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1. EXECUTIVE SUMMARY 
From 2012 to 2015, Ghana experienced a continual period of power supply shortfalls that resulted in 
nationwide power rationing and “brown-outs” affecting households, industry, and government services 
and slowed the growth of the nation’s economy. These shortages were caused by a number of factors, 
including a lack of strategic and transparent investment in required generation capacity, non-adherence to 
prescribed procurement processes, erratic supply of natural gas, low water levels in the hydropower 
system due to overdrafting of key reservoirs, technical and operational challenges at thermal plants, and 
most critically, compounding cash flow and financial challenges in Ghana’s power sector. Similar scenarios 
created past power generation shortfalls and unreliable power supply from 2006 to 2007, 1997 to 1998, 
and 1983 to 1984. Although recent economic progress had vaulted Ghana into lower-middle-income 
country status, inadequate and unreliable power supply continued to persist as a binding constraint to 
national economic growth. 

In 2013 a co-sponsored US Government (USG) and Government of Ghana (GoG) technical strategy team 
developed a joint country action plan to strengthen Ghana’s power sector (JCAP/Power). As a priority 
objective for the Partnership for Growth (PFG) Initiative,1 the Ghana JCAP/Power identified the need for 
an integrated power sector master plan (IPSMP) to address the country’s chronic planning challenges. 
USAID used the JCAP/Power as the basis to advance dialogue with Ghana’s Ministry of Energy (MoEN) to 
evaluate and select a planning process that had the potential to fully address the growing number of 
uncertainties and risks confronting the country’s power sector. MoEN and USAID wanted to 
institutionalize a sustainable planning approach that could consider how future uncertainties, such as fuel 
prices and availability, climate change, regulatory changes, and other related factors would affect IPSMP 
outcomes, such as cost and CO2 emissions. On April 25, 2016, USAID/Ghana partnered with the MoEN 
to launch the Integrated Resource and Resilience Planning (IRRP) Program to implement the process that 
would deliver the national-level IPSMP. 

The resulting master plan delivered a fully coordinated roadmap for Ghana’s future power sector 
development and recommended a long-term power sector resource plan to meet Ghana’s future 
electricity demand by optimizing existing and future power plant investment and transmission capability. 
Through scenario analysis and utilization of a decision framework that applied an objective set of metrics 
the IRRP process delivered a “least regrets” investment plan that explicitly assessed the risks confronting 
Ghana’s power sector. The optimal resource plan resulting from the IRRP process was more resilient to 
changing circumstances and unexpected events as compared to just an Integrated Resource Plan (IRP). 

The Ghana IRRP Program was designed to be highly collaborative, aimed at building capacity within key 
Ghanaian power sector institutions. As the prime implementing partner, ICF worked closely with key 
program stakeholders, including the Energy Commission (EC), Grid Company (GRIDCo), Power 
Distribution Services (PDS), the Northern Electricity Distribution Company (NEDCo), and the Public 
Utilities Regulatory Commission (PURC) to tailor the program to align with the GoG’s development 
objectives. The program was implemented through a Technical Committee with supervision from a 
Steering Committee, both comprising key personnel from the above-mentioned agencies. This allowed 
ownership of the IRRP work, including guidance and review, to remain with the Ghanaian stakeholders. 
The Ghana IRRP program provided the training and technical assistance necessary to tailor the IRRP 

 

1 Partnership for Growth, Joint Country Action Plan. Ghana 2012-16. 

https://www.mofep.gov.gh/sites/default/files/reports/economic/PFG_JCAP_Action_Plan.pdf
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framework for Ghana’s operating context, and to be implemented with and by Ghanaian power sector 
stakeholders, rather than just “for” them. 

Led by the EC, the Technical Committee, key working groups, and the Ghana IRRP program team followed 
the tailored roadmap of analyses and modeling activities described in the body of this report to develop 
the Ghana IPSMP as the key deliverable resulting from the Ghana IRRP process. The final version was 
delivered to MoEN for ministerial review in December 2018,2 and formally adopted by the MoEN in May 
2019 as the power sector pillar of Ghana’s Strategic National Energy Plan (SNEP). The EC and GRIDCo 
worked closely with the Technical Committee to release the first update to the IPSMP in November 
2019.3  

The Ghana IRRP program serves as a leading reference case for USAID staff and implementing partners 
working to design, tailor, and institutionalize power sector planning methods across utilities and 
government agencies. IRRP provides a planning and stakeholder engagement process that is as important as 
any resulting plan, because it delivers institutional buy-in through tailored training and technical assistance 
during model selection, assumptions development, strategies development, sensitivity analysis, and 
development of the resulting power sector master plan.  

