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Guidance for the reader 

This is the final report of the project “Pilot Global Bioenergy Partnership (GBEP) 

Sustainability Indicators in Ghana”. It provides the overall conclusions and 

recommendations of the study with a focus on: 

 How Ghana can proceed with the GBEP sustainability indicators; 

 What are the lessons learned for GBEP and the GBEP community. 

 

This project was carried out for NL Agency in the period October 2011 to February 

2013.  

 

In Chapter 1 the project is introduced, providing its background, the approach and 

the different reports produced. Subsequent chapters are structured taking the 

main conclusions and recommendations as a starting point. In chapter 2 and 3 the 

two main conclusions are provided, including supportive evidence. Chapter 4 and 5 

address the recommendations, respectively for a follow-up project in Ghana and 

for GBEP in general. 

 

The results of the work carried out by the three research institutes involved in the 

study (UG-ISSER, CSIR-FORIG and CSIR-IIR) is available in Annex E, which is a 

separate document entitled “GBEP pilot Ghana: Summary of results of work 

performed by CSIR-FORIG, CSIR-IIR and UG-ISSER” (November 2012). The more 

detailed indicator reports of the research institutes are bundled in a separate 

report entitled “Indicator reports CSIR-FORIG, UG-ISSER and CSIR-IIR”. 

 

This report expresses the opinion of the authors, and not necessarily NL Agency’s 

views. The information in this report was compiled with the utmost care. 

Comments or suggestions on the information presented in this report are highly 

welcomed: please contact the authors to share your views. The authors cannot be 

held responsible for the consequences of any errors or mistakes in the report. 
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Executive summary 

Introduction 

In the ECOWAS region large amounts of biomass are used for energy purposes, 

which is in most cases unsustainably harvested or utilized. Modern and sustainable 

bioenergy is therefore a huge opportunity for countries in this region.  

 

The Global Bioenergy Partnership (GBEP) has developed a set of 24 sustainability 

indicators aimed at voluntary use by national governments. The indicators are 

classified into three categories or pillars, as shown in the figure below. 

 

Figure 1 The 24 GBEP Sustainability Indicators 

ENVIRONMENTAL PILLAR SOCIAL PILLAR ECONOMIC PILLAR 

1) Lifecycle Green House Gas 

(GHG) emissions 

9) Allocation and tenure of land 

for new bioenergy production 
17) Productivity 

2) Soil quality 
10) Price and supply of national 

food basket 
18) Net energy balance 

3) Harvest levels of wood 

resources 
11) Change in income 19) Gross value added 

4) Emissions of non-GHG, air 

pollutants, including air toxics 

(NOx, SO2, ...) 

12) Jobs in the bioenergy Sector 

20) Change in the consumption 

of fossil fuels and traditional use 

of biomass 

5) Water use and efficiency 

13) Change in unpaid time spent 

by women and children 

collecting biomass  

21) Training and re-qualification 

of the workforce 

6) Water quality 

14) Bioenergy used to expand 

access to modern energy 

services 

22) Energy diversity 

7) Biological diversity in the 

landscape 

15) Change in mortality and 

burden of disease attributable to 
indoor smoke  

23) Infrastructure and logistics 

for distribution of bioenergy 

8) Land use and land-use 
change related to bioenergy 

feed stock production 

16) Incidence of occupational 

injury, illness and fatalities 

24) Capacity and flexibility of 

use of bioenergy 

 

With financial support from the Dutch government, the government of Ghana 

conducted a pilot project with the GBEP indicators. The pilot was coordinated by 

the Council for Scientific and Industrial Research and the Ghana Energy 

Commission took the responsibility to involve national policymakers.  

 

The objectives of the pilot study were: 

1. Enhancing the capacity of Ghanaian organisations to use the GBEP indicators 

as a tool for assessing the sustainability of their bioenergy sector and 

developing sustainable bioenergy policies;  

2. Learning lessons on how to apply the indicators and how to enhance their 

practicability as a tool for policymakers and giving this as feedback to the 

GBEP community and to organisations in the ECOWAS region. 

 

Three Ghanaian research institutes (CSIR-FORIG, CSIR-IIR and UG-ISSER) have 

carefully studied the GBEP sustainability indicators. As time and resources for 

carrying out the work were limited, the three institutes had to make choices 

regarding the scope of work; leading to the selection of 11 of the 24 indicators and 

a selection of the full scope of the selected indicators (see Figure 7). 

 

The pilot project was carried out between October 2011 and February 2013. 
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The GBEP pilot Ghana project provides valuable results 

At the end of the one-year project, it is evident that significant valuable results 

were obtained.  

First of all, essential existing data was gathered in a structured way and made 

available in reports. The dataset is unique both in magnitude and in its structured 

set-up.  

 

Secondly, the pilot provided valuable insights and lessons learned on both the 

GBEP indicators (regarding their complexity and their applicability in Ghana) and 

on the data necessary to build these indicators (regarding data availability and 

data quality). 

 

 Thirdly, important insights were gained about the usability of existing data 

collection and reporting structures for the GBEP indicators. Fourthly, the capacity 

of Ghanaian organisations to work with the GBEP indicators was enhanced: many 

organisations (research institutes, Ministries, Commissions, Ghana Statistical 

Service etcetera) have been involved during the pilot. 

 

Concluding: “The GBEP pilot Ghana project was a success and provides valuable 

results”.  

 

 

The GBEP methodology works and has added value for Ghana 

The Ghana pilot project made clear that the 24 GBEP indicators are very relevant 

for Ghana. They form a set of indicators that is relevant, practical and 

comprehensive. In addition, the GBEP methodology provides a structured and 

credible approach which was proven to be useful for inspiration and application. 

The GBEP indicators are furthermore science-based which was evaluated as crucial 

for their objectivity and credibility. All of this is a necessity to be able to 

implement sustainability on a national policy level. 

 

It was also concluded that the description of the indicators in the GBEP 

methodology report is of sufficient detail and appropriate. The complexity and 

detail of the methodology, however, can lead to practical problems when 

implementing the sustainability indicators. The amount and level of detail of 

information needed for the individual indicators is high and can also impede 

practical implementation. The Ghana pilot revealed that the GBEP indicators can 

be an important instrument to improve the sustainability of bioenergy in Ghana. A 

simplified step-by-step implementation of the indicators seems very sensible from 

a practical point of view. 

 

Concluding: “The GBEP Sustainability Indicators can be an important tool for 

bioenergy policy development in Ghana. They provide important value for policy 

making if applied intelligently and selectively, and in a way that is appropriate and 

feasible for Ghana”.  

 

 

The pilot project provides clear suggestions for a follow-up project in 

Ghana 

The pilot project addressed 11 out of 24 indicators and had a limited scope for 

each indicator addressed. This is in line with the objectives and intentions of the 

pilot project. During the project workshop meetings of 13th July 2012 and 9th 
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November 2012, and the individual meetings with the involved Ministries in July 

2012, representatives of all government organisations have expressed the view 

that the GBEP indicators are very important for Ghana and also that there is a 

clear need to continue the work on GBEP indicators. The Energy Commission has 

expressed their interest in taking the lead in the follow-up project. 

 

In our view, the follow-up project for Ghana should use the GBEP methodology, 

however with (i) a limited number of sub-indicators, (ii) a selective scope and (iii) 

sometimes simplified data collection methodologies. This ‘light version’ of the 

GBEP methodology can be extended in the long run. The main other 

recommendations for the follow-up project are that it should: 

 Cover preferably all 24 GBEP indicators and select the most relevant sub-

indicators; 

 Seek support from all key stakeholders; 

 Seek synergies with other Ghanaian data collection, monitoring and reporting 

initiatives; 

 Use the four objectives formulated during the pilot project for follow-up; 

 Foresee sufficient human and financial resources. 

 

Figure 2 Comparison of the GBEP methodology and proposed Ghana follow-up methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The proposed Ghana follow-up methodology has less sub-indicators and therefore 

requires less data. The scope of the sub-indicators has been scaled down to the 

most relevant bioenergy technologies, bioenergy feedstocks, land-types or 

otherwise. Finally for some required data the collection methodologies have been 

simplified. 

 

 

The pilot project provides recommendations for further implementation of 

the GBEP Sustainability Indicators 

The experiences gained in the pilot project in Ghana and the reactions of 

representatives present at the ECOWAS Regional Bioenergy Forum in Mali (March 

2012), suggest that the GBEP indicators and methodology are of great interest for 

emerging and developing countries.  
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We have therefore formulated a number of suggestions for the application of the 

GBEP indicators in other emerging and developing countries, based upon the 

experience in the Ghana pilot as well as our experience with renewable energy 

development in emerging and developing countries in general: 

1. A pilot project approach is very valuable as a first step in a country; 

2. Firm institutional support is needed to be able to successfully pilot and 

implement the GBEP indicators; 

3. For a sensible and realistic implementation of the GBEP methodology, country-

specific modifications will be needed in most countries; 

4. Knowledge exchange can be enhanced by creating a platform for GBEP 

indicator champions; 

5. A structured approach will ease implementing the GBEP indicators in other 

countries (see figure below); 

6. Technical and financial support for pilot set-up and piloting can enhance the 

use of the GBEP indicators. 

 

Figure 3 Proposed structured approach for other countries to implement the GBEP 

Sustainability Indicators 

 

 
 

 

set-up 

• Pilot set-up: focus on firm local involvement and support and project plan development 
• Establish: a project team consisting of the coordinating organisation (preferably the 

government organisation responsible for bioenergy policy) and supporting government and 
research organisations with expertise on (the most relevant) bioenergy related topics. 

• Set-up a policy stakeholder group with all key government organisations. 
• Time needed: 6 months 

pilot 

• Pilot: focus on studying the current situation 

• Assess: relevance and priority of (sub)indicators), current data collection  methodology and 
relation with GBEP methodology, indicator scope, data collection practices and infrastructures 
(capacities and funding), expected implementation costs. 

• Time needed: 1 year 

implement 

• Light implementation: focus on learning by doing; collect data, calculate/compose indicators 
and  report the indicators. 

• Develop light version GBEP methodology and data collection strategy. Set-up required data 
infrastructures (hard and software) including capacity building if needed. 

• Support policymakers in using the indicators in policy formulation and monitoring 

• Time needed: 2 year 

evaluate 

• Evaluation: focus on: "Does the current system fulfill its needs?" 

• Extend the system with more sub-indicators, extended scope or otherwise. Or reduce the 
coverage and scope if desired. Focus on defining the system as needed by the policymakers. 

• Time needed: 3 months 

adjust 

• Adjust implementation: implement the adjusted system as defined in the evaluation.  

• Support policymakers in using the indicators in policy formulation and monitoring 

• Time needed: 1 year 
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1 Introduction 

1.1 Background 

In the ECOWAS region large amounts of biomass are used for energy purposes, 

which is in most cases unsustainably harvested or utilized. In some regions, more 

than 70% of the total energy consumption and 90% of domestic energy is 

traditional use of biomass, impacting heavily on lives, the environment and the 

economy. Modern and sustainable bioenergy is therefore a huge opportunity for 

countries in this region. 

 

The Global Bioenergy Partnership (GBEP1) is a global forum to develop effective 

policy frameworks to stimulate the production, delivery, conversion and use of 

biomass for energy, with a focus on developing countries. GBEP and its partners 

comprise 23 countries and 13 international organisations and institutions, amongst 

them are Ghana and The Netherlands. 

 

GBEP has developed a set of 24 sustainability indicators (see table below and 

Annex B for a more detailed description of the indicators). The indicators are 

applicable to all forms of bioenergy and aimed at voluntary use by national 

governments. The methodological information associated with these indicators was 

finalised in November 2011 at the G20 summit in Cannes and is available at the 

GBEP website2 (further called: “the GBEP methodology report”). 

 

Figure 4 The 24 GBEP Sustainability Indicators 

ENVIRONMENTAL PILLAR SOCIAL PILLAR ECONOMIC PILLAR 

1) Lifecycle Green House Gas 

(GHG) emissions 

9) Allocation and tenure of land 

for new bioenergy production 
17) Productivity 

2) Soil quality 
10) Price and supply of national 

food basket 
18) Net energy balance 

3) Harvest levels of wood 

resources 
11) Change in income 19) Gross value added 

4) Emissions of non-GHG, air 

pollutants, including air toxics 

(NOx, SO2, ...) 

12) Jobs in the bioenergy Sector 

20) Change in the consumption 

of fossil fuels and traditional use 

of biomass 

5) Water use and efficiency 

13) Change in unpaid time spent 

by women and children 

collecting biomass  

21) Training and re-qualification 

of the workforce 

6) Water quality 

14) Bioenergy used to expand 

access to modern energy 

services 

22) Energy diversity 

7) Biological diversity in the 

landscape 

15) Change in mortality and 

burden of disease attributable to 
indoor smoke  

23) Infrastructure and logistics 

for distribution of bioenergy 

8) Land use and land-use 
change related to bioenergy 

feed stock production 

16) Incidence of occupational 

injury, illness and fatalities 

24) Capacity and flexibility of 

use of bioenergy 

 

The GBEP indicators enable governments to collect information on sustainability 

issues related to bioenergy, analyse the information and use this for the design, 

development, steering and implementation of policies related to sustainable 

bioenergy production and use. The indicators are starting points from which 

 
1 http://www.globalbioenergy.org 

2 http://www.globalbioenergy.org/programmeofwork/sustainability/gbep-report-on-sustainability-indicators-for-

bioenergy/en/ 

http://www.globalbioenergy.org/
http://www.globalbioenergy.org/programmeofwork/sustainability/gbep-report-on-sustainability-indicators-for-bioenergy/en/
http://www.globalbioenergy.org/programmeofwork/sustainability/gbep-report-on-sustainability-indicators-for-bioenergy/en/
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stakeholders and policy makers can identify and develop measurements and 

domestic data sources that are relevant to their nationally-defined needs and 

circumstances. The indicators do not provide answers or correct values of 

sustainability, but rather present the right questions to ask in assessing the 

potential of modern bioenergy production and use in meeting nationally-defined 

goals of sustainable development. 

 

To establish their feasibility and enhance their practicability as a tool for 

policymaking, a number of pilots with the GBEP Sustainability Indicators are being 

executed in Colombia, Germany, Ghana, Indonesia, Italy, Jamaica, Japan, The 

Netherlands and the United States of America. 

1.2 The GBEP Sustainability Indicators methodology 

The ‘GBEP methodology’ consists of a structured set of sustainability indicators. 

For each indicator it provides: 

• an explanation of the relevance (why is this indicator important and with which 

other indicators is it related?); 

• a description of the scientific basis (how should the indicator value be 

measured?); 

• a description of the required data (which data is necessary to measure / 

calculate the indicator?); 

• examples of national and international data sources; 

• a description of the known data gaps and a listing of relevant international 

processes and references. 

 

Figure 5 Schematic presentation of the GBEP Sustainability Indicator methodology 

Indicators (24) Sub-indicators  

(> 200) 

Required / collected data Data collection 

methodologies 

1 Life Cycle GHG 

emissions 

1.1 Total Life 

Cycle GHG 
emissions 

 GHGs covered 

 source of biomass (feedstock)  
 information about land use change 

(direct and/or indirect)  

 biomass feedstock production 

including GHG sources and sinks  

 transport of biomass feedstock 

(calculation method, transport 

means) 

 processing into fuel  

 by-products and co-products 
produced 

 transport of fuel (e.g. calculation 

method, transport means)  

 information about fuel use  

Ideally: GHG LCA’s using 

the ‘GBEP common 
Methodological 

Framework’. 

 

Alternatively: GHG values 

provided by bioenergy 

producers. 

 1.2 Life Cycle 

GHG emissions / 

energy produced 

2 Soil quality 2.1 Maintained or 

improved land / 

total land 

 Total land on which bioenergy 

feedstock is cultivated or harvested 

 Soil organic carbon content for each 

bioenergy production site  

 Soil quality decline data 

 Depending on the risk assessment:  

- Information on soil stabilising 
measures  

- Data on electric conductivity of 

the soil by production site 

- Data on bulk density of the soil by 

production site.  

Ideally: Repeated 

measurements of soil 

organic carbon content 

from each production area. 

