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Abstract

In promoting renewable energy options, the environmental problem of GHG emissions should not be replaced with other environmental problems. Large-scale renewable infrastructure projects in particular – from offshore wind farms to concentrated solar towers to hydropower installations – need to be accompanied by adequate environmental and social impact assessments. For policies, plans and programmes around renewable energy investments, strategic environmental assessments should be applied. Such assessments will increasingly need to consider the changing nature of supporting ecosystem services and the need for climate adaptation. Financing institutions should promote appropriate safeguards, supported by capacity building activities from international organizations, including IRENA, in order to unleash the full sustainable potential of renewable energy options. This paper explores the experiences of applying impact assessment tools and processes to renewable investments and highlights some of the key aspects which should be taken into consideration when pursuing a renewable energy future. 
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1. Introduction 
Impact assessment has been a tool for safeguarding the environment since the late 1960’s. The first environmental impact assessments (EIA) were developed in response to requirements set out in the National Environmental Policy Act (NEPA) of the United States. NEPA requires federal agencies to integrate environmental values into their decision making processes by considering the environmental impacts of their proposed actions and reasonable alternatives to those actions [1]. Thus the roots of impact assessment are in policy and programme level decisions – what is now termed “strategic environmental assessment” or SEAs. From this initial basis as a policy and programme-focused tool, EIA evolved in the 1980’s onwards to become increasingly applied to project level decisions [2]. The passing of the European Union Directive on SEA (EU SEA Directive (2001/42/EC)) in 2001 marked a re-orientation of impact assessment towards the progamme and policy level of decision making [3]. 

In the context of the energy sector, EIAs have been widely applied to large scale energy infrastructure projects such as those associated with oil and gas exploration and development, coal mining and power generation, and large-scale hydropower. EIAs have been conducted on onshore wind power generation projects and are increasingly being applied to other renewable energy projects including offshore wind, large scale solar, biofuels and geothermal. Experience in applying impact assessments to newer renewable technologies such as wave and tidal power in the marine environment, and solar thermal arrays is more sporadic. Strategic assessments are increasingly important as a means of addressing the potential cumulative effects of renewable projects, as well as a higher-order approach for identifying alternative technologies and systems designs. 

2. Methodology

The methods used in this study consisted of a literature review, interviews with experts, and analysis of the World Bank Renewable Energy project database and information. The literature reviewed for this study included texts and article on environmental and social impact assessments, strategic environmental assessments, energy systems and technologies, and renewable energy alternatives. The literature revealed that a good deal of experience and expertise is available for conducting environmental impact assessments of energy projects, but that there is a more limited body of practice available for renewable energy technologies. 

There is a trend towards strategic levels of assessments – which focus on policies, plans and programmes rather than projects. This growing interest in SEA stems, in part, from a recognition that project level impact assessments are limited in the scope of mitigation measures which can be established for potential impacts, and that there are more potential opportunities for avoiding, reducing, and minimising impacts through good decision making at the policy, programme and planning stages of development. 

3. Results

The world is at an energy crossroad. Awareness of climate change impacts, concerns about security of supplies, an urgent need to improve access for millions of households, and ageing infrastructures are some of the key factors driving changes in energy systems around the world. The changes that are afoot will have implications for ecosystems and livelihoods [4]. While energy is central to human development, the consumption rates associated with energy systems designed around low-cost easy-access hydrocarbons such as coal, oil and gas are going to change over the next decade or two. But energy is likely to remain an important ingredient for development in many parts of the world and renewable alternatives are already witnessing a surge in interest and investment [4]. 

While the expansion of renewable energy is urgently needed as a means of reducing greenhouse gas emissions, increasing the security of energy supplies, and increasing access to energy services, renewable technologies can also impact negatively on the environment and people. Large-scale renewable infrastructure projects in particular – from offshore wind farms to concentrated solar towers to hydropower installations – need to be accompanied by adequate environmental and social impact assessments. For policies, plans and programmes around renewable energy investments, strategic environmental assessments should be applied. Such assessments will increasingly need to consider the changing nature of supporting ecosystem services and the need for climate adaptation. Financing institutions should promote appropriate safeguards, supported by capacity building activities from international organizations, including IRENA, in order to unleash the full sustainable potential of renewable energy options.
Strategic environmental assessments – which identify the potential impacts of policies, plans and programmes – have been applied in the energy sector for a number of decades and practices specific to renewable energy alternatives are being developed. Three key renewable energy sectors which have seen a significant increase in investment in recent years, and a corresponding increase in strategic planning and assessments are biofuels, hydropower and offshore wind. 

In biofuels, the OECD has embarked on an effort to develop an SEA advisory note for biofuels developments [5], and SEA has been identified in a number of international discourses about biofuels including the Global Bioenergy Partnership, the Convention on Biological Diversity, and the Roundtable on Sustainable Biofuels to help develop policy, regulatory, and planning frameworks which enable more sustainable biofuels practices to emerge and compete for market opportunities. 

