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Abstract

This work presents an assessment of the objectives, attributes, and indicators, as found in 14 energy planning documents of Economic Community of Western African States (ECOWAS), with the goal of assessing the level of specificity in the indicators employed to the geographic context and level of development. The indicators in plans from ECOWAS are juxtaposed with those found in energy planning documents from developed countries in an evaluation of their specificity. Energy planning documents from ECOWAS are found to express multiple objectives within social, economic, and environmental themes. Room for development is found in the planning activities to ensure that they employ indicators for evaluation, and procedures which link objectives from the plan formulation through to assessment activities. Few similarities are established between indicators used in ECOWAS plans and those used in the planning activities of more developed countries.
1 Introduction
Energy planning activities in developing
 countries have recently received increased attention, as the provision of modern energy services has been widely acknowledged as a vital ingredient to sustainable development. [1] [2] [3] [4] [5] [6] [7] [8] [9]. A broad view of the role of energy in development is vital to developing countries which typically have limited fossil resources and are looking for large impacts from investments to achieve development goals [10]. Trends in the African electrical energy sector have shown a great deal of multi-sector public actors with the purpose of increasing rural electrification and development [11]. The Economic Community of West African States (ECOWAS) stressed in its White Paper 2009 that it is now imperative that energy programs in the region employ a multi-sectorial approach identifying the needs and services required for economic, social and energy sector development [3]. 

Increased modern energy access has been found to be important for economic and human development as well as environmental sustainability [1] [2]. Access to modern energy enables many services for end-users which support sustainable development. It is through the provision of energy services that energy aids in human, social, economic and environmental development [2]. Access to modern energy services is considered to be a key ingredient for the achievement of the Millennium Development Goals [1] [2] [3] [6] [9].

There have also been increased interests in Strategic Environmental Assessment (SEA) as an effort to ensure that planning results in transversely sustainable policies. Interests in the importance of SEA have been noted in the more developed areas of the world [12]. Chaker et al. 2006 noted that major financial and developmental aid organizations including the United States Agency for International Development (USAID), the United Nations Development Programme (UNDP), the United Nations Environment Programme (UNEP), and the World Bank now include some SEA-type of instruments and requirements for lending and development programs. In Western Africa the ECOWAS Environmental Policy 2008 requires states to carry out environmental studies or impact assessments on investments and actions with potential environmental impacts [13]. ECOWAS states including Benin, Ghana and Sierra Leone have been active in SEA activities in updates of Poverty Reduction Strategy Papers (PRS) and other projects [14] [15]. 

SEA processes require metrics and procedures to identify and evaluate social, economic and environmental impacts of National Energy Plans, preferably compared to a “no plan” future than with the present situation. While some work has been done in this area, a clear set of energy planning indicators is not yet widely accepted [16]. It has also not been studied if these can be the same for all countries or should be specific, especially taking into account a country’s development level.

The aim of this work is thus to provide an assessment of the objectives, attributes, and indicators used to quantify these attributes, that are usually found in the energy planning practices of the ECOWAS member states. An effort is also made to present an understanding of the level of specificity in the indicators employed, to see if a generic set for all countries is sufficient or if they should be specific, especially taking into account a country’s development level. Also a discussion of the applicability of Strategic Environmental Assessment in developing countries energy planning activities is included in the conclusions. 
2 The ECOWAS
ECOWAS is a community of fifteen countries of the Sub-Saharan West African region, founded in 1975. The fifteen member states include Cape Verde, Senegal, The Gambia, Mali, Niger, Nigeria, Togo, Benin, Sierra Leone, Ivory Coast, Liberia, Burkina Faso, Guinea-Bissau, Guinea, and Ghana. The ECOWAS region covers 5.1million km2 - roughly 17% of the area of the African continent [17] [18]. Member states vary greatly in land area, the largest states Mali and Niger have areas over 1.2million km2, while The Gambia and Cape Verde, the smallest states, cover 10.6 thousand km2 and 4 thousand km2 respectively. There is one island nation (Cape Verde), and 3 land locked states (Mali, Niger, Burkina Faso).