 

Alternatively: Assessments 

of percentage of land 
where (agricultural) 

practices that help to 

maintain or enhance soil 

quality are in place.  

 2.2 Maintained or 

improved land 

 2.3 Total land 

3 Harvest levels of 

wood resources 

... ... ... 

... ... ... ... 

... ... ... ... 

... ... ... ... 

24 Capacity and 

flexibility bioenergy 

... ... ... 
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1.3 Pilot project GBEP Sustainability Indicators in Ghana 

The government of Ghana decided to conduct a pilot project with the GBEP 

indicators, in close cooperation with the ECOWAS Regional Centre for Renewable 

Energy and Energy Efficiency (ECREEE). The pilot was coordinated by the Council 

for Scientific and Industrial Research (CSIR head quarters). The Ghana Energy 

Commission took the responsibility to involve national policy makers in this pilot. 

Results and lessons learned are shared throughout the GBEP community and 

ECOWAS region. 

 

The pilot was financially supported by the Dutch government. Dutch biomass and 

bioenergy sustainability expert Partners for Innovation (hereafter called: 

international consultant) provided technical assistance for this pilot. 

 

The objectives of the pilot study were: 

1. Enhancing the capacity of Ghanaian organisations to use the GBEP indicators as 

a tool for assessing the sustainability of their bioenergy sector and developing 

sustainable bioenergy policies;  

2. Learning lessons on how to apply the indicators and how to enhance their 

practicality as a tool for policymakers and giving this as feedback to the GBEP 

community and to organisations in the ECOWAS region. 

 

A crucial part of the pilot project was the research work that was carried out by 

three Ghanaian research institutes: 

• Forestry Research Institute Ghana (FORIG), part of the Council for Scientific and 

Industrial Research (CSIR);  

• Institute of Statistical, Social and Economic Research (ISSER), part of the 

University of Ghana (UG); 

• Institute of Industrial Research (IIR), also part of CSIR. 

 

The work carried out by the three research institutes consisted of four tasks: 

Task 1) To collect the most appropriate data, to be used for the GBEP indicators; 

Task 2) To assess the usefulness, availability and quality of the collected data; 

Task 3) To provide recommendations for improved data collection and use; 

Task 4) To propose baseline values for the most important (sub) indicators. 

 

The research focussed on existing data; actual measurements, tests or surveys 

were not part of the study.  

 

The methodologies used by the research institutes were: 

• Internet search / desk research, and;  

• Interviews with relevant Ministries and Commissions, Ghana Statistical Service, 

other research institutes, NGOs, industry associations and individual 

bioenergy/biofuel companies. 

 

Based on a selection and prioritisation of the indicators by the Policy Stakeholder 

Group (PSG, see Annex C), the research organisations selected the following 11 

indicators to be addressed in their work. 
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Figure 6 GBEP indicators selected by each Research Institute 

Environmental pillar Social pillar Economic pillar 

CSIR-FORIG UG-ISSER CSIR-IIR 

1) Lifecycle Green House Gas 

(GHG) emissions 

10) Price and supply of national 

food basket 
17) Productivity 

2) Soil quality 
12) Jobs in the bioenergy 

Sector 
18) Net energy balance 

3) Harvest levels of wood 

resources 

14) Bioenergy used to expand 

access to modern energy 

services 

20) Change in consumption of 

fossil fuels and traditional use 

of biomass 

8) Land use and land-use 

change related to bioenergy 

feed stock production 

 
23) Infrastructure and logistics 

for distribution of bioenergy 

 

As time and resources for the work were limited, the three institutes made choices 

regarding the scope of their work. For the above-mentioned indicators they used 

the following scope. 

 

Figure 7 Scope of work for the 11 indicators 

Environmental pillar Social pillar Economic pillar 

CSIR-FORIG UG-ISSER CSIR-IIR 

Indicators 1 GHG emissions, 

2 Soil quality and 8 Land 
use (change): 

 Wood resources 

 Jatropha, sunflower 

 Agricultural residues 

 

Indicator 3 Harvested wood: 

Wood resources 

Indicator 10 Food prices: Maize 

and sorghum 

 

Indicator 12 Jobs: Wood to 

charcoal and jatropha to 

biodiesel 

 

Indicator 14 Energy access: 

baseline year 2010 

Indicators 17 Productivity, 18 
Energy balance, 20 

Substitution and 23 

Infrastructure: 

 Fuel wood to charcoal 

 Vegetable oil to biodiesel 

 Waste to biogas 

 

The pilot project was carried out between October 2011 and February 2013. 

1.4 Reporting 

This report contains the overall conclusions and recommendations of the GBEP 

Ghana pilot project. It is structured taking the main conclusions and 

recommendations as a starting point. In chapter 2 and 3 the two main conclusions 

are provided including supportive evidence. Chapter 4 and 5 address the 

recommendations, respectively for a follow-up project in Ghana and for GBEP in 

general. 

 

The results of the work carried out by the three research institutes are 

summarised in a separate report entitled “GBEP pilot Ghana: Summary of results 

of work performed by CSIR-FORIG, CSIR-IIR and UG-ISSER” (November 2012). 
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2 The GBEP pilot Ghana project provides valuable results  

At the end of the one-year project, it is evident that significant valuable results 

were obtained. First of all, essential existing data was gathered in a structured 

way and made available in reports. The dataset is unique both in magnitude and in 

its structured set-up. Secondly, the pilot provided valuable insights and lessons 

learned on both the GBEP indicators (regarding their complexity and their 

applicability in Ghana) and on the data necessary to calculate these indicators 

(regarding data availability and data quality). Thirdly, important insights were 

gained about the usability of existing data collection and reporting structures for 

the GBEP indicators. Fourthly, the capacity of Ghanaian organisations to work with 

the GBEP indicators was enhanced: many organisations (research institutes, 

Ministries, Commissions, Ghana Statistical Service etcetera) have been involved 

during the pilot. 

 

Conclusion: “The GBEP pilot Ghana project was a success and provides valuable 

results”.  

2.1 Significant relevant data was collected during the pilot 

The pilot project provides a new set of data that was not available at the start of 

the project in this magnitude and form. This new data set was developed using 

many different sources: existing databases and surveys, one-off reports and 

interviews with relevant organisations (Ministries, Commissions, GSS, research 

institutes, NGOs, industry associations and individual bioenergy/biofuel 

companies). 

2.1.1 CSIR-FORIG collected data for 4 environmental indicators 

CSIR-FORIG collected data for: 

 Indicator 1) Lifecycle Green House Gas (GHG) emissions; 

 Indicator 2) Soil quality; 

 Indicator 3) Harvest levels of wood resources; 

 Indicator 8) Land use and land-use change related to bioenergy feed stock 

production. 

 

The main data sources used by FORIG are presented in the following table. 

 

Figure 8 Main data sources used by CSIR-FORIG 

Indicator Main data sources used 

Indicator 1 

Greenhouse gas emissions from bioenergy use were taken from “National Greenhouse Gas 

Inventory Report – 1990-2006” (2011) and Ghana’s Second National Communication to the 

UNFCCC (2011). Estimates were taken using Derkyi et al. (2011). 

Indicator 2 

Wood fuel land data was taken from Ghana’s Second National Communication to UNFCCC 
(2011). Information of sunflower plantations is based on personal communications. 

Information from jatropha plantations is based on different sources: Duku et al. (2011), 

Oduro and Derkyi ( 2009), Boamah (2010), Poul Wisbourg (2012) and Joseph Awetori Yaro. 

Indicator 3 

Global Forest Resource Assessment 2000, FAO Forestry Paper 140. 

Global Forest Resource Assessment 2005, FAO Forestry Paper 147. 
Global Forest Resource Assessment 2010, FAO Forestry Paper 163. 

Indicator 8 

Reports and other information of FAO, World Bank and Energy Commission. Interviews with 

Forestry Commission and its divisions, Environmental Protection Agency, Ministry of Food 

and Agriculture and some oil palm plantations in the Western region. 
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Collected data included: 

 GHG emissions for wood fuel and biodiesel from jatropha; 

 Hectares of land used for jatropha and sunflower plantations and wood fuel; 

 Carbon stock per hectare for different land-use systems; 

 Annual harvested wood and amount used for bioenergy (traditional and 

modern); 

 Total area of land used for bioenergy feedstock production, types of land used 

and annual conversion rates of land-types. 

 

The full indicator reports of FORIG are available in a separate report entitled 

“Indicator reports CSIR-FORIG, UG-ISSER and CSIR-IIR”. 

2.1.2 UG-ISSER collected data for 3 social indicators 

UG-ISSER collected data for: 

 Indicator 10) Price and supply of national food basket;  

 Indicator 12) Jobs in the bioenergy Sector; 

 Indicator 14) Bioenergy used to expand access to modern energy services. 

 

The main data sources used by ISSER are presented in the following table. 

 

Figure 9 Main data sources used by UG-ISSER 

Indicator Main data sources used 

Indicator 10 

The 'Annual Sample Survey of Agriculture in Ghana in 2011' (2012), the 'Ghana National 

Average wholesale Prices in Local Currency (cedi): 1970-2011' (2012) and 'Agriculture in 

Ghana: Facts and Figures' (2009), all from the Statistics, Research and Information 

Directorate (SRID) of the Ministry of Food and Agriculture. 

Indicator 12 Data could not be found for any of the sub-indicators. 

Indicator 14 

The Energy Commission reports 'Energy Statistics of Ghana 2000-2009' (2009) and 'Energy 

Statistics of Ghana 2000-2008' (2008). Other sources are: 'Ghana: Reducing deforestation 

with improved cook stoves' (2012) and 'ClimateCare celebrates world's largest ever issuance 

of gold standard carbon credits for cook stoves' (2012) both published by ClimateCare, 

'Ghana Living Standards Survey  Report of the Fifth Round (GLSS5)' (2008) published by 
Ghana Statistical Service. 

 

Collected data included: 

 Food prices for maize and sorghum and changes in import, export and 

agricultural production; 

 Number of jobs in wood fuel, charcoal and jatropha sectors in Ghana; 

 Number of households using traditional biomass. 

 

The full indicator reports of ISSER are available in a separate report entitled 

“Indicator reports CSIR-FORIG, UG-ISSER and CSIR-IIR”. 

2.1.3 CSIR-IIR collected data for 4 economic indicators 

CSIR-IIR collected data for: 

 Indicator 17) Productivity; 

 Indicator 18) Net energy balance; 

 Indicator 20) Change in consumption of fossil fuels and traditional use of 

biomass; 

 Indicator 23) Infrastructure and logistics for distribution of bioenergy. 

 

The main data sources used by IIR are presented in the following table. 
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Figure 10 Main data sources used by CSIR-IIR 

Indicator Main data sources used 

Indicator 17 
Data sources used include publications on Internet. Published and unpublished 

reports/information from Ministry of energy. Energy Commission and Statistical Services. 

Telephone interviews were conducted with one biodiesel producer, and selected timber and 

palm oil firms. A select number of face-to-face interviews was conducted with biodigester 

builders in and around Accra. 

Indicator 18 

Indicator 20 

Indicator 23 

 

Collected data included: 

 Productivity, processing efficiencies and production costs for fire wood, 

charcoal, jatropha biodiesel, sunflower biofuel and biogas from waste; 

 Net energy balance for charcoal feedstock production and processing; 

 Change in consumption of fossil fuels and annual savings due to sunflower oil, 

jatropha biodiesel, biogas and co-generation with wood; 

 Number and capacity of critical distribution routes for biogas, charcoal and 

biodiesel. 

 

The full indicator reports of IIR are available in a separate report entitled 

“Indicator reports CSIR-FORIG, UG-ISSER and CSIR-IIR”. 

2.2 Important insights on data availability and quality, and on the 

applicability of the GBEP indicators were gained  

This paragraph describes the insights on data availability, data quality and the 

applicability of the GBEP indicators in Ghana, gained from the work performed by 

the three research institutes. 

 

The main insights relevant for further action and implementation of the 

sustainability indicators in Ghana are as follows:  

 Data availability is a delicate point: for many indicators data is not or not 

sufficiently available to meet the GBEP requirements. There is one exception: 

harvest levels of wood resources. The main insight is that making all data 

available following the full GBEP requirements would require a huge effort. The 

pilot also clarified which data is already collected in Ghana, with what 

frequency and by whom;  

 The situation regarding data quality is more positive: the available data is 

judged being of ‘average’ quality on a scale ranging from ‘very poor’ to 

‘outstanding’. However the used data collection methods are often not 

(entirely) in line with the GBEP requirements. The pilot also identified how 

data collection methodology and data collection infrastructures can be 

improved in the Ghanaian situation;  

 The assessment of applicability provides insights how the existing data 

collection methodologies and structures match with GBEPs requirements. For 

1 indicator they match for the majority of requirements, for 6 they match 

partly and for 4 a match could not be established due to a lack of data. The 

main insight, again, is that making data collection methodologies and 

structures match with GBEPs requirements would ask for a huge effort. 

2.2.1 The research institutes assessed data availability, in comparison with the GBEP 

data requirements, as ‘poor’ 

The research institutes assessed the data availability for the 11 indicators against 

the following statement: ‘the availability of data is (and will be in the future) 
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sufficient in relation to the GBEP data requirements’. Each research institute 

assessed data availability of the studied indicators on  scale 1-10. 1 being very low 

and 10 being perfect.  

 

Less than 50% of the indicator values have been filled in by the research 

institutes. The overall score (for the chosen indicators and scope) is 3,6 out of 10, 

taking the average of the scores provided by the research institutes. There are 

large differences between indicators: for one indicator data availability is ‘good' 

(indicator 3 ‘Harvest levels of wood resources’), for three indicators data 

availability is ‘average’ (indicators 17 ‘Productivity’, 20 ‘Change in consumption of 

fossil fuels and traditional use of biomass’ and 23 ‘Infrastructure and logistics’), for 

the other seven indicators data availability is ‘poor’ or ‘very poor’. A more detailed 

assessment of data availability per indicators is provided in the following figure.  

 

It should be noted that both the selection of the 11 indicators and the chosen 

scope was based on the assumption that the data for these indicators would 

probably be available. It is therefore unlikely that the overall data availability, for 

all indicators and full scope, will be better. 

 

Figure 11 Scoring for the 11 indicators on data availability 

1) Lifecycle Green 

House Gas (GHG) 

emissions 

4 
10) Price and supply of 

national food basket 
3 17) Productivity 4,5 

2) Soil quality 3 
12) Jobs in the bioenergy 

Sector 
1 18) Net energy balance 3 

3) Harvest levels of 

wood resources 
8 

14) Bioenergy used to 
expand access to modern 

energy services 

1 

20) Change in 

consumption of fossil 

fuels and traditional use 

of biomass 

4,5 

8) Land use and land-

use change related to 

bioenergy feed stock 

production 

3   

23) Infrastructure and 

logistics for distribution 

of bioenergy 

5 

Scoring ranges between 1-10. 1 being very low, 10 being very high  

2.2.2 The research institutes assessed the data quality as ‘average’  

The research institutes assessed the data quality for the 11 indicators against the 

following statement: ‘the quality of data is (and will be in the future) sufficient’. In 

practice the institutes assessed the accuracy, precision and (geographical) 

coverage of the data that was found, in comparison with the GBEP requirements. 

 

Figure 12 Scoring for the 11 indicators on data quality 

1) Lifecycle Green 

House Gas (GHG) 
emissions 

5 
10) Price and supply of 

national food basket 
3 17) Productivity 5,5 

2) Soil quality 4 
12) Jobs in the bioenergy 

Sector 
1 18) Net energy balance 6 

3) Harvest levels of 

wood resources 
8 

14) Bioenergy used to 

expand access to modern 

energy services 

3 

20) Change in 

consumption of fossil 

fuels and traditional use 

of biomass 

5,5 

8) Land use and land-

use change related to 

bioenergy feed stock 

production 

6   

23) Infrastructure and 

logistics for distribution 
of bioenergy 

7,5 
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Scoring ranges between 1-10. 1 being very low, 10 being very high 

 

The overall score (for the chosen indicators and scope) is 5,0 out of 10. Again, 

there are large differences between indicators: for two indicators data quality is 

rated ‘good' (indicators 3 ‘Harvest levels of wood’ and 23 ‘Infrastructure and 

logistics for distribution of bioenergy’), for six indicators ‘average’ (indicators 1 

‘Lifecycle GHG emissions’ , 2 ‘Soil quality’, 8 ‘Land use and land-use change’, 17 

‘Productivity’, 18 ‘Net energy balance’ and 20 ‘Change in consumption of fossil 

fuels and traditional use of biomass’), for the remaining three indicators it is ‘poor’ 

or ‘very poor’. A more detailed assessment of the data quality per indicator is 

provided in the following figure. 

