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Why a Geographic Information System-

Based Energy Access tool?



- managing, storing, and editing spatial data

- conducting spatial inquiries and analyses

- displaying spatial data (making maps)

Needed an energy 

planning tool (computer 

program) that was 

capable of:



 GIS uses the analytical power of the 
computer to complete complex tasks

 Digital storage power to manage large data 
sets

 Integration of many different types of data 
from many different sources e.g.

o Towns/Communities

o Demographic (e.g. Pop., landmarks etc)

o Socio-economic (e.g. Schools, health post, 
irrigation sites, enterprises etc)

o Substations, MV lines, LPG stations, Solar, 
Wind sites, Hydro-dams, Biogas plants etc 

 Easily updated and edited



Location: Where is it? 

e.g. Under SHEP it was a requirement for beneficiary 
communities to be within 20km radius of an existing 
33kV or 11kV electricity grid network

Condition: What is at...?

e.g. Communities  on the Volta Lake

Trends: What has changed since...?

Patterns: What spatial patterns exist?

Modeling: What if…?

In brief a system that  answers the following



 contribute towards effective implementation of 
policies and plans for achieving energy access 
targets by 2015

 Specifically to
o review existing energy policies, strategies and plans for 

increasing energy access (national, ECOWAS & MDG targets)

o Use GIS to collate and analyze national level data and provide 
timely information on population distribution, services, 
economic activities, and status of energy access programs

o Identify the gaps in energy policies and plans for achieving 
expected energy access targets by 2020 

o Develop methods and tools to facilitate business models, 
investment plans and capacity development to complement 
current planned activities to achieve the energy access 
targets by 2015

Project Objectives …1



 contribute towards effective implementation of 
policies and plans for achieving energy access 
targets by 2015

 Specifically to
o facilitate project identification, planning implementation and 

impact assessment for the Energy Commission, the Ministry 
of Energy and the ECOWAS Commission for timely 
development, implementation and monitoring of energy 
access strategies

Project Objectives …2



 Energy Commission

Ministry of Energy

 District Assembly

 ECOWAS Commission

 Any more???

Audience



Experts used included:

 Energy Experts (3)

 GIS Experts (3)

 GIS programmer (1)

 Field staff  (3)

 Drivers (2)

 Data entry staff (2)

 Administrative staff (2)

 Project Director (1)

 Project Coordinator (1)

 Accountant (1)

Human Resources & Expertise



 Working Space

 Computers

 GIS Software (ArcGIS, MapWindow)

 Hand-held GPS Devices

 Printers and Scanners

 Digitising Board

 Vehicles

Technical Infrastructure



Project Approach

Desk Study
Consultative 

meetings

policies, strategies & 
plans for increasing  

energy access 
Paper/ Article

gaps in energy policies 
and plans for achieving 
expected energy access 

targets by 2020 

Data 
Collection

Data 
Processing / 
Programming

GIS e-maps 
and Shapefiles

NetworkPlanner GEAR Toolkit

Report / Manual
Workshops/ 

Steering 
Commitee Mtgs

Reviewed 
GEAR Toolkit

Reviewed 
training manual

Report to 
sponsors
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 Review of energy access programmes 1990s –
2009 ; trends, plans and policies for increasing 
access to energy 

 Primary focus on electricity, cooking fuels and 
renewable energy

 Consultative meetings with relevant agencies:
o Energy Commission

o Ministry of Energy

o Statistical Services Dept.

o Utility Companies

o Consultants in the energy sector

Project Approach – Desk Study & Meetings



Consultative meeting to discuss data collection template

Project Approach – Data Acquisition

SN Data Type Description Source Format Contact Person (s) Contact No.

1 ECG substations
Locations of substations & 

grid Energy Commission Soft copy Shapefile Mr. Out Danquah 021-813761 / 0277850756

ECG, Accra Soft copy

Autocad 

(.dwg)

Ing. Gabriel Gbadogo (Ag. 

Dir/Op) / Ing. Daniel Teye, 

Accra 021-676727 / 0244456807

2 Mini Hydro Dams
Locatios & number of mini-

hydro dams Energy Commission Soft copy Shapefile Mr. Otoo Danquah 021-813761 / 0277850756

3
Access to Irrigation 

Facilities
Towns/communities with 

access to irrigation facilities GIDA Soft copy  Excel Mr. J. K. Antwi 024-4859962 

