. This may result in death or injuries to individual specimens.  

Bird contact with powerlines 

Globally, power transmission and distribution lines pose a threat to wildlife and birds in particular chiefly 

through collision and electrocution. Additionally, collision and electrocution events often cause el ectrical 

faults, power outages, fires and equipment damage, which may lead to reputational and financial costs 

(BirdLife International, TransMit tool).  



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 182   

The yellow-billed kite (Milvus aegyptius) is a bird of prey identified at the site that, like other birds of prey, 

is at risk of collision with the OHL of the Project due to its relatively large wingspan (150-160 cm) and its 

habit of perching on poles and pylons, especially in open landscapes or near human settlements. Even 

though kites are agile fliers and have good vision, in conditions of low visibility, or when distracted while 

hunting, they can collide with the electrical wires.  

Other species identified during the survey are not considered to be at significant risk of co llision due to 

their small size.  

Magnitude and significance pre-mitigation 

Impacts on flora and fauna are anticipated to happen during O&M activities and are negative and may be 

significant. Given this, impacts pre-mitigation measures are considered of medium magnitude. Considering 

that the sensitivity of the receptor flora and fauna �L�V�� �F�O�D�V�V�L�I�L�H�G�� �D�V�� �P�H�G�L�X�P���� �W�K�H�� �L�P�S�D�F�W�V�·�� �V�L�J�Q�L�I�L�F�D�Q�F�H�� �L�V��

classified as medium . Mitigation measures are required and suggested below. 

MAGNITUDE - Impacts on flora and fauna 
OPERATION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Long term -3     
Frequency Irregular -2     
Ability to recover Reversible -1     
Probability Probable -3     
Intensity Medium -2     
Sum -12     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Medium 

 

Sensitivity of the receptor Medium  

Mitigation measures  

The following identifies the mitigation measures related to fauna and flora during the operational phase.  

To manage vegetation effectively, only biological and mechanical control methods �³ such as grass 

mowing �³ shall be employed; the use of chemical products shall be strictly prohibited. An O&M 

strategy must be in place to eliminate the risk of shading caused by vegetation growth. Additionally,  all 

major vegetation clearing activities should be scheduled during the dry season (June to August), when bird 

nesting activity is at its lowest, to minimize ecological disturbance. 

Hunting of Mona Monkey for bushmeat shall be strictly prohibited to the O&M workers. Only the defined 

access roads shall be used and no off-road driving shall be allowed. This will prevent impacts on 

surrounding wildlife and habitats. Littering at the site or the surroundings, making fire, listening to loud 

music or making other types of excessive noise shall be forbidden during O&M activities.    

To prevent animal movement restrictions, the fence shall allow the safe underpass of small mammals, 

reptiles and amphibians, supporting habitat connectivity between the Project site and Azeitona Forest, by 

including the following design considerations: 

�ƒ The bottom of the fence shall be raised 10�²20 cm above the ground; 
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�ƒ The design of ecological corridors within and around the development site like bridges or tunnels is 

usually best-suited for large solar parks intersecting migration routes or natural corridors. The 

information obtained about the Project site so far does not justify this type of measure. Ther efore, 

alternatively it is suggested to plan small openings or small tunnels at intervals along the fence to allow 

sage passage for small animals; 

�ƒ Avoid sharp edges, barbed wire, or electric current. 

To prevent the lake effect, an Anti-Glare-Coating applied on the panels would be a suitable solution for 

the Project. Alternatively, visual cues (e.g., white grid lines, decals, or patterns) to break up the mirror-like 

appearance can be used. However, because an Anti-Glare Coating would be beneficial to avoid eventual 

impacts on civil aviation (see Chapter 8.4.3.1), this measure shall be prioritized.   

To prevent bird contact with powerlines, it is recommended to install bird deflectors at the lines, such as 

spirals, flappers, or swinging devices that move in the wind. Alternatively, large, brightly colored spheres 

can be used. The most appropriate bird deflector type shall be determined by the Contractor during the 

detailed design phase with support of local biodiversity experts. 

To avoid perching at the poles, perch deterrents shall be installed. Of the perch deterrents that have been 

tested experimentally, spikes and rotating mirrors tend to be the most effective. Perch deterrents shall only 

be used to prevent perching in unsafe locations, as deterrents in safe perching locations may encourage 

perching at less safe locations (BirdLife International, TransMit tool). The location for perch deterrents shall 

be determined by the Contractor during the detailed design phase with support of local biodiversity 

experts. 

To avoid electrocution in case of contact of birds with the OHL, insulation shall be planned to provide a 

barrier between the bird and any energized components which it may contact when landing o r sitting on 

the structure. Insulation may be installed over energized cables (e.g. phase conductors or jumper wires) or 

over grounded perching sites (e.g. metal crossarms). Insulation is generally more effective at reducing 

mortality than using perch diversion to redirect birds away from energized equipment, although both 

methods used together can be highly effective (BirdLife International, TransMit tool). The locations for the 

insulation shall be determined by the Contractor during the detailed design phase. 

All mitigation measures identified for flora and fauna are listed in the ESMP and for their implementation, 

a Biodiversity Management Plan (BMP) is envisaged to be developed by the EPC Contractor, to ensure the 

protection of biodiversity resources during the site preparation and construction phase of the Proje ct. 

Magnitude and significance post-mitigation 

Following implementation of the above mitigation measures, the Project �·�V impact post-mitigation is 

assessed as of low significance, as analyzed in the below matrix.  
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MAGNITUDE - Impacts on flora and fauna 
OPERATION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Long term -3     
Frequency Occasionally or never -1     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity Low -1     
Sum -9     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Medium  

8.4.3 Impacts on the socio-economic environment 

8.4.3.1 Community health and safety   

E&S impacts 

Few impacts are expected to happen during O&M on the communities, as inhabitants and visitors are 

generally not expected to get close enough to the Project �·�V installations. As such, the risk of exposure to 

hazards�³ such as electric shock or contact with hazardous materials�³ is considered minimal.  

Recent studies estimate that the electrification rate is around 96% in the ARP (PNOT, 2020). Therefore, 

significant health and safety risks related to illegal electricity tapping for power theft by local people  is not 

expected in the AoI.  

Access to the Project site during this phase will be limited to the use of existing roads by authorized 

personnel and equipment for routine O&M tasks. The frequency of site visits is expected to be low, resulting 

in minimal disruption to local traffic. Consequently, the impact on traffic flow will be negligible, and the 

risk of traffic-related incidents will be significantly reduced. 

Another aspect related to the installation of solar panels and community safety is the po tential glare caused 

by sunlight reflected off the PV panel modules which in turn could affect nearby receptors, such as those 

located at the airport. Specifically, pilots landing, taking off, or flying planes at low-alt itude could suffer 

from temporarily impaired vision due to the glint & glare effects . Intense or poorly-angled reflections from 

solar panels can also interfere with instrument readings in the cockpit and affect air traffic control 

towers or navigational aids. However, this risk is generally low and manageable with proper design and 

assessment. It is important to note that PV panels work on the concept of absorbing sunlight rather than 

reflecting it as compared to other technologies that concentrate solar energy.  

Magnitude and significance pre-mitigation 

Impacts on Community H&S are negative and may be significant. These are anticipated to happen locally, 

with a low possibility, and be generally reversible. Given this, impacts pre-mitigation are considered of 

medium �P�D�J�Q�L�W�X�G�H�����&�R�Q�V�L�G�H�U�L�Q�J���W�K�D�W���W�K�H���V�H�Q�V�L�W�L�Y�L�W�\���R�I���W�K�H���U�H�F�H�S�W�R�U���´�S�H�R�S�O�H�µ���L�V���F�O�D�V�V�L�I�L�H�G���D�V���P�H�G�L�X�P�����W�K�H��

�L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V���F�O�D�V�V�L�I�L�H�G���D�V��medium . Mitigation measures are required and suggested below. 

MAGNITUDE - Impacts on Community H&S     
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OPERATION | PRE-MITIGATION 
Criteria Classification Scoring     
Spatial extent Local -1     
Duration Long term -3     
Frequency Repeatedly -4     
Ability to recover Reversible -1     
Probability Possible -2     
Intensity Medium -2     
Sum -13     
Magnitude of the impact Medium     

vs 
  SIGNIFICANCE 

(see matrix) 
Medium 

 

Sensitivity of the receptor Medium  

Mitigation measures 

The following identifies the mitigation measures related to community health and safety during the O&M 

phase: 

�ƒ To make sure that unauthorized persons do not enter the PV and BESS site, the area needs to be fenced. 

Fencing will not be possible along the linear infrastructures, but a barrier arm or a bollard at the entrance 

of the access road shall be placed; 

�ƒ Warning and prohibition signs shall be installed at the gate to the PV park, at the poles and at the access 

road to highlight clearly that the areas are restricted and no access and interference with equipment is 

allowed to unauthorized staff; the signs shall additionally inform the public of the electrical hazards 

related to tampering with the OHL lines or the transformers, even thought the risk for illegal electricity 

tapping is deemed small in the area; 

�ƒ Induction to the workers, especially drivers to follow the traffic rules e.g. speed limit. This includes 

imposing a speed limit of 30 km/h on access roads, together with regular supervision of speed limit 

violations or damages to the access roads to reduce the risk of accidents; 

�ƒ Development of accident prevention/emergency preparedness policy and measures. 

To avoid glint & glare effects, an Anti-Glare-Coating applied on the panels would be a suitable solut ion for 

the Project. However, the need for this measure shall first be evaluated by means of a Glint & Glare 

Assessment performed with specialized simulation software. The assessment shall be prepared by the 

Developer and provided to the National Airports and Air Safety Company (ENASA) for evaluation and 

decision on the specific mitigation necessary. 

In addition to the measures described, it is important to keep open communication channels between the 

Operator and the affected communities. One way of assuring this is granting of free and easy access to an 

independent and effective Grievance Mechanism for the community to be established by the Operator as 

defined in Chapter 10.4 of this ESIA Report.  

Also regular consultations with stakeholders, including local communities, environmental organizations, 

and government agencies, should be throughout the project's life cycle. This ensures that the project stays 

aligned with both environmental conservation goals and the needs of local population. It also help s in 

monitoring project impacts and fine-tuning mitigation efforts based on stakeholder feedback. This shall 

include as well disclosing relevant project-related information to stakeholders, including informing the 

nearby communities about upcoming O&M works and the associated risks. 
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Magnitude and significance post-mitigation 

Following implementation of the above mitigation measures, the project impact post-mitigation can be  

reduced to a low significance level, as analyzed in the below matrix.  

MAGNITUDE - Impacts on Community H&S 
OPERATION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Long term -3     
Frequency Occasionally or never -1     
Ability to recover Reversible -1     
Probability Unlikely -1     
Intensity Low -1     
Sum -8     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor Medium  

8.4.3.2 Occupational health and safety 

E&S impacts 

The nature of the O&M activities carries a potential for accidents and injuries to occur if o ccupational health 

and safety (OHS) systems are not developed and strictly enforced for all project personnel.  

Work accidents may occur at the PV and BESS site from various activities, e.g. accidents involving slips and 

falls; working with powered and hand-held tools; moving machinery; encounters with animals; 

electrocution or electrical fires from improper handling of electrical equipment and installations; exposure 

to hazardous chemicals such as fuels and cleaning agents; injuries from lifting, carrying, or moving heavy 

loads; heat exhaustion from working at high temperatures; improper handling of PV waste from damaged 

panels and damaged batteries.  

For the overhead lines, during O&M activities workers face risks from electrical exposure, falls, and 

equipment-related accidents. In addition, electromagnetic field from the OHL operation might pose some 

risks to the health and safety of workers. 

As a result, the affected workers may become unproductive as they will not be able to effectively implement 

their activities assigned and deliver the expected outputs on time, associated with long-te rm or permanent 

�Q�H�J�D�W�L�Y�H���H�I�I�H�F�W�V���R�Q���W�K�H���Z�R�U�N�H�U�V�·���K�H�D�O�W�K���R�U���L�Q���Z�R�U�V�W���F�D�V�H���I�D�W�D�O���D�F�F�L�G�H�Q�W�V�� Hence, strict safety protocols and 

training are essential. 

Magnitude and significance pre-mitigation 

Impacts on Occupational H&S are negative and may be significant. Without proper evaluation and 

implementation of safety rules to reduce risks of accidents, the impacts will most probably happen, 

repeatedly and with high intensity. In case of serious incidents, worker(s) might not be unable to fully 

recover. Given this, impacts pre-mitigation are considered of high magnitude. Considering that th e 

�V�H�Q�V�L�W�L�Y�L�W�\���R�I���W�K�H���U�H�F�H�S�W�R�U���´�S�H�R�S�O�H - workers�µ���L�V���F�O�D�V�V�L�I�L�H�G���D�V���P�H�G�L�X�P�����W�K�H���L�P�S�D�F�W�V�·���V�L�J�Q�L�I�L�F�D�Q�F�H���L�V���F�O�D�V�V�L�I�L�H�G��

as high .  

 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 187   

MAGNITUDE - Impacts on Occupational Health and Safety 
OPERATION | PRE-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Long term -3     
Frequency Seasonal -3     
Ability to recover Irreversible -4     
Probability Probable -3     
Intensity Medium -2     
Sum -16     
Magnitude of the impact High     

vs 
  SIGNIFICANCE 

(see matrix) 
High 

 

Sensitivity of the receptor Medium  

Mitigation measures 

In light of the potential occupational health and safety risks , it is imperative that the Operator ensures that 

necessary measures are in place and properly implemented to prevent accidents and health injuries 

through a comprehensive Occupational Health and Safety Management Plan (OHS Plan). The OHS Plan 

must include various aspects of occupational health and safety, including specific measures to safeguard 

the health & safety of the workers at site keeping in mind that O&M works may require operations similar 

to the construction stage such as localized excavations and movement of machinery (for reparations, for 

example). The OHS Plan for O&M shall include, but not be limited to: 

�ƒ Definition of an organigram of roles and responsibilities related to OHS management at the si te 

including at least the information about the �2�S�H�U�D�W�R�U�·�V���F�R�U�S�R�U�D�W�H Health & Safety Manager 

�ƒ Assure availability of site specific first aid equipment 

�ƒ Set up workplace safety rules. All workers are required to strictly follow safety rules in their working 

conditions 

�ƒ Provide personal protective equipment (PPE) for all staff according to their works. Personal protection 

equipment must be provided in good conditions to the workers comprising of basic elements suc h as 

helmets, safety boots, ear protection, and dust masks, as well as equipment appropriate for specific 

works such as working at heights, working in trenches, electrical works, among others. Periodically check 

and maintain all the equipment to make sure that it is in good condition for use 

�ƒ Demark, fence and secure all trenches and manholes 

�ƒ Usage of fences and barriers must be in place wherever needed and deemed practical 

�ƒ Secure parked trucks, vehicles or machines against unauthorized access and use 

�ƒ Place one noticeboard at the fence highlighting the following information: 

- Mandatory PPE at site, 

- Name, location and contact of the �2�S�H�U�D�W�R�U�·�V���F�R�U�S�R�U�D�W�H��Health & Safety Manager, 

- Emergency phone number of the nearest fire brigade, 

- Emergency phone number of the nearest hospital (Hospital Dr. Manuel Quaresma Dias da Graça), 

- Emergency phone number of the nearest police station, 

- �+�	�6���P�D�Q�D�J�H�P�H�Q�W���E�U�H�D�F�K�H�V���R�I���W�K�H���P�R�Q�W�K�����´�F�D�W�F�K���R�I���W�K�H���P�R�Q�W�K�µ��, 

- Summary of the main safety requirements.  

�ƒ Train staff in H&S topics, allow only qualified personnel for specific tasks; 

�ƒ Execution of appropriate risk assessments with all needed actions to prevent workers from possible 

incidents and accidents 
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�ƒ Emergency response procedures should be put in place through an Emergency Response Plan to ensure 

that an injured individual will receive competent help as quickly as possible. 

�ƒ Provide and make accessible a transparent Grievance Mechanism for workers to be established by the 

Operator as defined in Chapter 10.5 of this ESIA Report 

�ƒ Report and record any accidents, incidents and/or breach of relevant legislation 

�ƒ Prohibit recruiting children who are below the minimum age of 18 years whether to work direc tly or 

indirectly on the Project. 

Magnitude and significance post-mitigation 

Following implementation of the above mitigation measures, the project impact post-mitigation is 

assessed as of low significance, as analyzed in the below matrix.  

MAGNITUDE - Impacts to Occupational Health and Safety 
OPERATION | POST-MITIGATION 

    

Criteria Classification Scoring     
Spatial extent Local -1     
Duration Long term -3     
Frequency Occasionally or 

never 
-1     

Ability to recover Reversible -1     
Probability Unlikely -1     
Intensity Low -1     
Sum -8     
Magnitude of the impact Low     

vs 
  SIGNIFICANCE 

(see matrix) 
Low 

 

Sensitivity of the receptor  Medium  
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8.5 Step 3 (c): Multi Criteria Analysis - Impacts and Mitigation Measures 

during Decommissioning  

The PV plant could be decommissioned after 30-40 years whereas the batteries of the BESS are usually 

replaced every 10 years depending on the use strategy. Alternatively, and more preferably the facility could 

be retrofitted to gain another 30-40 years of lifetime �² depending on the status of the Project.  In the case 

of the complete decommissioning of the PV park, decommissioning activities could include the  

disconnection and dismantling of the various Project components (PV array, central inverter stations, 

substation, underground cable, etc.) for re-use, recycling and then, if these options are not available, final 

disposal. In addition, the internal road network will be restored, and gates and fences will be removed. The 

activities involved in the event of the OHL decommissioning include the removal of all structure s, line, 

poles, conductors, and equipment associated with the overhead line. 

Generally, the anticipated impacts throughout the decommissioning phase are similar in nature to impacts 

assessed during the construction phase. Therefore, the assessment of impacts for those receptors and 

mitigation identified during the construction phase is assumed to apply to the decommissioning phase . 

This includes impacts related to the physical environment (ambient air quality, noise, soil contamination, 

landscape and visual); the biological environment, and community and occupational health and safety.  

Any decommissioning that takes place in the future, shall be made based on a Decommissioning Plan to 

be prepared by the Project Developer. The decommissioning phase shall be carried out in a planned 

manner, therefore the Plan shall detail the expected impacts of decommissioning, as well as mitigation 

measures to handle these impacts and will depend on the reasoning for decommissioning as well, taking 

into account the actual laws and regulations applicable at that time.  
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8.6 Summary of E&S �,�P�S�D�F�W�V�·���6�L�J�Q�L�I�L�F�D�Q�F�H 

Table 29 and Table 30 show a summary of the significance of the impacts expected to be delivered by the 

P�U�R�M�H�F�W�·�V�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� operation, and decommissioning on the environment, the workers and the 

communities. Compensation, enhancement and mitigation measures have been defined in the previous 

chapters and are listed as well in the ESMP for easiness of future reference (Chapter10).  