 

It should be noted that the available data was assessed on quality regardless 

whether this data was fully in line with the GBEP methodology and its data 

requirements.  So, even if the Ghanaian institutes rated data quality as ‘average, 

this quality level may well be not in line with the GBEP data requirements.  

2.2.3 A strict application of the GBEP indicators in Ghana will be very challenging 

The applicability of the GBEP indicators in Ghana is related both to the complexity 

and the requirements of the indicators as they have been developed, and to the 

situation in Ghana regarding the availability of data and the existence of data 

collection infrastructures. 

 

In the Ghanaian pilot situation, the data requirements as specified in GBEP 

methodology are partly met. The work done by the research institutes reveals that 

10% of the collected data meets the majority of the GBEP data requirements, 54% 

meets part of the requirements for the data that could be collected, and the 

remaining 36% does not meet the requirements due to non-existence of data.  

 

A more detailed assessment per indicator is provided in the following figure.  

 

Figure 13 Research institutes assessment of data requirements as described in GBEP report 

1) Lifecycle Green House Gas (GHG) emissions Partially met 

2) Soil quality Not met, due to non-existence of data 

3) Harvest levels of wood resources Partially met 

8) Land use and land-use change related to 

bioenergy feed stock production 
Partially met but much basic data still missing 

10) Price and supply of national food basket Partially met but much basic data still missing 

12) Jobs in the bioenergy Sector Not met, due to non-existence of data 

14) Bioenergy used to expand access to modern 

energy services 
Not met, due to majority of data not available 

17) Productivity Majority met 

18) Net energy balance Partially met but much basic data still missing 

20) Change in consumption of fossil fuels and 
traditional use of biomass 

Not met, due to non-existence of data 

23) Infrastructure and logistics for distribution of 
bioenergy 

Partially met 
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2.3 A better understanding of the relevance for the GBEP indicators of 

existing data collection and reporting structures in Ghana was obtained 

Based on the work done by the three research institutes insights have been gained 

on which data is currently collected and reported on, how this data is collected and 

which organisations are involved.  

2.3.1 A number of Ghanaian institutes collect relevant data in a structured manner 

Structured (systematic and periodic) data collection and reporting is being done by 

a number of different Ghanaian institutes and for different, bioenergy related, 

subjects. Examples are: 

 Agricultural data – MoFA-SRID 

 Energy statistics – MoE-EC 

 GLSS5 – GSS 

These organisations have collected (and reported on) the described data for a 

number of years. 

2.3.2 At present there are no dedicated bioenergy data collection and reporting 

structures and existing structures are not focussed on bioenergy 

Bioenergy is a new and developing topic in Ghana (as well as in many other 

countries). As a result the existing data collection structures - as described above 

- are not focussing on bioenergy. Probably some bioenergy data can be extracted 

from the ‘raw’ (collected) data – especially of the GLSS5 – but this has to be 

confirmed with GSS.  

 

This made bioenergy data collection a delicate exercise. As a result, for this pilot, 

about half of the indicator values could be filled in; for the others, data was not 

available. And, about half of the data was taken from one-off studies and 

information from individual experts/stakeholders, which means that data is not 

gathered in a structural manner. 

2.3.3 Collected data partly used the GBEP data collection methodology 

 

Figure 14 Research institutes assessment of data collection methodology 

1) Lifecycle Green House Gas (GHG) emissions 
GBEP not used but large number 

of commonalities are shared. 

2) Soil quality GBEP not used 

3) Harvest levels of wood resources GBEP used 

8) Land use and land-use change related to bioenergy feed 

stock production 
GBEP not used 

10) Price and supply of national food basket Partly in line with GBEP 

12) Jobs in the bioenergy Sector GBEP not used 

14) Bioenergy used to expand access to modern energy 

services 
Partly in line with GBEP 

17) Productivity Not clear but unlikely GBEP is used 

18) Net energy balance Not clear but unlikely GBEP is used 

20) Change in consumption of fossil fuels and traditional use 
of biomass 

Not clear but unlikely GBEP is used 

23) Infrastructure and logistics for distribution of bioenergy GBEP not used 
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From the above table it can be concluded that the proposed GBEP data collection 

methodologies are currently seldom used in Ghana. Exceptions are indicators 3 

‘Harvest levels of wood’, 10 ‘Price of national food basket’ and 14 ‘Bioenergy used 

to expand access to modern energy’. 

2.4 The capacity of Ghanaian organisations to use the GBEP indicators was 

significantly enhanced 

At the start of the project, the GBEP partnership and the GBEP sustainability 

indicators were practically unknown in Ghana. During the pilot a high number of 

organisations and persons have been informed about the project or have been 

directly involved in the project. People and organisations have become aware of 

the GBEP indicators, have understood their importance and structure, and have 

become aware of their implications. Moreover, a significant number of people and 

organisations have actually ‘worked’ with the GBEP indicators. 

Annex C presents lists of all persons and organisations involved in the project. 

2.4.1 About 150 Ghanaian persons were informed about the GBEP indicators 

About 150 Ghanaian persons were informed through presentations, individual 

meetings and interviews as well as through dedicated workshops. In addition, 

about 100 persons from other West African countries were informed through the 

presentations at the conferences in Accra and in Mali (see Table 8 in Annex C). 

These persons were informed on a general level about the GBEP indicators. 

2.4.2 At least 30 Ghanaian persons participated in project meetings and workshops 

During the project about 30 persons, mainly from Ministries, Commissions and 

Research Institutes participated in the project as part of the Project Steering 

Group, Policy Stakeholder Group or during the workshops aimed at Ghanaian 

Ministries. These persons obtained a very good understanding of the GBEP 

indicators, their importance and the implication of using them in policy making. 

2.4.3 At least 15 Ghanaian persons have been actively working with the GBEP Indicators 

At least 15 persons have been actively working with the GBEP indicators. This 

number includes researchers from FORIG, IIR and ISSER as well as 

representatives from the Energy Commission, GSS and from the Ministries of 

MEST and MoFA. These people have been working with the indicators themselves 

or have been actively involved in multiple meetings and workshops focussed on 

how to use the indicators in policy development. 
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3 The GBEP methodology works and has added value for Ghana  

 

From the many discussions with relevant Ministries, Commissions, NGOs and the 

three involved research institutes it has become clear all 24 GBEP indicators are 

relevant for Ghana. They form a set of indicators that are relevant, practical and 

comprehensive. On top of that, the GBEP methodology provides a structured and 

credible approach which appeared useful for inspiration and application. The GBEP 

indicators are furthermore science-based which was evaluated as crucial for the 

objectivity and credibility of the indicators. All of this is a necessity to be able to 

implement sustainability on a national policy level. 

 

It was also concluded that the description of the indicators in the GBEP 

methodology report is of sufficient detail and appropriate. The complexity and 

detail of the methodology, however, can lead to practical problems when 

implementing the sustainability indicators. The amount and detail of information 

needed for the individual indicators is high and can also impede practical 

implementation.  

The Ghana pilot revealed that the GBEP indicators can be an important instrument 

to improve the sustainability of bioenergy in Ghana. A simplified step-by-step 

implementation of the indicators seems very sensible from a practical point of 

view. 

 

Conclusion: “The GBEP Sustainability Indicators are an important tool for 

bioenergy policy development in Ghana. They provide important value for 

policymaking if applied intelligently and selectively, and in a way that is 

appropriate and feasible for Ghana”.  

3.1 The GBEP Sustainability Indicators are very relevant for Ghana  

Bioenergy holds many opportunities for Ghana including reduced reliance on fossil 

fuel, increased employment and increased agricultural efficiency. Yet, there are 

also downsides or important risks such as competition with food, deforestation and 

degradation of soil quality. Implementing the GBEP Sustainability Indicators 

provides the possibility of monitoring the actual developments in this area and to 

take action if needed. 

 

Figure 15 Research institutes assessment of the relevance of indicators 

1) Lifecycle Green House Gas (GHG) emissions Relevant 

2) Soil quality Relevant 

3) Harvest levels of wood resources Very relevant 

8) Land use and land-use change related to bioenergy feed stock 
production 

Relevant 

10) Price and supply of national food basket Very relevant 

12) Jobs in the bioenergy Sector Very relevant 

14) Bioenergy used to expand access to modern energy services Very relevant 

17) Productivity Relevant 

18) Net energy balance Relevant 

20) Change in consumption of fossil fuels and traditional use of biomass Currently not so 

relevant but increasing 
importance 23) Infrastructure and logistics for distribution of bioenergy 
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3.1.1 There is a general consensus amongst Ghanaian stakeholders of the relevance of 

the GBEP Sustainability Indicators 

From the numerous discussions with the different stakeholders - Ministries and 

Commissions, research organisations and NGOs - it became evident that these 

stakeholders assess the GBEP Sustainability Indicators as very relevant for Ghana. 

The pilot confirms this view for the 11 indicators studied; a summary of the 

assessment by the three research institutes is provided in Figure 12. 

3.1.2 Fast economic development in Ghana enhances the need for policy making based 

on concise and up-to-date data and indicators 

For effective and efficient policy development and implementation, it is crucial to 

have sufficient and appropriate information. For bioenergy policy development this 

information is currently not available in Ghana. Given the fast economic 

developments in Ghana and the increasing interest in alternative forms of energy 

including bioenergy, it is extremely important to develop sound policies and 

regulations for bioenergy and also for bioenergy data collection.  

3.2 GBEP Sustainability Indicators can help to seize the benefits of bioenergy 

and avoid the downsides and risks of this growing market in Ghana 

The Energy Commission has confirmed the importance of the GBEP Sustainability 

Indicators for fact-based and high-quality policy development. 

 

The GBEP Sustainability Indicators can be used in more than one way for 

bioenergy policy development. Looking at the Deming or PDCA circle, often used 

in policy making, the indicators can be typically used in the ‘Plan’ and ‘Check’ 

phases: 

 Identifying current and potential problems and opportunities (PLAN); 

 Assessing the most important (problem or opportunity) bioenergy technologies 

and sectors to take action (PLAN); 

 Facilitating discussions on sustainability levels and ambitions (PLAN); 

 Monitoring of progress and impacts (CHECK). 

 

PDCA cycle by W.E Deming 
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3.2.1 GBEP indicators support fact-based policy development 

The GBEP indicators are developed to support fact-based bioenergy policy 

development. The Ghanaian bioenergy policy is in an early stage of development. 

In order to develop an effective policy, it is crucial to know the actual situation and 

the actual developments in Ghana in terms of potential benefits and potential 

risks. These are especially important for acquiring political support and funding for 

policy development and policy measures.  

 

The Energy Commission confirmed that the GBEP Sustainability Indicators are 

important for fact-based and high-quality policy development. 

 

Implementation of the indicators in Ghana provides the opportunity to assess the 

different bioenergy technologies and sectors and take supportive or restrictive 

measures. Examples of important assessment criteria that can be used are: 

 Lifecycle GHG emissions; 

 Impact on soil quality; 

 Impact on food security; 

 Number of jobs created; 

 Change in income; 

 Net energy balance. 

3.2.2 GBEP indicator values support the political discussions on sustainable development 

levels and ambitions 

The GBEP indicators can also facilitate a substantiated discussion on many 

sustainable development ambitions and levels. Examples are: 

 Annual Allowable Cut (related with deforestation); 

 Hectares of land used for biofuel (competition with food); 

 Maximum Lifecycle GHG emissions (global warming). 

Although it is important to set conditions under which bioenergy is able to 

develop, currently these conditions (or restrictions) have not been set. 

3.2.3 GBEP indicators are an instrument for monitoring the impact of policy measures 

Periodic monitoring of the sustainability indicators will provide the opportunity to 

monitor the impact of policies and measures. The indicators usually consist of 

many different sub-indicators, providing a detailed view on the situation and 

addressing all factors that are of importance for the given subject. As a 

consequence the GBEP indicators can be used to assess the changes in impact due 

to policy measures and other factors. With this information adaptations can be 

made to the measures or to the policy plan itself. 

3.3 The structured approach of GBEP is very valuable for Ghana but full-

fledged implementation is not yet feasible in Ghana nor desirable 

The ‘GBEP methodology’ consists of a structured set of sustainability indicators. 

For each indicator it provides detailed guidance.   

The GBEP methodology facilitated the use of a structured approach for the data 

collection by the three Ghanaian research institutes as well as the selection of 

indicators for the pilot. At the same time, however, it was concluded that a lot of 

the data is currently not available in Ghana in the form required by GBEP. 

Moreover, a number of indicators need to be measured which is currently not done 

and which would take considerable resources. Additionally, for some indicators, 

only a selection of the many sub-indicators are relevant in the Ghanaian context. 
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The complexity of the GBEP methodology and the level of detail of the indicators 

make full-fledged implementation of the GBEP indicators very difficult. Looking at 

what is needed in Ghana at this moment full-fledged implementation is also not 

desirable. For Ghana a more selective and less detailed approach makes much 

more sense. 

3.3.1 The GBEP methodology structured the work that was carried out in the pilot 

The GBEP methodology supported a structured approach in the pilot. First of all 

the set of the 24 indicators, including their interrelations and the clear 

descriptions, provided a great starting point for informing people of the existence 

and usefulness of the GBEP Sustainability Indicators. Secondly, the indicator 

descriptions were very useful to select and prioritise the most relevant indicators 

to include in the pilot project. Thirdly, the ‘GBEP methodology’ was appropriate to 

guide the work and approach of the three research institutes.  

3.3.2 A full-fledged implementation of the GBEP methodology will be practically 

impossible in Ghana due to several challenges 

A number of problems prevent a full-fledged implementation of the GBEP 

methodology in Ghana. These are: 

1. The non-availability of a lot of data needed to calculate / construct the 

indicators (see also Figure 11 and Figure 13); 

If the necessary data was collected, it usually was not in line with the data 

collection methodology as described by GBEP (See also Figure 14); 

2. For a number of indicators the data collection methodology is too complex, 

looking at the stage of development for modern bioenergy in Ghana; 

3. For a number of indicators there are too many sub-indicators, looking at the 

early stage of development for modern bioenergy in Ghana.  

 

Data to be used in the GBEP methodology needs to be based on actual 

measurements or surveys in combination with modelling. Surveys and actual 

measurements are not being used in Ghana in the area of bioenergy, except for 

those aspects that are covered by the GLSS5 and the Agricultural data from MoFA-

SRID. 

 

It is unclear whether the raw GLSS5 data can be used to ‘calculate’ bioenergy 

related data for the GBEP indicators. Based on the comments and remarks from 

GSS representatives during the meeting on 9th November 2012 this is probably 

possible. 

3.3.3 Full-fledged implementation of the GBEP methodology will require high investment 

in resources 

To deal with the complexity and detail of many GBEP indicators will require a huge 

investment in resources. This is not realistic as resources for structured data 

collection in general is already a problem in Ghana. Moreover, investing such high 

resources in a full-fledged implementation of the GBEP methodology cannot be 

justified because of the early stage the bioenergy sector in Ghana currently is in. 
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4 The pilot project provides clear suggestions for a follow-up 

project in Ghana 

The pilot project addressed 11 out of 24 indicators and had a limited scope for 

each indicator addressed. This is in line with the objectives and intentions of the 

pilot project.  

 

During the project workshop meetings of 13th July 2012 and 9th November 2012, 

and the individual meetings with the involved Ministries in July 2012, 

representatives of all government organisations have expressed that the GBEP 

indicators are very important for Ghana and also that there is a clear need to 

continue the work on GBEP indicators. The Energy Commission has expressed 

their interest in taking the lead in the follow-up project. 