In the hydropower sector, the Hydropower Sustainability Assessment Forum (HSAF) has developed a protocol (the Hydropower Sustainability Assessment Protocol) [6] which puts strategic assessments as a first step in achieving sustainable hydropower developments. Interesting in the context of the World Bank database of renewable energy projects, there is little evidence of strategic assessments framing project-level investment opportunities coming through the World Bank pipeline (one of the 18 hydropower investments in the database contains a strategic assessment document among documents provided as background material). The World Bank does, however, appear to recognise the importance of strategic planning and assessment for hydropower investments, and has produced [7] a working note outlining the World Bank Group’s role in scaling up hydropower. Included among five priority engagements for the Bank Group are efforts to promote good practice (including in environmental management) and contributions to support governments in strategic planning (though it is not clear if strategic assessments are part of the prefeasibility studies referenced in this section) [7]. 

In the offshore wind sector, a number of strategic assessments have been or are being conducted including in Northern Ireland [8], Scotland (underway), and the United Kingdom [9]. A recent publication by IUCN [10] has found that strategic assessments of offshore wind plans are particularly important for ensuring cumulative effects are adequately addressed. The study also found, however, that much of the information required for such assessments is not yet available. 

This issue of insufficient information may be the case more generally for strategic assessments for the renewable energy sector, as there appears to be a gap between the policies and the practice when it comes to SEA. A recent Opinion issued by the Committee of the Regions on the European Union’s EIA and SEA directives [11] concluded that there is “a vital need to develop capacity in the Member States so as to ensure effective implementation of the SEA Directive”. 

Evidence from the environmental impact assessments reviewed from the World Bank renewable energy project database (see below) indicates that project level assessments are, when applied, effective tools for identifying potential environmental and social impacts of renewable projects and outlining management strategies for addressing those impacts, but that strategic issues (e.g. cumulative impacts, planning of trade-offs between development options in a landscape) are more difficult to address at the project EIA level. Additionally, single projects in the renewable sector may not trigger environmental assessment procedures, but there is some movement towards grouping several renewable projects together and developing frameworks for managing the environmental impacts of the collective projects [11]. The increased use of strategic assessments for renewable energy policies, plans and programmes should be further encouraged, and supported with better information particularly when it comes to biodiversity and ecosystems and community participation in decision-making. 
According to the World Bank’s project database [12] there were 195 renewable energy projects listed as of June 2010 that are active or in the pipeline for investment. Of these, 22 are graded environmental category “A”, meaning they are likely to have significant adverse environmental impacts that are sensitive, diverse, or unprecedented and thus require an environmental assessment which examines the project’s potential negative and positive environmental impacts, compares them with those of feasible alternatives (including the “without project” scenario), and recommends any measures needed to prevent, minimize, mitigate or compensate for adverse impacts and improve environmental performance [13]. A further 121 were graded environmental category “B” meaning that they are consider to have potential adverse environmental impacts on human populations or environmentally important areas – including wetlands, forests, grasslands, and other natural habitats. Impacts of Category B projects are considered to be site-specific, few if any of them are irreversible and in most cases mitigatory measures can be designed more readily than for Category A projects. The environmental assessment for these projects is similar to, but narrower in focus than that of Category A assessment [13]. 21 of the renewable energy projects in the database are classified as environmental category “C” meaning they are not considered to have a risk to the environment, and 17 are categorised as “E” meaning they are investments in financial intermediaries. The remaining 14 projects are not classified according to any environmental category.

Of the Category “C” projects listed in the World Bank database (total portfolio of 167 million USD, average project size of 7 million USD), nearly two thirds had clearly been screened for their potential environmental impacts and determined to be of low or no environmental risk (Figure 1). The level of information in the screening reports varies considerably, with several of the reports just providing a check-list of “yes-no” responses to the list of safeguard policies which may apply without further justification or analysis to substantiate the responses. Those with integrated safeguards data sheets have the most consistent and thorough approaches to screening for environmental risks. 
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Of the 121 Category “B” projects in the database (total portfolio of 3.73 billion USD with an average project size of 31 million USD), nearly 80% of the projects have demonstrated evidence that they have been screened for environmental impacts. A review of a sampling of the environmental assessments prepared for Category B listed projects reveals that the impact assessment process is helpful in identifying potential impacts of the project on the surrounding environment, but less attention is paid to the changing conditions of the surrounding environment and potential implications for the project. This could be significant in, for instance, the case of biofuels projects which rely on reliable and steady sources of feedstock from the surrounding landscapes. Climate change is factored into energy projects in terms of the project’s potential contributions to or reductions of greenhouse gas emissions, but climate change impacts on the project models and assumptions are not evident in the assessments reviewed. Leading on from this omission, climate change adaptation strategies for the projects are not evident in the assessments. 
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Of the 22 Category “A” projects in the database (total portfolio of 3.7 billion USD with an average project size of 167 million USD), nearly 85% have environmental information available about the project, and have clearly gone through a screening exercise but only three have environmental assessments available online. Over 80% (18 of the 22) projects in this category are hydroelectric power projects which total nearly 3 billion USD, thus accounting for over 75% of the Category “A” renewable energy project portfolio when calculated by size of project. While environmental assessment documents are available for some of the Category A projects, most (nearly 90%) of the hydroelectric projects do not have environmental assessment available on the World Bank website. Further searches did not reveal either EIA or SEA documentation for the 16 project without documents available on the website. 
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One project in the Category “A” list has an SEA available on the website. From analysis, it appears to be a strategic assessment which was triggered by the EIA of the project. This type of SEA (known in the impact assessment community as an “EIA inspired SEA” [14] are often used when projects are contentious or politicised and the EIA has not been able to resolve the tension around the project. SEAs can help to engage stakeholders in a higher-order discussion which may provide routes for resolving disputes not otherwise available at the project level. Such EIA inspired SEAs may lead to solutions, but can be costly and time consuming when compared to a process which starts with strategic levels of engagement and then works through to project design and development (and impact assessment). 