Table 29: Summary of the significance of the environmental and social impacts of the Project during construction 
and decommissioning  

CONSTRUCTION & DECOMMISSIONING 

Feature 
Significance of the impacts 

Compensation Enhancement 
Pre-mitigation Post-mitigation 

PHYSICAL ENVIRONMENT 

Ambient Air Quality Low * Low No No 

Ambient Noise Low *  Low No No 

Soil quality and erosion Medium Low No No 

Soil contamination from waste and 
hazardous materials 

Medium Low No Yes 

Landscape and visual impacts Low *  Low No No 

BIOLOGICAL ENVIRONMENT 

Flora and habitats High Low No No 

Fauna  Medium Low No No 

SOCIO-ECONOMIC AND HUMAN ENVIRONMENT 

Land use and livelihoods Medium Low Yes Yes 

Community Health and Safety Medium Low No Yes 

Occupational Health and Safety High Low No No 

* Mitigation is nonetheless applicable to reduce the magnitude of the impac ts and ensure a low significance 

Table 30: Summary of the significance of the impacts of the Project during operation 

OPERATION 

Feature 
Significance of the impacts 

Compensation Enhancement 
Pre-mitigation Post-mitigation 

PHYSICAL ENVIRONMENT 

Soil contamination from waste and 
hazardous materials 

Medium  Low No No 

Landscape and visual impacts Low *  Low No No 

BIOLOGICAL ENVIRONMENT 

Fauna and Flora Medium Low No No 

SOCIO-ECONOMIC AND HUMAN ENVIRONMENT 

Community Health and Safety Medium Low No No 

Occupational Health and Safety High Low No No 

* Mitigation is nonetheless applicable to reduce the magnitude of the impac ts and ensure a low significance  
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9 Stakeholder Engagement  
Stakeholder should be understood as every governmental or administrative body, every community, non-

governmental organization, groups or individual persons who might get affected (directly or indirectly, 

positively or negatively) by the proposed project (commonly referred to as project-affe cted people or 

project-affected communities or project-affected parties), as well as those who might have  an interest in, 

�R�U���P�D�\���L�Q�I�O�X�H�Q�F�H�����W�K�H���S�U�R�M�H�F�W�����W�K�H���´�L�Q�W�H�U�H�V�W�H�G���S�D�U�W�L�H�V�µ�������:�%���(�6�)���������������� 

Planning of the stakeholder engagement activities for the Project has been made under consideration of 

the national legal requirements and the requirements of the �$�I�'�%�·�V���,�Q�W�H�J�U�D�W�H�G���6�D�I�H�J�X�D�U�G�V���6�\�V�W�H�P������������������

It included engagement with affected persons during site surveys, consultation of local/regional authoriti es, 

consultation with private developers (ex.: hotel owners), and consultation with local NGOs.   

9.1 Engagement during the Inception Stage 

The initial stakeholder engagement activities started in January 2025, with the in-person Kick-Off Meeting 

between the PV and BESS �3�U�R�M�H�F�W�·�V���&�R�R�U�G�L�Q�D�W�R�U���(�7�,�6�3���D�Q�G���W�K�H���&�R�Q�V�X�O�W�D�Q�W�·�V���W�H�D�P�����'�X�U�L�Q�J���W�K�H���V�X�E�V�H�T�X�H�Q�W��

site mission between 13 and 17 January 2025, meetings were held with representatives of different 

structures in Príncipe in order to present the Project, the objectives of the mission, the scope of the 

consultancy work, and the team composition, as well as to establish contacts for data collection (Figure 62 

and Figure 63). The parties consulted were: 

�ƒ Agriculture Secretariat 

�ƒ Infrastructure Secretariat 

�ƒ Environment Secretariat - Biosphere Reserve 

�ƒ Regional Secretariat for Infrastructure, Public Works and Land Use Planning. 

In addition, meetings with non-government organizations (NGOs) engaged in conservation projects on the 

island were also conducted, namely with:  

�ƒ NGO Fundação Príncipe 

�ƒ Project Liqueza Téla Nón. 

The meetings with the governmental and non-governmental stakeholders were essential to understand 

the Project�·�V background, establish future channels for data exchange and to collect their views regarding 

the PV park location, foreseen technical implications and E&S impacts. 
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Source: Fichtner, January 2025 

Figure 62: Meeting with representatives of 
Infrastructure, Environment Secretariat 
and EMAE of Príncipe 

Source: Fichtner, January 2025 

Figure 63: Meeting with Environmental Sub 
Secretary and Secretary of Príncipe 

9.2 Engagement during the Scoping Stage 

During the Scoping Stage, meetings and social surveys were held with local communities and 

representatives of Príncipe between 24 and 27 March 2025. The parties consulted were: 

�ƒ Directorate of the Secretary of Agriculture 

�ƒ National Airports and Air Safety Company (ENASA) Delegate (Figure 64) 

�ƒ Delegate of Meteorology (Figure 65) 

�ƒ Director of Human Resources and Co-Manager of the HBD company 

�ƒ NGO Príncipe Foundation 

�ƒ Local community - Azeitona 

 

  
Source: Fichtner, March 2025 

Figure 64: Meeting with the Delegate of ENASA in 
Príncipe 

Source: Fichtner, March 2025 

Figure 65: Meeting with the Delegate of Institute 
of Meteorology in Príncipe  
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9.3 Stakeholder Identification (Mapping) 

A stakeholder mapping was prepared (Table 31) that provides an overview and analysis of the potentially 

Project-affected communities and interested parties and identifies the interests and potential concerns of 

each stakeholder group. The stakeholder mapping will be updated throughout the ESIA using stakeholder 

engagement to better identify interested and affected parties and obtain a gender-differentiat ed 

understanding of the baseline situation in the community. 

Table 31: Project stakeholders contacted during site visits in January and March 2025 

Name of Institution  Contact Person Interest and role in the project  

Ministry of 
Infrastructure and 
Natural Resources 
(MIRN)  

Hélder 
Fernandes 

The Ministry of Infrastructure and Natural Resources 
(MIRN) plays a key role in monitoring and compliance 
verification of the ESIA process. 

SRBDP 
Biosphere reserve and 
park department  

Ana Alice Review and approval of the ESIA report.  

Agriculture Secretariat 
of Príncipe and Fishing 

Alfredo Delgado Responsible for land planning and managing the 
Regulatory Oversight & Policy Compliance 

SRIOOT 
Regional secretariat 
for infrastructure, 
works, planning and 
territory  

Flascote Oliveira Ensures that infrastructure projects follow the ESIA 
recommendations before, during, and after construction. 

EMAE Sonia da Costa State-owned company responsible for the oversight and 
development of a robust and efficient electrical system 
that meets the needs of its population 

INM 
National Institute of 
Meteorology  

Henrique 
Barbosa 

Entities responsible for climatic information and 
meteorological data collection and supply 

ENASA 
National Airports and 
Air Safety Company 

Carlina dos 
Santos 

The Project will be nearby the Príncipe airport, which is 
under the jurisdiction of ENASA 

Services Providers  
Hotel Santa Rita 

Kaita Castro Services provider that would be directly impacted for 
energy supply. 

Fundação Príncipe  Litoney Olivera NGO Fundação Príncipe is a Foundation focused on 
biodiversity conservation and the social and economic 
development of the communities of Príncipe Island. 

HBD Yury Prazeres HBD Príncipe organization is an ecotourism and 
agroforestry business based in the twin-island nation of 
São Tomé and Príncipe 
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9.4 Outcomes of the Engagement process 

The insights gathered from the stakeholder engagement process - including stakeholder perceptions, 

concerns, and recommendations - are outlined in the following. The below reflects the statements from 

�W�K�H���V�W�D�N�H�K�R�O�G�H�U�V���D�Q�G���G�R���Q�R�W���Q�H�F�H�V�V�D�U�L�O�\���F�R�U�U�H�V�S�R�Q�G���W�R���W�K�H���&�R�Q�V�X�O�W�D�Q�W�·�V���D�V�V�H�V�V�P�H�Q�W���R�U���S�U�R�I�H�V�V�L�R�Q�D�O���R�S�L�Q�L�R�Q���� 

Water and Electricity Company (EMAE ). The company EMAE informed that by significantly reducing 

reliance on expensive and sometimes unreliable grid electricity or diesel generators, the Project will allow 

them to channel resources to invest in high-quality generators and other maintenance equipment in the 

energy sector. 

Biosphere Reserve and Park Department . According to the Environmental Secretariat, the proposed 

photovoltaic Project is environmentally feasible. The chosen Project site is situated away from any 

protected reserve areas or ecologically sensitive zones. However, given that the islands bear a significant 

responsibility towards biosphere conservation, measures for environmental mitigation should be in place 

to minimize impacts. 

The forest cover in the Project area is less dense compared to the forests in the south, mainly due to solar 

incidence. Solar energy, being clean and renewable, aids in reducing greenhouse gas emissions and 

environmental harm caused by fossil fuels. This initiative will further reinforce their role in biosphere 

conservation as a Biosphere Reserve. 

Furthermore, the Project is expected to improve brand image and sustainability reporting, pot entially 

attracting environmentally conscious investors and customers. The park manager also outlined the 

protection measures in place and the methodologies utilized to safeguard the forest. 

Agriculture Secretariat of Principe and Fishing . The Project area has already been exploited, which in 

terms of agriculture and soil doesn't bring as many benefits compared to other areas of the island ; 

therefore, the site was designated for infrastructure expansion according to the ARP Master Plan.  

The �6�H�F�U�H�W�D�U�L�D�W�·�V���G�L�U�H�F�W�R�U���S�U�R�Y�L�G�H�G���L�Q�V�L�J�K�W�V���L�Q�W�R���W�K�H��potential impact of the installation of the PV park in 

the selected area, since he was involved in the previous PV studies in the island and clarified the role of the 

Infrastructure Secretariat in relation to the social and legal management of the land involved. 

During the meeting, questions were raised about the number of people potentially affected, the existence  

of land titles, the criteria for selecting the area and the compensation mechanisms to be adopted. The 

director clarified that, to date, there are no people with formal land titles, but rather individuals with lic enses 

to exploit the area in question. He also indicated that the Forestry Directorate is the competent body to 

confirm how many of these titles or licenses exist. 

As for compensation, it was guaranteed that the Infrastructure Secretariat will manage the process internally, 

ensuring that no one is harmed. The commitment to a fair and transparent approach was emphasized. 

Finally, it was agreed that a joint document will be issued by the Secretariat for Infrastructure and the 

Secretariat for Agriculture, justifying the choice of area for the installation of the photovoltaic  solar park. 
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Regional Secretariat for Infrastructure, Works, Planning and Territory. The technicians highlighted 

that the Project has the potential to generate both environmental and economic benefits. They explained 

that it could help reduce country expenditures by optimizing the use of essential resources for the 

population. The Project site was selected for implementation due to its unique characteristics, including a 

small population living in the area and potential for expansion. 

National Institute of Meteorology.  The meeting primarily aimed to collect meteorological data from 

Príncipe Island and gather opinion from the meteorological sector regarding the proposed installa tion of 

the PV park in the area, considering the National Meteorological Institute's proximity to the Proje ct site. 

The director highlighted that Príncipe Island experiences high insolation rates year-round, reinforcing the 

Project's viability. He emphasized that establishing the photovoltaic park would be environmentally 

beneficial and could address the challenges EMAE faces due to its reliance on fossil fuels for energy 

production. 

National Airports and Air Safety Company (ENASA) . The meeting with the delegate and technical team 

provided insight into ENASA's point of view on the Project. According to the delegate, pr ojects of this 

nature are viewed with great interest and are considered advantageous for the company, since ENASA 

depends on a constant and stable connection to the electricity grid. The existence of power outages 

jeopardises the functioning of its activities, so the installation of the park, especially due to its pr oximity to 

ENASA's facilities, could greatly reduce these disruptions for EMAE. 

The delegate indicated that in his view, from the outset the proposed Project does not pose any danger to 

aviation safety. Nevertheless, concerns were raised about the Project's environmental impact, specifically 

the potential need to clear or cut trees for its implementation. Despite this, the delegate expr essed support 

for the initiative, acknowledging its importance and the potential advantages it offers in terms of en ergy 

and sustainable development. 

HBD. The meeting with the private ecotourism and agroforestry company was fundamental to clarify 

doubts and share opinions on the ESIA process, as well as understanding the HBD company's perspective 

on the impact of installing the photovoltaic park .  

The director showed great enthusiasm for the Project, emphasizing HBD's alignment with sustainable 

initiatives. He pointed out that anything that contributes to environmental sustainability will always be 

welcomed by the company. It was also mentioned that improving the electricity sector, particularly  with 

regard to energy distribution and transmission - crucial areas for HBD's activity - would bring direct benefits 

to the company. One of the main points mentioned was the possibility of guaranteeing a continuous supply 

of electricity, 24 hours a day, which would represent a significant step forward. 

Finally, the director highlighted the importance of the Project in mitigating the use of fossil fue ls, thus 

contributing to the preservation of the environment. They were also involved in discussions and site 

selection of previous PV project of EDP and highlighted that the area was chosen due to specifics of the 

location - the type of forest there is less dense than the forest in the south  of the island, solar incidence, 

previous exploitation of the site, and its designation for infrastructure expansion. 

Hotel Santa Rita . The main purpose of the meeting was to get the hotel sector's perspective on the 

possible installation of the photovoltaic park in the Azeitona region. 
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According to the hotel manager, from a straight point of view, her establishment would not be affec ted, 

since the location of the park is at a considerable distance from her hotel. It was emphasized that, overall, 

the Project represents an important step forward for the island.  

In addition, it was pointed out that tourists often talk to each other about interruptions in the electricity 

supply, and that greater energy stability would be highly beneficial for the tourism sector. The manager 

therefore believes that the implementation of the park would have a positive impact on the  image and 

functionality of the island as a tourist destination. 

On the other hand, she expressed legitimate concern about the costs associated with installing the park. 

She wondered if there would be any additional charges on electricity bills, which could have a financial 

impact on his hotel. 

Businesses can produce their own electricity, protecting themselves from price fluctuations and supply 

shortages. This can lower the upfront investment barrier and reduce risk for businesses.  

Households . Most of the community members welcomed the Project with the expectation that it will offer 

employment opportunities to them and improve their livelihoods. As for the environmental and financial 

impacts, the population welcomes the idea of installing the solar park. The community memb ers also feel 

that the implementation of the Project in the area will open up the island to accelerat e development and 

business opportunities in the area. Others were skeptical of the Project due to the costs that the Project 

may bring to them. Despite these fears, most people agreed with the choice of Azeitona�·�V���O�R�F�D�W�L�R�Q. 

Some fear was expressed that installing large-scale solar farms may lead to land clearing or deforestation, 

especially in rural areas. It was highlighted by the interviewees that they expect transparency and the 

application of mitigation and adaptation measures that are conceivable for the island and that bring 

positive impacts and clear benefits to the residents. 

9.5 Public Consultation 

Besides the activities described in the previous chapters, the public engagement process for the PV and 

BESS Project included one (1) public hearing with stakeholders and affected persons for disclosure and 

consultation on the Draft Final ESIA Report under respect of the national EIA Decree and the safeguards of 

the African Development Bank.  

The public hearing aimed to obtain the agreement of the concerned and affected parties on the m itigation 

and monitoring measures. Particular emphasis was placed on seeking the views of vulnerable groups.  

The above is independent of the nationally required consultation process, which shall consist of a public 

hearing to be �F�D�O�O�H�G���X�S�R�Q���E�\���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���D�X�W�K�R�U�L�W�\�����Z�K�H�Q�H�Y�H�U���M�X�V�W�L�I�L�D�E�O�H���F�R�Q�V�L�G�H�U�L�Q�J���W�K�H���S�U�R�M�H�F�W�·�V��

size or E&S impacts. 

On July 23, 2025, a public hearing was held at the Regional Secretariat for the Biosphere, Environment, 

Agriculture and Rural Development on Príncipe Island to present the Environmental and Social Impact 

Assessment outcomes for the proposed PV and BESS system Project. The session was organized by ETISP, 

who distributed the invitations to the stakeholders and authorities through official letters and informe d 

the community through radio announcements .  
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The meeting was attended by representatives from various organizations, including: 

�ƒ ETISP 

�ƒ Fichtner 

�ƒ Water and Electricity Company 

�ƒ Directorate-General for Natural Resources and Energy  

�ƒ National Institute of Civil Aviation 

�ƒ Agriculture Secretariat 

�ƒ Biosphere Secretariat 

�ƒ Directorate of Environment and Natural Resources 

�ƒ Regional Secretariat of Infrastructure, Works, and Land Use Planning 

�ƒ Regional Directorate of Fisheries, Forestry and Rural Development Department 

�ƒ Directorate of Forestry 

�ƒ Fundação Príncipe 

�ƒ Fundação Efrican 

�ƒ Project Liquezá Tela Non 

�ƒ Association Mama Catxina 

�ƒ Waste Valorization Cooperative. 

The agenda for the meeting started with an introduction by the ETISP Coordinator followed by the 

Regional Secretary of Infrastructure, where it emphasized the strategic importance of implementing a PV 

plant on the island and the relevance of the ESIA study to ensure the Project progresses sustainably and 

responsibly. Afterwards, �W�K�H���&�R�Q�V�X�O�W�D�Q�W�·�V��International experts presented to the participants the 

background of the Project, the proposed PV and BESS system characteristics and components and the 

key potential environmental and social impacts (Figure 66). This was followed by an open session, in 

which the public was invited to provide comments on the project. 

The key concerns and expectations raised during the public session and the respective responses and 

remarks by the Project proponent and Consultant have been summarized below.  

Table 32: Comments and respective responses raised during the Public Consultation in July 2025 on Príncipe Island 

N. Comments from/issue Response/remarks 

1 Directorate of Agriculture. 
Potential impacts on animal species 
during the construction phase of 
the photovoltaic park. Specifically, it 
was questioned how these impacts 
would be assessed and what 
mitigation measures would be 
implemented to address them 
effectively. 
 

Consultant clarified that mitigation measures for fauna 
and flora will be guided by the Environmental and 
Social Management Plan (ESMP), developed with 
support from the NGO Fundação Príncipe (responsible 
for the biodiversity survey) and in line with international 
environmental safeguard standards. Key measures 
include limiting vegetation clearance to essential areas; 
avoiding vegetation clearing during breeding seasons 
(rainy season from September to February); avoiding 
construction in areas with high fauna concentration; 
implementing a conservation and transplantation 
procedure for affected endemic and threatened plant 
species; require the contractor to strictly follow the 
ESMP guidelines. 
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N. Comments from/issue Response/remarks 

2 Directorate of Agriculture. 
Potential need for tree removal 
beyond the designated project area. 
Specifically, it was inquired whether 
additional trees would need to be 
cut down to optimize sunlight 
exposure for the photovoltaic park. 

No additional tree cutting will be necessary beyond the 
originally defined project area. According to the ESMP, 
removal of vegetation should be reduced to the 
minimum extent possible, in accordance with plans. 