 

In our view, the follow-up project for Ghana should use the GBEP methodology, 

however with (i) a limited number of sub-indicators, (ii) a selective scope and (iii) 

sometimes simplified data collection methodologies. This ‘light version’ of the 

GBEP methodology can be extended in the long run. The main other 

recommendations for the follow-up project are that it should: 

 Cover preferably all 24 GBEP indicators and select the most relevant sub-

indicators; 

 Seek support from all key stakeholders; 

 Seek synergies with other Ghanaian data collection, monitoring and reporting 

initiatives; 

 Use the four objectives formulated during the pilot project for follow-up; 

 Foresee sufficient human and financial resources. 

 

Figure 16 Comparison of the GBEP methodology and proposed Ghana follow-up methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The proposed Ghana follow-up methodology has less sub-indicators and therefore 

requires less data. The scope of the sub-indicators has been scaled down to the 

most relevant bioenergy technologies, bioenergy feedstocks, land-types or 

otherwise. Finally for some required data the collection methodologies have been 

simplified. 

GBEP methodology 
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4.1 Cover preferably all 24 GBEP indicators and select the most relevant sub-

indicators 

The GBEP Sustainability Indicators are a holistic set of science-based and 

technically-sound indicators for a national evaluation of the domestic production 

and use of modern bioenergy. Each indicator has linkages with other indicators 

and as such the 24 indicators form a comprehensive set. 

 

It has been recognised by the Policy Stakeholder Group that all 24 GBEP indicators 

are in principle relevant for Ghana. However under the current situation some 

indicators might have a higher priority to be implemented than others. On a sub-

indicator level, some sub-indicators are currently not relevant for Ghana. 

 

Recommendation: 

 Start a consultation / discussion with the key stakeholder government 

organisations involved in bioenergy policy making about the priority of all 24 

indicators and relevance and priority of the sub-indicators.  

The pilot project provides suggestions for the relevance of the 11 indicators 

addressed. In our view MEST or the Energy Commission is in the best position to 

lead the consultation / discussion on all 24 indicators. A profound knowledge and 

understanding of all the sub-indicators (and the related policy areas) is required to 

be able to assess the relevance of sub-indicators. Possibly a local research 

organisation or consultancy could prepare a first assessment and proposal for the 

relevance and priority of all sub-indicators. 

 

EXPECTED RESULT: a list of all sub-indicators that will be implemented in the 

follow-up project in Ghana as well as a priority ranking and a planning indicating 

when to implement them. 

4.2 Seek support from all key stakeholders 

The GBEP indicators cover a wide range of subjects related to different policy and 

research fields. As a consequence it is crucial that all key stakeholders from 

government and research organisations are involved in the follow-up. During the 

pilot project the following government and research organisations have been 

identified as key stakeholders. 

 

Figure 17 Key stakeholders from government and research organisations in Ghana 

Government organisations Research organisations 

Energy Commission 
EPA 

Forestry Commission 

GSS 

MEST 

Ministry of Education 

Ministry of Finance 

Ministry of Land and Natural Resources 

Ministry of local Governments 

Ministry of Transport 

MoFA 

CSIR headquarters 
CSIR-IIR 

CSIR-FORIG 

CSIR-CRI 

CSIR Water Research Institute 

CSIR Soil Research Institute 

KNUST 

UG-ISSER 

Other research institutes 

 

The above-mentioned stakeholders can for example support the follow-up project 

by providing at least one delegate that will actively participate in all discussions 

and workshops, and by providing a small financial contribution to finance costs for 

hiring specific experts and to accommodate all meetings.  

 



 
Conclusions and recommendations GBEP pilot Ghana | February 2013 

 

 
Page 32 of 69 

 

In our view, the follow-up project could best be coordinated by a central player in 

the bioenergy policy such as MEST or the Energy Commission. 

 

Recommendation: 

 Try to involve the above-mentioned stakeholders in the follow up project. 

First contact the government organisations to ask their support for the follow-up 

project. Then contact the research organisations (to be assigned to a research 

project) based on the specific expertise needed. 

 

EXPECTED RESULT: all government stakeholders have given their support 

(assigning a delegate and providing financial support) to the follow-up project. 

4.3 Seek synergies with other Ghanaian data collection, monitoring and 

reporting initiatives 

Several data collection, monitoring and reporting initiatives are already in place or 

have recently been started in Ghana, like:  

 UNFCCC GHG reporting (MEST); 

 NAMA’s and Monitoring, Reporting and Verification requirements (EPA); 

 Ghana Sustainable Energy 4 All initiative; 

 Energy Statistics (Energy Commission); 

 Agricultural data (SRID); 

 Living Standards Survey (GSS). 

 

Synergies are probably possible with these initiatives. To make as much as 

possible use of these existing infrastructures and to increase resource efficiency, 

the above initiatives should be contacted. Details on what data is collected, which 

data collection methodologies are used, how data is stored and how reported can 

be exchanged to be able to assess the optimal level of cooperation.  

 

Recommendation: 

 Seek synergies with existing and new data collection, monitoring and reporting 

initiatives. 

Exchange information on: 

 what data is collected, by whom and with what frequencies? 

 which data collection methodologies are used? 

 how is data stored and by whom? 

 how is information reported, by whom and with what frequencies? 

If relevant, cooperate with the initiatives.  

 

EXPECTED RESULT: a formalised and effective cooperation with existing and new 

data collection, monitoring and reporting initiatives. This will most likely increase 

the (cost)efficiency of the work to be done.  

4.4 Use a simplified GBEP methodology and extend this system when 

appropriate and necessary 

Based on the results and conclusions of the pilot project, the follow-up project for 

Ghana should in our view use the GBEP methodology with a limited number of 

indicators and sub-indicators, with a selective scope and with simplified data 

collection methodologies for a number of indicators. This ‘light version’ of the 

GBEP methodology can be extended in the long run when more and more detailed 

information is becoming available or becoming necessary. Extending the 

methodology can be a result of a Ministry’s request for more elaborated fact-based 
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policy making and/or of a growing demand because of an increasing bioenergy 

market sector. 

 

The following table summarises the recommendations per indicator how to deal 

with the data collection methodology and the scope in a follow-up project. 

 

Figure 18 Summary of recommendations for an approach in a follow-up project in Ghana 

1) Lifecycle Green House Gas 

(GHG) emissions 

GBEP methodology should be strictly followed. Focus should 

first be on traditional biomass and secondly on bioenergy 

types with the highest market volume. 

2) Soil quality 

Alternative (simplified) GBEP data collection methodology 

should be used. Focus on land types / areas with high risk of 

soil decline or companies producing / using large quantities of 

bioenergy feedstock. 

3) Harvest levels of wood 

resources 
GBEP data collection methodology should be used. 

8) Land use and land-use change 

related to bioenergy feed stock 

production 

GBEP data collection methodology should be used. Focus on 

land categories most relevant in Ghana. 

10) Price and supply of national 

food basket 

GBEP data collection methodology should be used but only the 

relevant sub-indicators. Focus on most important food-crops 

that are being used as bioenergy resource. 

12) Jobs in the bioenergy Sector 

GBEP data collection methodology should be used starting with 
sub-indicators 12.11, 12.12 and 12.13. Focus on most 

promising bioenergy sectors first: forest residues, agri 

residues and residues for biogas. 

14) Bioenergy used to expand 

access to modern energy services 

GBEP data collection methodology should be used starting with 

household sub-indicators 14.1-14.21 and 14.33-14.36. Focus 

on most important modern bioenergy types e.g. biogas, 

bioethanol and cook stoves. 

17) Productivity 

GBEP data collection methodology should be used. Focus on 

feedstocks currently being promoted e.g. jatropha and 

sunflower, or that could become important in the near future. 

18) Net energy balance 
GBEP data collection methodology should be used in a periodic 

study (every 3-5 years). Focus on all major pathways. 

20) Change in consumption of 

fossil fuels and traditional use of 

biomass 

GBEP data collection methodology should be used but only for 

the relevant sub-indicators and most relevant bioenergy 

pathways. Data collection should be strongly linked to data 

collection of indicator 18. 

23) Infrastructure and logistics for 

distribution of bioenergy 

GBEP data collection methodology should be used in a periodic 

study (every 2-3 years). First focus on charcoal and secondly 
on liquid biofuels. 

Annex A contains detailed descriptions of follow-up recommendations per indicator. 

 

Figure 19 Ghana follow-up methodology and future Ghana methodology 
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As can be concluded from the table above, for many indicators the 

recommendation is to reduce the number of sub-indicators, to use a more easy 

data collection methodology and/or to use a limited scope. This will most likely 

also be the case for the other 13 indicators which were not studied in the pilot 

project. Paragraph 3.3 already concluded: “full-fledged implementation is not yet 

feasible in Ghana nor desirable”. 

 

The consultation as suggested in Paragraph 4.1 will provide the basis for an 

approach starting with the most relevant sub-indicators. With a growing use of the 

Sustainability Indicators by policymakers the need for more and more detailed 

data may become evident. 

 

Recommendation: 

 Use a simplified GBEP methodology and extend this system when appropriate 

and necessary 

4.5 Use the four objectives formulated during the pilot project for follow-up 

Based on the discussion at the project workshop 9th November 2012 and 

discussions with the Energy Commission the following objectives for a follow-up 

project have been identified. 

1. Determination of the relevant indicators, appropriate data collection strategies 

and applied focus; 

2. Setting-up the required infrastructures (hard and software), including capacity 

building; 

3. Implementing (collecting and reporting) the indicators for at least two years; 

4. Supporting Ghanaian governmental organisations in using the indicators in 

policy formulation and monitoring. 

 

In our view a meaningful follow-up project period is 3 years. Financing can be 

sought from donor countries / organisations like USAID and EUEI-PDF (European 

Union Energy Initiative Partner Dialogue Facility). The latter is managed by GIZ 

and has already been contacted about a possible follow-up project; their first 

reaction was positive. A formal request from a government organisation is needed 

to start a procedure. Part of the financing should come from the Ghanaian 

government organisations involved in the project. 

4.6 Foresee sufficient human and financial resources 

Part of the work done by the three research organisations was addressed to 

assessing the priorities for improved data collection. The following table provides 

an overview of these priorities and includes statements about human and financial 

resources.  

 

Figure 20 Priorities how to improve data collection, identified by the three research institutes 

Priorities Improved data availability and quality 

Most 

important 

 Financial resources: currently financial resources are lacking for structured high quality 

data collection activities; both detailed financial and resource requirements need to be 

adapted, including the sourcing of the financing needed. 

 Data collection methodology / strategy: for some indicators a simplification of the 

GBEP indicators is necessary in combination with structured and systematic data 

collection methodologies. 

 Human and institutional capacities: There is the need to enhance the capacity of the 

personnel of the relevant institutes regarding collection, reporting and verification. 

Important 

 Policy and regulatory changes needed: for most indicators existing policies and 

regulations are sufficient; for some indicators data collection and reporting obligations 
should be developed; often the focus should be on enforcement.  
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5 The pilot project provides recommendations for further 

implementation of the GBEP Sustainability Indicators 

The experiences gained in the pilot project in Ghana and the reactions of 

representatives present at the ECOWAS Regional Bioenergy Forum in Mali (March 

2012), suggest that the GBEP indicators and methodology are of high interest for 

emerging and developing countries.  

 

We have therefore formulated a number of suggestions for the application of the 

GBEP indicators in other emerging and developing countries, based upon the 

experience in the Ghana pilot as well as our experience with renewable energy 

development in emerging and developing countries: 

1. A pilot project approach is very valuable as a first step in a country; 

2. Firm institutional support is needed to be able to successfully pilot and 

implement the GBEP indicators; 

3. For a sensible and realistic implementation of the GBEP methodology, country-

specific modifications will be needed in most countries; 

4. Knowledge exchange can be enhanced by creating a platform for GBEP 

indicator champions; 

5. A structured approach will ease implementing the GBEP indicators in other 

countries; 

6. Technical and financial support for pilot set-up and piloting can enhance the 

use of the GBEP indicators. 

5.1 A pilot project approach is very valuable as a first step in a country 

A pilot approach takes learning by doing as an important principle. This proved to 

be very valuable for the Ghana situation for two reasons: 

1. Given the complexity of the indicators and of the GBEP methodology, it is 

extremely important that the involved people and institutions have sufficient 

time to fully understand the importance of the indicators, how they work in 

practice, how they can be used, and how the involvement of the stakeholders 

should be organised. Taking sufficient time is also important to create the 

support needed from the key-stakeholders; 

2. A pilot is an effective way of limiting ambitions and risks. A pilot only takes 

limited time from all persons involved. During the pilot a better understanding 

and estimation of the efforts needed for the next step, can be obtained. 

 

We therefore feel a pilot approach is a very sensible way of starting with the GBEP 

sustainability indicators in a country. Merely copying the systems developed in the 

pilot projects already finalised or being conducted (Colombia, Germany, Ghana, 

Indonesia, Italy, Jamaica, Japan, The Netherlands and United States of America) 

will not work in our view. 

5.2 Firm institutional support is needed to be able to successfully pilot and 

implement the GBEP indicators 

In the Ghana pilot project we observed that not having a local coordinating 

organisation right from the start delayed the project with several months. We also 

observed that securing support from various local Ministries during the project 

required considerable additional time and efforts. Although we are extremely 

happy with the results obtained, we anticipate that the project could have had 
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even better results if support from local Ministries would have been available at 

the beginning of the project. Especially with respect to the involvement of 

Ministries (policy makers) on the question how to use the indicators in policy 

development. 

 

We suggest to work towards local institutional support when preparing a pilot 

project. In practice this means: 

 A coordinating organisation taking responsibility for the project (preferably the 

government organisation responsible for bioenergy policy); 

 A well-respected and knowledgeable coordinator; 

 Involvement of governmental organisations involved in policy making; 

 Involvement of research organisations with expertise on (the most relevant) 

bioenergy related topics; 

 Involvement of all organisations involved in data collection and reporting e.g. 

statistical services. 

5.3 For a sensible and realistic implementation of the GBEP methodology, 

country-specific modifications will be needed in most countries 

In chapter 4 we concluded that implementing the “full GBEP methodology” is a 

difficult and challenging task; a bridge too far for Ghana at present. We also 

concluded that implementing a ‘light version’ of a GBEP indicator system will 

create high added value in Ghana. This ‘light version’ will better fit with the 

current data collection infrastructure in Ghana and also with the current needs: 

the bioenergy sector is in an early development stage and does not need to have a 

sophisticated data system such as the full GBEP system. The GBEP methodology 

can however provide a solid starting point and also act as a growth model 

following the needs of the government and the sector. 

 

We expect that other (emerging and developing) countries have similar problems 

and needs. Each country has its own characteristics and circumstances. The 

relevance and priority of indicators will therefore be different. Also the level of 

data availability and data quality as well as the level of existing infrastructures for 

data collection will be different. In general we anticipate that implementing the full 

GBEP sustainability indicators in an emerging or developing country will be 

extremely challenging.  

 

We therefore suggest developing or foreseeing a country-specific downsized GBEP 

methodology that allows a country to start working (and learning) with the GBEP 

indicators and that allows them to progressively move into more complexity and 

more detail. This is in our view a sensible approach for those emerging and 

developing countries that have the ambition to implement the GBEP indicators and 

to move towards more fact-based bioenergy policy development. 

5.4 Knowledge exchange can be enhanced by creating a platform for GBEP 

indicator champions 

In every country where the GBEP indicators have been piloted and/or 

implemented, a small group of persons will have acquired valuable information on 

how to comply with the GBEP requirements and will have become GBEP indicator 

experts. Different people will have different expertise e.g. regarding: 

 Pilot set-up and pilot implementation; 

 One or more indicators; 

 Using the indicators for policy development. 
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This knowledge can be very valuable for other countries. By creating a platform 

where these people can be found and consulted by others, exchange of this 

valuable knowledge can be facilitated.  

5.5 A structured approach will ease implementing the GBEP indicators in 

other countries 

Using the experience of the Ghana pilot, we recommend using a structured 

approach for implementing the GBEP indicators in other countries.  

For setting-up the pilot and the piloting itself, we foresee that countries will need 

technical assistance from a person or company with experience in the GBEP 

methodology. The learning-by-doing approach will ensure a steep learning curve 

of the institutions in the country itself. 