4 Water Supply
Towns/communities with  & 

without access to potable GWCL Soft copy

Excel & 

Word Mr. Ebenezer K. Garbrah 0208173649 / 0282345808

CWSA Soft copy pdf

Madam Esi-Nu Abbey / 

Mr. Salley Samah 021-518401

5 Education

Basic schools with & without 

access to Electricity

Ministry of 

Education Soft copy Excel Mr. Thomas Coleman 0241751277 / 0277593767

6 ICT e-Care KITE Soft copy Excel

Mr. Prince Owusu 

Agyeman 021-256801

7 Biogas

Households/Communities/In

dustries with access to biogas

Biogas 

Technologies West Hard copy Mr. John Afari Idan 022-410638

8

Enterprises with 

access to modern 

forms of energy

Rural, micro and small scale 

enterprises with & without 

access to electricity NBSSI Soft copy Excel Mr. Anthony Selomey 021-665693 / 0208197102

9
Census Data 

(Population)

Total, Male and Female 

Population of various 

communities/Towns in 

Statistical Services 

Department
Soft copy Excel Mr. Gyebi                           020-8134264

10 Health Health Infrastructure Data
Ghana Health 

Service
Soft copy Excel Mr. Yahya  020-2012469
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Project Approach – Fieldwork

 GPS coordinates of 

o LPG stations

o Communities/Towns

o Wind sites

o Substations

o MV-lines

o etc
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Project Approach – Data Processing

 Cleaning the data

 Changing data formats 

 Geocoding / Georeferencing

 Linking / joining data

 Editing

 Creating shapefiles

 Spatial  Analyses

 Publishing e-maps
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Project Approach – Modelling – Network 
Planner

 Input data

 Output
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Introduction

 ‘Network Planner’ is an online tool 
for planning electrification projects 
at national, regional, and local 
scales. 

 The model combines data on 
several parameters to compute 
detailed projection costs of three 
electrification options and propose 
the optimal cost-effective option for 
electrifying a community within a 
specified time horizon.



Introduction

 Model generates results at 

any geographical scale 

(National, regional or local 

level) based on the 

availability of data used in 

the modelling.

 Places more emphasis on 

electrification expansion 

rather than intensification. 

 Ability to perform sensitivity 

analysis.



Methodology

 Population and households count 

projection

 Modelling projected electricity 

demands

 Modelling projected cost of each 

technology

 Selecting the cost-optimized 

electrification option



Data Requirements

1) Initial + Recurring Costs 
• Grid (MV & LV): wire, poles, transformers, maintenance

• Mini-grid: generators, fuel, maintenance

• Off-grid/solar: PV panels, batteries & battery replacement 

2) Demographic & Financial parameters 
• Population Growth, Demand Growth 

• Interest Rate, Elasticity of Demand 

3) Consumption parameters 
• Demand for households 

• Demand for many sectors (productive, health, education) 

4) Spatial Data & Parameters: 
• Data: points and populations 

• Mean Inter-household Distance (MID) 



Start Page



Scenarios page



Results Page



Comparing Scenarios



Output in Excel



Challenges

 Data acquisition 

Data on national, regional and community economic 
trends

Electricity demand for various sectors 

Cost of various inputs that has to do with grid extension, 
mini-grid and off-grid systems

Etc.

 Data interpretation – data could come in crude 
forms and should be appropriately interpreted, 
otherwise results would not be accurate



Project Approach – GEAR Toolkit 
 Visual Studio Interface

 Map Interface – ArcExplorer, MapWindow etc

 Input data (shapefiles)

o Regional & District boundaries

o Towns/Communities (with/without access 
to Electricity)

o Important landmarks

o LPG Stations

o etc

 Input data from Network Planner

 Output
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Development of 
GEAR Toolkit

• The main aim was to develop a user interface 
which will serve as a tool to manage the energy 
access data, including results from modeling 
exercise. 

• Facilitate easy 
planning and 
capacity 
building.



GEAR Toolkit

 Capturing of the geometric and attribute data of 

electrified and unelectrified communities, etc.

 Updating and modification of information

 Faster and easier retrieval of information for 

planning, managing

 Performing spatial analysis on energy information.









Key Deliverables

 Review of energy situation in a country

 GIS maps of energy infrastructure and services

 Toolkit for analysis and data display

 Assessment of Gaps

 Filling the gaps & its’ Cost implications

 Training on the use of project output (Sensitisation)

 Project Outcome

 Project Impacts

..\Data types and sources required.xls


Project Communication Strategies

 Meetings

 Online mailing services

 Teleconference

 Text messages (mobile phones)

..\Data types and sources required.xls


Challenges

 Data Acquisition

o Bureaucratic system

o Need for high motivation to acquire data

o Formats of data

o Organisation of data

- Working with large sets of data

 Accounting systems
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Conclusion

 It is doable

 Requires special expertise

 Funding is key

 Useful tool for energy planning and monitoring
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Burning Questions

o What can we do from you here in our 
countries? 

o How can ECREE and/or TEC support?

o What resources are available in respective 
countries for project implementation 
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