3 Directorate of Agriculture. 
The routing of transmission cables 
was addressed, including whether it 
�Z�R�X�O�G���E�H���L�Q�W�H�J�U�D�W�H�G���Z�L�W�K���(�0�$�(�·�V��
existing infrastructure and how the 
maintenance responsibilities would 
be defined. 
 

ESIA presented that PV and BESS system will be 
connected to the existing 6 kV grid through a 2.7-
kilometer transmission line. However, the transmission 
line route is not yet finalized, and it is  expected to be 
overhead to minimize tree cutting and environmental 
impact. 
 
Maintenance responsibilities will be defined at a later 
stage and may be assigned to EMAE or another private 
entity.  
 
It was also discussed and noted that a new line was 
initially planned from Ribeira Formiga to Gaspar, but the 
General Directorate of Natural Resources and Energy 
suggested using the existing OHL Sundy - Ribeira 
Formiga in the Feasibility Study to serve the Project. 

4 Directorate of Agriculture. 
Given the project's proximity to an 
air traffic zone, it was questioned 
whether the placement of the 
photovoltaic panels had adequately 
accounted for potential interference 
with aerial navigation. 
 

The proximity to an air traffic zone was identified in the 
ESIA, highlighting the community safety issue with 
potential glare caused by sunlight reflected off the PV 
panel modules which in turn could affect nearby 
receptors.  
 
A Glint & Glare study will be conducted to assess 
potential impacts, particularly those on air navigation 
safety. The study will be conducted separately (subject 
to ETISP's contracting) and submitted to aviation 
authorities for evaluation and decision. Additional 
measures such as signage or panel orientation 
adjustments may be implemented. 

5 Directorate of Agriculture. 
The potential effects of the project 
on charcoal production in the 
surrounding areas were raised, 
whether such activities would be 
impacted. 

It was clarified that the Agriculture Secretariat is 
responsible for identifying new areas for affected 
charcoal producers, ensuring relocation outside the 
project footprint, which shall be clearly marked. 
Government should indicate and provide another 
suitable area in a timely manner and ensure a 
transparent process. 
 
It was mentioned by the participants that the new 
areas for charcoal production should not be far away 
from the affected people �·�V���S�O�D�F�H.  
 
ETISP asked about legislation restricting charcoal 
production near the project site. It was clarified that no 
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N. Comments from/issue Response/remarks 

specific regulation exists, however panel cleaning and 
maintenance will help minimize impact. 
Representative of Liqueza Tela Nón Project noted that 
three communities�³ Gaspar, Azeitona, and São 
Joaquim�³ are involved in charcoal production and a 
nearby site was selected for a feasibility study on a 
semi-industrial oven. She emphasized the need for 
special attention to these communities due to the 
socioeconomic importance of charcoal production. 
 
In this regard, the ESMP will include as mitigation 
measure for the livelihood impacts and land use, the 
potential synergies of the semi-industrial oven project 
in the region with the already defined enhancement 
measures, as an opportunity to establish partnerships 
and raise awareness for more sustainable charcoal 
production techniques for these communities.  

6 EMAE. 
It was questioned whether the 
influence area (circular perimeter) 
was secured by INAC and ENASA, 
and if there is an alternative site. 
 

The government selected the area in question based 
on a study conducted by EDP TESE, which deemed it 
suitable for the project . According to the study, the 
area was delimited by the National Civil Aviation 
Institute (INAC), requiring a 150�²200 meter distance 
from the runway, eliminating technical barriers. 
However, no official INAC document confirms this. 
 
Therefore, a consultation with INAC was suggested to 
validate the site selection, which will be managed by 
ETISP. 
 
ESIA also highlighted that it is necessary to complete 
the official arrangements with the local authorities to 
secure the area for the project. 

7 Fundação Efrican. 
The management model for the 
photovoltaic power plant was 
questioned, operational and 
technical responsibilities. 
 

ETISP clarified that the plant's management will need to 
consider technical and operational specificities that are 
still under analysis. One of the points highlighted is the 
possible need for an independent connection line to the 
power grid, and  the related technical study has not yet 
been completed. This concern is also shared by 
�&�R�Q�V�X�O�W�D�Q�W�·�V��technicians. 
 
ETISP also mentioned that based on past experiences, 
the Contractor could run the initial management and 
after a certain period (e.g. 3 years), the �V�L�W�H�·�V��
management would be handed over to the local 
company/authority. 
 
The representative of Fundação Efrican explained that 
due to the relatively low installed capacity, the plant 
may be better suited for facilities like schools or health 
centers. Concerns were expressed about the semi-
industrial ovens near the park however it is considered 
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N. Comments from/issue Response/remarks 

them preferable to continued charcoal production in the 
area. 

8 Biosphere Secretariat. 
The disposal strategy for excess 
materials generated during the 
construction phase was raised, 
regarding designated locations and 
management procedures. 

Disposal will depend on the exact quantity and type of 
waste production, and for that a Waste and Hazardous 
Materials Management Plan will guide the procedure. 
ESMP includes for instance suggestions to contacting 
the local waste cooperative to assess the feasibility of 
receiving recyclable and composting materials, and if 
not provide final destination to the Pincatê dump. 

9 Biosphere Secretariat. 
Regarding access to the Project site, 
it was suggested to use the Terra 
Prometida road as an alternative 
access route to the construction 
area 

The Consultant clarified that technical team assessed 
that the existing road is sufficient to allow construction 
to proceed, provided that structural improvements are 
made to its layout and paving. This alternative could be 
considered as a contingency plan should improvements 
to the current road present technical or logistical 
obstacles. 

10 Regional Secretariat for 
infrastructure, works, planning and 
territory. 
Project decommissioning. After 30 
years of use, it was raised the 
concern of how the panels will be 
decommissioned and what the 
purpose of the panels would be.  

Representative of EMAE stated that the Environment 
Directorate will be responsible for panel disposal. As 
the equipment is a donation, the government will 
manage its final destination. 
 
ESIA stated that a Decomissioning Plan is required to 
address the procedures for decommissioning and final 
disposal after their estimated 30-year operational 
lifespan. 

11 Regional Secretariat for 
infrastructure, works, planning and 
territory. 
Concerns were raised regarding 
what working conditions will be like 
for the population during the 
implementation of the project. 

The Consultant informed that the working conditions 
will be detailed in the Project's Specifications/Bidding 
documents. The Contractor will be responsible for 
strictly adhering to the established standards, ensuring 
safety, compliance with labor laws, and decent working 
conditions for the workers involved in the project. 

12 Regional Directorate of Fisheries, 
Forestry and Rural Development 
Department. 
A question was raised whether 
technical qualification/training 
would be ensured for the local 
workforce. 
 

Ensuring the qualifications and technical skills of the 
local population will still depend on specific actions by 
the Regional Government�����D�O�R�Q�J���Z�L�W�K���&�R�Q�W�U�D�F�W�R�U�·�V��
requirements. It will be up to the Regional Government 
to request and promote the necessary training 
programs to ensure that the local workforce is 
prepared to operate and maintain the installed 
infrastructure, in addition to fostering the generation 
of skilled jobs in the region. 
 
The importance of including national technicians in the 
project was mentioned, and it was noted that there is 
local labor specialized in solar projects. 
 
The provision of technical qualification and training for 
the local workforce was considered in the ESMP, with 
emphasis on capacity-building implementation to 
support local participation in the operation and 
maintenance of the facility. 
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N. Comments from/issue Response/remarks 

13 Forestry Directorate 
It was questioned whether 
Fundação Príncipe has collaborated 
with the Forestry Directorate on this 
project. 

Although not formally confirmed, the Forestry 
�'�L�U�H�F�W�R�U�D�W�H�·�V���L�Q�Y�R�O�Y�H�P�H�Q�W���L�V���F�R�Q�V�L�G�H�U�H�G��relevant, given 
the environmental nature of the initiative. 
 
The representative of Forestry Directorate proposed 
including the Directorate as a stakeholder to ensure 
more effective coordination between the institutions 
and strengthen environmental conservation efforts. 
In this regard, the ESMP will include the Directorate in 
the listed biodiversity measures as part of responsibility 
for implementation, where applicable. 

14 Directorate of Environment and 
Natural Resources 
Even if a new area is selected to 
relocate charcoal producers, it 
would be essential to conduct an 
awareness campaign among this 
group to prevent them from 
returning to the area originally 
designated for the project. 

The Department of Agriculture will be responsible for 
identifying a suitable new area for the charcoal 
producers. A parallel sensitization campaign should be 
conducted to ensure the understanding and 
commitment of those involved regarding the 
importance of respecting the established boundaries 
and protecting the project area. 
 
The representative of Waste Recovery Cooperative 
(CVR) noted that the wood waste generated under the 
project �Z�L�O�O���H�[�F�H�H�G���W�K�H���F�R�R�S�H�U�D�W�L�Y�H�·�V���F�X�U�U�H�Q�W���F�D�S�D�F�L�W�\����
Therefore, support in logistics, technical, or 
infrastructure areas will be needed to CVR manage the 
additional volume and ensure proper reuse or 
environmentally sound disposal. 

In Figure 66 is presented a photo register of the public hearing held in Príncipe Island. The list of 

participants and the slides of presentation can be consulted in Annex B and Annex C. 
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Source: Fichtner, July 2025 

Figure 66: Register of the Public hearing for the presentation of the PV and BESS Project in Príncipe 
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10 Environmental and Social Management Plan (ESMP) 
Based on the findings of the impact assessment, measures to mitigate, prevent, or compensate for potential 

negative environmental and social impacts associated with the planned PV and BESS Project were defined. 

Also strategies to enhance anticipated positive outcomes were identified. The Environmental and Social 

Management Plan (ESMP), presented in this chapter ���´�3�U�R�M�H�F�W�·�V�� �(�6�0�3�µ�� �R�U�� �V�L�P�S�O�\�� �´�(�6�0�3�µ��, provides a 

structured overview of the identified impacts, corresponding mitigation measures, and monitoring 

requirements. These are organized in tabular form, separately addressing the 

construction/decommissioning phase and the operational phase. 

The �3�U�R�M�H�F�W�·�V ESMP covers the following aspects: 

�ƒ The environmental or social factor that is likely to be impacted 

�ƒ A brief summary of the potential impact and/or likely issue 

�ƒ The identified mitigation actions that aim to eliminate and/or reduce the potential impact to accept able 

levels 

�ƒ Monitoring actions to ensure that the identified mitigation measures are implemented.  Mo nitoring 

actions may include inspections, review of reports/plans, reporting, and the undertaking of certain 

sampling and surveying measures 

�ƒ The frequency for implementing the monitoring actions 

�ƒ The responsible entity for implementing the mitigation measures and monitoring actions identified. 

The ESMP is a key document that lists the requirements and details the procedures necessary for managing 

the significant E&S impacts expected from the proposed Project activities. This ESMP can be used as a 

stand-alone document during the different phases of the Project by the Project Develope r, Construction 

Contractor and Operator, the governmental authorities, the financers, auditors, and other responsible 

parties. 

This ESMP shall �V�H�U�Y�H���D�V���D���J�X�L�G�D�Q�F�H���W�R���W�K�H���&�R�Q�W�U�D�F�W�R�U���I�R�U���G�H�Y�H�O�R�S�P�H�Q�W���R�I���D�&�R�Q�W�U�D�F�W�R�U�·�V���(�6�0�3/Construction 

HSE Plan, which will state how the measures defined in this ESMP will be implemented by the Contractor. 

�,�Q�� �D�Q�R�W�K�H�U�� �Z�R�U�G�V���� �W�K�H�� �&�R�Q�W�U�D�F�W�R�U�·�V�� �(�6�0�3/Construction HSE Plan will provide more details regarding the 

organization and implementation of environmental, social and H&S management during the project 

implementation.  

In the same sense, the Operator shall prepare a tailored Operat�R�U�·�V ESMP/Operation HSE Plan based on 

the dispositions of this ESMP.  

10.1 Adaptive Management 

The monitoring of the works may reveal the necessity to adapt the measures of the �&�R�Q�W�U�D�F�W�R�U�·�V�� �(�6�0�3��

�D�Q�G���R�U�� �W�K�H�� �2�S�H�U�D�W�R�U�·�V��ESMP to specific site conditions not known at the time of preparation of these 

documents or the ESIA. Items which are not anticipated in this ESMP���� �W�K�H�� �&�R�Q�W�U�D�F�W�R�U�·�V�� �(�6�0�3�� �R�U�� �W�K�H��

�2�S�H�U�D�W�R�U�·�V�� �(�6�0�3 may come up, as well as areas that need improvements. The Contractor and Operator 

shall be ready to handle both cases by adapting the dispositions of the respective ESMPs as necessary.  

Updates may be also needed to ensure �F�R�P�S�O�L�D�Q�F�H���Z�L�W�K���D�O�O���S�H�U�P�L�W�V�·���U�H�T�X�L�U�H�P�H�Q�W�V�����7�K�L�V���L�Q�F�O�X�G�H�V���D�O�V�R���W�K�H��

permits issued after approval of the ESMPs by the Client. 
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Any changes to the commitments of the ESIA and th�H���3�U�R�M�H�F�W�·�V ESMP shall not be undertaken without the 

previous approval of the Client and the financing institution. The changes must not enhance the negative 

impacts expected from the Project, reduce the efficiency of the mitigation measures, or propose monitoring 

exercises which are less strict than those stated within th�H���3�U�R�M�H�F�W�·�V ESMP.  

10.2 Self-Monitoring and external Auditing  

Generally self-monitoring is a basic requirement to show the compliance of the facility with the sta ndards 

as outlined in the ESMP and represents a suitable basis for the successful realization of the required 

auditing procedures. In addition, self-controlling is an appropriate method of conservation  of evidence in 

case of an accident or emergency situation.  

All data from the internal monitoring program during construction and operation as requested by the 

ESMP shall be reported by the Contractor and Operator to the Developer. Summarized data shall be 

submitted quarterly to the Developer, who shall then forward the information to the environmental 

authority for assessment and follow up in accordance to national law and the Environmental Permit�·�V 

conditions.  

Besides the internal self-monitoring, external auditing of the implementation of the mitigation and 

monitoring measures for the proposed Project is recommended . The Developer or an Independent HSE 

Consultant acting on their behalf shall continuously supervise the Project site during the construction phase 

and during commissioning. In case deviations from the �3�U�R�M�H�F�W�·�V��ESMP are identified, the Developer or their 

representative shall request the Contractor or Operator to timely define and apply measures to rectify the 

deviation and related consequences, as applicable. The following Auditing Plan is suggested.  

Table 33: Suggestion of an external auditing plan for the PV and BESS Project in Principe  

Project phase Auditing Party Action Schedule 

Construction Developer or Independent 
HSE Consultant 

First audit at start of construction and then every 3 
months  

Commissioning Developer or Independent 
HSE Consultant 

First audit at start of commissioning and then every six 
months 

10.3 Roles and Responsibilities 

The project organization, incl. the roles and responsibilities shall consider at all times the Project´s activities 

under execution, the number of required workers, the extent and complexity of the activities, the Project 

location and any associated hazards and risks. 

The Contractor shall provide an organization chart of the staff team to be appointed for the c onstruction 

work, and shall consider staff members responsible for health, safety, social and environmental aspects. 

Changes in the project organization of the Contractor are not allowed without prior written approval from 

the Client. 

The general roles and responsibilities of the Project parties are outlined below. 
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Project Developer 

The Project Developer has overall responsibility for the implementation of the �3�U�R�M�H�F�W�·�V��ESMP. This includes: 

�ƒ Review of Contractor�·�V���D�Q�G���2�S�H�U�D�W�R�U�·�V HSE deliverables (Contractor�·�V ESMP/Construction HSE Plan and 

Operator�·�V ESMP/Operation HSE Plan); 

�ƒ �0�R�Q�L�W�R�U�L�Q�J���W�K�H���&�R�Q�W�U�D�F�W�R�U�V�·���D�Q�G���2�S�H�U�D�W�R�U�V�· performance; 

�ƒ Appointing an internal or external qualified HSE professional with relevant HSE expertise to monitor the 

implementation of the �3�U�R�M�H�F�W�·�V��ESMP; 

�ƒ Acting as a point of contact for engagement with the public and interested parties, i.e. stakeholders. 

The Project Developer must ensure that all project-related activities of the Contractor and Operator are 

implemented and executed in accordance with the stipulations included in the �3�U�R�M�H�F�W�·�V ESMP and that the 

Environmental Permit and any other associated licenses are granted for the Project. This includes the right 

to check the potential risk affecting the workers and the public, their probability of occurrence and 

preventive actions taken to fulfil the HSE goals. Regular site audits shall be executed as per external auditing 

plan in Table 33.  

Independent HSE Consultant 

The Developer may wish to appoint a representative (Independent HSE Consultant) to support in the 

fulfilling of the responsibilities highlighted above, including review of the HSE deliverables of the 

Contractor and Operator, the monitoring of the implementation of this ESMP by the Contractor and the 

Operator, the reporting, and the stakeholder engagement. 

Construction Contractor 

The Contractor�·�V responsibilities are to: 

�ƒ Update the �3�U�R�M�H�F�W�·�V ESMP specifically for the detailed design and prepare the Contractor�·�V��

ESMP/Construction HSE Plan, including a Occupational Health and Safety Management Plan (OHS Plan) 

for construction �E�D�V�H�G���R�Q���W�K�H���S�U�R�Y�L�V�L�R�Q�V���R�I���W�K�H���3�U�R�M�H�F�W�·�V���(�6�0�3���� 

�ƒ Ensure that all provisions of the permits issued for the Project are included in the Contractor�·�V���(�6�0�3 

�ƒ Submit the Contractor�·�V���(�6�0P for the �3�U�R�M�H�F�W���'�H�Y�H�O�R�S�H�U�·�V���U�H�Y�L�H�Z���D�Q�G���D�S�S�U�R�Y�D�O 

�ƒ Assume full responsibility for the HSE for construction under the contract 

�ƒ Ensure that the Contractor�·�V���(�6�0P is fully implemented. 

For the tasks above, the Contractor shall identify an HSE team, whose composition will depend on the 

C�R�Q�W�U�D�F�W�R�U�·�V���R�Z�Q���S�U�R�F�H�G�X�U�H�V���D�Q�G���R�U�J�D�Q�L�]�D�W�L�R�Q�����7�K�H���P�L�Q�L�P�X�P���U�H�T�X�L�U�H�G���+�6�(���S�H�U�V�R�Q�Q�H�O���V�K�D�O�O���E�H���� 

�ƒ �&�R�Q�W�U�D�F�W�R�U�·�V��site HSE Manager: responsible for coordinating and managing all the 

environmental/social/H&S activities during the construction phase; conducts a preconstruction site 

inspection to identify sensitive environments; prepares the C�R�Q�W�U�D�F�W�R�U�·�V ESMP for construction; acts as 

main point of contact between the regulatory authorities and the project on HSE issues; conducts an 

audit upon completion of the construction activities and adds any items requiring attention to a post-

construction inspection report. 