 

Figure 21 Proposed structured approach for other countries to implement the GBEP 

Sustainability Indicators 

 

 
 
 
 
 

 
 

set-up 

• Pilot set-up: focus on firm local involvement and support and project plan development 
• Establish: a project team consisting of the coordinating organisation (preferably the 

government organisation responsible for bioenergy policy) and supporting government and 
research organisations with expertise on (the most relevant) bioenergy related topics. 

• Set-up a policy stakeholder group with all key government organisations. 
• Time needed: 6 months 

pilot 

• Pilot: focus on studying the current situation 

• Assess: relevance and priority of (sub)indicators), current data collection  methodology and 
relation with GBEP methodology, indicator scope, data collection practices and infrastructures 
(capacities and funding), expected implementation costs. 

• Time needed: 1 year 

implement 

• Light implementation: focus on learning by doing; collect data, calculate/compose indicators 
and  report the indicators. 

• Develop light version GBEP methodology and data collection strategy. Set-up required data 
infrastructures (hard and software) including capacity building if needed. 

• Support policymakers in using the indicators in policy formulation and monitoring 

• Time needed: 2 year 

evaluate 

• Evaluation: focus on: "Does the current system fulfill its needs?" 

• Extend the system with more sub-indicators, extended scope or otherwise. Or reduce the 
coverage and scope if desired. Focus on defining the system as needed by the policymakers. 

• Time needed: 3 months 

adjust 

• Adjust implementation: implement the adjusted system as defined in the evaluation.  

• Support policymakers in using the indicators in policy formulation and monitoring 

• Time needed: 1 year 
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5.6 Technical and financial support for pilot set-up and piloting can enhance 
the use of the GBEP indicators 

Due to the complexity of the GBEP methodology, countries might be hesitant to 

start with the GBEP indicators. We therefore recommend GBEP to seek financing 

for: 

1. Providing technical assistance setting-up the pilot for countries that are 

interested in implementing the GBEP indicators; 

2. Funding (partly) the pilot and light implementation of the GBEP 

methodology. 

 

In our view, a request for Technical Assistance or financial support should always 

come from an official government body (preferably the one responsible for 

bioenergy) of a country. The Global Environment Facility recently announced that 

all non-Annex I recipient countries will have access to resources to prepare 

biennial update reports to the United Nations Framework Convention on Climate 

Change. GBEP may decide to install a similar system for implementing the GBEP 

indicators. Partners such as UNEP, GEF, USAID, EUEI-PDF or others may be 

interested in developing funding programmes to facilitate implementation of GBEP 

indicators. 
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Annex A Indicator factsheets 
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Indicator 1: Lifecycle GHG emissions 

 

 

 
 

  

Indicator 1: GHG emissions – Summarised description of the indicator and definition of sub-

indicators from the ‘GBEP methodology report’ and scope applied for in the Ghana pilot project.  

Indicator 

description 

Lifecycle greenhouse gas emissions from bioenergy production and use, as per the 

methodology chosen nationally or at community level, and reported using the GBEP 

Common Methodological Framework for GHG Lifecycle Analysis of Bioenergy 'Version One'. 

Sub-indicator(s) 
Indicator 1.1 Total Lifecycle greenhouse gas emissions (Mt CO2 eq) 

Indicator 1.2 Lifecycle greenhouse gas emissions per energy produced (g CO2 eq / MJ) 

Scope for pilot The bioenergy sources used are: wood, jatropha and sunflower and agricultural residues 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

Biomass constitutes a major source of energy (fire wood and charcoal), particularly for the 

rural population and for the low-income urban group. These bioenergy feedstocks play a 
major role in determining the contributions to greenhouse gas emissions. Also they are 
directly linked to major sustainability impacts in general (deforestation, indoor health, etc). 
Despite these negatives, traditional biomass continues to be used at large scale. 

Data availability 

and gaps  

Greenhouse gas emissions from bioenergy use were calculated based on data from “National 

Greenhouse Gas Inventory Report – 1990-2006” (2011) and Ghana’s Second National 
Communication to the UNFCCC (2011).  
The GBEP GHG methodology takes Life Cycle Analysis approach whilst both national 
communications take a sector approach. The national communication of 2011 considers CO2, 
CH4, N2O and PFCs (CF4 and C2F6). GBEP also considers the GHGs SF6 and HFCs. 
Ghana’s Second National Communication to the UNFCCC describes the contribution from 
bioenergy to the overall national GHG emissions. Unfortunately this data has not been used 

by FORIG in their report. LCA data is currently very limited available. The work done by 
Ndong et al (2009) is an exception. Other data could not be identified by FORIG in the 

present pilot. As a consequence for indicator 1.1 a first (good) estimation is available from 
the national communications but for indicator 1.2 almost no data is available. Also no 
detailed data is available on the use of the different type of bioenergies, which is necessary 
to calculate the national contribution of each type of bioenergy. 

Data usefulness 

and indicator 

practicality 

The data available from the national communications is useful as it provides insight in the 

importance (large) of the contribution of bioenergy towards the overall GHG emissions in 

Ghana and it provides a first estimate for indicator 1.1. For indicator 1.2 no data has been 

found. The suggested GBEP LCA approach can be implemented in Ghana but additional 

research and Life Cycle Analysis are needed. Especially taking Land use Change issues into 

consideration will require major investments in time and resources. 

Data quality The data quality for indicator 1.1 is medium but for indicator 1.2 low.  

Available data 

infrastructure 

No infrastructure for LCA GHG inventories are in place. The infrastructure for the national 

communications are well established. 

Other issues - 

Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved.  
Data collection 

(methodology) 

Implement the GBEP methodology and approach. Data from this inventory can be useful for 

the national communications as well as it provides bottom-up data.  

Choice of scope 
As a start, cover the traditional biomass sources. Additional bioenergy types can be added 

based on their expected GHG impact or market volume. 

Involved 

organisations 

Environmental Protection Agency, Ghana Energy Commission, organisations involved in LCA 

GHG inventories. 
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Indicator 2: Soil quality 

 

 

Indicator 2: Soil quality – Summarised description of the indicator and definition of sub-indicators 

from the ‘GBEP methodology report’ and scope applied for in the Ghana pilot project. 

Indicator 

description 

Percentage of land for which soil quality, in particular in terms of soil organic carbon, is 

maintained or improved out of the total land on which bioenergy feedstock is cultivated or 

harvested. The indicator applies to bioenergy production from all bioenergy feedstocks. 

Sub-indicator(s) 

Indicator 2.1 = Indicator 2.2 / Indicator 2.3 (%) 

Indicator 2.2 Maintained or improved (bioenergy) land (ha) 

Indicator 2.3 Total (bioenergy) land (ha) 

Used scope for 

pilot 

Bioenergy feedstocks and related pathways that have been used are: wood resources, 

jatropha, sunflower and agricultural residues 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

This is a very relevant indicator for Ghana. The indicator is primarily related to the 

productive capacity of the land and ecosystems. Agriculture is one of Ghana's most 

important economic sector (one-quarter of GDP), employing more than half the population 

on a formal and informal basis. Soil degradation, caused by bioenergy production (or other 

factors) can have severe impacts. Covering about 23% of the total area, forests also play a 

crucial socio-economic role in Ghana. The forestry sector contributes about 6% to Ghana’s 

GDP, employing 120,000 people directly. 

Both traditional (wood based) and modern bioenergy are relevant for this indicator. 

Data availability 

and gaps  

Internet search as well as interviewing agencies such as the Environmental Protection 

Agency, CSIR-Soil Research Institute, Forestry Commission, Energy Commission, Food and 

Agricultural Organization and the Ministry of Agriculture, were used to collect information. 

These sources focused on, at best, volumes of bioenergy produced and not really on land 

and proportions dedicated to feedstocks. 

No baseline data is available for specific land sites. Almost no actual sampling of soil quality 

of land is being done or has been done. Also no records have been found of land for which 

soil quality is maintained or improved based on standard soil quality values. Data of total 

land on which bioenergy is cultivated is partially available but do not cover all bioenergy 

sources and it is unclear whether figures for jatropha and sunflower are complete. The 

exception is forest for which a relatively complete dataset is available. Consistent historic 

data is not found for most bioenergy feedstocks except for wood (traditional biomass). 

Data usefulness 

and indicator 

practicality 

Currently available data does not fit the requirements of the GBEP indicator. The suggested 

GBEP methodology will take a lot of efforts in: sampling of soil quality, processing of data, 

setting-up a data collection methodology and how supervision and enforcement need to be 

arranged. 

Data quality 

Data quality is low as data is collected irregularly and without a fixed methodology. Some 

potentially important (high risk and/or high impact) bioenergy crops were not included in 

this pilot.  

Available data 

infrastructure 

CSIR-Soil Research Institute in cooperation with CSIR-Forestry Research Institute are 

sufficiently equipped and have the mandate to perform the tasks necessary for this 

indicator. 

Other issues 

Illegal logging for firewood and charcoal is not uncommon in Ghana. The extent to which 

this takes place and its impact (also on soil quality) are debated. This will make it very 

difficult to incorporate this issue in the indicator.  
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Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved. 

Data collection 

(methodology) 

An alternative and much easier data collection methodology is proposed (see for a more 

detailed description the GBEP methodology report, page 40-41): 
1. Determine soil and agricultural practices that help to maintain or enhance soil quality. 
2. Collect data on bioenergy land where these practices are being implemented. 
3. Collect data on total bioenergy land. 

Under certain circumstances, where specific risks are involved, additional measures may be 

needed to assess the maintenance of soil quality more effectively. A simple assessment of 

conditions in each production area, could help identify such risks, and areas where 

additional monitoring is required. 

Choice of scope 

Focus on land types / areas with high risk of soil quality decline. 

Alternatively one could also focus on large companies that want to start producing energy 

crops or food crops (wood, jatropha, sunflower, oil palm, sugarcane, cassava, maize, etc) 

partially or entirely being used for bioenergy or biofuel. New activities should not lead to 

degradation of land and companies have to report on this. 

Expand the scope in a number of years covering all relevant land on which bioenergy 

feedstock is cultivated or harvested. 

Involved 

organisations 

CSIR-Soil Research Institute and CSIR-Forestry Research Institute for:  
- Identification of high risk areas /land types for soil quality decline 
- Determination of ‘good’ (no loss of soil quality) agricultural and soil management 

practices 
- Determination of authorized soil sampling methods and equipment 
- Collection, assessment and interpretation of soil data 

- Calculating the soil carbon indicator 

The Ghana Investment Promotion Centre and Ghana Energy Commission for: 
- Monitoring and enforcement of reporting rules. 
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Indicator 3: Harvest levels of wood resources 

 

Indicator 3: Harvest levels of wood resources – Summarised description of the indicator 

and definition of sub-indicators from the ‘GBEP methodology report’ and scope applied in Ghana pilot project. 

Indicator 

description 

This indicator applies to bioenergy production from wood resources and forestry residues, 

according to nationally defined forest types. 

1) Annual harvest of wood resources by volume and as a percentage of net growth or 

sustained yield (production of a biological resource - as timber or fish - under management 

procedures which ensure replacement of the part harvested by regrowth or reproduction 

before another harvest occurs) and 

2) The percentage of the annual harvest wood resources used for bioenergy 

Sub-indicator(s) 

Indicator 3.1 Annual harvest of wood resources (m3) 

Indicator 3.2 Indicator 3.1/Annual net growth of wood resources (%) 

Indicator 3.3 Indicator 3.1/Annual sustained yield (%) 

Indicator 3.4 Annual harvest of wood resources for bioenergy / Indicator 3.1 (%) 

Used pilot scope  Not applicable. 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

This indicator is very relevant for Ghana for multiple reasons. Wood and wood related 

products are an important economic factor for Ghana. Firewood and charcoal are the major 

sources of energy in Ghana (54% of overall energy consumption), particularly to rural 

population and for the low-income urban group. Currently an unsustainable level (exceeding 

the Annual Allowable Cut of 1,0 million m3, as set in 1996) of wood resources are being 

used (for different purposes), resulting in deforestation.  

Data availability 

and gaps  

Data is taken mainly from Global Forest Resource Assessment, FAO (2010). This data was 

compiled under coordination of the Forestry Commission, Resource Management Support 

Centre in Kumasi. All data is available. 

Data usefulness 

and indicator 

practicality 

The data is very useful (not considering data quality - see below concerns), showing 

unsustainable level of using wood resources. The indicator can be used instantly in Ghana. 

Data quality 

The data quality is low as most of the figures used from the Global Forest Resource 

Assessment are based on figures from 1996 or even 1980. No actual measurements have 

been done recently. It is also unclear if the basic data used originates from actual 

measurements or surveys. Also it is unclear if the definitions for ‘net growth’ and ‘sustained 

yield’ are identical in the GBEP and FAO methodology.  

Available data 

infrastructure 

The infrastructure for data collection and reporting is well developed and involved 

organisations (FORIG, Forestry Commission, FAO, WITC, KNUST, GTMO, GTA, Ministry of 

Land and Forestry and Timber Industry Development Board) have the necessary mandates 

to carry out their tasks. No infrastructure and resources are available for actual surveys and 

measurements. Data quality on wood fuel consumption could be improved by conducting 

surveys to determine/estimate household and commercial wood fuel / charcoal consumption 

and production at the District level and wood fuel being transported outside a District.  

Other issues Existing forestry policies and regulations are sufficient but enforcement is lacking. 

Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved. 

Data collection 

(methodology) 

Follow methodology as proposed in GBEP methodology report. Given the existing 

infrastructure in Ghana this is very well possible but resources should be committed to this, 

especially for conducting actual measurements / surveys. 

Choice of scope Not applicable. 

Involved 

organisations 

Forestry Commission: take the lead and involve all organisations as mentioned under 

‘Available data infrastructure’. 
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Indicator 8: Land use and land-use change 

 

Indicator 8: Land use and land-use change – Summarised description of the indicator and 

definition of sub-indicators from the ‘GBEP methodology report’ and scope applied in Ghana pilot project. 

Indicator 

description 

This indicator applies to bioenergy production from all cropping systems. 

1) Total area of land for bioenergy feedstock production, and as compared to national 

surface, agricultural land and managed forest area. 

2) % of bioenergy from yield increase, residues, wastes or degraded and contaminated land 

3) net annual rates of conversion between land-types caused directly by bioenergy 

feedstock production 

Sub-indicator(s) 

Indicator 8.1 Total area of land for bioenergy feedstock production (ha) 

Indicator 8.2 Indicator 8.1 / Total national surface (%) 

Indicator 8.3 Indicator 8.1 / Total national agricultural surface (%) 

Indicator 8.4 Indicator 8.1 / Total national managed forest surface (%) 

Indicator 8.5 Percentage of bioenergy production from yield increases (%) 

Indicator 8.6 Percentage of bioenergy production from residues (%) 

Indicator 8.7 Percentage of bioenergy production from wastes (%) 

Indicator 8.8 Percentage of bioenergy production from degraded or contaminated land (%) 

Indicator 8.9 Net conversion rates of arable land (ha/year) 

Indicator 8.10 Net conversion rates of permanent crops (ha/year) 

Indicator 8.11 Net conversion rates of permanent meadows and pastures(ha/year) 

Indicator 8.12 Net conversion rates of managed forests (ha/year) 

Indicator 8.13 Net conversion rates of natural forests (ha/year) 

Indicator 8.14 Net conversion rates of grasslands (ha/year) 

Indicator 8.15 Net conversion rates of peatlands (ha/year) 

Indicator 8.16 Net conversion rates of wetlands (ha/year) 

Used scope for 

pilot 

Bioenergy feedstocks and related pathways that have been used are: wood resources, 

jatropha, sunflower and agricultural residues. 

No selection has been made which categories of land (indicators 8.9 – 8.16) are most 

relevant in the Ghana context. 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

This indicator is very relevant for Ghana as it is closely related to important issues like food 

security, land grabbing, deforestation and destruction of natural habitats, sensitive 

ecosystems and biodiversity. 

Data availability 

and gaps  

Data was used from FAO, World Bank and Energy Commission. These sources are probably 

most reliable since they systematically collect organised national data. Additionally 

interviews were held at the forestry commission and its divisions, environmental protection 

agency, ministry of agriculture some oil palm plantations in the Western region and 

scientists at the Forestry Research Institute. 