Projects which have environmental assessments available include a geothermal expansion, a hydropower project, and a rural electrification project (which is actually a compilation of projects investing in biomass, solar home systems and mini and micro hydro). The triggers for the environmental assessments include the size and scale of the project as well as the sensitivity of the location of the project (the geothermal project is in a national park). The impact assessments focus on impacts from the project on the receiving environment and communities, and follow a standard EIA approach (Summarising the project and its justification; Reviewing legal, regulatory and management frameworks;  Describing the project (receiving) environment;  Describing the project components and activities;  Identifying potential impacts (positive and negative) on the receiving environment from the project components and activities; Outlining management plans for the potential significant impacts; and Drawing conclusions about the project). 

The environmental assessment of the project which is a compilation of projects is interesting in that it outlines a simplified approach to identifying, measuring and managing the potential impacts of small-scale renewable energy options such as small scale biomass, solar home systems and mini and micro hydro projects.

As with Category “B” assessments, the impacts of possible changes in the environments into which projects are being placed are not raised or addressed in the assessment. These include potential changes to water availability in the case of the geothermal project, where the water modelling clearly indicates that there is a historical trend of significant fluctuations in the water levels at the source for the project (for cooling and drilling activities). While the assessment identifies the potential off-take of the project on the water source, there is no consideration of the potential impacts on the project of a fluctuation of the water availability on the project. Such a scenario may emerge not just because of the potential for local climatic change, but also because of competing demands for water from the source. SEA may have identified and addressed this issue, particularly if the scope of the strategic assessment crossed sectoral boundaries and included other industrial and non-industrial sectors in the region.  
4. Conclusions

Renewable energy alternatives are an important part of our energy futures, and need to be promoted and enabled. But renewable energies can negatively impact on the environment and people. Impact assessment tools have been applied to renewable energy projects – particularly those that are larger in scale and size. Environmental impact assessments can go some way to addressing the impacts of projects within the boundaries (or in the near-vicinity) of the project, but EIA is limited in its scope to identify and address cumulative impacts of renewable projects, and the potential impacts of changing landscapes and resource availability on the renewable energy projects themselves. Omissions in impact assessments of the potential implications of climate change and changing resource availability are particularly critical for some renewable technologies such as biomass-based alternatives, water dependant technologies (which includes but is not necessarily limited to biomass, hydropower, solar, geothermal). Key conclusions for further work coming out of this analysis include: 

· An urgent need to adapt and apply SEA frameworks and methodologies to renewable energy policies, programmes and plans; 

· A need to expand our understanding of how changing landscapes and resource availability may affect renewable energy projects and plans; 

· An opportunity to develop fit-for-purpose tools for identifying, assessing and managing the potential environmental and social impacts of small-scale-renewable projects; and

· A need to review triggers for impact assessments to ensure projects are appropriately screened. 

Impact assessment is a tool for enabling developments to move forward smoothly and expediently. The renewables community should embrace EIA as a way of ensuring the sustainability of projects go and SEA as a way of improving the design of renewable energy plans, programmes and policies. 
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The Hydropower Sustainability Assessment Forum & Protocol


In the face of a resurgence of interest in hydropower and continued disagreement about how to ensure sustainability performance in hydropower, the International Hydropower Association (IHA) launched the Hydropower Sustainability Assessment Forum (HSAF)  in 2008. The Forum is a cross-sectoral group that aims to establish a broadly endorsed sustainability assessment tool to measure and guide performance in the hydropower sector, based on the existing IHA Sustainability Assessment Protocol (2006). The Forum convened to identify issues for a hydropower assessment protocol and the measurement approach for each issue. The draft Hydropower Sustainability Assessment Protocol was released in 2009 and is being reviewed and pilot tested. The protocol may be used in the future as the basis for a sector standard and certification scheme. The Protocol itself is an assessment framework of sustainability for hydropower projects. It outlines the important sustainability considerations for a hydropower project, and sets out a framework to measure that particular project on a graded spectrum of practice. Four different sections (I-IV) address four life cycle stages of hydropower projects (Section I. strategic assessments, Section II. project preparation, Section III. project implementation, and Section IV. project operation). 
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