�ƒ �&�R�Q�W�U�D�F�W�R�U�·�V��site �+�6�(�� �6�X�S�H�U�Y�L�V�R�U���� �U�H�S�R�U�W�V���W�R�� �W�K�H���&�R�Q�W�U�D�F�W�R�U�·�V�� �+�6�(�� �0�D�Q�D�J�H�U�� �D�Q�G���L�V�� �G�L�U�H�F�W�O�\�� �L�Q�Y�R�O�Y�H�G�� �L�Q��

managing and coordinating HSE activities on-site; organizes trainings; makes weekly site inspections. 
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The Contractor is required to develop and comply with the provisions of the �3�U�R�M�H�F�W�·�V��ESMP and will be 

responsible for ensuring compliance with:  

�ƒ the Law of São Tomé e Príncipe; 

�ƒ health, safety, social and environmental mitigation and monitoring measures included in the ESMP. 

Operator 

The Operator�·�V responsibilities are to: 

�ƒ Update the �3�U�R�M�H�F�W�·�V��ESMP specifically for the detailed design and prepare the Operator�·�V��

ESMP/Operation HSE Plan including an Occupational Health and Safety Management Plan (OHS Plan) 

�I�R�U���R�S�H�U�D�W�L�R�Q���E�D�V�H�G���R�Q���W�K�H���S�U�R�Y�L�V�L�R�Q�V���R�I���W�K�H���3�U�R�M�H�F�W�·�V���(�6�0�3�� 

�ƒ Ensure that all provisions of the permits issued for the Project are included in the Operator�·�V���(�6�0�3 

�ƒ Submit the Operator�·�V���(�6�0P for the �3�U�R�M�H�F�W���'�H�Y�H�O�R�S�H�U�·�V���U�H�Y�L�H�Z���D�Q�G���D�S�S�U�R�Y�D�O 

�ƒ Assume full responsibility for the HSE for operation under the contract 

�ƒ Ensure that the Operator�·�V���(�6�0P is fully implemented. 

For the tasks above, the Operator shall identify an HSE team, whose composition will depend on the 

Operator�·�V���R�Z�Q���S�U�R�F�H�G�X�U�H�V���D�Q�G���R�U�J�D�Q�L�]�D�W�L�R�Q�����7�K�H���P�L�Q�L�P�X�P���U�H�T�X�L�U�H�G���+�6�(���S�H�U�V�R�Q�Q�H�O���V�K�D�O�O���E�H���� 

�ƒ �2�S�H�U�D�W�R�U�·�V HSE Manager: responsible for coordinating and managing all the environmental/social/H&S 

activities during the operation phase; prepares the �2�S�H�U�D�W�R�U�·�V ESMP; acts as main point of contact 

between the regulatory authorities and the project on HSE issues;  

�ƒ �2�S�H�U�D�W�R�U�·�V�� �V�L�W�H�� �+�6�(�� �6�X�S�H�U�Y�L�V�R�U���� �U�H�S�R�U�W�V�� �W�R�� �W�K�H�� �&�R�Q�W�U�D�F�W�R�U�·�V�� �+�6�(�� �0�D�Q�D�J�H�U�� �D�Q�G�� �L�V�� �G�L�U�H�F�W�O�\�� �L�Q�Y�R�O�Y�H�G�� �L�Q��

managing and coordinating HSE activities on-site; organizes trainings; makes regular site inspections. 

The Operator is �U�H�T�X�L�U�H�G�� �W�R�� �G�H�Y�H�O�R�S�� �D�Q�G�� �F�R�P�S�O�\�� �Z�L�W�K�� �W�K�H�� �S�U�R�Y�L�V�L�R�Q�V�� �R�I�� �W�K�H�� �3�U�R�M�H�F�W�·�V�� �(�6�0�3�� �D�Q�G�� �Z�L�O�O�� �E�H��

responsible for ensuring compliance with:  

�ƒ the Law of São Tomé e Príncipe; 

�ƒ health, safety, social and environmental mitigation and monitoring measures included in the ESMP. 

Governmental Authorities 

Some governmental authorities have responsibilities in the ESMP related issues of the PV and BESS Project. 

These have been identified as being the:  

�ƒ Ministry of Infrastructure and Natural Resources 

�ƒ Ministry of Environment, Youth and Sustainable Tourism 

�ƒ Ministry of Agriculture, Fisheries and Rural Development 

�ƒ Environmental Secretariat  

�ƒ Biosphere Reserve and Park Department 

�ƒ Regional Secretariat for Infrastructure, Works, Planning and Territory 

�ƒ Water and Electricity Company.  
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Project Implementation Unit  

A Project Implementation Unit (PIU) serves as a dedicated management unit to support the implementation 

of the Project. In São Tomé and Príncipe, a PIU has been formally established under the Energy Transition 

and Institutional Support Programme (ETISP), with the Ministry of Public Works, Infrastructure, and Natural 

Resources (MIRN) designated as the Executing Agency. MIRN provides strategic oversight and technical 

coordination for the program. 

The PIU comprises a team of national consultants and specialists, including a Project Coordinator, Financial 

Management Specialist, Environmental and Social Safeguards Specialist, Gender Equality Advisor, and 

Procurement Specialist. This structure reflects a growing institutional capacity to manage ESMP defined for 

the Project. 

Key responsibilities of the PIU include: 

�ƒ Oversight and Coordination: Managing the interface between the Project Developer, Contractor, 

Operator, and governmental authorities to ensure alignment with the ESMP. 

�ƒ Monitoring and Reporting: Tracking the implementation of mitigation and monitoring measures, 

compiling progress reports, and facilitating audits. 

�ƒ Stakeholder Engagement: Ensuring transparent communication with affected communities, civil society, 

and other stakeholders. 

�ƒ Technical Support: Providing guidance on environmental and social standards. 

�ƒ Capacity Building: Organizing training and awareness programs for project staff and local stakeholders 

to strengthen compliance and sustainability. 

Challenges for the ESMP implementation are foreseen, such as the establishment of a comprehensive 

institutional arrangement with relevant governmental authorities, which is fundamental to ensure that 

safeguards are integrated into all phases of project execution, especially with the Water and Electricity 

Company, Regional Secretariat for Infrastructure, Works, Planning and Territory, Forest Secretariat. In 

addition, mitigation measures and E&S clauses must be embedded in bidding documents before they are 

advertised. Contractors must be required to prepare their own ESMPs, obtain formal approval, and 

incorporate the prescribed measures into their execution plans. Furthermore, independent 

evaluations/audits would enhance transparency and accountability, Addressing these challenges will be 

key to strengthening PIU role and ensuring the long-term sustainability of ESMP implementation within  

the ETISP framework. 

10.4 Grievance Mechanism - General Public Grievance Mechanism 

Grievance Mechanisms are designed to provide clarity and predictability on how complaints from 

beneficiary & affected communities, stakeholders, the general public, and workers will be received, 

assessed, and resolved, as well as monitored.  

All interested parties who are influenced or may be influenced by the Project implementation activities will 

be informed before the start of the construction works and before commissioning about the Grievance 

Mechanism for the PV and BESS Project in Príncipe.  
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One Grievance Mechanism for the general public shall be established by the Contractor for the construction 

stage, and one Grievance Mechanism for the general public shall be established for the Operator for the 

operation stage.  

The Grievance Mechanisms will allow reporting a problem or filing a complaint in a free way which will be 

available to anyone. All comments and submissions shall be handled in a fair and transparent manner. Each 

person or organization will be given the right to submit their comments and/or complaints in person, by 

telephone or email, using the contact information provided by the Project Developer, Contractor, and 

Operator. 

All grievances shall be registered and will be replied to within 15 working days from the day of the receipt 

(or 25 days in cases where complaint resolution requires special efforts). Individuals or organizations 

submitting grievances can choose the way they wish to receive feedback (by mail, telephone or email). 

Individuals or organizations have the right to request that their first and last name is kept confidential. In 

addition, the submissions may be anonymous. Such submissions cannot be answered, but shall be used by 

the Project Developer, Construction Contractor, and Operator for analysis. 

The filing of a grievance shall not hinder the interested party to complain to the competent au thorities or 

courts, in accordance with the applicable legislation of São Tomé e Príncipe. 

10.5 Workers Grievance Mechanism 

The Contractor for the construction phase and future Operator of the PV and BESS Project shall develop 

and implement independent Grievance Mechanisms to enable the workers to raise reasonable workplace 

concerns. This includes complaints related to non-compliance with health and safety matters, 

discrimination cases and non-consideration of equal opportunities, working conditions; accommodatio n 

facilities; salary, etc.  

The workers Grievance Mechanism shall follow the same principles as the one created for the general 

public: complaints must be answered in a timely and effective manner without fear of retribution; the ac cess 

to the grievance mechanism shall not replace or impede the subsequent access to other redress 

mechanisms; the Contractor and Operator will inform workers of the Grievance Mechanism at the time of 

hiring and make it accessible to them. 

The Grievance Mechanism shall consider the possibility to contact directly a member of the management 

staff. The contacted staff members must take a note of the reported complaint or non-co mpliance and 

must report it to the site / corporate HSE Manager. 

The site / corporate HSE Manager shall solve the complaint or non-compliance within 15 working days. In 

case the problem cannot be solved, an action procedure specifying the needed activities together with a 

predicted deadline for resolution of the problem must be prepared .  

The Contractor and the Operator shall provide the possibility for the workers to notify a complaint or non-

compliance in a confidential way. 

The Grievance Mechanism will allow staff and sub-contractors to provide feedback on any element of the 

work via email or by hand delivery to a box placed on site. Grievances will be logged into a spreadsheet 
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where they will be then delegated to the appropriate person for close out. Grievances will be confidential, 

and staff will be in no way penalized for providing their feedback. 

10.6 Emergency Response Plan (ERP) 

The Contractor and Operator are responsible for creating an Emergency Response Plan (ERP) for potential 

emergency situations during construction and during operation to safeguard the welfare of workers, 

visitors, and the general public at the Project site and its surroundings.  

As one of the primary steps in formulating an effective emergency response plan, the Contractor and the 

Operator shall conduct a hazard identification (HAZID) to identify potential emergency scenarios. 

Understanding potential risks will help determine necessary resources, develop appropriate plans, and 

establish procedures to prepare for emergencies. 

The ERPs should address, at a minimum, the following key aspects: 

�ƒ Establishment of a warning system for evacuation, 

�ƒ Procedure for contacting public emergency services, 

�ƒ Trained staff members capable of administering first aid, 

�ƒ Staff members knowledgeable about building and process systems to handle leaks and minimize 

damage, 

�ƒ Protocols for conducting fire drills. 

10.7 Incident and Accident Investigation 

The HSE Supervisors shall maintain a register of all HSE related incidents accruing as a result of the activities 

associated with the construction and the operation. The incident & accident investigation process shall 

include the following steps: 

�ƒ Report the incident or accident occurrence to the HSE Managers within five days of occurrence 

�ƒ Investigate the incident or accident 

�ƒ Identify the causes 

�ƒ Report the findings 

�ƒ Develop corrective action(s) 

�ƒ Implement the action(s) 

�ƒ Evaluate the effectiveness of the corrective action(s). 

Besides accidents, HSE related incidents that shall be recorded include (but are not limited to):  

�ƒ Fires 

�ƒ Spill of hazardous materials 

�ƒ Non-compliance with the ESMP. 

As little time as possible should be lost between the moment of an incident or accident and the beginning 

of the investigation. The tools that members of the investigating team may need (tablet or pencil, paper, 

camera, film, camera flash, tape measure, etc.) shall be readily available at the site. 
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HSE incident or accident reports shall include as a minimum a description of the occurrence, actions taken 

to contain any damage to the environment, personnel or public, and the corrective actions to 

repair/remediate any damage. The reports shall also prescribe additional measures that may be required 

to remediate damage resulting from the occurrence and/or to prevent similar occurrences in the  future. 

The detailed steps and content of the incident and accident investigation process must be described by 

the Contractor and the Operator in the �U�H�V�S�H�F�W�L�Y�H���&�R�Q�W�U�D�F�W�R�U�·�V ESMP �D�Q�G���2�S�H�U�D�W�R�U�·�V ESMP. 

10.8 Training 

The successful implementation of the ESMP requires workers to be aware of their roles and responsibilities 

regarding HSE (including social) conduct and compliance. The Contractor and the Operator shall initially 

assess their workforce HSE competence, identify key qualifications, determine training needs and the 

confirm availability of experienced staff. 

The analysis of training needs shall result in a training schedule that includes:  

�ƒ Training requirements for identified workers in conjunction with the activities and tasks that are needed 

prior to the commencement of work at site;  

�ƒ Training requirements for identified workers in conjunction with the activities and tasks that could be  

provided by training on the job. 

In case of training on the job, the Contractor and the Operator must ensure that a suitable number o f 

qualified and competent foremen and supervisors are available at site for the provision of training,  

induction and instructions.  

The training schedule and the training requirements shall be updated as relevant taking into account the 

results of site inspections, permits to work, procedures and incident and accident investigation reports.  

HSE training shall be provided in general terms for all staff and in particular issues for relevant personnel 

with HSE responsibilities. 

No workers shall be allowed to enter the site and perform their tasks without: 

�ƒ Having received required training and instructions or 

�ƒ Having been especially nominated for training on the job  

�ƒ Having been introduced to the nominated foreman or supervisor. 

Capacity Building for the Project Implementation Unit 

To ensure effective implementation, monitoring, and sustainability of the Project, targeted capacit y 

building for the Project Implementation Unit (PIU) is essential. This component aims to strengthen 

institutional capabilities, enhance technical competencies, and ensure alignment with international 

environmental and social standards. 

The capacity building activities shall include needs assessment, institutional capacity strengthening, 

training and knowledge transfer, partnership and monitoring, as described in the following.  
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A comprehensive assessment shall �E�H���F�R�Q�G�X�F�W�H�G���W�R���L�G�H�Q�W�L�I�\���H�[�L�V�W�L�Q�J���J�D�S�V���L�Q���W�K�H���3�,�8�·�V���W�H�F�K�Q�L�F�D�O�����P�D�Q�D�J�H�U�L�D�O����

and E&S capacities, including: 

�ƒ evaluation of current staffing levels and expertise 

�ƒ review of familiarity with IFC Performance Standards/World Bank, AfDB�·�� �2�6��and national regulatory 

requirements 

�ƒ identification of training needs in areas such as environmental monitoring, stakeholder engagement, 

grievance redress, occupational health and safety, and reporting. 

Based on the assessment, a tailored capacity-building program shall be developed to address identified 

gaps. Key activities shall include: 

�ƒ recruitment of specialized staff or consultants where necessary (e.g., Environmental Specialist, Social 

Development Officer). 

�ƒ development of internal procedures for ESMP implementation and compliance tracking. 

�ƒ establishment of a monitoring and evaluation framework for environmental and social performance. 

A series of training workshops and on-the-job mentoring sessions shall be organized for PIU staff. Topics 

will include: 

�ƒ environmental and social safeguards implementation. 

�ƒ community engagement and communication strategies. 

�ƒ data collection and reporting protocols. 

�ƒ emergency response and incident management. 

Collaboration with national institutions, NGOs, and international development partners shall be 

encouraged to support long-term capacity development. Where feasible, twinning arrangements  or peer 

exchanges with similar projects in the region shall be explored. 

The effectiveness of the capacity building program shall be periodically reviewed, and adjustments made 

based on feedback and evolving Project needs. A dedicated budget line shall be allocated within the ESMP 

to support these activities. 

10.9 Control of Possible Heritage Impacts 

In the event that a previously unknown significant archaeological relict is discovered during constructio n 

work, and in respect for the provisions of Law no. 4/2003 on national historical-cultural heritage,  all work 

in the area must be stopped until representatives from the respective authority are consulted and 

permission is given to continue with the construction works. 

Discovery of an archaeological relict is usually followed by excavation and preservation of all or part of the 

archaeological remains. Temporary fencing-off of archaeological monuments during construction , 

repairing and decommissioning in order to protect and preserve the monuments may be required.  

For securing any identified cultural assets during the construction works, the Contractor shall implement 

the Chance Finds Procedure, according to which the Project personnel will be obliged to undertake the 

following actions:  



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 212   

�ƒ Stop of any works immediately after discovering of potential subjects 

�ƒ Information to the Project Developer and the respective national authority with respect to the pote ntial 

archaeological site or material remains of culture finding 

�ƒ Secure the site to a sufficient extent to avoid any damage to the potential cultural asset 

�ƒ Coordination with the local authority and Project Developer about the possible need for further 

protection measures. 

10.10 ESMP Implementation Costs  

For small-scale infrastructure projects, the cost of implementing an ESMP typically ranges between 1% and 

5% of the total Project cost. This variation depends on factors such as project complexity, geographic 

location, and the applicable regulatory framework. 

In the case of the PV and BESS Project, the total Project implementation cost is of circa EUR 2 million, 

including EUR 170,000 as costs for Buildings, Engineering and Site preparation, and EUR 340,000 for 

Installation (source: Feasibility Study). Based on benchmarks from comparable projects, 3% of the total 

Project costs are considered as a solid basis for estimating the ESMP costs, resulting in a value of 

EUR 60,000 to be allocated specifically for ESMP-related activities. This aligns with industry expectations 

and the provisions outlined in the Feasibility Study. 

The above costs �Z�L�O�O���E�H���L�Q�F�O�X�G�H�G���Z�L�W�K�L�Q���W�K�H���(�3�&���&�R�Q�W�U�D�F�W�R�U�·�V���V�F�R�S�H�����I�R�U���P�H�D�V�X�U�H�V���Z�Kose responsibility lies 

on them. It is assumed that a larger portion of this budget will be directed toward measures related to the 

waste management program; biodiversity safeguard, such as execution of conservation and transplantation 

procedures for endemic and threatened plant species; environmental monitoring; and capacity building 

and training initiatives.  

As described in section 10.8 - Training, a dedicated budget line needs to be allocated within the ESMP to 

support th e Capacity Building activities. To strengthen the P�,�8�·�V capacity for effective ESMP 

implementation, a training program is recommended for their staff and local authorities involved in the 

process, distributed in two (2) sessions of one-day training with participation of 10 attendees. 

The indicative costs for ESMP implementation and capacity building for the PIU are described in Table 34. 

Table 34: Indicative Costs for ESMP Implementation and PIU Capacity Building for the PV and BESS Project in 
Príncipe 

Item Description  
Estimated unit 
cost (EUR) 

Quantity 
Estimated total 
cost (EUR) 

ESMP Implementation 

Compliance with 
ESMP 
requirements 

EPC Contractor-specific costs for 
ESMP-related activities 

60,000 1 
60,000  
(3% of total Project 
cost) 

Total estimated ESMP implementation costs  60,000 

From which: Capacity Building 

Trainer/ 
Facilitator Fees 

External expert to deliver training 
on ESMP implementation and 
stakeholder engagement. 