It appeared that there is a lack of focussed institutional and structured data and studies in 

this area for almost all sub-indicators since bioenergy is a new emerging sector, in as far as 

the traditional government institutions are concerned. Few studies have been conducted by 

professionals with interest in the area. It seems that there is no systematically structured 

generating pathways to feed a database to provide the required information especially with 

regard to rates on conversion of various land uses to feedstock production in Ghana.  

Data usefulness 

and indicator 

practicality 

The presented figures, although very comprehensive and detailed in themselves, provide a 

rough impression on the current situation. More elaborate data using actual measurements 

and observations are needed to make the data useful for the indicators at hand. The 

Indicator methodology is practical in itself but implementation will require a lot of efforts 

and resources, especially in building up the institutional infrastructure and the local 
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capacities with farmers and agricultural organisations. This is especially the case for on the 

ground data collection, storage and recording. 

Data quality 

The quality of the data is low as the data is not based on actual measurements or 

observations (remote sensing, aerial photographs, bottom-up data collection or surveys 

amongst agricultural companies and farmers). Provided figures are based on sources 

focussing on, at best, volumes of bioenergy produced and not on land and proportions 

dedicated to feedstocks. 

Available data 

infrastructure 

Within MoFA well structured data collection and reporting infrastructures do exist but not for 

the data required for this indicator. It should be possible to build on this infrastructure but 

only if sufficient resources are available. 

Other issues - 

Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved. 

Data collection 

(methodology) 

In order to obtain high quality and reliable data, geo-spatial and aerial systems 

complemented by producer and agency coordinated record keeping and processing structure 

are required. The use of digital technology for tracking feedstock plots by producers and 

thereby their changes (GPRS, satellite imaging) assuming that the plots are large and 

relatively contiguous, will complement each other. In addition record keeping by farmers, 

forest managers, feedstock production etc, in terms of proportions allocated to that purpose, 

and its collection will provide firm basis for accessing high quality and reliable data. 

Choice of scope 

Select the categories of land (indicators 8.9 – 8.16) that are most relevant in the Ghana 

context. This could lead to a geographical focus, collecting data in certain regions of Ghana 

first.  

Involved 

organisations 

MoFA: take the lead and coordinate activities (and data flows) from feedstock producers 
(large and small scale), Forestry Commission, Energy Commission. FORIG, FRNR, FAO, 
District Assemblies and land owners and traditional councils.  
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Indicator 10: Price and supply of a national food basket 

 

Indicator 10: Price and supply of a national food basket – Summarised description of 

the indicator and definition of sub-indicators from the ‘GBEP methodology report’ and scope applied in Ghana 

pilot project. 

Indicator 

description 

Effects of bioenergy use and domestic production on the price and supply of a food basket, 

which is a nationally defined collection of representative foodstuffs, including main staple 

crops measured at the national, regional, and/or household level 

Sub-indicator(s) 

Indicator 10.1 Changes in demand for foodstuffs for food, feed and fibre (tonnes) 

Indicator 10.2 Changes in import and export of foodstuffs (tonnes) 

Indicator 10.3 Changes in agricultural production of foodstuffs (tonnes) 

Indicator 10.4 The impact of price volatility and price inflation of foodstuffs on the national, 

regional and/or household level, as nationally determined 

Used scope for 

pilot 

Two staple foods maize and sorghum have been used. 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

This indicator is very relevant for Ghana as it is directly related to food security. Although 

currently no food crops are being used (at least not in substantial volumes) for bioenergy 

production, there is a risk this could be the case when the sector is going (as expected) to 

develop. Less clarity consists if bioenergy feedstock production causes land use changes 

effecting food production. As food prices currently are probably not induced by their demand 

for bioenergy this provides the opportunity to develop a baseline for food prices.  

Data availability 

and gaps  

The available data originates from the 'Annual Sample Survey of Agriculture in Ghana in 

2011' (2012), the 'Ghana National Average wholesale Prices in Local Currency (cedi): 1970-

2011' (2012) and 'Agriculture in Ghana: Facts and Figures' (2009), all from the Statistics, 

Research and Information Directorate (SRID) of the Ministry of Food and Agriculture. The 

necessary (GBEP methodology) underlying data like: calorie contribution by crop, energy 

costs and their impact on agricultural production and distribution costs, price inflation, 

change in demand for foodstuffs, shares of main staple crops used for food, feed, fibre and 

fuel, and data required for the Causal descriptive assessment, have not been found and 

probably are not available at all.  

Potentially some data could be provided by GSS, originating from the GLSS5. The data is not 

readily available and should be collated based on detailed analysis of the basic survey data. 

Within the timeframe of this project, ISSER and GSS were not able to establish a working 

relation able to produce this data.  

Data usefulness 

and indicator 

practicality 

The collected data from SRID is very useful.  

The described methodology for indicator 10 is one of the most complex of GBEP and 

requires a lot of many different data in combination with complex assessments. It will be 

very difficult to implement this indicator in the Ghana context fully in line with the GBEP 

methodology. A critical selection of the usefulness and practicality of the sub-indicators is 

needed. 

Other important staple foods as part of the national food basket are: cassava, yam, rice, 

beans and plantain. 

Data quality 

The geographical coverage of the data for the three sub-indicators (10.2, 10.3 and 10.4) are 

at the national level - all the ten regions have been covered. The values given to these sub-

indicators are almost close to the actual values because they were derived from the 

conduction of scientific surveys. However, the use of inadequate sample size for the surveys 

in some years in the past as a result of insufficient financial resources means there could be 

substantial error margins in these data. 

Available data Both the SRID and GSS data collection and reporting infrastructures are well developed and 
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infrastructure consistently used for many years. Both organisations have the mandate to perform these 

tasks. Data which is currently not available could be incorporated in these infrastructures. 

Other issues - 

Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved. 

Data collection 

(methodology) 

The described methodology for indicator 10 is one of the most complex of GBEP and 

requires a lot of many different data in combination with complex assessments. To use time 

and resources as efficient and effective as possible a critical selection of the usefulness and 

practicality of each of the sub-indicators is needed.  
In order for indicator 10 to work in practice in Ghana, ISSER advises that all the sub-

indicators under this indicator be examined thoroughly taking into consideration the level of 
bioenergy development in the country as well as the food supply situation, to determine 
those that are relevant now and in the near future and those not. Secondly, a suitable data 
collection methodology should be designed taking into account the applicable sub-indicators 
that have been identified. Thirdly, adequate financial resources should be given to research 
institutions to undertake quality research on the indicator. 

The most important sub-indicators at the moment seem to be 10.2 and 10.3 as they help 

determine the availability of food crops for bioenergy production. 

Choice of scope 
Make a selection of the most important (staple) food crops considering their use as a food 

and their (now and in the near future) use as bioenergy resource. 

Involved 

organisations 

SRID and GSS. 
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Indicator 12: Jobs in the bioenergy sector 

 

Indicator 12: Jobs in the bioenergy sector – Summarised description of the indicator and 

definition of sub-indicators from the ‘GBEP methodology report’ and scope applied in Ghana pilot project. 

Indicator 

description 

This indicator applies to bioenergy production and use and to all bioenergy feedstocks, end 

uses and pathways.  
Net job creation as a result of bioenergy production and use: (1) total and (2) disaggregated 

(if possible) as follows: skilled, unskilled, indefinite  and temporary. (3) Disaggregated 
number of jobs per energy produced / power installed. (4) Total number of jobs in the 
bioenergy sector, % adhering to nationally recognized labour standards consistent with the 
principles enumerated in the ILO Declaration on Fundamental Principles and Rights at Work 

this and in relation to comparable other sectors. 

Sub-indicator(s) 

Indicator 12.1 Net number of jobs created in the bioenergy sector 

Indicator 12.2 Indicator 12.1 / energy produced or power installed ( /MJ or MW) 

Indicator 12.3 Net number of skilled jobs created 

Indicator 12.4 Net number of unskilled jobs created 

Indicator 12.5 Net number of indefinite jobs created 

Indicator 12.6 Net number of temporary jobs created 

Indicator 12.7 Indicator 12.3 / per energy produced / power installed ( /MJ or MW) 

Indicator 12.8 Indicator 12.4 / per energy produced / power installed ( /MJ or MW) 

Indicator 12.9 Indicator 12.5 / per energy produced / power installed ( /MJ or MW) 

Indicator 12.10 Indicator 12.6 / per energy produced / power installed ( /MJ or MW) 

Indicator 12.11 Total number of jobs in the bioenergy sector in Ghana 

Indicator 12.12 Total number of jobs adhering to national standards / Indicator 12.11 (%) 

Indicator 12.13 Total number of jobs in other (comparable) sector / Indicator 12.11 (%) 

Used scope for 

pilot 

Two bioenergy pathways have been studied:  

- wood to charcoal 

- jatropha to biodiesel. 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

Indicator 12 is very relevant for Ghana. Without doubt the number of jobs in the bioenergy 
sector are part of the important determinants of the sector's sustainability. The development 
of the sector should not only be viewed as providing clean fuel for the environment, but 

should also demonstrate the economic and social benefits that come with it. Currently while 
the jobs in the bioenergy sector in Ghana are insignificant, it is expected that in the next 10 
to 15 years time when the government eventually rolls out its energy policy of increasing 
renewable energy supply to 10% by 2020, more energy jobs will be created in the bioenergy 
sector. It is expected a lot of jobs in the bioenergy sector will be created in rural areas 
(agricultural activities and collection, handling and transportation of biomass resources) and 

will be unskilled or low skilled jobs. In these two areas more jobs are needed. 

Data availability 

and gaps  

Data could not be found for any of the sub-indicators. Potentially some data could be 

provided by GSS, originating from the GLSS5. The data is not readily available and should 

be collated based on detailed analysis of the basic survey data. Within the timeframe of this 

project it was not possible to produce this data. 

Data usefulness 

and indicator 

practicality 

Examining the newness and the low level of bioenergy development in Ghana, all the 13 

sub-indicators are not feasible at the moment in the context of Ghana. In consequence, 

ISSER will recommend that the following sub-indicators are used in the first instance: 12.11, 

12.12, 12.13. These sub-indicators are sufficient to bring understanding to the sector at the 

moment. Subsequently, when the sector develops, the rest of the other sub-indicators can 

also be studied. 

Data quality As no data could be found this item is not applicable.  

Available data 

infrastructure 

Currently, no institution in Ghana is collecting national statistics on employment per various 

sectors in Ghana. However, the Ghana Statistical Service (GSS) is the state institution in 
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charge of collecting diverse data on national issues in Ghana. On the other hand, research 

institutes such as ISSER conducts national surveys in so many areas. Therefore, the 

bioenergy sector can easily be incorporated in one of the national surveys that will be 

conducted by either the GSS or ISSER. 

Other issues - 

Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved. 

Data collection 

(methodology) 

Start, in the first instance, with the collection of sub-indicators 12.11, 12.12 and 12.13. 

These sub-indicators are sufficient to bring understanding to the sector at the moment. 

Subsequently, when the sector develops, the rest of the other sub-indicators can also be 

studied. 

A one-off assessment of the potential number of jobs created in the bioenergy sector, 

preferably compared to other energy sectors, could reveal this sector is far more interesting 

(from a job creation perspective) than other sectors.  

Choice of scope 
Focus on the most promising bioenergy sectors for example: forest residues, agricultural 

residues, biogas (agriculture and kitchen waste and human excreta, household waste) 

Involved 

organisations 

MEST, Energy Commission, GSS, ISSER, CSIR and KNUST 
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Indicator 14: Bioenergy to expand access to modern energy services 

 

Indicator 14: Bioenergy to expand access to modern energy services – 

Summarised description of the indicator and definition of sub-indicators from the ‘GBEP methodology report’ and 

scope applied in Ghana pilot project. 

Indicator 

description 

The indicator applies to bioenergy use and to all feedstocks, end-uses and pathways. 

(1) Total amount and % of increased access to modern energy services gained through 

modern bioenergy (disaggregated by bioenergy type), measured in terms of (a) energy and 

(b) numbers of households and businesses. 

(2) Total number and percentage of households and businesses using bioenergy, 

disaggregated into modern bioenergy and traditional use of biomass.  

Sub-indicator(s) 

Indicator 14.1 Increased access to liquid biofuels (litres or MJ / year) 

Indicator 14.2 Increased access to gaseous biofuels (m3 or MJ / year) 

Indicator 14.3 Increased access to solid biofuels (tonnes or MJ / year) 

Indicator 14.4 Increased access to heating and cooling (MJ / year) 

Indicator 14.5 Increased access to bio-electricity (MWh or MJ or MW / year) 

Indicator 14.6 –  

Indicator 14.10 

Increased access to modern bioenergy, disaggregated for the above 

bioenergy types / Total increased access to modern bioenergy (%) 

Indicator 14.11           
– 

Indicator 14.15 

Households increased access to modern bioenergy, disaggregated for the 

above bioenergy types (number) 

Indicator 14.16 Total households increased access to modern bioenergy (number) 

Indicator 14.17 
–  

Indicator 14.21 

Households increased access to modern bioenergy, disaggregated for the 

above bioenergy types / Total households increased access to modern 

bioenergy, disaggregated for the above bioenergy types (%) 

Indicator 14.22 
–  

Indicator 14.26 

Businesses increased access to modern bioenergy, disaggregated for the 

above bioenergy types (number) 

Indicator 14.27 Total businesses increased access to modern bioenergy (number) 

Indicator 14.28 

–  

Indicator 14.32 

Businesses increased access to modern bioenergy, disaggregated for the 

above bioenergy types / Total  businesses increased access to modern 

bioenergy, disaggregated for the above bioenergy types (%) 

Indicator 14.33 Households using modern bioenergy (number) 

Indicator 14.34 Households using traditional bioenergy (number) 

Indicator 14.35 Indicator 14.33 / Total households using bioenergy (%) 

Indicator 14.36 Indicator 14.34 / Total households using bioenergy (%) 

Indicator 14.37 Businesses using modern bioenergy (number) 

Indicator 14.38 Businesses using traditional bioenergy (number) 

Indicator 14.39 Indicator 14.33 / Total businesses using bioenergy (%) 

Indicator 14.40 Indicator 14.34 / Total businesses using bioenergy (%) 

Used scope for 

pilot 

Baseline to be used is 2010. 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

Indicator 14 is very relevant for Ghana in the context of sustainable bioenergy development. 

Ghana's quest to expand in the areas of renewable energy supply and consumption for 

sustainable development demand an up-to-date data on all sources of renewable energy 

supply including bioenergy as well as data on consumption. Data on these sub-indicators will 

therefore paint a proper picture about the state of the bioenergy sector. Currently firewood 

and charcoal are the major sources of energy in Ghana (54% of overall energy 

consumption), particularly for rural population and for the low-income urban group. Also a 

large share of the rural population does not have access to electricity. Modern bioenergy 
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services can change this situation resulting in social and economic improvements in rural 

areas.  

Data availability 

and gaps  

Available data originates from the Energy Commission reports 'Energy Statistics of Ghana 

2000-2009' (2009) and 'Energy Statistics of Ghana 2000-2008' (2008). Other sources are: 

'Ghana: Reducing deforestation with improved cook stoves' (2012) and 'Climatecare 

celebrates world's largest ever issuance of gold standard carbon credits for cook stoves' 

(2012) both published by ClimateCare, 'Ghana Living Standards Survey Report of the Fifth 

Round (GLSS5)' (2008) published by Ghana Statistical Service.  

The above sources only could provide 5 out of 40 sub-indicators.  

Data usefulness 

and indicator 

practicality 

Bearing in mind the low level of bioenergy development in Ghana, not all 40 sub-indicators 

are necessary at this moment in the context of Ghana. In consequence, ISSER will 

recommend that in the first instance focus should be on sub-indicators that are dealing with 

access at the national and household levels: sub-indicators 14.1-14.21 and 14.33 to 14.36. 

These sub-indicators are sufficient to bring understanding to the sector at the moment. 

Subsequently, when the sector develops, the rest of the other sub-indicators can also be 

studied. 

Data quality 

Overall data quality is low. The value for sub-indicator 14.3 was pure projection from 

historical figures (2005). The value for sub-indicator 14.8 is through a comparison of the 

projected figure for charcoal with the supply of other major energy sources (gasoline, gas 

oil, LPG, kerosene, firewood, electricity) in the country. Records kept of the sales of 

improved charcoal stoves was used to get the total number for sub-indicator 14.13. Sub-

indicators 14.19 and 14.36 were arrived at through a nationwide household surveys with a 

representative sample of 8,687 households.  