The population of ECOWAS in 2010 was 301 million, and this is forecast to grow to 342 million by 2015 [19]. Nigeria is the most populated state with a population of 158 million in 2010, 53% of the ECOWAS population. Ghana has the 2nd largest population, with 24 million, and the remaining states have populations between 1 and 16 million, except for Cape Verde with just under 500 thousand [19]. 

Thirteen member states are classified as Low Human Development by the UNDP, with the exception of Cape Verde and Ghana, recently classified as Medium Human Development [20]. Twelve member states are classified as Least Developed Countries excluding Cape Verde, Ivory Coast, and Ghana [21]. All of the members are classified by the World Bank in the Low Income Group, meaning that their Gross National Income per capita is less than $1,005 (US Dollars) [22] [23]. All fifteen ECOWAS countries are classified by the International Monetary Fund as Emerging and Developing Economies, and thirteen of them have the status of Heavily Indebted Poor Countries [24].
3 Methodology
Document Discovery
An online search was conducted to recover energy planning
 documents for multi-state regions, countries, or city/municipality available from governments, government institutions, international organizations and academic research journals from all ECOWAS members. When searching an array of online sources and following references cited, a point was reached when no new documents were recoverable. An initial discovery process recovered 56 documents. From this set policy and program specific documents were eliminated, and the remaining energy planning documents which included energy demand forecasts resulted in the 14 documents used for this review.

There are limitations to an internet search for documents, as not all energy planning documents are available on government, institution, and other websites.
Matrix of Evaluation
To establish an understanding of the metrics and procedures used to identify and evaluate social, economic and environmental impacts of the energy planning activities, three questions are asked for each of the documents reviewed. A fourth question is asked in an effort to establish the level of specificity of indicators employed in the documents.
1. What objectives are set for the energy planning activities? 
2. What attributes are employed in the formulation of energy plans?
3. What indicators are used to measure the attributes considered?
4. Can a generic set of indicators be applied or should these be specific accounting for a country’s development level? 
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Neves & Leal 2010 presented two lists of energy sustainability indicators used in this work as reference in an evaluation of the specificity of indicators found in ECOWAS member plans. The first list consists of 59 unique energy based indicators, resulting from a literature review of sustainability indicators. The second list resulted from a methodology of refinement of the first list to a final list consisting of eight core and 18 complimentary local energy based indicators. 

The 14 energy planning documents recovered are listed in Table 1. The Document Numbers included are used throughout this report to avoid confusion. No preferential order given to documents in the list.

Of the 15 member countries only 6 member states are not represented, these are Burkina Faso, Côte d’Ivoire, Guinea, Guinea Bissau, Mali, and Niger. Documents were recovered for the remaining 9 countries. For both Nigeria and Cape Verde 2 documents were encountered. 
4 Results

Objectives set for the energy planning activities
[image: image3.jpg]Social

Economic

Environmental

Undetermined

Not Linked to Objective

Theme of Corresponding Objective

o

20

60 80
‘Number of Attributes

Purpose of Attribute
W Diagnosis

W Decision Process

100 120 140



A total of 43 objectives were recovered from the initial review. These objectives were then filtered down to a unique set of 21 objectives. The objectives here are separated according to social, economic and environmental themes. Some of the objectives, such as providing reliable electricity, or increasing access to modern energy services, could be argued to fit into multiple themes, but an attempt was made to establish a main theme in which the objective would have the largest implications. Some objectives not aligned with these themes were considered undetermined.
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Of the list of 21 objectives identified, the most common objectives declared in the documents fell into Social and Environmental themes, representing just below 70% of the stated objectives. The proportions of objective themes are presented in Figure 1. 
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A number of common objectives were found. The most widely stated objective, within the social theme, was to improve access to modern energy services be it in urban, peri-urban, rural areas, and was stated in 6 of the documents. Also under the social theme 4 documents had objectives related to ensuring reliable energy supplies to populations, and 2 of the documents had objectives to provide affordable energy as well as to strengthen institutional and human resource capacity and R&D in energy development. Under the economic theme, 3 documents had objectives of guaranteeing national economic growth and competitiveness, 2 documents had the objective of guaranteeing security of energy supply. Within the environmental theme, 6 documents had objectives pertaining to minimizing environmental & health impact of production, transformation, and use of energy, 4 documents had objectives of increasing the use of renewable energy and energy efficient technologies for energy and electricity. The objective of improving institutional and regulatory management of energy sources and governance in the energy sector was included in the undetermined category and was stated in 3 of the documents.