1,000 2 days 2,000 
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Item Description  
Estimated unit 
cost (EUR) 

Quantity 
Estimated total 
cost (EUR) 

Required technical expertise 
aligned with AfDB safeguards 

PIU Staff Per Diem 
Daily allowance for 10 PIU staff 
members attending training 

50 
10 participants x 
2 days 

1,000 

Training Materials Printed manuals, handouts 10 20 participants 200 

Venue and 
equipment rental 

Conference room with basic 
facilities: projector, microphone, 
flipchart 

100 2 days 200 

Catering 
Lunch and refreshments for 
participants 

15 
20 participants x 
2 days 

600 

Local Transport 
Fuel or taxi reimbursement for PIU 
staff and trainers 

100 2 days 200 

Contingency 
(10%) 

Standard provision for budget 
flexibility 

- - 370 

Total estimated capacity building costs 4,570 

From which: Biodiversity Safeguard Measures  
(assuming studies and works are performed only with local experts and workforce) 

Conservation and 
Transplantation 
Procedure 

�ƒ Identification of viable 
seedlings and mature 
specimens within the Project 
area thorough site surveys 
with a particular focus on 
Chytranthus mannii (Peach 
Tree) and Chlorophora excelsa 
(Spanish Cedar) 

�ƒ Relocation of specimens to 
protected areas with suitable 
environmental conditions, 
within/near the AoI 

�ƒ Ensure ongoing monitoring 
and maintenance of 
transplanted individuals to 
support their survival and 
adaptation 

2,500  1 2,500 

Biodiversity 
Management Plan 
(BMP) 

Develop a BMP to ensure the 
protection of biodiversity 
resources during the site 
preparation and construction 
phase of the Project. The Plan 
shall further detail the ESMP 
measures for flora and fauna.  

3,000  1 3,000 

Biodiversity 
monitoring during 
clearance 

A suitably qualified 
biologist/botanist to be hired to 
oversee habitat clearance work 
and provide guidance to the 
workforce 

100  10 days 1000 

Rehabilitation 
measures 

Rehabilitate and restore all 
temporarily disturbed areas with 
indigenous species from the wider 
area 

2 200 seedlings 400 

 15 
2 workers x 5 
days 

150 
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Item Description  
Estimated unit 
cost (EUR) 

Quantity 
Estimated total 
cost (EUR) 

Contingency 
(10%) 

Standard provision for budget 
flexibility 

  655 

Total estimated biodiversity safeguard measures costs 7,705 

From which: Other management and monitoring measures, incl. waste-related 

Others 
General E&S management and 
monitoring at the site 

47,725 1 47,225 

Total estimated other management and monitoring measures costs 47,225 

*Note: all costs are indicative and subject to final procurement and local market rates. 

10.11 Compilation of the �3�U�R�M�H�F�W�·�V��Environmental and Social Management 

Plan  

The Contractor and the Operator will be responsible for complying with th �H���3�U�R�M�H�F�W�·�V ESMP during all stages 

of the Project implementation. The Project Developer has oversight responsibilities.  

The Contractor and the Operator must ensure, respectively, that the �&�R�Q�W�U�D�F�W�R�U�·�V ESMP/Construction HSE 

�3�O�D�Q���D�Q�G���W�K�H���2�S�H�U�D�W�R�U�·�V���(�6�0�3���2�S�H�U�D�W�L�R�Q���+�6�(���3�O�D�Q��include all of the required procedures, mitigation and 

monitoring measures �R�I���W�K�H���3�U�R�M�H�F�W�·�V���(�6�0�3��and takes into account all Project activities in their scope.  

The �3�U�R�M�H�F�W�·�V�� �(�6�0�3�� �L�V aligned with the requirements of the �$�I�U�L�F�D�Q�� �'�H�Y�H�O�R�S�P�H�Q�W�� �%�D�Q�N�·�V�� �,ntegrated 

Safeguards System (2023) and with relevant national environmental and social law.   

For the decommissioning phase, a Decommissioning Plan shall be developed, whereas the measures of the 

�3�U�R�M�H�F�W�·�V ESMP for the construction phase generally apply. 
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Table 35: Environmental and Social Management Plan for the Construction and Decommissioning phases - PV and BESS Project in Príncipe Island 

CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

1. Ambient Air Quality  

Construction 
activities will 
likely result in 
an increased 
level of dust 
and particulate 
matter 
emissions due 
to temporary 
and 
permanent 
infrastructures 
 

1.1 Apply basic dust control and 
suppression measures which 
include:  
�ƒ regular watering of 

construction areas when dust 
levels are expected to be high 
(dry and windy days) 

�ƒ proper management of 
stockpiles and excavated 
material (e.g. watering, 
containment, covering, 
bunding) 

�ƒ proper covering of trucks 
transporting aggregates and 
fine materials (e.g. through the 
use of tarpaulin) 

Contractor Continuously 
during 
construction and 
decommissioning 

Visual 
inspections 
 
Inspection of 
complaints 
 
Weekly reports 
 

Regularly 
during 
construction 
 
 

Site HSE 
Supervisor   
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site, 
OHL and 
access roads 
areas  

Site inspection  
records 
 
Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 
 

1.2 Develop a regular inspection and 
scheduled maintenance program 
for vehicles, machinery and 
equipment to be used , for early 
detection of pollution sources to 
avoid unnecessary pollutant 
emissions 

Inspection of 
maintenance 
records 

Maintenance 
records 

1.3 Prohibit burning of waste Visual 
inspections 

Site inspection  
records 

1.4 Adhering to a speed limit of 
15 km/h for construction vehicles 
on unpaved roads and site 
construction 

Inspection of 
complaints 

No complaints 
from  
residents 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

1.5 Optimization of transportation 
management to avoid needless 
truck drives 

Contractor Continuously 
during 
construction and 
decommissioning 

Inspection of 
transportation 
management 

Regularly 
during 
construction 
 
 

Site HSE 
Supervisor   
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site, 
OHL and 
access roads 
areas  

Site inspection  
records 

1.6 Continuously coordinate and 
inform the nearby communities 
and road users of any expected 
high dust generating activities 
which could affect them 

Review of 
grievance 
records 

Community  
Grievances; no 
complaints 
from  
residents 

2. Ambient Noise  

The 
construction 
works will 
cause noise 
emissions 
during land 
clearing, 
excavation, 
movements of 
vehicles and 
machinery  

2.1 Before construction commences, 
properly plan work activities to 
ensure that noisy activities are 
restricted between evening hours 
and early morning hours (from 
7 pm till 7 am) 

Contractor 
 

Continuously 
during 
construction and 
decommissioning 

Site inspection 
and inspection 
of complaints 
 
 

Regularly 
during 
construction 
 
Weekly 
monitoring 

Site HSE 
Supervisor   
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site, 
OHL and 
access roads 
areas 

No complaints 
from  
residents 

2.2 Trucks and vehicles crossing 
housing areas shall reduce their 
speed to a maximum of 30 km/h 
and traffic speed on unpaved 
access roads shall be reduced to 
15 km/h 

Inspection of 
complaints 

Site inspection  
records  
 
Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 
 

2.3 Undergo best practices for 
minimizing noise emissions, such 
as turning off engines of unused 
equipment, use lower noise 
emission equipment to the extent 
possible and use silencers or 
mufflers for noisy equipment 

Visual 
inspection and 
inspection of 
complaints 

Training 
records 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 217  

CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

2.4 Ensure that vehicles undergo 
periodic maintenance, inspection 
and review 

Inspection of  
maintenance  
records 

Maintenance 
records 

2.5 Continuously coordinate and 
inform the nearby villages of any 
expected high noise generating 
activities which could affect them 

Contractor 
 

Continuously 
during 
construction and 
decommissioning 

Review of 
grievance 
records 

Regularly 
during 
construction 
 
 

Site HSE 
Supervisor   
of Contractor 
 

Project 
Developer or 
their 
representative 

Project site, 
OHL and 
access roads 
areas 

Community  
Grievances; no 
complaints 
from  
residents 

3. Soil quality  

Soil erosion by 
site 
preparation 
works (land 
clearing, 
excavation, 
etc.) 

3.1 Construction activities to be 
carried out within work site 
boundaries, in accordance with 
plans and technical design:  
site clearance restricted to the 
2.82 ha PV and BESS site, and the 
RoW (right-of-way) corridor of 
the OHL 

Contractor 
 

Continuously 
during 
construction and 
decommissioning  

Site inspection  
 
Weekly/month
ly reports 
 
 
 

Regularly 
during  
Construction 
 
 

Site HSE 
Supervisor   
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site, 
OHL and 
access roads 
areas 

Record of area 
of vegetation 
removed; 
compliance 
with design 

3.2 All stripped topsoil must be 
securely stored during 
construction and replaced to the 
surface of the construction strip. 
The topsoil cannot be used for 
any other purpose or replaced to 
any depth greater than the 
original topsoil height 

Visual 
inspection 

Site inspection  
records  
 

3.3 Do not undertake excavation 
activities during periods of intense 
rainfall to avoid erosion, rutting 
and compaction of the soils. If not 

Check weather 
forecast and 
inspect the site 
conditions 

Site inspection  
records  
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

possible, the ruts shall be repaired 
as soon as possible.  
After allowing a short time for the 
soil to begin drying, a bulldozer 
shall be used to smooth and fill in 
the ruts 

prior to 
excavation 
 
Visual 
inspection 

3.4 Design of appropriate temporary 
drainage systems to 
accommodate storm water runoff 
and to protect the construction 
site from erosion-causing runoff 

Contractor 
 

Continuously 
during 
construction and 
decommissioning  

Visual 
inspection 

Regularly 
during  
Construction 
 
 

Site HSE 
Supervisor   
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site, 
OHL and 
access roads 
areas 

Site inspection  
records  
 
Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 
 

3.5 Restrict vehicle movements 
where possible to paved roads 
and only where necessary 

Site inspection 
 
 

3.6 Return surfaces disturbed during 
construction to better conditions 
to the greatest extent possible 

3.7 Routinely inspect vehicles and 
machinery to check any oil leaks, 
and immediately seal and 
remediate if occurred 

Maintenance 
records 

3.8 Perform Soil and Topography 
studies, to be taken into 
consideration during the detailed 
design stage 

Contractor Once, during 
detailed design 
stage  

Document 
review 

Before 
commenceme
nt of 
construction 
works 

HSE Manager   
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site,  
RoW 
corridor of 
OHL   

Submission 
and approval 
of Soil and 
Topography 
studies 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

Soil 
contamination 
due to 
improper 
waste 
management 
and hazardous 
materials 

3.9 Develop a Waste and Hazardous 
Materials Management Plan 
containing the principles: 
�ƒ Management hierarchy of  

avoidance, minimization, 
reuse, recycling, treatment 
and disposal 

�ƒ Segregation of all waste 
based on their nature and 
ultimate disposal sites - 
distribute an appropriate 
number of contained litter 
bins and containers properly 
marked for the different types 
of waste (recyclable, 
hazardous, for landfill, etc.)  

�ƒ Staff training to increase 
awareness of waste 
minimization and waste 
management issues 

�ƒ Maintain records and 
manifests that indicate 
volume of waste generated 
onsite, collected, and 
disposed of 

Contractor 
 

Once, before 
commencement 
of construction 
works 

Document 
review 

Before 
commenceme
nt of 
construction 
works, and 
update as 
needed during 
construction 
and 
decommissioni
ng 

HSE Manager   
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site,  
RoW 
corridor of 
OHL   

Presence and 
approval of 
Waste and 
Hazardous 
Materials 
Management 
Plan 
 

3.10 Domestic solid waste:  
�ƒ temporarily stored in a shed 

that is protected from weather 
elements with properly 
contained litter bins 

�ƒ implement proper 
housekeeping practices at the 
construction site at all times 

Contractor 
 
 
 
 
 
 
 

Continuously 
during 
construction and 
decommissioning 
 

Visual 
observations  
 
Site inspection  
 
Weekly/month
ly reports 

Regularly 
during  
construction 
 
 

Site HSE 
Supervisor   
of Contractor 
 

Project site, 
OHL and 
access roads 
areas 

Compliance 
with plan, no 
non-
compliance 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

�ƒ prohibit fly-dumping of any 
solid waste to the land 

�ƒ discuss with the Waste 
Recovery Cooperative to 
assess their capacity to receive 
and manage the recyclable 
materials (glass, metal and 
plastic) generated at the site. 
In the lack of an appropriate 
solution for waste 
management in the island, the 
non-recyclable waste shall be 
regularly transported to the 
nearby Pincatê dump. 

 
 
 
 
Contractor in 
coordination 
with Waste 
Recovery 
Cooperative in 
Porto Real 
 
 

Project 
Developer or 
their 
representative 
 

3.11 Excavation spoils: 
�ƒ excavation material from the 

foundation activities shall be 
segregated between rocks, top 
and lower soil and separately 
stored 

�ƒ the topsoil shall be provided 
free of charge to the nearby 
interested communities, rocks 
shall be re-used where possible 
as backfilling materials, and the 
remains shall be disposed at 
the nearby Pincatê dump 

Contractor 
 
 

Continuously 
during 
construction and 
decommissioning 
 

Site inspection  
 
Weekly/month
ly reports 

Regularly 
during  
construction 
 

Site HSE 
Supervisor   
of Contractor 
 
Project 
Developer or 
their 
representative 
 

Project site, 
RoW 
corridor of 
OHL   

Compliance 
with plan, no 
non-
compliance 

3.12 Green waste 
�ƒ organic residues shall be 

separated, and preference 
should be given to the 
recovery of these materials 

Contractor 
 
 
 
 
 

Continuously 
during 
construction and 
decommissioning 
 

Site inspection  
 
Weekly/month
ly reports 

Regularly 
during  
construction 
 

Site HSE 
Supervisor   
of Contractor 
 
Project 
Developer or 

Project site, 
RoW 
corridor of 
OHL   

Compliance 
with plan, no 
non-
compliance 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

�ƒ It is forbidden to burn or 
abandon it at the site of 
exploitation, except with 
special authorization from the 
Forestry Directorate.  

�ƒ discuss with the Waste 
Recovery Cooperative in Porto 
Real to the assess their 
capacity to receive and 
manage the green waste at the 
Príncipe Composting Station 

�ƒ fallen trees to be allocate into 
appropriate uses: 
- trees suitable for timber 

could be processed into 
planks by local people, with 
a focus on directly affected 
users  

- unfitted tress for charcoal 
production , ensuring that 
wood waste is effectively 
repurposed 

 
 
 
 
Contractor in 
coordination 
with Waste 
Recovery 
Cooperative in 
Porto Real 
 
 
Contractor in 
coordination 
with Forest 
Department 

their 
representative 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

3.13 Wastewater 
�ƒ waterless toilets shall be used 

at the site, e.g. composting 
toilets. It is estimated that one 
(1) unit can serve up to ten (10) 
workers 

�ƒ the units shall have a 
ventilation system and a sealed 
composting chamber. Carbon-
rich material (e.g., sawdust) 
shall be added after each use. 
The corresponding 
handwashing stations could 
function with soap and water 
or also waterless with alcohol-
based sanitizer 

�ƒ the produced compost can be 
provided to the communities, 
if their usage is allowed by 
regional regulations 

Contractor 
 
 

Continuously 
during 
construction and 
decommissioning 
 

Site inspection  
 
 

Regularly 
during  
construction 
 

Site HSE 
Supervisor   
of Contractor 
 
Project 
Developer or 
their 
representative 
 

Project site, 
RoW 
corridor of 
OHL   

Compliance 
with plan, no 
non-
compliance 

3.14 Hazardous waste (including 
damaged PV panels) 
�ƒ uses less hazardous 

alternatives where possible 
(e.g., low-VOC paints, and 
biodegradable solvents)  

�ƒ regular maintenance of all 
equipment and machinery 
used on site against leaks of 
oily substances and fuel to 
the ground 

�ƒ incorporating dripping pans 
at machinery, equipment, and 

Contractor 
 
 
 
 
 
 
 
 
 
 
 
 

Continuously 
during 
construction and 
decommissioning 
 

Site inspection  
 
 

Regularly 
during  
construction 
 

Site HSE 
Supervisor   
of Contractor 
 
Project 
Developer or 
their 
representative 
 

Project site Compliance 
with plan, no 
non-
compliance 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

areas that are prone to 
contamination 

�ƒ if spillage occurs, spill must be 
immediately contained, 
cleaned-up, and contaminated 
soil treated as hazardous waste 

�ƒ waste shall be stored with 
hazardous materials in secure 
site areas, preventing ground 
contamination from spills. 
Storage facilities must have a 
hard, impermeable surface, be 
flame-proof, provide 110% 
containment, allow access only 
to authorized personnel, 
remain locked when not in 
use, and prevent contact 
between incompatible 
materials 

�ƒ register of all hazardous 
materials used and 
accompanying Material Safety 
Data Sheet (MSDS) must 
always be present at the 
storage and usage location, 
including spilled material and 
damaged PV panels 

�ƒ hazardous waste should 
remain on-site as long as 
possible. If removal is 
necessary before a final 
destination is available in the 
island/country, it must be 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contractor in 
coordination 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

transported to the Pincatê 
dump (regional authorities 
shall provide dedicated 
storage to prevent mixing 
with domestic waste and 
related risks). The storage 
location must also prevent 
environmental leaks and meet 
the same standards as 
construction site storage. 

with regional 
authorities  

4. Landscape and visual aspects 

Temporary 
impacts on 
landscape and 
visual aspects 
may be caused 
due to the 
circulation of 
vehicles and 
presence of 
equipment and  
machinery, and 
modified 
ground surface 

4.1 The construction site shall be left 
in a tidy condition at the end of 
each workday 

Contractor 
 

Continuously 
during 
construction and 
decommissioning 
 

Site inspection  
 
 
Weekly/month
ly monitoring 
 

Regularly 
during  
construction 
 
 

Site HSE 
Supervisor   
of Contractor 
 
Project 
Developer or 
their 
representative  

Project site 
 

Site inspection  
records  
 

4.2 Waste streams will be properly 
stored and not allowed to spread 
outside of the Project site, in 
conformity with the Hazardous 
Materials and Waste 
Management Plan 

Compliance 
with ESMP, no 
non-
compliance 

4.3 Disturbed areas that will not be 
needed for project components 
or facilities will be fully restored 
once they have been used for 
construction works to restore the 
natural visual setting to the 
extent possible 

100% of  
disturbed 
areas restored 

4.4 Signage related to the PV Park 
must be discrete and confined to 
the entrance gate 

Contractor Once, before 
commencement 
of works 

Visual 
inspection 

Occasional 
during  
construction 
 

Site HSE 
Supervisor   
of Contractor 
 

Project site 
 

Site inspection  
records  
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

Project 
Developer or 
their 
representative 

4.5 The footprint of the operations 
and maintenance facilities, as well 
as parking and vehicular 
circulation, should be clearly 
defined, and not be allowed to 
enter into other areas 

Contractor Before 
commencement 
of construction 
works 

Visual 
inspection 

Occasional 
during  
construction 
 

HSE Manager 
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 
 

5. Flora, Habitats and Fauna 

Flora - 
construction 
activities on 
site, especially 
vegetation 
clearance, could 
result in direct 
habitat loss, 
disturbance of 
existing 
habitats, and 
fragmentation 
of habitat 