In addition it is questionable if the presented numbers for these indicators, represent the 

right figures (as defined by GBEP). The number for indicator 14.3 represents the total 

charcoal consumption in 2009. But charcoal is not regarded as modern energy service, 

unless used with improved cook stoves. 1.700.000 households in Ghana use charcoal for 

cooking GLSS5) but only 319.000 use improved cook stoves.  

Indicator 14.8 represents the ‘Secondary energy supply (local production)’ which does not 

seem to match the GBEP definition. The same doubts arise for the other 3 indicators. 

Available data 

infrastructure 

It has been extremely difficult to acquire data on this indicator and its sub-indicators. The 

difficulty in getting data is explained by the fact that after extensive literature search online 

and in the libraries, and visits to eleven institutions (public and private) with their focus on 

energy and other general socio-economic issues of the country, data were only found for 5 

sub-indicators out of 40. Historical data are available for sub-indicator 14.3 from 2000 to 

2009; sub-indicator 14.8 from 2000 to 2008; and sub-indicator 14.19 from 1991/1992 to 

2008. The Energy Commission of Ghana has the mandate to collect these energy statistics 

in Ghana, while the Ghana Statistical Service also has the mandate to collect the household 

energy related data. The two institutions also have the capacity to collect these data - 

Energy Commission has a renewable energy division, while Statistical Service has been 

undertaking national surveys since its creation. Meanwhile they do not have all the needed 

resources (financial, technical, etc) to undertake the data collection in future. 

Other issues - 

Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved. 

Data collection 

(methodology) 

It is recommended in first instance focus should be on sub-indicators that are dealing with 
access at the national and household levels: sub-indicators 14.1-14.21 and 14.33-14.36. 
These indicators are sufficient to bring understanding to the sector at this moment. When 
the sector develops the other sub-indicators can also be studied. 

Choice of scope Focus on  most important modern types of bioenergy (bioethanol, biogas and cook stoves). 

Involved 

organisations 

GSS should take the lead as data collector with support from ISSER, CSIR and KNUST and 
Energy Commission should be involved as organisation to use and report on this data .  
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Indicator 17: Productivity 

 

Indicator 17: Productivity – Summarised description of the indicator and definition of sub-indicators 

from the ‘GBEP methodology report’ and scope applied in Ghana pilot project. 

Indicator 

description 

The indicator applies to bioenergy production and to all bioenergy feedstocks and pathways. 
1) Productivity of bioenergy feedstocks by feedstock or by farm/plantation. 

2) Processing efficiencies by technology and feedstock. 
3) Amount of bioenergy end product by mass/volume or energy content / hectare . year. 

4) production cost per unit of bioenergy. 

Indicator 17 is primarily related to use efficiencies in bioenergy production, processing, and 

distribution and local bioenergy production costs.  

Sub-indicator(s) 

Indicator 17.1           

– 

Indicator 17.14 

Average production yields of bioenergy feedstocks in the country by 

feedstock (tonnes / hectare . year) 

Indicator 17.15           

– 

Indicator 17.28 

Processing efficiencies of bioenergy feedstocks into end-products – the 

transformation of feedstocks into liquid fuels and/or heat and/or electricity 

(MJ / tonnes) 

Indicator 17.29           

– 

Indicator 17.42 

Amounts of bioenergy produced and the land area used to produce this 

energy (tonnes or m3 or MJ / hectare . year) 

Indicator 17.43           

– 

Indicator 17.56 

Local and/or domestic bioenergy production costs per energy unit (USD / 

MJ).  

Used scope for 

pilot 

Indicator 17 is primarily related to the theme of resource availability and use efficiencies in 

bioenergy production, processing, and distribution. Productivity is a measure of output from 

a production process, per unit of input and can be used to measure the efficiency with which 

inputs are transformed into end-products. This indicator focuses on the productivity of the 

land used to produce bioenergy, as well as the overall economic efficiency of the production, 

which to an extent will capture the overall efficiency of use of all inputs. The indicator is 

formed by four values: productivity of bioenergy feedstocks, the efficiency of feedstock 

processing, the overall efficiency of production of the end-products (e.g. biofuels) for 

bioenergy purposes, and the associated production costs per unit of bioenergy. The indicator 

can be used to measure productivity and resource use efficiency at the farm, landscape or 

national level taking into account other co-products. This indicator focuses on productivity of 

bioenergy, rather than distribution and end-use, but these can be included where 

appropriate. In this study five pathways have been addressed: 

1. Fuel wood to charcoal. 

2. and 3.   Vegetable oil (jatropha and sunflower) to biodiesel. 

4. and 5.   Waste (human excreta and kitchen waste) to biogas 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

Indicator 17 is relevant for Ghana. Bioenergy feedstocks in Ghana are numerous. But 

charcoal from fuel wood is the dominant bioenergy source for heating and cooking 

nationwide. Biogas and recently biodiesel are being promoted by Government and selected 

civil society but are not yet implemented on a significant scale. Most promoted biogas 

feedstocks in Ghana has been human excreta from public and institutional places of 

convenience, and recently kitchen and slaughter house waste and agro waste. The main fuel 

crops being promoted are jatropha and sunflower while characterisation of agro waste for 

biofuel production is in its infant stages yet. As the sector is still immature it is important to 

learn the physical and cost efficiencies of the different pathways. 

Data availability 

and gaps  

Data availability in general is poor. The sources used include internet publications, published 

and unpublished reports/information from selected Ministries, Departments and Agencies 
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eg Ministry of energy. Energy Commission, Statistical Services etc, with one-off data 

(internet documents and interviews). Additionally some telephone interviews were 

conducted with one biodiesel producer, a number of selected timber & palm oil firms and a 

few bio digester builders in and around Accra. 

No structural data collection is being done on this topic. Some of the figures collected and 

reported by IIR are not in line with what is requested by GBEP  (indicators 17.1, 17.15-

17.21) and/or seem to be out of scope (17.1, 17.4-17.5). With the latter we reflect on the 

definitions of the indicators, not taking into account solid and gaseous fuels and only taking 

into account the production of food or energy crops (for biofuels).  

Data usefulness 

and indicator 

practicality 

Indicator 17 is not complicated and can be implemented in Ghana for the most important 

bioenergy pathways. The data collected is very useful. Some of the data is not used in line 

with the GBEP methodology, especially for ‘processing efficiencies’.   

IIR proposed to use  
For processing efficiencies (indicator 17.2) the units proposed by IIR are (MJ end product / 

MJ feedstock). This is not in line with both the presentation of the information by the source 
used and not how it is explained in the GBEP report. GBEP report, page 186: “The system 
boundaries for the calculations of productivity and production costs need to be clearly 
defined and stated in order to facilitate meaningful monitoring of trends and comparison 
across energy sources. For these indicators, it will need to be made clear whether energy 
losses during transmission, distribution and transportation are included. The processing 

method whose efficiency is measured by the sub-indicators for “processing efficiencies” 
should start with unprocessed feedstock in the same state as the feedstock whose 
productivity is measured by “feedstock productivity”, so that the two figures can be 
combined to give a value for productivity of end products.“ 

Data quality 

The data quality in general is poor as up to date data is mostly not available and data is not 

systematically scientifically measured (for a longer period of time). The national figure for 

human excreta was extrapolated from Accra figures (based on a collection survey). Data on 

the biodiesel production from sunflower is based on a single telephone interview with the 

most well known biodiesel producer in Ghana. Data on charcoal is an extrapolation of data 

from 2005. 

Available data 

infrastructure 

Majority of collected data comes from MoE, EC and GSS supplemented with one-off data 

(internet documents and interviews). Other interesting sources are: The IIR Bio-Sanitation 

Programme, MoFA, UG, CRI and a feedstock resources inventory from Duku et al (2011).  

Institutions such as Energy Commission, Forestry Commission, CSIR institutes and 

Universities have mandates that could be interpreted to include data collection, analysis and 

dissemination of these data. But future availability of these data cannot be guaranteed 

unless resources capabilities and capacities of these institutions are improved and targeted 

at collecting these data. 

Other issues - 

Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved. 
Data collection 

(methodology) 

In Ghana the described GBEP methodology can be implemented, also carefully addressing 

the issue of system boundaries (page 166, GBEP report).  

Choice of scope 
First, focus should be on feedstocks that are currently being promoted (jatropha and 

sunflower) or will be important in the near future. 

Involved 

organisations 

The Energy Commission should take the lead for collecting and managing the data with 

support from Forestry Commission, CSIR institutes (IIR, CRI, FORIG), MoFA, MoE and GSS. 
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Indicator 18: Net energy balance 

 

Indicator 18: Net energy balance – Summarised description of the indicator and definition of 

sub-indicators from the ‘GBEP methodology report’ and scope applied in Ghana pilot project. 

Indicator 

description 

Energy ratio of the bioenergy value chain with comparison with other energy sources, 

including energy ratios of: 

1) feedstock production; 

2) processing feedstock into bioenergy; 

3) bioenergy use and; 

4) lifecycle analysis. 

The indicator applies to bioenergy production, conversion and use, and to all bioenergy 

feedstocks, end-uses, and pathways. 

Sub-indicator(s) 

Indicator 18.1 Energy output / energy input for feedstock production per pathway (%) 

Indicator 18.2 Energy output / energy input for processing feedstock per pathway (%) 

Indicator 18.3 Energy output / energy input for bioenergy use per pathway (%) 

Indicator 18.4 Energy output / energy input for the combined production, processing and 

use of a given bioenergy pathway (%) 

Used scope for 

pilot 

In this study three pathways have been addressed: 

1. Firewood to charcoal. 

2. Sunflower to biodiesel. 

3. Biogas from human excreta. 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

This indicator is relevant for Ghana and primarily related to the theme of Resource 

availability and use efficiencies in bioenergy production, conversion, distribution and end-

use. Production of bioenergy requires energy as an input at different steps of the value 

chain. Primary energy needs of bioenergy production may be met through consuming fossil 

and/or renewable energy. Indicator 18 is closely related to indicator 20, Change in the 

consumption of fossil fuels and traditional use of biomass. With the energy ratios the cost 

effectiveness of different bioenergy technologies can drastically change due to lower net 

energy output. This might lead to different choices in stimulating specific bioenergy 

technologies.  

Data availability 

and gaps  

Only 4 sources were cited with 75% dated from 2012 to 2008; 25% from 2007 to 2003. 

Data was sourced from reports on internet, from libraries of institutions and organisations 

and firms nationwide, through visits, email and telephone interviews with one biodiesel 

producer and selected timber & palm oil firms and face to face interviews with biodigester 

builders in and around Accra. 
The recommended GBEP methodology for data collection stipulates representative sampling 
at national or regional level. Systematic and continual generation and evaluation 
of data for the purpose of calculating energy ratios of biofuel has not been done in Ghana. 
Data on physical constants e.g. heat capacities were obtained from standard references and 

local feedstocks were not evaluated to obtain heat capacities the feedstock, intermediate 

products and end products. Issues of co-product allocation in sunflower farming for 
bioenergy could also not be resolved in this study. 

Data usefulness 

and indicator 

practicality 

Not much data is available as the concept is new and only now being promoted and 

disseminated. Also the indicator has not yet been explicitly used in policy formulation in 

Ghana because it has not been nationally calculated, promoted and disseminated for 

application. If data can be found the GBEP methodology is not difficult to implement. 

Data quality 

Data quality (of available data) is low as data on fuelwood for charcoal is based on 

projections from 2005 and energy input is based on unreliable data from an experimental 

eucalyptus farm. 

Available data No formal data infrastructure currently exists for this indicator. 
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infrastructure 

Other issues - 

Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved. 
Data collection 

(methodology) 

A regular (once every 3-5 years) study identifying the necessary energy inputs seem 

sufficient as this will only significantly change with a drastic change of technology. 

Choice of scope Preferably all major pathways should be calculated to be able to compare them. 

Involved 

organisations 

Energy Commission, EPA, MEST 
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Indicator 20: Change in consumption of fossil fuels and traditional use of 

biomass 

 

Indicator 20: Change in consumption of fossil fuels and traditional use of 
biomass – Summarised description of the indicator and definition of sub-indicators from the ‘GBEP 

methodology report’ and scope applied in Ghana pilot project. 

Indicator 

description 

This indicator applies to bioenergy production, conversion and use, and to all bioenergy 

feedstocks, end-uses, and pathways. 

(1) Substitution of fossil fuels with domestic bioenergy measured by energy content (20.1-

20.6) and in annual savings of convertible currency from reduced purchases of fossil fuels 

(20.7-20.12). 

(2) Substitution of traditional use of biomass with modern domestic bioenergy measured by 

energy content (20.13-20.18). 

Sub-indicator(s) 

Indicator 20.1 Total annual bioenergy production substituting fossil fuels (MJ or MW/year) 

Indicator 20.2 – 

Indicator 20.6 

Annual bioenergy production (substituting fossil fuels) with liquid fuels, 

gaseous fuels, solid fuels, heating and cooling or electricity (MJ or MW) 

Indicator 20.7 – 

Indicator 20.12 

Total annual savings from bioenergy production with liquid fuels, gaseous 

fuels, solid fuels, heating and cooling or electricity, substituting fossil fuels 

(USD / year) 

Indicator 20.13 Total annual bioenergy production substituting traditional use of biomass 

(MJ or MW/year) 

Indicator 20.14 

– 

Indicator 20.18 

Annual bioenergy production (substituting traditional use of biomass) with 

liquid fuels, gaseous fuels, solid fuels, heating and cooling or electricity 

(MJ or MW/year) 

Used scope for 

pilot 

In this study three pathways have been addressed: 

1. Cogeneration with biomass. 

2. Sunflower biodiesel. 

3. Biogas from human excreta and kitchen waste. 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

Using modern biomass as substitute for fossil fuels and/or traditional biomass can have 

many social, environmental and economic benefits (or take away negative aspects). As such 

this indicator is relevant for Ghana. However currently in Ghana lpg for cooking is being 

stimulated, replacing traditional biomass (firewood and charcoal). Although a fossil fuel lpg 

has advantages over traditional biomass looking at safety, indoor air pollution, time used by 

women and children for collection of firewood, deforestation etc. It is unclear what will be 

the result of an assessment of the advantages and disadvantages of both lpg and clean cook 

stoves.  

Additionally, indicator 20 is strongly related to many other indicators like 1 ‘GHG emissions’, 

3 ‘harvest levels of wood resources’, 14 ‘expanding access to modern bioenergy’, 15 ‘change 

in mortality’, 16 ‘incidences’, 18 ‘net energy balance’ and 22 ‘energy diversity’. As such it is 

unclear if the relevance of this indicator for Ghana is high enough to justify further actions 

towards implementing this indicator at this point in time. Maybe focus should be on specific 

pathways that are in line with national policies / programmes (improved 

cookstoves.biodiesel, biogas). 

Data availability 

and gaps  

Data availability for this indicator is poor. The final figures presented are based on 

calculations and estimations using secondary data. The data for this indicator made use of 

various information resources on the national level (KNUST, EC), complemented with 

interviews and internet search. Almost all sources are one-off reports. No structural data 

collection is being done. 
Many types of modern bioenergy are found in the literature including biogas, biodiesel, 
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biopetrol, and alternative energy from solar and wind sources. In Ghana and for this study, 
it was assumed that fossil fuel replacement will involve modern gaseous fuel, modern liquid 

fuel, modern solid fuel and cogeneration using biomass. Similarly, traditional biomass was 
assumed to be replaced by these same types of modern bioenergy. Some figures have been 
found to calculate 3 out of the possible 5 sub-indicators (20.2 - 20.6). The same is true for 
the annual savings (sub-indicators 20.7 - 20.9). No data could be found for the replacement 
of traditional biomass use by modern biomass. In IIR’s view replacement of traditional 
biofuel with modern biofuel in Ghana is insignificant. But no official or research documents 

were found to confirm this.  
However there more than 300.000 improved cookstoves being sold and used in Ghana. Also 
there are a few examples of biogas digesters where gas is being used for cooking. Also 
cogeneration in palm oil, timber and other industries exists in Ghana. All will contribute to 

either replacement of fossil fuels or traditional biomass. The scale (and impact) of these 
examples is unconfirmed but probably limited. 