In an effort to understand the multi-dimensionality of the objectives in the planning documents a disaggregation of objectives by theme type for each of the documents is presented in Figure 2. Of the 15 documents reviewed 8 included more than 1 objective, and 6 stated objectives falling into more than 1 theme. There were at least 4 documents which included all 3 themes of social, economic and environmental objectives. Environmentally themed objectives are the most commonly stated objectives, followed by social objectives with 9 and 8 of the documents respectively citing at least one objective of these themes. 
Attributes employed
Attributes are a quantifiable parameter that can be used to pre-assess the achievement of an objective in a certain plan alternative. The attributes found or inferred were disaggregated by their respective objectives and objective theme as well as the documents which consider them. Two common uses of attributes were found in the documents. The first are diagnosis attributes used in an effort to provide an understanding of a current situation or projection, but are not used to compare alternatives. Next are the decision process attributes used to provide information as part of a process of comparing alternatives.  
A breakdown of attributes by theme and purpose is presented in Figure 3. Attributes which are linked to economic objectives were the most numerous, with 125 attributes recorded. Following this are attributes linked to environmental attributes, with 68 attributes. The majority of the attributes found were employed in diagnosis, 76 attributes, of current or projected future situations. Attributes used in decision processes, 58 attributes, were less common. However 27 of these were found in 1 document, D6 from Senegal.
Attributes corresponding to economic objectives were the most common, and were used in all of the documents with identified attributes. Attributes corresponding to environmental objectives were also common, and were found in six of the documents. Attributes linked to social objectives were found in only two of the documents. Eight of the documents had attributes which were not clearly linked to objectives. Only 1 document D2, from Ghana, had attributes linked to all three objective themes.

Indicators used

For this work, indicators are considered to be quantifiable parameters used to evaluate outcomes resulting from actions taken after the energy planning process in relation to the achievement the objectives of this planning process.
An effort was made to extract the indicators used together with their respective objectives and objective themes as well as the documents which consider them. None of the plans reviewed included any indicators with the specific purpose of monitoring or evaluation of the plan after implementation. While no indicators were cited, values were stated as targets which the documents cite as desired outcomes. The major part of targets were related to social objectives.
Specificity of Energy Planning Indicators

A comparison of the energy based sustainability indicators presented by Neves & Leal 2010 with the ECOWAS member state documents reviewed is presented in Table 2. As there were no indicators from the ECOWAS member states to use in this comparison, the attributes considered in the ECOWAS planning documents are considered here. It is assumed that if there were some monitoring activity conducted it would include some version or combination of the attributes found.

The majority of the indicators in the list were not found in the documents reviewed. A total of 22 of the 59 indicators were identified in the ECOWAS planning documents, and the majority of these were used in less than four of the documents. In the comparison of indicators, 3 widely employed indicators were discovered in the ECOWAS energy planning documents: Renewable energy share in energy and electricity and annual energy consumption, total and by main use category were employed in 7 of the documents. Also, GHG emission from energy production and use, per capita and per unit of GDP were found in 6 of the documents. Interestingly Documents 1 and 2, from Cape Verde and Ghana respectively, both employed the largest number of indicators on the list. They are also the two ECOWAS member states classified as Medium Human Development by the UNDP.

A comparison with the revised set of local energy based sustainability indicators, not shown here, see Neves & Leal 2010, was also conducted. The majority of the indicators were not found in the documents reviewed, and 7 of the 26 energy based indicators presented were found in the ECOWAS member state documents.  However, 5 of these 7 indicators were only employed in 1 of the documents. The two most widely employed indicators were both environmentally themed, and consisted of Renewable energy share in energy and electricity and GHG emission from energy use per capita and per unit of GDP, and by sector found in 7 and 6 of the documents respectively. Here Documents 1 and 2 from Cape Verde and Ghana, as discussed previously, again contain the largest number of indicators listed.