5.1 Secure necessary regulatory 
approvals for vegetation 
clearance 

Contractor 
 

Before 
commencement 
of works 

Document 
review 
 
 
 

Once, before 
commenceme
nt of works 
 
 

HSE Manager 
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site,  
RoW 
corridor of 
OHL 

Authorization 
obtained 
 

5.2 Removal of vegetation should be 
reduced to the minimum extent 
possible, in accordance with plans 
(site clearance shall be restricted 
to the 2.82 ha PV and BESS site, 
and the RoW of the OHL) 

Contractor 
 

Continuously 
during 
construction  
 

Site inspection  
 
Weekly/month
ly report 

Regularly 
during  
construction 
 
 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site,  
RoW 
corridor of 
OHL   
 

Record of area 
of vegetation 
removed; 
compliance 
with design 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

5.3 Designated clearance areas for 
construction activities should be 
delineated and marked to 
prevent unintentional clearing 
and inadvertent encroachment 
into neighboring habitats defined 
during the design stage, shall not 
encroach into the Azeitona Forest 

Contractor 
 

Once during 
design phase 

Document 
review 
 

Once during 
design phase 

HSE Manager 
of Contractor 
 
Project 
Developer or 
their 
representative 

RoW 
corridor of 
OHL   

Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 

5.4 Rehabilitate and restore all 
disturbed areas, with indigenous 
species from the wider area 

Contractor 
 

Continuously  
during 
construction and 
decommissioning 

Site inspection  
 
Weekly/month
ly report 

Regularly 
during  
construction 
 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site,  
RoW 
corridor of 
OHL   
 

100 % of areas 
to be 
rehabilitated 
achieved 

5.5 Strictly applied mitigation 
measures to minimize dust 
generation due to construction 
and transportation activities (as 
described in Ambient Air quality 
measures) 

Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 

5.6 Develop a Conservation and 
Transplantation Procedure of 
endemic and threatened species, 
with a particular focus on 
Chytranthus mannii (Peach Tree) 
and Chlorophora excelsa (Spanish 
Cedar), which shall include: 
�ƒ identification of viable 

seedlings and mature 
specimens within the Project 
area thorough site surveys 

�ƒ implementation of 
transplantation procedures to 
relocate specimens to 

Contractor in 
collaboration 
with 
Environmental 
Secretariat, 
Forestry 
Directorate and 
botanical 
experts 

Once before 
commencement 
of work  
 
During vegetation 
clearance activity  
 

Document 
review 
 
Site inspection 
 
Records/report
s of 
procedures 
conducted 

Regularly 
during  
construction 
 

HSE Manager 
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site, 
RoW 
corridor of 
OHL   
 
 

Presence and 
approval of 
Conservation 
and 
Transplantatio
n Procedure 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

protected areas with suitable 
environmental conditions, 
within/near the AoI  

�ƒ ensure ongoing monitoring 
and maintenance of 
transplanted individuals to 
support their survival and 
adaptation  

Fauna - 
construction 
activities could 
result in direct 
habitat loss 
(deforestation), 
displacement of 
certain faunal 
species, 
fragmentation 
of faunal 
populations , 
nesting 
disruption, 
fauna mortality 
or injury 

5.7 Construction machinery and 
equipment and transportation 
vehicles must be well maintained 
to minimize noise generation 

Contractor 
 

Continuously 
during 
construction and 
decommissioning 

 

Visual 
observations 
 
Site inspection  
 
Equipment 
inspection 
records 

Regularly 
during  
construction 
 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site, 
RoW 
corridor of 
OHL   
 
 

Maintenance 
records 

5.8 Delineate and mark the 
designated clearance areas to 
prevent unintentional clearing 

Visual 
observations 

Site inspection 
records 

5.9 Generate awareness of the natural 
environment among workers, 
through induction programs. It 
must include the importance of 
protecting the biodiversity and the 
local wildlife, to have proper 
behavior, avoid poaching and 
destroying natural environment 

Register of 
trainings 

Training 
records, 100% 
of workers 
trained on 
environmental 
topics 

5.10 All types of waste generated 
must be properly stored and 
disposed of, according to Waste 
and Hazardous Materials 
Management Plan 

Site inspection 
 
Weekly/month
ly reports 

Compliance 
with plan, no 
non-
compliance 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

5.11 Vegetation clearing should 
strictly be avoided during the 
nesting season of local bird 
species, which coincides with the 
rainy season (September to 
February). All major vegetation 
clearing activities should be 
scheduled during the dry season 
(June to August), when nesting 
activity is minimal 

Contractor 
 

Continuously 
during 
construction 

 

Site inspection Regularly 
during  
construction 
 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site, 
RoW 
corridor of 
OHL   
 

Site inspection 
records 
 
Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 

5.12 For the southern edge of the 
survey investigation area, 
disturbance through vegetation 
clearing, construction activities, 
or increased human presence 
must be minimized to avoid 
habitat degradation and negative 
impacts on the local Mona 
monkey (Cercopithecus mona) 
population 

Contractor 
 

Continuously 
during 
construction 

 

Visual 
observations 
 
Site inspection 

Regularly 
during  
construction 
 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site, 
RoW 
corridor of 
OHL   
 

 

Biodiversity 5.13 Develop a Biodiversity 
Management Plan (BMP) to 
ensure the protection of 
biodiversity resources during the 
site preparation and construction 
phase of the Project. 
The Plan shall contain additional 
details on the above-mentioned 
measures for flora and fauna. A 
suitably qualified 
biologist/botanist is expected to 
be hired to oversee habitat 

Contractor  Once before 
commencement 
of work  
 
 

Document 
review, 
submission of 
BMP 
document 
 
Site inspection 
 
Records/report
s of 
procedures 
conducted 

Regularly 
during  
construction 
 

HSE Manager 
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site, 
RoW 
corridor of 
OHL   
 
 

Presence and 
approval of 
Biodiversity 
Management 
Plan 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

clearance work and provide 
guidance to the workforce 

6. Land acquisition and land use 

The proposed 
project 
footprint 
requires 
deforestation, 
that can 
possibly 
influence 
current land 
use and local 
community's 
livelihoods 

6.1 Complete the official 
arrangements with the local 
authorities to secure the area for 
the project 

Project 
Developer in 
coordination 
with 
government 
authorities/Regi
onal 
Infrastructure 
Secretariat 

Once during 
design stage 

Document 
review 
 

Before 
commenceme
nt of 
construction 
works 

Project 
Developer 
 
Government 
authorities 

Project site 
 

Authorization 
from 
Government 
regarding land 
use title for the 
project 
obtained 
(document 
received on 
03.10.2015, 
Annex C) 

6.2 Promptly inform the community 
of land use restrictions for 
logging and charcoal activities, 
due to Project implementation 

Project 
Developer  
 
Government 
authorities/Fore
st Department 

During design 
stage and before 
any pre-
construction 
activity or  fencing 
the secured area 

Document 
review 
 
Meeting with 
affected 
persons 

Before 
commenceme
nt of 
construction 
works 

Project 
Developer 
 
Government 
authorities 

Affected 
communities 
at Project 
AoI  
 
 

Records of 
community 
meetings; 
100% of 
affected 
community 
informed 

6.3 Reduce �I�H�Q�F�H�G���D�U�H�D���D�Q�G���S�U�R�M�H�F�W�·�V��
footprint to the technically 
defined. Any authorized logging 
and charcoal production activities 
taking place in the nearby areas 
(not included in the Project site) 
shall not be disturbed 

Contractor Continuously 
during 
construction  

 

Site inspection  
 
 
 

Regularly 
during  
construction 
 

Site HSE 
Supervisor  
of Contractor 
 
HSE Officer of 
Project 
Developer 

Project site 
and AoI 
 

Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 

6.4 Compensation measure:  indicate 
and provide another suitable area 
for current and future land users 
to develop these activities, 

Government 
authorities/  
Regional 
Secretariat for 

At least 2 months 
before beginning 
of any 

Document 
review 
 

Before 
commenceme
nt of 

Project 
Developer 
 

Project AoI 
 
 

Records of 
community 
meetings; 
100% of 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

ensuring a fair and transparent 
process and that no-users are 
harmed 

Infrastructure, 
Works, Planning 
and Territory 

construction 
activities 

Meetings with 
stakeholders 

construction 
works 

Government 
authorities 

affected 
community 
informed 

6.5 Enhancement measure: 
specifically, for fallen trees 
�ƒ trees suitable for timber could 

be processed into planks by 
local people, with a focus on 
directly affected users  

�ƒ unfitted tress for charcoal 
production, ensuring that 
wood waste is effectively 
repurposed 

Contractor with 
coordination 
with 
Government 
authorities/Fore
st Department 

Continuously 
during 
construction  

 

Site inspection  
 
 
 

Regularly 
during  
construction 
 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site 
 

Records of 
fallen tress 
usage  

6.6 Enhancement measure: establish 
partnerships or specific programs 
to raise awareness and enhance 
techniques on the extraction and 
usage of forest resources in the 
area, providing tools and training 
to users for more sustainable 
charcoal production techniques. 
One example is a feasibility study 
of a semi-industrial oven for the 
communities involved in the 
project, to be developed in a 
nearby area. 

Project 
Developer in 
coordination 
with local 
authorities 
and/or local 
�1�*�2�·�V 

Continuously 
during 
construction  
 

Identification 
of people who 
work with 
charcoal 
production 
 
Review of 
documentation 
 
Meetings with 
community 

Regularly 
during 
construction  

Project 
Developer or 
their 
representative 
 
Government 
authorities 

Charcoal 
production 
workers 

Records of 
partnerships 
established 
 
Number of 
meetings/traini
ngs conducted 
for community 
engagement  
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

7. Community Health and Safety 

Increase of the 
community 
exposure to 
health, safety 
and security 
risks 
(accidents, 
hazardous 
materials, 
dust, noise, 
road traffic, 
etc.) 

7.1 Implementation of warning and 
prohibition signs to highlight 
clearly that the area is restricted 
and no access can be allowed to 
unauthorized staff 

Contractor 
 

Continuously 
during 
construction and 
decommissioning 

Site inspection  
 
 
 

Regularly 
during  
construction 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site,  
RoW 
corridor of 
OHL   
 

Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 
 
No intrusion, 
or act of 
vandalism 

7.2 Induction to the workers, 
especially drivers to follow the 
traffic rules e.g. speed limit. It 
includes imposing a speed limit of 
15 km/h for trucks on the 
construction site and 30 km/h on 
access roads, regular supervision 
of speed limit violations or 
damages to the access roads to 
reduce the risk of accidents 

Inspection of  
training 
records 
 
Inspection of  
complaints 
and  
accident 
records 

100% of 
workers 
trained in 
traffic rules 
 
No accident of 
a local resident 
on the project 
work site  
or caused by 
the project 

7.3 Development of accident 
prevention/emergency 
preparedness policy and 
measures 

Document 
review 

Presence and 
approval of 
ERP  
 
100% of 
workers 
trained in 
accident 
prevention 

7.4 Develop a �:�R�U�N�H�U�V�·���&�R�G�H���R�I��
Conduct, including provisions such 

Document 
review 

Presence of 
Contractor 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

as: workers shall not cause 
disturbances to any surrounding 
village related to noise, littering, 
vandalism or sexual harassment; 
any potential or real conflicts with 
the local community shall be 
immediately reported to the 
management at site, and resource 
to direct confrontation shall be 
prohibited 

 
Site inspection 

�:�R�U�N�H�U�·�V���&�R�G�H��
of Conduct 

7.5 Keep open communication 
channels between the Contractor 
and the affected communities, 
granting free and easy access to 
an independent and effective 
Grievance Mechanism for the 
community 

Contractor 
 

Continuously 
during 
construction and 
decommissioning 

 

Document 
review 
 
Review of 
grievance 
records 

Regularly 
during  
construction 

HSE Manager  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site,  
RoW 
corridor of 
OHL   
 

No accident of 
a local resident 
on the project 
work site  
or caused by 
the project 

7.6 Regular consultations with 
stakeholders, inform the nearby 
communities about upcoming 
works and the associated risks, 
disclose relevant project-related 
information to stakeholders 

Document 
register 

Community  
Grievances; no 
complaints 
from  
residents 

7.7 Implement the noise and air 
emissions mitigations measures 
identified 

Site inspection  
 

8. Occupational Health and Safety 

Risks for the 
�Z�R�U�N�H�U�V�·���K�H�D�O�W�K 
and safety 
during 

8.1 Develop an Occupational Health 
and Safety Management Plan 
(OHS Plan), that must include 
various aspects of occupational 
health and safety 

Contractor Once, before 
commencement 
of construction 
works 

Document 
review 
 

Before 
commenceme
nt of 
construction 
works 

HSE Manager  
of Contractor 
 
Project 
Developer or 

Project site,  
RoW 
corridor of 
OHL   
 

Presence and 
approval of 
OHS 
Management 
Plan 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

construction 
activities 
 

8.2 Definition of an organigram of 
roles and responsibilities related 
to OHS management at the site 
including at least the information 
about first aid trained staff and 
the site Health & Safety Manager 

their 
representative 

Organigram as 
per approved 
OHS 
Management 
Plan 

8.3 Assure availability of site specific 
first aid equipment 

Contractor Continuously 
during 
construction and 
decommissioning 

Document 
review 
 
Site inspection 

Regularly 
during  
construction 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site,  
RoW 
corridor of 
OHL   
 

Site 
inspections 
record 
 
Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 

8.4 Set up workplace safety rules, 
ensuring workers to strictly follow 
them in their working conditions 

Site inspection No non-
compliance 
with the 
regulations 
 
No disease or 
affliction due 
to the living 
and hygiene  
conditions on 
the work site 

8.5 �ƒ Provide personal protective 
equipment for all staff 
according to their works, in 
good conditions, comprising 
of basic elements such as 

Site inspection  
 
Inspection of 
PPE 
records 
 

Records of EPI 
provision,  
100% of 
workers  
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

helmets, safety boots, ear 
protection, and dust masks 

�ƒ Periodically check and 
maintenance of PPE condition 
for use 

Site inspection 
records 

8.6 �ƒ Demark, fence and secure all 
trenches and manholes 

�ƒ Usage of fences and barriers 
must be in place wherever 
needed and deemed practical 

�ƒ Secure parked trucks, vehicles 
or machines against 
unauthorized access and use 

Visual 
inspection 

Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 

8.7 Place noticeboards in place at 
different locations highlighting 
the information: 
�ƒ mandatory PPE at site, 
�ƒ name, location and contact of 

the Health & Safety Manager 
and the first aid trained staff 
at site 

�ƒ emergency phone number of 
the nearest fire brigade, the 
nearest hospital, and nearest 
police station 

�ƒ H&S management breaches 
�R�I���W�K�H���P�R�Q�W�K�����´�F�D�W�F�K���R�I���W�K�H��
�P�R�Q�W�K�µ�� 

�ƒ summary of the main safety 
requirements 

Contractor Continuously 
during 
construction and 
decommissioning 

Site inspection  
 
Inspection of  
records 

Regularly 
during  
construction 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site,  
RoW 
corridor of 
OHL   
 

Site inspection 
records 
 
Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP; 
no non-
compliance 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 235  

CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

8.8 Train staff in H&S topics, conduct 
daily toolbox talks, allow only 
qualified personnel for specific 
tasks 

Contractor Continuously 
during 
construction and 
decommissioning 

Inspection of  
training 
records 

Regularly 
during  
construction 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site,  
RoW 
corridor of 
OHL   
 

Training 
records, 100% 
of staff trained 

8.9 Execution of appropriate risk 
assessments with all needed 
actions to prevent workers from 
possible incidents and accidents 

Document 
review 

Records of risk 
assessment  
 

8.10 Emergency response procedures 
should be put in place through an 
Emergency Response Plan to 
ensure that an injured individual 
will receive competent help as 
quickly as possible 

Document 
review 
 
Site inspection 

Presence and 
approval of 
ERP; 100% of 
workers 
trained 

8.11 Provide and make accessible a 
transparent Grievance 
Mechanism for workers 

Review of 
grievance 
records 

No complaint 
or complaints  
processed 
within the set 
time frames 

8.12 Report and record any accidents, 
incidents and/or breach of 
relevant legislation 

Contractor Continuously 
during 
construction and 
decommissioning 

Site 
inspections 
 
Inspection of  
Incident/accide
nt records 

Regularly 
during  
construction 

Site HSE 
Supervisor  
of Contractor 
 

Project 
Developer or 
their 
representative 
Government 
authorities 

Project site,  
RoW 
corridor of 
OHL   
 

Incident/accide
nts records; no 
accident on 
the project 
work site  

8.13 Prohibit recruiting children who 
are below the minimum age of 18 
years whether to work directly or 
indirectly on the project 

Document 
review 

Site 
inspections; no 
children 
recruitment 

9. Cultural heritage 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

Control of 
possible 
heritage 
impacts 

9.1 Establish a Chance  
Find Procedure, which should 
contain measures such as:   
�ƒ stop of any works immediately 

after discovering of potential 
subjects 

�ƒ information to the Project 
Developer and the respective 
national authority 

�ƒ Secure the site to a sufficient 
extent to avoid any damage 
to the potential cultural asset 

�ƒ coordination with the local 
authority and Project 
Developer about the possible 
need for further protection 
measures 

Contractor Continuously 
during 
construction  

 

Site inspection 
during 
excavation 
activities 
 
Notification 
records to 
relevant 
authority, if 
any, and 
records about 
chance finds 

Regularly 
during  
construction 

Site HSE Officer  
of Contractor 
 
Project 
Developer or 
their 
representative 

Project site 
 

Compliance of 
�&�R�Q�W�U�D�F�W�R�U�·�V��
ESMP - Chance 
Find 
Procedure; 
no non-
compliance 
 
100 % of 
discovered 
vestiges 
analysed and 
protected 

10. Employment and income generation 

10.1 Prioritize local labour, sub-
contractors or suppliers to pass 
on maximum economic benefit 
locally 

Contractor Before 
commencement 
of construction 
works 

Documentatio
n review 
 
Regular 
meetings 

Regularly 
during  
construction 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative  

Project AoI 
and local 
communities 

Percentage of 
local jobs 
versus total 
number of jobs  
provided by 
the project 

10.2 Prioritize hiring of local labour 
force during the construction 
phase, subject to the availability of 
the required skills (in view of the 
expected unskilled positions) 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

Project 
construction 
may have 
direct 
economic 
benefits by 
offering new 
work 
opportunities , 
increasing the 
potential for 
new business 
and 
opportunities 
for existing 
local 
businesses 

10.3 It is recommended that the project 
makes use of the possibilities for 
renting of accommodation for the 
project personnel in the 
surrounding settlements 

 

11. Environmental awareness and capacity building 

Project has 
potential to act 
as a model for 
sustainable 
development 
and a partner in 
community 
capacity 
building 

11.1 Best-practice demonstration: the 
�3�U�R�M�H�F�W�·�V���F�R�Q�V�W�U�X�F�W�L�R�Q���D�Q�G���O�D�W�H�U��
operational site can be used as a 
model site for proper waste 
segregation, storage, and 
disposal - especially for 
hazardous materials like 
damaged PV panels, batteries, 
oils, and electronic components 

Project 
Developer and 
Contractor, in 
cooperation 
with 
Government 
authorities 
 

Occasionally 
during 
construction  

 

Records of 
activities 
conducted 

Occasionally  
during  
construction 

Site HSE 
Supervisor  
of Contractor 
 
Project 
Developer or 
their 
representative  

Project site 
 

Record of 
engagement 
activities 
performed to 
the community 
 
Record of 
actions/campai
gns conducted 
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

11.2 On-site training: local workers shall 
be trained by the Contractor in 
safe handling of construction, 
hazardous and electrical waste, 
which can be applied to other 
sectors in other sites in the 
country 

Contractor Continuously 
during 
construction  

Records of 
activities 
conducted 

Occasionally  
during  
construction 

Site HSE 
Supervisor  
of Contractor 
 
Developer or 
their 
representative  

Project site 
 

(on-site 
training, site 
tours, media 
materials); 
100% of 
affected 
community 
coverage 11.3 Open days or site tours: the 

Contractors may invite local 
schools or community leaders to 
visit the site and learn about 
clean construction and 
operational practices. 