Data usefulness 

and indicator 

practicality 

Current available data is not very useful. The indicator itself is not difficult to use but data 

availability (and quality) will prevent easy implementation. 

Data quality 

Data quality for this indicator is poor. Data is from one-off reports and/or information from 

internet in combination with telephone interviews. Both the accuracy and precision of the 

collected figures are doubtful and need to be confirmed with surveys covering entire Ghana. 

Available data 

infrastructure 

Institutions such as EC, Forestry Commission, CSIR and Universities have mandates that 

could be interpreted to include data collection , analysis and dissemination of these data. No 

formal data infrastructure consist for the data needed for this indicator. 

Other issues - 

Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved. 

Data collection 

(methodology) 

Before starting the development and implementation of the data collection methodology a 

thorough analysis and discussion amongst the key stakeholders (e.g. EC, MoE and others) 

should be held to discuss the relevance of this indicator and the most relevant bioenergy 

pathways or feedstocks to be taken into account. The data collection itself should be linked 

to the methodologies used for other indicators, especially 18 ‘net energy balance’, as there 

are strong interlinkages. 

Choice of scope See above. 

Involved 

organisations 

The Energy Commission should take the lead as it likely is the organisation that is going to 
use this indicator most often.  
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Indicator 23: Infrastructure and logistics 

 

Indicator 23: Infrastructure and logistics – Summarised description of the indicator and 

definition of sub-indicators from the ‘GBEP methodology report’ and scope applied in Ghana pilot project. 

Indicator 

description 

The indicator applies to bioenergy production, conversion and use, and to all bioenergy 

feedstocks, end-uses, and pathways. 
(1) The number and (2) capacity of routes for critical distribution systems, along with (3) an 
assessment of the proportion of the bioenergy associated with each. 

Sub-indicator(s) 

Indicator 23.1 Number of critical distribution systems per feedstock or pathway (number) 

Indicator 23.2 (annual) Capacity of critical distribution systems per feedstock or pathway 

(MJ, m3 or tonnes / year or MW for heat and power) 

Indicator 23.3 Amount of biomass or bioenergy distributed by critical distribution systems 

per feedstock or pathway / Indicator 23.2 (%) 

Used scope for 

pilot 

In this study three biofuels have been addressed: 

1. Charcoal. 

2. Biodiesel. 

3. Biogas. 

Results Ghana GBEP pilot – Summary of main results of the Ghana pilot project for this indicator. 

Indicator 

relevance for 

Ghana 

This indicator is primarily related to the theme of “Energy security/Infrastructure and 

logistics for distribution and use”. As energy security is a major concern in Ghana, with 

many blackouts, this indicator is of importance.  

Transportation is of importance for charcoal but this is more related to efficiency, safety and   

clean transport. With many ‘production’ locations and (road) transportation routes For 

biogas, infrastructure and logistics are of no importance as biogas usually is produced in a 

stand-alone system in the proximity of the place where it is also used. Biodiesel might have 

critical distribution systems, however currently very little biodiesel is actually produced. 

These small amount are transported by road. With a growing biodiesel market and 

production capacity, infrastructure and logistics can create risks that need to be looked at. 
In general Ghana's bioenergy policy stipulates progressive increase in the biofuel component 
in Ghana's energy mix over the coming decade. Indicator 23 will therefore progressively 

become more relevant. 

Data availability 

and gaps  

This indicator requires measurement of the number of critical supply routes or distribution 

systems for bioenergy. Critical routes are those which are subject to significant risk of 

disruption and which could not easily or quickly be replaced, such as pipelines, port facilities 

etc., taking into account the relative volume capacity of each mode. 
Although national data was sought, in many cases the data obtained was district or locality 
specific. In the absence of any other data, these district or localised data was assumed 

to represent the national data. Also data on charcoal, jatropha and fuel wood have not been 

updated for a long time. Only sunflower data is available for 2012. 

Data was sourced from reports on internet, from libraries of Institutions and organisations 

and firms nationwide accessible through visits, email and telephone calls.  

Data usefulness 

and indicator 

practicality 

The recommended methodology for data collection stipulates representative sampling at 

national or regional level. Systematic and continual generation and evaluation of data for 

the purpose of calculating security of biofuel delivery routes has not been done in Ghana. 
Some data had to be obtained on the allocation of carriage capacity in the ports and on rail 
for real charcoal carriage capacity of the critical routes to be determined. Charcoal exports 

have to be confirmed and actual carriage by rail needs to be obtained using prescribed 
methodology to validate percentage carriage estimated by the team of IIR. 
The proposed GBEP indicator methodology is practical and easy to apply but as very few 
confirmed figures were available the IIR team had to make many estimations. 
The Ministry of Roads and Transport regularly provides data on road mileage, rail mileage 
and lake mileage as well as total load carriage including traffic at the harbours and landing 
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stages. But a determination of the biofuel carriage component is what is required. 

Data quality 
The information available (not available) could not be used to determine the accuracy and 

precision of the data. 

Available data 

infrastructure 

No formal data infrastructure exists. It is possible to get quality data on mileage of roads 

and railways and haulage capacity estimates from the Ministry of Transport. Total capacity 

of seaports and landing stages are also available although river mileage and carriage can 

also be estimated, the data quality may not be as good as with roads, rail, seaports and lake 

transport. However no data on the amount of bioenergy transported via these routes is 

available. 

Other issues - 

Suggestions for follow-up in Ghana – Suggestions for a simplified use of GBEP in a follow-up 

project in Ghana, including suggestions for organisations to be involved. 

Data collection 

(methodology) 

The GBEP methodology should be followed:  

1) Identify critical distribution systems for bioenergy feedstocks, fuels and electricity 

production and distribution systems.  

2) Determine the capacity values for each of the distribution systems identified in Step 1.  

3) If the amount of energy per system can be determined, then the overall capacity of each 

system can be expressed as a percentage of total national bioenergy consumption – these 

percentages could also be summed to produce an aggregate value.  

With the following step preceding this GBEP methodology: 

0) Identify most important biomass feedstocks and / or pathways and then apply the three 

GBEP steps. 

A regular (once every 2-3 years) study identifying the critical routes and assessing the sub-

indicators seem sufficient. 

Choice of scope 
Currently the most important pathway is charcoal with liquid biofuels progressively  

becoming more relevant in coming years. 

Involved 

organisations 

Energy Commission and Ministry of Transport 
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Annex C Project participants and stakeholders 

The following tables provide an overview of all project activities focussed on 

dissemination and capacity building and the persons and organisations that have 

been involved during the pilot project. There are 7 tables in total: 

Table 1: Steering Group meetings, project meetings and project workshops 

Table 2: Project Steering Group 

Table 3: Policy Stakeholder Group 

Table 4: Workshop 13th July 2012 

Table 5: Workshop 9th November 2012 

Table 6: Involved researchers 

Table 7: Interviews and individual meetings 

Table 8: Presentations at conferences, research institutes and Ministries 

 

Table 1: Steering Group meetings, project meetings and project workshops 

 

Table 2: Project Steering Group 

 

Table 3: Policy Stakeholder Group 

 

 

February 2012, first Policy Stakeholder Group meeting at CSIR headquarters 

21st February 2012, second Policy Stakeholder Group meeting at CSIR headquarters 

27th April 2012, Meeting with three selected research institutes at CSIR headquarters 

13th July 2012, Project Workshop at EC office, see Table 4 for further details 

9th November 2012, Project Workshop at EC office, see Table 5 for further details 

Mr Hamza Tanko; director Ghana Renewable Energy Agency, ABREC secretariat; Office of The 

President 

Mr Bah Saho; Renewable Energy Expert; ECOWAS-ECREEE 

Mr Ralph Brieskorn; International Policy Manager Biofuels; Dutch Ministry for Infrastructure and 

Environment, Directorate Sustainability 

Mrs Bregje van Keulen; Advisor Biobased Economy; NL Agency, part of the Dutch Ministry of 
Economic Affairs, Agriculture and Innovation 

Dr A.B. Salifu; Director-General Council for Scientific and Industrial Research Ghana 

Mr Kwabena Ampadu Otu-Danquah; Chief / Head of Renewable Energy Division; Ghana Energy 

Commission 

Mr Emiel Hanekamp; senior consultant sustainable biomass; Partners for Innovation 

Dr. A.B. Salifu, Director-General, CSIR  

Dr. Hakeem Wemah, Northern Development Forum 

Dr. Agyekum Hene, Africa Biofuel Renewable Energy Company 

Mr. Salifu Abdul-Razak Ziblim,  Ministry of Food and Agriculture  (MoFA) - DCS 

Mrs. Eleanor Swatson, Ministry of Food and Agriculture (MoFA) – DCS 

Dr. Komla B. Kotatsi, Ministry of Environment, Science and Technology (MEST) 

Mrs. Florence Agyei, Environmental Protection Agency (EPA) 

Mr. Kwabena A. Otu-Danquah,  Ghana Energy Commission  

Mr. Julius Nkansah-Nyarko, Ghana Energy Commission 

Dr. Beatrice Mensah, CSIR-Institute of Industrial Research 

Representative, Ministry of Lands and Natural Resources 

Representative, Forestry Commission 

Mr Edward Decker, pa Director-General, CSIR 
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Table 4: Workshop 13th July 2012 

 

Table 5: Workshop 9th November 2012 

 

Table 6: Involved researchers 

 

Table 7: Interviews and individual meetings 

Mr Moses Duku; CSIR, local bioenergy consultant 

Dr. Nana Sarfo Agyemang Derkyi, CSIR – FORIG 

Kofi Ampomah-Benofo, CSIR – IIR 

Mawuena Aggey, CSIR – IIR 

Francis Kemauseur, TEC, KNUST 

Simon Bawakyillenuo (PhD), ISSER 

Mawunyo Dzobo, Energy Commission 

Emiel Hanekamp, Partners for Innovation 

Julius Nyarko, Energy Commission 

Joseph Essandoh (PhD), Energy Commission 

K.A. Otu-Danquah, Energy Commission 

Hakeem Wemah, Agrovets Ltd. 

Dennis Turkson, Ministry of Energy 

Frederick K. Appiah, Energy Commission 

Edward H. Decker, CSIR 

Akusika C. Klutse, Energy Commission 

Kofi Karikari, Energy Commission 

Mr Moses Duku; CSIR, local bioenergy consultant 

Dr. Nana Sarfo Agyemang Derkyi, CSIR-FORIG 

Kofi Ampomah-Benofo, CSIR-IIR 

Mawuena Aggey, CSIR – IIR 

Mrs. Eleanor Swatson,  Ministry of Food and Agriculture Directorate Crops Services (MoFA-DCS) 

Mr Felix Kofi Debrah, Ghana Statistical Services 

Mr Baah Wdieh, Ghana Statistical Services 

Winfred Nelson, NDPC 

Mr Isaac K Mintah, director Special Duties, Ghana Energy Commission 

Frederick K. Appiah, Energy Commission 

Mr Kwabena A.Otu-Danquah; Head of Renewable Energy Division; Ghana Energy Commission 

Simon Bawakyillenuo (PhD), ISSER 

Eric Nutakor, CSIR-FORIG 

Dr. Beatrice Mensah, CSIR-Institute of Industrial Research 

Mrs. Gifty Tettey, Ministry of Energy 

Dr. Beatrice Mensah, CSIR-Institute of Industrial Research (CSIR-IIR) 

Mr Mawuena Aggey, CSIR-IIR 

Mr Simon Bawakyillenuo, Research Fellow, UG-ISSER 

Mr Ernest Foli, CSIR-Forestry Research Institute (CSIR-FORIG) 

Mr Nana Sarfo Agyemang Derkyi, CSIR-FORIG 

Dr. Stephen Adu-Bredu, CSIR-FORIG 

Mr. Eric Nutakor, CSIR-FORIG 



 
Conclusions and recommendations GBEP pilot Ghana | February 2013 

 

 
Page 65 of 69 

 

 

Table 8: Presentations at conferences, research institutes and Ministries 

Dr Philomena Nyarko, Acting Government Statistician, Ghana Statistical Services [18th July 2012] 

Mr Felix Kofi Debrah, Ghana Statistical Services [18th July 2012] 

Mrs. Salimata Abdul Salam, Chief Director, Ministry of Environment, Science and Technology (MEST) 

[18th July 2012] 

Dr Komla B. Kortatsi, Dir of Science, Tech & Innovation, MEST [18th July 2012] 

Mr. Sampson Madana, policy planning and monitoring, MEST [18th July 2012] 

Mrs Florence Agyei-Martey, Environmental Protection Agency (EPA) [18th July 2012] 

Mr. Ebenezer Appah-Sampong, EPA [18th July 2012] 

Mr KyeKyeku Yaw Oppong Boadi,Energy Resources & Climate Change Unit (EPA-ERCC) [18th July 

2012] 

Mrs Eleanor Swatson, Deputy Director / Head of Unit – Tree and Industrial Crops, Ministry of Food 
and Agriculture – Department of Crops Services (MoFA-DCS) [19th July 2012] 

Mr Eric Martei-Moti, Ministry of Trade and Industry (MoTI) [19th July 2012] 

Mr Eugene Adarkwa Addae, standards division MoTI [19th July 2012] 

Mr Arabi Tando, SME & Technology division MoTI [19th July 2012] 

Mr Samuel Seth Passah, Senior Development Planning Officer,   Ministry of Local Governments 

(MoLG) [19th July 2012] 

Mr Swanika, Valley View  University [20th July 2012] 

Jan Kamstra, IUCN Netherlands [October 2011] 

Herman Verhagen, Good Company [October 2011] 

Ernest Kofi Obeng, director E+Co Ghana [23rd November 2011] 

Hans Perk, Managing Director Solidaridad West Africa [July 2012] 

Ruud van der Helm, Deputy Head of Development Cooperation, Dutch embassy in Accra [20th 

February 2012] 

Ton van der Zon, Dutch embassy in  Accra [phone call 6 November 2012] 

Theo Anderson, director Friends of the Earth Ghana [22nd November 2011] 

John Mason, founder and CEO, Nature Conservation Research Centre [22nd February 2012] 

Dr. A.K Ofosu-Ahenkorah, Executive Secretary Energy Commission [22nd February 2012] 

Dr. Nii-Darko K. Asante, Director, Office of Technical Regulation, Energy Commission [22nd February 

2012] 

Dr. Moses Mensah (and 5 other persons from KNUST), lecturer Chemical Engineering Department 

KNUST [23rd February 2012] 

Mr. Richard Kuutah Ninnoni, RMSC Forestry Commission [24th February 2012] 

Mr Alexander Boamah Asare (and 3 other persons from Forestry Commission), RMSC Forestry 

Commission [24th February 2012] 

Mr I.D.K. Atokple, CSIR – Savanna Agricultural Research Institute [October 2012] 

Dr. Jospeh Nketiah Berchie, CSIR - Crops Research Institute (and 5 other persons from CSIR-CRI 

[24th February 2012] 

Mr. Ernest G. Foli, Ecosystem Services & Climate Change division, FORIG [24th February 2012] 

Dr. Luke C.N. Anglaaere, Research Scientists, FORIG [24th February 2012] 

Mr John Iden, director Biogas Technologies Limited [26th April 2012] 

Mr Paul van Aalst – SOVEC investment company active in Ghana [26th April 2012] 

Biomass West Africa conference, 24-25 November 2011, Accra.  

 Presentations on both days. Number of participants: ± 200 

Presentation of Ghana GBEP pilot at ECOWAS Regional Bioenergy Forum, Mali. 20th March 2012.  

Number of participants: ± 200 

EPA, 18th July 2012. Number of participants: 4 

MoTI, 19th July 2012. Number of participants: 4 

MoLG, 19th July 2012. Number of participants: 2 

KNUST, 23rd February 2012. Number of participants: 8 

RMSC Forestry Commission, 24th February 2012. Number of participants: 6 

CRI, 24th February 2012. Number of participants: 4 

http://www.linkedin.com/search?search=&currentCompany=C&company=Biogas+Technologies+Weat+Africa+Ltd&sortCriteria=R&keepFacets=true
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