5 Conclusions
The assessment of the objectives, attributes, and indicators used to quantify these attributes, has shown that energy planning documents of ECOWAS countries express multiple objectives falling into more than one of the three themes of sustainability. Objectives falling into environmental and social themes were the most common in the documents. Although economic objectives were the least commonly stated in the documents, attributes connected to economic objectives were the most common. Attributes linked to Environmental objectives, the most frequently stated objectives, were the second most common attribute. Attributes which were linked to social objectives, the second most widely stated objective theme, were very uncommon in the documents.

Attributes used for decision processes were not as common as those used to provide simple diagnosis of the current situation or a future scenario.
Monitoring and evaluation intentions are absent from the planning moment. In the documents recovered no indicators for monitoring plans were found. With the energy planning documents reviewed for this work, any measure of impact of the plan against a “no plan” future would not be possible without indicators and monitoring plans. It must be noted that one document, D2 from Ghana, stated that SEA activities would be completed with the plan, however no SEA or monitoring plan was provided together with the plan. The Ghanaian Environmental Protection Agency requires SEA activities to be completed with energy sector projects of this scale [15].

It is noted that this lack of actual indicators affects the evaluation of specificity conducted with indicators employed in more developed countries.  Less than fifty percent of the indicators presented from Neves & Leal 2010 energy based sustainability indicators were employed in the ECOWAS member states documents, and only three of these indicators were commonly cited in the documents. These included indicators pertaining to renewable energy shares, annual energy consumptions, and Greenhouse Gas emissions. Within the more refined list of local energy based sustainability indicators proposed by Neves & Leal 2010, only indicators for renewable energy shares, and Greenhouse gas emissions were widely employed in the documents reviewed.
In conclusion, there are few similarities between the attributes in the documents reviewed and the indicators employed or recommended for use in planning activities of developed countries. This may represent a specificity of these indicators to developed countries, but it also may represent a gap in the planning activities of the region. Of course the specificity of the indicators can be assessed from the other side to evaluate those used in the ECOWAS member states but not in the list presented from Neves & Leal 2010, and attributes such as new connections to the grid, trend in marginal costs of electricity, capacity to maintain and operate new technologies attest to the specificity of attributes and indicators to regional objectives. As the plans reviewed lacked indicators for monitoring and evaluation, there is still some development needed in the planning activities in order to ensure that they employ metrics and procedures which link objectives from the plan formulation through to assessment activities. 
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Figure � SEQ Figure \* ARABIC �2� Disaggregation of objectives by theme type





Figure � SEQ Figure \* ARABIC �3� Purpose of the attributes considered by theme type





Figure � SEQ Figure \* ARABIC �5� Targets and Indicators by objective theme





Table � SEQ Table \* ARABIC �2� Assessment of Attributes found in ECOWAS plans vs. Neves & Leal indicators summary list [16]. 











�Definitions for developed countries have been provided by various international organizations based on their classification needs. The World Bank classifies according to Gross National Income (GNI) per capita. Low and Lower-middle income countries have GNIs of $1,005 and $3,975 respectively [23]. The International Monetary Fund (IMF) refers to emerging and developing countries, with classification by per capita income, export diversification, and degree of integration into the world financial system [27] [28] . The United Nations refers to developing countries below the 75th percentile in the Human Development Index (HDI) distribution. The HDI is a composite index considering GNI, life-expectancy at birth, and measures of actual and expected years of schooling [29]. See Nielsen 2011 for a discussion of country development level definitions & evaluation methods [28].


� Here definitions are taken from Sadler and Verheem 1996 where planning document is considered to be a purposeful strategy of design, with coordinated priorities, options and measures that elaborate and implement policies and objectives. Policy is a general course of action or proposed overall direction that a government will pursue and that guides ongoing decision making. Programs are organized agendas, proposals, and activities which implement certain aspects of policies to achieve these goals [26].