Project 
Developer and 
Contractor 

11.4 Awareness materials: the 
Contractors may distribute flyers 
or posters on proper household 
waste disposal and the dangers 
of burning or dumping waste 

Project 
Developer and 
Contractor 

11.5 Donation of waste bins: provide 
surplus or project-funded bins to 
nearby schools or clinics 

Project 
Developer 

11.6 Temporary collection points: 
establish and maintain temporary 
waste collection points near the 
site for community use, with clear 
signage. 

Contractor 

11.7 Short-term employment: hire 
local workers for daily waste 
collection and sorting during 
construction; and for transport of 
waste to disposal points. 

Contractor  
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CONSTRUCTION AND DECOMMISSIONING PHASES 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation  

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Targets and 
Indicators 

12. Decommissioning 

The PV plant 
could be 
decommission
ed after 30-40 
years.  
Generally, the 
anticipated 
impacts 
throughout 
this stage are 
similar in 
nature to 
impacts 
assessed 
during the 
construction 
phase 

12.1 Develop a Decommissioning Plan, 
which shall detail the expected 
impacts of decommissioning, as 
well as mitigation measures to 
handle these impacts, taking into 
account the actual laws and 
regulations applicable at that 
time 

Project 
Developer 

Once, during 
preparation of 
decommissioning 
works 

Document 
review 

Before 
commenceme
nt of 
dismantling 
works 

Project 
Developer or 
their 
representative  

Project site 
 

Presence and 
approval of 
Decommissioni
ng Plan 
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Table 36: Environmental and Social Management Plan for the Operation phase - PV and BESS Project in Príncipe Island 

OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

1. Soil 

Soil 
contamination 
from waste 
and hazardous 
materials 
during O&M 
of the plant 

1.1 Update the Waste and Hazardous 
Materials Management Plan 
developed during construction 
stage, considering the specific 
O&M conditions and overall 
quantity of municipal and 
hazardous waste generated, that 
will be significantly lower during 
O&M 

Operator Continuously 
during operation 

Document 
review  
 
Site 
inspection 

Regularly 
during  
operation 

Site HSE 
Supervisor  
of Operator 
 

Project site Presence of 
updated Waste 
and Hazardous 
Materials 
Management 
Plan 

1.2 Domestic solid waste:  
�ƒ temporarily stored in a shed 

that is protected from weather 
elements with properly 
contained litter bins 

�ƒ discuss with the Waste 
Recovery Cooperative to assess 
their capacity to receive and 
manage the recyclable 
materials (glass, metal and 
plastic) generated at the site. In 
the lack of an appropriate 
solution for waste management 
in the island, the non-
recyclable waste shall be 
regularly transported to the 
nearby Pincatê dump 

Operator 
 
 
 
 
Operator in 
coordination 
with Waste 
Recovery 
Cooperative in 
Porto Real 

Continuously 
during operation 
 

Site 
inspection  
 

Regularly 
during  
operation 
 

Site HSE 
Supervisor  
of Operator 
 
 
 

Project site Compliance 
with plan, no 
non-
compliance 

1.3 Green waste: 
�ƒ organic residues shall be 

separated, and preference 

Operator 
 
 

Continuously 
during operation 
 

Site 
inspection  
 

Regularly 
during  
operation 

Site HSE 
Supervisor  
of Operator 

Project site, 
RoW 

Compliance 
with plan, no 
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OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

should be given to the recovery 
of these materials 

�ƒ It is forbidden to burn or 
abandon it at the site of 
exploitation, except with 
special authorization from the 
Forestry Directorate.  

�ƒ discuss with the Waste 
Recovery Cooperative in Porto 
Real to the assess their capacity 
to receive and manage the few 
green waste during O&M 
activities (vegetation control) at 
the Príncipe Composting 
Station 

 
 
 
 
 
 
 
Operator in 
coordination 
with Waste 
Recovery 
Cooperative in 
Porto Real 

  
 
 

corridor of 
OHL   

non-
compliance 

1.4 Hazardous waste (including 
damaged PV panels) 
�ƒ regular maintenance of all 

equipment and machinery used 
on site against leaks of oily 
substances and fuel to the 
ground 

�ƒ incorporating dripping pans at 
machinery, equipment, and 
areas that are prone to 
contamination 

�ƒ if spillage occurs, spill must be 
immediately contained, 
cleaned-up, and contaminated 
soil treated as hazardous waste 

�ƒ waste shall be stored with 
hazardous materials in secure 
site areas, preventing ground 

Operator in 
coordination 
with regional 
authorities  
 
 
 
 
 
 
 
 
 
 
 
 
 

Continuously 
during operation 
 

Site 
inspection  
 
Documentatio
n register 
review 
 

Regularly 
during  
operation 
 

Site HSE 
Supervisor  
of Operator 
 
 
 

Project site Compliance 
with plan, no 
non-
compliance 
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OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

contamination from spills. 
Storage facilities must have a 
hard, impermeable surface, be 
flame-proof, provide 110% 
containment, allow access 
only to authorized personnel, 
remain locked when not in 
use, and prevent contact 
between incompatible 
materials 

�ƒ register of all hazardous 
materials used and 
accompanying Material Safety 
Data Sheet (MSDS) must always 
be present at the storage and 
usage location, including spilled 
material and damaged PV 
panels 

�ƒ hazardous waste should 
remain on-site as long as 
possible. If removal is 
necessary before a final 
destination is available in the 
island/country, it must be 
transported to the Pincatê 
dump (regional authorities 
shall provide dedicated storage 
to prevent mixing with 
domestic waste and related 
risks).  
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OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

The storage location must also 
prevent environmental leaks 
and meet the same standards 
as construction site 

�ƒ damaged and end-of-life PV 
panels and batteries should be 
returned to the supplier for 
recycling. The supplier shall 
have been previously selected 
by the Contractor to be a 
company that commits to 
collect and recycle used PV 
solar panels and batteries at the 
end of their life  

2. Landscape and visual impacts  

Permanent 
change of 
current 
landscape due 
to the physical 
presence of 
solar panels 

2.1 Signage related to the PV Park 
must be discrete and confined to 
the entrance gate 

 
Operator 

Continuously 
during operation 
 

Visual 
inspection  
 

Regularly 
during  
Operation 
 

Site HSE 
Supervisor  
of Operator 
 
 
 
 
 
 
HSE Manager  
of Contractor 
 

Project site Site inspection 
records 
 
Compliance 
with O&M plan, 
no non-
compliance 

2.2 The footprint of the O&M 
facilities, as well as parking and 
vehicular circulation, should be 
clearly defined, and not be 
allowed to enter into other areas 

Operator 
 

During detailed 
design 

Documentatio
n review 

 
 
 
 
 
Once during 
detailed 
design 
 

2.3 Earth-toned or dark-colored 
mounting structures shall be 
selected to help them blend with 
the environment 

Contractor  
 

2.4 The site shall be kept clean and 
free of debris to maintain a tidy 
appearance 

Operator 
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OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

2.5 In case of complaints from local 
population, tourist operators or 
local associations, the Developer 
shall consider the possibility of 
installing a green belt with native 
vegetation to work as screening 
around the PV site 

Project 
Developer 

Once, in case of 
complaints during 
operation 
 

Inspections of 
complaints 
 
Visual 
inspection 
 
 

Regularly 
during  
construction 
 

Project 
Developer or 
their 
representative 
 
Site HSE 
Supervisor  
of Operator 

Project site Record of green 
belt 
implementation
, if required 

3. Fauna and Flora 

Potential 
impacts to 
fauna during 
O&M activities 
are related to 
Direct fauna 
disturbance by 
O&M workers 
(including 
poaching) and 
traffic, 
movement 
restrictions, 
the lake effect, 
and birds 
contact with 
the power lines 

3.1 For vegetation control only 
biological and mechanical control 
measures shall be used (such as 
grass mowing); chemical products 
shall be strictly prohibited 

Operator Continuously 
during operation 
 

Site 
 inspection 
 
 

Regularly 
during  
construction 
 

Site HSE 
Supervisor  
of Operator 
 

Project site Site inspection 
records; no use 
of chemical for 
vegetation 
control  

3.2 �ƒ Have a O&M strategy that 
removes the risk of shading 
due to vegetation growth 

�ƒ All major vegetation clearing 
activities should be scheduled 
during the dry season (June to 
August), when nesting activity 
is minimal 

Operator Continuously 
during operation 
 

Site 
inspection 
 
 

Regularly 
during  
construction 
 

Site HSE 
Supervisor  
of Operator 
 

Project site Compliance 
with O&M plan, 
no non-
compliance 
 
Site inspection 
records 
 
No complaints 
from  
residents 
 

3.3 Hunting of Mona Monkey for 
bushmeat shall be strictly 
prohibited to the O&M workers. 
Only the defined access roads shall 
be used and no off-road driving 
shall be allowed 

Review of 
training 
records 
 
Inspection of 
complaints 

3.4 Littering at the site or the 
surroundings, making fire, listening 
to loud music or making other 

Visual 
inspections 
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OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

types of excessive noise shall be 
forbidden during O&M activities 

3.5 Fence shall allow the safe 
underpass of small mammals, 
reptiles and amphibians, 
supporting habitat connectivity 
between the Project site and 
Azeitona Forest, by including the 
following design considerations: 
�ƒ the bottom of the fence shall 

be raised 10�²20 cm above the 
ground 

�ƒ plan small openings or small 
tunnels at intervals along the 
fence to allow sage passage 
for small animals 

�ƒ avoid sharp edges, barbed 
wire, or electric current 

Contractor During design 
phase, latest 
before 
commencement of 
operation 

Document 
review 
 
Site 
inspection 

 
 
Once during 
design phase, 
latest once 
before 
commence-
menent of 
operation 
 

HSE Manager  
of Contractor 
 
Site HSE 
Supervisor  
of Contractor 

Project site Compliance 
with O&M plan, 
no non-
compliance 
 

3.6 Apply an Anti-Glare-Coating on 
the panels would be a suitable 
solution for the Project to prevent 
the lake effect. Alternatively, visual 
cues (e.g., white grid lines, decals, 
or patterns) to break up the 
mirror-like appearance can be 
used 

Contractor Once, during 
panels installation 
and before  
commencement of 
operation 

Visual 
inspection 
 
Documentatio
n review 
 

Once before 
commenceme
nt of operation 
 

Site HSE 
Supervisor  
of Contractor 

Project site Site inspections; 
record of 
measures 
implemented 

3.7 It is recommended to install bird 
deflectors at the lines to prevent 
bird contact with powerlines, such 
as spirals, flappers, or swinging 
devices that move in the wind. 

Contractor with 
support of local 
biodiversity 
experts 

Once, during 
detailed design 
phase 

Document 
review, with 
determination 
of most 
appropriate 

Once, during 
detailed 
design phase 
 
 
 

HSE Manager of 
the Contractor 
 
 
 
 

OHL 
structures  

Site inspections; 
record of 
measures 
implemented 
 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 246  

OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

Alternatively, large, brightly 
colored spheres can be used 

bird deflector 
type 
 
Site 
inspection 

Occasionally 
during 
operation 

Site HSE 
Supervisor of 
Operator 

 3.8 Perch deterrents shall be installed 
to avoid perching at the poles. Of 
the devices that have been tested 
experimentally, spikes and rotating 
mirrors tend to be the most 
effective. It shall only be used to 
prevent perching in unsafe 
locations, as deterrents in safe 
perching locations may encourage 
perching at less safe locations 

Contractor with 
support of local 
biodiversity 
experts 

Once, during 
detailed design 
phase 

Document 
review, with 
determination 
of most 
appropriate 
perch 
deterrents 
location and 
type 
 
Site 
inspection 

Once, during 
detailed 
design phase 
 
 
 
 
Occasionally 
during 
operation 

HSE Manager of 
the Contractor 
 
 
 
 
 
Site HSE 
Supervisor of 
Operator 

OHL 
structures 
(location of 
perch 
deterrents to 
be 
determined) 

3.9 Insulation shall be planned to 
avoid electrocution in case of 
contact of birds with the OHL 
(when landing or sitting on the 
structure). Insulation may be 
installed over energized cables 
(e.g. phase conductors or jumper 
wires) or over grounded perching 
sites (e.g. metal crossarms) 

Contractor with 
support of local 
biodiversity 
experts 

Once, during 
detailed design 
phase 

Document 
review, with 
determination 
of most 
appropriate 
perch 
deterrents 
location and 
type 
 
Site 
inspection 

Once, during 
detailed 
design phase 
 
 
 
Occasionally 
during 
operation 

HSE Manager of 
the Contractor 
 
 
 
 
Site HSE 
Supervisor of 
Operator 
 

OHL 
structures,  
locations for 
the 
insulation to 
be 
determined 

4. Community Health and Safety 

Community 
exposure to 

4.1 Fence the PV and BESS site to 
ensure that unauthorized people 

Operator Visual 
inspection 

Project site 
and linear 

Site inspection 
records; no 
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OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

health, safety 
and security 
risks during 
O&M activities 
(electric shock, 
contact with 
hazardous 
materials, 
potential glare 
effect) 

do not enter. For linear 
infrastructures, a barrier arm or a 
bollard at the entrance of the 
access road shall be placed 

Once, before 
commencement of 
operation  

Occasionally 
during 
operation 

Site HSE 
Supervisor of 
Operator 
 

infrastructur
es 

intrusion, or act 
of vandalism 
 
No accident of 
a local resident 
on the project 
work site  

4.2 �ƒ Install warning and prohibition 
signs at the gate to the PV 
park, at the poles and at the 
access road to highlight clearly 
that the areas are restricted 
and no access and interference 
with equipment is allowed to 
unauthorized staff  

�ƒ Signs shall additionally inform 
the public of the electrical 
hazards related to tampering 
with the OHL lines or the 
transformers, even thought the 
risk for illegal electricity 
tapping is deemed small in the 
area 

 

4.3 Induction to the workers, especially 
drivers to follow the traffic rules 
e.g. speed limit. This includes 
imposing a speed limit of 30 km/h 
on access roads, together with 
regular supervision of speed limit 
violations or damages to the 
access roads to reduce the risk of 
accidents 

Operator Continuously 
during operation 

Documentatio
n review 
 
Inspection of 
training 
records 
 
Inspection of 
complaints 

Regularly 
during 
operation 

Site HSE 
Supervisor of 
Operator 
 

Project site 
and AoI 

Presence and 
approval of ERP  
 
100% of 
workers trained 
in safe drive, 
accident 
prevention 
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OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

4.4 Development of accident 
prevention/emergency 
preparedness policy and measures 

4.5 Evaluation of application need of 
an Anti-Glare-Coating on the 
panels by a Glint & Glare 
Assessment with specialized 
simulation software 

Project 
Developer 

Once, before 
tendering  

Document 
review 
 
 

Once, before 
tendering 

Project 
Developer or 
their 
representative 
 
National 
Airports and Air 
Safety Company 
(ENASA) 

Project site 
and AoI 

Record of Glint 
& Glare 
evaluation  

4.6 Keep open communication 
channels between the Operator 
and the affected communities. One 
way of assuring this is granting of 
free and easy access to an 
independent and effective 
Grievance Mechanism for the 
community 

Operator Continuously 
during operation 

Inspection of 
training 
records 
 
Inspection of 
complaints 
 
Regular 
meetings 
 
Review of 
grievance 
records 

Regularly 
during 
operation 

Site HSE 
Supervisor of 
Operator 
 
Government 
authorities 
 

Project site 
and AoI 

Community  
Grievances; no 
complaints 
from  
residents 

4.7 �ƒ Regular consultations with 
stakeholders, including local 
communities, environmental 
organizations, and government 
agencies 

�ƒ Disclosing relevant project-
related information to 
stakeholders, including 
informing the nearby 
communities about upcoming 
O&M works and the associated 
risks 

Records of 
meetings and 
consultation 
conducted 
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OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

5. Occupational Health and Safety  

Risks for the 
�Z�R�U�N�H�U�V�·���K�H�D�O�W�K 
and safety 
during O&M 
activities 

5.1 Develop and implement an 
Occupational Health and Safety 
Management Plan tailored to the 
O&M phase 

Operator Once, before 
commissioning the 
plant 

Document 
review 

Occasionally 
during 
operational 

HSE Manager of 
Operator 
 

Project site, 
RoW 
corridor of 
OHL, access 
road 

Presence and 
approval of 
O&M OHS Plan 

5.2 Definition of an organigram of 
roles and responsibilities related 
to OHS management at the site 
including �W�K�H���2�S�H�U�D�W�R�U�·�V��
corporate Health & Safety 
Manager 

Operator 
 

Before 
commencement of 
construction works 

Document 
review 
 
Site 
inspection  

Regularly 
during  
construction 

HSE Manager of 
Operator 
 

Project site, 
RoW 
corridor of 
OHL, access 
road  

Organigram as 
per approved 
OHS Plan 

5.3 Assure availability of site specific 
first aid equipment 

Operator Continuously 
during operation 

Document 
review 
 
Site 
inspection 

Regularly 
during  
operation 

HSE Manager of 
Operator 
 

Project site, 
RoW corridor 
of OHL, 
access road 

Site inspections 
record 
 
Compliance of 
Operator�·�V��
ESMP; 
no non-
compliance 

5.4 Set up workplace safety rules, 
ensuring workers to strictly follow 
them in their working conditions 

Site 
inspection 

5.5 �ƒ Provide personal protective 
equipment for all staff 
according to their works, in 
good conditions, comprising 
of basic elements such as 
helmets, safety boots, ear 
protection, and dust masks 

�ƒ Periodically check and 
maintenance of PPE condition 
for use 

Site 
inspection  
 
Inspection of  
records 
 

Records of EPI 
provision,  
100% of 
workers  
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OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

5.6 �ƒ Demark, fence and secure all 
trenches and manholes 

�ƒ Usage of fences and barriers 
must be in place wherever 
needed and deemed practical 

�ƒ Secure parked trucks, vehicles 
or machines against 
unauthorized access and use 

Visual 
inspection 

Compliance of 
Operator�·�V��
ESMP; 
no non-
compliance 

5.7 Place noticeboards in place at 
different locations highlighting 
the information: 
�ƒ mandatory PPE at site, 
�ƒ name, location and contact of 

the Operator Health & Safety 
Manager 

�ƒ emergency phone number of 
the nearest fire brigade, the 
nearest hospital, and nearest 
police station 

�ƒ H&S management breaches of 
�W�K�H���P�R�Q�W�K�����´�F�D�W�F�K���R�I���W�K�H��
�P�R�Q�W�K�µ�� 

�ƒ summary of the main safety 
requirements 

Visual 
inspection 

Site inspection 
records 
 
Compliance of 
�2�S�H�U�D�W�R�U�·s 
ESMP; 
no non-
compliance 

5.8 Train staff in H&S topics, allow 
only qualified personnel for 
specific tasks 

Operator Continuously 
during operation 

Document 
review 
 
Review of 
trainings 
records 

Regularly 
during  
operation 

HSE Manager of 
Operator 
 

Project site, 
RoW 
corridor of 
OHL, access 
roads 

Training 
records; 100% 
of staff trained 

5.9 Execution of appropriate risk 
assessments with all needed 

Operator Continuously 
during operation 

Document 
review 

Regularly 
during  

HSE Manager of 
Operator 

Project site, 
RoW 

Records of risk 
assessment  
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OPERATION PHASE 

Issue/Potential 
Impact 

N. Mitigation and/or compensation 
measures; Management Action 

Responsibility 
for 
implementation 

Timing and/or 
frequency of 
implementation 

Monitoring 
Action, 
Procedure 

Timing and/or 
frequency of 
monitoring 

Responsibility 
for monitoring 

Applicable 
on site 

Performance 
Indicators 

actions to prevent workers from 
possible incidents and accidents 

 operation  
Site HSE 
Supervisor of 
Operator 
 
Government 
authorities 
 
 
 

corridor of 
OHL, access 
road 

 

5.10 Develop an Emergency Response 
Plan to ensure that an injured 
individual will receive competent 
help as quickly as possible 

Document 
review 
 
Site 
inspection 

Presence and 
approval of 
ERP; 100% of 
workers trained 

5.11 Provide and make accessible a 
transparent Grievance Mechanism 
for workers 

Review of 
grievance 
records 

No complaint 
or complaints  
processed 
within the set 
time frames 

5.12 Report and record any accidents, 
incidents and/or breach of 
relevant legislation 

Site 
inspections 
 
Inspection of  
Incident/accid
ent records 

Incident/accide
nts records; no 
accident on the 
project work 
site  

5.13 Prohibit recruiting children who 
are below the minimum age of 18 
years whether to work directly or 
indirectly on the project 

Site inspections; 
no children 
recruitment 
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10.12 Summary of E&S plans and subplans 

A summary of the E&S plans and subplans to be developed through the Project cycle are listed in the 

following. 

Construction Phase 

�ƒ Waste and Hazardous Materials Management Plan 

�ƒ Conservation and Transplantation Procedure (for endemic and threatened species) 

�ƒ Biodiversity Management Plan (BMP) 

�ƒ Occupational Health and Safety (OHS) Management Plan 

�ƒ Emergency Response Plan (ERP) 

�ƒ �:�R�U�N�H�U�V�·���&�R�G�H���R�I���&�R�Q�G�X�F�W 

�ƒ Grievance Mechanism for Workers and Community 

�ƒ Chance Find Procedure (for cultural heritage) 

�ƒ Land acquisition and compensation arrangements 

�ƒ Community engagement and awareness activities 

�ƒ Charcoal production enhancement activities 

�ƒ Glint & Glare Assessment 

�ƒ �&�R�Q�W�U�D�F�W�R�U�·�V���(�6�0�3���&�R�Q�V�W�U�X�F�W�L�R�Q���+�6�(���3�O�D�Q�� 

Operation Phase 

�ƒ  Waste and Hazardous Materials Management Plan for O&M 

�ƒ Occupational Health and Safety (OHS) Management Plan for O&M 

�ƒ Emergency Response Plan (ERP) for O&M 

�ƒ Grievance Mechanism for Workers and Community 

�ƒ Wildlife-Friendly Infrastructure Implementation 

�ƒ Community Consultation and Communication Strategy 

�ƒ �2�S�H�U�D�W�R�U�·�V���(�6�0�3���2�S�H�U�D�W�L�R�Q���+�6�(���3�O�D�Q 

Decommissioning Phase 

�ƒ Decommissioning Plan. 
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11 Overall Findings, Conclusion and Recommendations 
This document represents the Environmental and Social Impact Assessment (ESIA) Study for the proposed 

Photovoltaic (PV) plant and Battery Energy Storage System (BESS) project in the island of Príncipe ���´�W�K�H��

�3�U�R�M�H�F�W�µ��, under respect for the related national legislation and best international practice , namely the 

�$�I�U�L�F�D�Q���'�H�Y�H�O�R�S�P�H�Q�W���%�D�Q�N�·�V���,�Q�W�H�J�U�D�W�H�G���6�D�I�H�J�X�D�U�G�V���6�\�V�W�H�P (2023). 

Currently, the energy production system in the public grid of the Autonomous Region of Príncipe  (ARP) is 

made up of non-renewable energy sources, through a diesel thermoelectric power plant, with the fuel 

being imported and many technical limitations during plant operation. In this context, the development of 

the present PV plant and BESS P�U�R�M�H�F�W���L�V���M�X�V�W�L�I�L�H�G���F�R�Q�V�L�G�H�U�L�Q�J���L�W�V���F�R�Q�W�U�L�E�X�W�L�R�Q���W�R���W�K�H���F�R�X�Q�W�U�\�·�V�� �H�O�H�F�W�U�L�F�L�W�\��

supply and the G�R�Y�H�U�Q�P�H�Q�W�·�V�� �J�R�D�O�V�� �R�I��adding renewable energies to São Tomé and Príncipe�·�V�� �H�Qergy 

matrix, allowing energy to be supplied more reliably, to more consumers and with a smaller ecological 

footprint. 

A comprehensive investigation of the existing baseline environmental, biological and socio-economic 

conditions at the Project site was conducted, followed by a detailed environmental and social impact 

assessment focused on the �3�U�R�M�H�F�W�·�V�� �H�[�S�H�F�W�H�G�� �L�P�S�D�F�W�V���� �7�K�H�� �(�6�,�$�� �F�R�Y�H�U�H�G activities in the construction, 

operation and decommissioning phases. 

Required mitigation actions suitable to avoid or reduce potentially occurring negative impacts o f a 

moderate or high level to a as low as reasonable possible level have been identified, including also the 

definition of compensation measures and enhancement measures for positive impacts. 

The proposed Project site is an area of 5 hectares owned by the Government, located in the north of the 

Príncipe Island and adjacent to the airport, with no built structures or settlements, therefore not leadi ng to 

physical involuntary resettlement. 

In general, the most significant E&S impacts of the Project are anticipated during the construction phase 

and will encompass increased noise and air quality degradation during the site preparation. These are 

short-term impacts to be observed at the site, its direct vicinity and along the access road and overhead 

line, impacting nearby residents, workers, and visitors.  

�$�O�V�R�� �G�X�U�L�Q�J�� �F�R�Q�V�W�U�X�F�W�L�R�Q���� �E�X�W�� �Z�L�W�K�� �F�R�Q�V�H�T�X�H�Q�F�H�V�� �W�K�U�R�X�J�K�R�X�W�� �W�K�H�� �3�U�R�M�H�F�W�·�V��lifetime is the deforestation 

required to install the PV panels, the BESS and the overhead line. The area to be deforested at the PV and 

BESS site is composed of modified secondary forest, resulting from the process of natural regeneration of 

areas previously occupied by plantations; however, its sensitivity is shown due to proximity to the Azeitona 

Forest, that supports a variety of endemic species and plays a key role in maintaining the island's ecological 

balance. The area to be cleared for installation of the OHL is not defined precisely yet, and this ESIA 

recommends that a route passing through the forest of Azeitona is avoided.  

While vegetation clearance and disturbance to fauna are unavoidable, targeted and well-implemented 

mitigation measures can significantly reduce ecological impacts. Waste management is a key issue to be 

addressed timely during all project stages, including hazardous materials, panel and batteries disposal due 

to damages during installation and operation or at the decommissioning stage. 
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Negative social impacts are also expected and are related to loss of livelihood given the future unavailability 

of the area for logging and charcoal production activities. Despite not being a primary income source, the 

income provided by these activities will be lost if management and mitigation measures for ecosystem 

services impacts are not implemented appropriately and timely. These need to involve prior information to 

users and provision of another area to develop these activities to be indicated by the Government.  

Solar based energy operation is a non-polluting source of energy that does not use any raw material nor 

have any emissions and waste discharge besides domestic waste from the few operational & maintenance 

workers. Thus, it is not likely to lead to any significant adverse impacts on the baseline environment and 

the communities during the operation phase. 

The Project has a direct contribution to the reduction of GHG emissions in the country. A limited economical 

boost during construction is to be expected with creation of temporary jobs directly at the site, and 

development of business opportunities with provision of local services and goods. 

During the stakeholder engagement carried out for the ESIA process, private developers, governmental 

authorities, NGOs and the community generally welcomed the proposed photovoltaic project, see ing it as 

a source of employment, economic growth, and energy supply reliability. Many welcome the environmental 

and financial benefits, believing it will accelerate development and business opportunities. Some residents 

worry about potential environmental risks, such as those related to deforestation.  

Considering the balance between the impacts delivered by a project of this nature and the existing 

environmental and social baseline conditions, the ESIA concludes that the Project can be implemented 

without having significant adverse impacts on the ecological and social environment under consideratio n 

of a detailed and unconditional implementation of the mitigation and avoidance measures stipulated in 

the ESMP throughout all Project phases.  

Ultimately, it is the responsibility of the Project Developer to ensure that all mitigation, monitoring , 

compensation and enhancement measures recommended in this report are fully implemented to avoid or 

reduce the negative impacts to the lowest possible level and enhance the positive impacts of the proposed 

Project to the highest level. 
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13.1 ANNEX A: Technical Note - Regional Directorate of Agriculture, 

Fisheries and Rural Development, for the Construction of a 

Photovoltaic Power Plant in the Airport/Azeitona Region 
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13.2 ANNEX B: List of participants - Public hearing held on July 23, 2025, 

at the Regional Secretariat for the Biosphere, Environment, 

Agriculture and Rural Development on Príncipe Island for the ESIA 

of the PV and BESS system Project 

 

 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 263  

 

 

 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 264  

 

 
 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 265  

 

 
 



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 266  

 

  



 

ZXEZ2AJSF7FU-1070030797-5457 / v0.16 267  

13.3 ANNEX C: Documentation related to land ownership for the site 

area of the proposed PV and BESS system Project / �*�R�Y�H�U�Q�P�H�Q�W�·�V��

authorization for the project implementation in Azeitona zone, next 

to the Prí�Q�F�L�S�H�·�V���D�Lrport. 
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13.4 ANNEX D: Public Consultation issues held on December 5, 2025, at 

the BISTP Building (International Bank of São Tomé and Príncipe 

(BISTP) on Príncipe Island), for the Environmental Impact 

Assessment (EIA) of the photovoltaic system and BESS project 

 

The main concerns and expectations raised during the public session on December 5, 2025, held in view 

of the environmental licensing process for the project with the Directorate of Environment and Climate 

Action �² DAAC, and the respective responses and observations from the consultant and the project 

proponent are summarized below. 

Table 37: Comments and respective responses raised during the public consultation in December 2025 on Príncipe 
Island 

N. Source/Community Comments/Questions Answers/Observations 

1 

H.O. / Bela Vista It was asked whether this first phase 
will be the only one or if there will 
be later an increase in solar energy 
production capacity.  

The Government and BAD envision the 
construction of a solar park with 2MW of solar 
panels + 1.2MW of batteries in the first phase, 
considering the energy reality of Príncipe Island. 
In the second phase, it is planned to install an 
additional 2MW of solar panels and 1.5MW to 
2MW in batteries. 

2 W./ Hospital  
Velho 

What will be the impact since the 
chosen area is near the runway at 
the island's only airport? Will it 
interfere with aircraft? 

In terms of location for the solar park, there will 
be no impacts because according to ENASA, the 
park will be in a non-navigable area, 300 meters 
from the airport runway, and the recommended 
distance is 140 meters from the runway. 

3 M.A / NGO Téla 
Non 

1- Would like to know how 
maintenance will be carried out for 
panels and batteries after 
installation.  
 
2- What will be done with the 
equipment after the end of its useful 
life or when damaged in 
distribution? 
 

1 - Maintenance will follow the supplier's 
routines, including vegetation control and 
occasional panel cleaning. 
 
2 - Damaged photovoltaic panels and batteries 
should be returned to the respective suppliers 
for recycling, and this agreement shall be 
Contractor's responsibility, who should select 
suppliers that collect and recycle damaged solar 
panels and batteries. This condition is outlined in 
the Environmental and Social Management Plan 
and will be mandatory to implement. 
 
Another alternative is to give a second life to 
equipment that is not in ideal conditions for use 
in the photovoltaic park but can still operate in 
projects that do not require high efficiency or 
capacity. This is not a mandatory requirement 
but a suggestion from the consultant for the 
project owner to consider. 

4 J. / Airport 
Community 

It was questioned who will manage 
the project after the completion of 

BAD and the Government plan to launch the 
contract in a turnkey modality, and the installing 
company will provide maintenance for three 
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N. Source/Community Comments/Questions Answers/Observations 
the first phase planned by the 
project. 

years; after this period, the São Tomé 
Government will decide whether EMAE or private 
management will be responsible for 
maintenance. 

5 F.B. Questioned why another space was 
not chosen for the project since the 
selected area is near a community 
with significant water scarcity. 
 

The project itself will not require a significant 
amount of water. The consumption of 
underground or surface water by the Project is 
not foreseen at any time. Water deliveries will be 
made by trucks, so competition with local water 
resources is unlikely.  
 
Water consumption at construction sites is 
expected to be relatively low, corresponding to 
domestic use by site personnel (drinking, hand 
washing) and preparation of raw materials like 
concrete, machine and equipment cleaning, and 
dust control. Water should be supplied by trucks 
and stored in a reservoir on site. The 
Environmental and Social Management Plan 
prescribes using dry (composting) toilets and 
hand washing with sanitizer instead of water to 
further limit water consumption. 
 
During operation, photovoltaic modules will be 
cleaned regularly, but water usage for panel 
cleaning is expected to be minimal. According to 
the Feasibility Study, since rainfall on Príncipe 
Island is high, cleaning will mostly involve 
removing bird droppings, and cleaning robots 
for dust removal are expected not to be needed. 

6 M.A. / 
ONG Téla Non 

1-In terms of training and capacity 
building for maintenance of the 
equipment, will training be given to 
local people or will it be outsourced? 
 
 2- As RAP is a UNESCO World 
Reserve, wouldn't uncontrolled 
deforestation be detrimental to the 
island's condition as a reserve? 

1-ETISP and BAD will recommend the solar 
photovoltaic park contractor to utilize local 
technicians in the installation of structures, solar 
panels, system integration, and maintenance for 
the 3 years for knowledge transfer (On-Job 
Training). More in-depth training in electricity or 
solar panel installation, if requested by the 
Regional Government, can be analyzed by ETISP 
and BAD.  
 
2 - Deforestation will not be uncontrolled at any 
point but restricted to the minimum necessary 
for plant and equipment construction and 
installation. Though the promoter has a 5 ha 
area available for the project, only 2.82 ha is 
planned for deforestation at the plant site. 
According to the RAP Master Plan (PNOT, 2020), 
the Project area is within the Planning Unit (UP) 
known as "Príncipe Airport Surrounding Area". 
PNOT chose to define a UP encompassing the 
area surrounding the airport to ensure a reserve 
area for urgent modernization of airport 
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N. Source/Community Comments/Questions Answers/Observations 
infrastructure �³  possible runway extension, 
terminal expansion, equipment installation, 
related infrastructure and services (aircraft 
refueling; air cargo storage; etc.) �³  and to allow 
renewable energy economic activities and units 
to be installed, namely photovoltaic parks.  
 
This area is considered forest from the former 
São Jorge/Azeitona plantation and has 
characteristics of altered forest with sparse 
vegetation, maintaining a weakened set of forest 
species, often dominated by species introduced 
or low commercial wood value trees. This results 
from agricultural abandonment and human 
disturbances such as logging, deforestation, 
hunting, and charcoal production.  
 
However, field surveys detected sensitive plant 
species within the area where the plant will be 
installed, resulting in a high impact if measures 
are not taken. The Environmental and Social 
Management Plan prescribes, among other 
measures, the obligation to prepare a detailed 
Conservation and Transplantation Procedure for 
endemic and threatened species, in 
collaboration with the Environmental Secretariat, 
Forestry Directorate, and botanical specialists. 
The Procedure should include identifying viable 
seedlings and mature specimens within the 
Project area through dedicated on-site surveys; 
implementing transplantation procedures to 
relocate specimens to protected areas with 
suitable environmental conditions, within/close 
to the project's area of influence; ensuring 
ongoing monitoring and maintenance of 
transplanted individuals to support their survival 
and adaptation. 
 
It is also prescribed in the ES MP that the 
transmission line's route, to be defined during 
the next project phase, should not invade the 
Azeitona Forest. 

7 A.S. / Infrastructure 
Secretariat Office 

We are considering a 30-year project 
and after this period, what will be 
the project's continuity? 

If equipment is well maintained and parts are 
replaced when damaged, the project's lifetime 
can extend beyond 30 years. In any case, a 
decommissioning plan should be prepared 
based on the measures suggested in the ESIA 
when dismantling time arrives. This will include 
complete site rehabilitation, correct 
management of dismantling waste, and planting 
with native vegetation. 
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N. Source/Community Comments/Questions Answers/Observations 
8 J. / Azeitona 

Community 
What are the benefits for the 
Azeitona community within the 
project since the community faces 
major water problems? 

The benefits for the Azeitona community may 
include leveraging community labor for the 
installation and maintenance of the solar 
photovoltaic system. The project will only require 
a small amount of water for photovoltaic panel 
cleaning, so the community's water issue is not 
significant in this project. 

 

The photographic record of the public consultation held on Príncipe Island is presented below. 
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Source: L&R Grupo L&R Nazaré Group, December 2025 

Public consultation record for the presentation of the PV and BESS project in Príncipe. 
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13.5 ANNEX E: Presentation of the Environmental and Social Impact 

Assessment for the proposed PV and BESS system Project in the 

Public Consultation- 05.12.2025. 
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