2. WHAT IS IRRP AND WHY INVEST IN THE PROCESS? 
Power system planning in developing countries has faced enormous challenges over the past few decades. 
Uncertainties over the pace and location of future demand growth, limited access to capital and other 
investment constraints, limited fuel supply options, evolving technology choices, and the need to serve 
loads in isolated areas have made it difficult to make sound investment decisions that ensure reliable 
electricity supply at a reasonable cost. Lack of appropriate governance and coordination can compound 
these challenges. In some countries, investment alternatives are defined by developers, with an assessment 
of each project’s nominal and self-estimated levelized cost of energy (LCOE) serving as the basis for 
selection between available options. This approach is driven by developers as opposed to total system 
needs; has a short-term focus; ignores alternative options not proposed by developers; does not optimize 
capital investments; and has minimal focus on reliability, resilience, tariff, and other impacts.  

 

2 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, 2018. 
3 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, 2019. 

http://www.energycom.gov.gh/planning/ipsmp/ipsmp-2018
http://www.energycom.gov.gh/planning/ipsmp/ipsmp-2019
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Power system planning in some countries 
has evolved to meet these challenges 
through Integrated Resource Planning 
(IRP) approaches that are designed to meet 
forecasted electricity demand at the “least 
cost.” Such an approach identifies gaps 
between supply and demand, analyzes a 
broad range of available resources, and 
selects the lowest cost investment plan to 
reliably meet load over the planning 
horizon. Key elements of IRP include the 
following: considering all energy resources, 
including demand-side options; evaluation 
of all options on a comparable, objective 
basis; a long-term planning horizon (20 to 
30 years) that prevents myopic decision-
making; and consideration of all system 
constraints, including fuel, operations, and 
resource constraints.  

In recent years, planning for long-term 
power supply has become increasingly 
complex and must be done in the face of a 
greater number of uncertainties. 
Technology is evolving very quickly, and 
the variety and flexibility of fuel and other 
resource options have increased 
significantly. Climate change impacts have 
become significant risks for many nations. Faced with these greater options and increasing risks, traditional 
least-cost planning approaches are no longer sufficient. Rather, planning based on a least-regrets 
framework addresses these significant business and other risks and presents opportunities to achieve 
important national objectives.  

 

 

 

 

 

 

 

The Language of IRRP 

Reference Case is an assessment of how the power system will operate 
through the study horizon based on key assumptions, within existing 
regulatory and policy frameworks, and without policy or business 
constraints. It provides a reasonable baseline to which alternative cases 
can be compared. The Reference Case is developed using a power sector 
capacity expansion and dispatch planning model. 
Portfolio represents a capacity expansion (or investment) plan for the 
power system.  
Portfolio Strategy is a portfolio that reflects a set of policy and 
business decisions within utility or government control. Strategies may 
reflect a policy target (e.g., % renewables), a diversity goal, or 
environmental targets. 
Sensitivities examine the effect of changing just one variable of the 
Reference Case at a time. 
Scenarios examine the effect of changing multiple input variables of the 
Reference Case at the same time. 
Least-Cost Portfolio is the lowest cost plan that consists of the set of 
investments and dispatch decisions that minimize total system costs on a 
net present value basis over the study horizon. Power sector planning 
models typically solve for the least cost plan.  
Metrics are indicators that are taken from model runs to judge the 
performance of a portfolio strategy under a sensitivity or a scenario. These 
may include system costs, capital requirements, or environmental metrics. 
Identifying metrics is a key element of IRRP. 
Least-Regrets Portfolio Strategy is the capacity expansion plan 
that meets the power sector policy objectives and performs the best under 
a broad range of potential technology, economic, and climate futures. 
Power Sector Master Plan identifies the investments, timing, and 
costs associated with the least-regrets portfolio strategy. It also documents 
the IRRP process that led to the least-regrets portfolio strategy selection.  
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A. IRRP IMPROVES UPON IRP 

Integrated Resource and Resilience Planning 
(IRRP) embodies the least-regrets concept with 
a focus on improving the resilience of the power 
system. IRRP builds on IRP approaches that 
evolved in the 1970s and 1980s to address rapidly 
changing energy markets. Just as in IRP, IRRP 
evaluates a broad range of options as presented 
in Figure 1. This includes traditional supply 
resources, including fossil and renewable 
generation technologies, as well as imported 
power. IRRP also examines potential options to 
shape and manage future demand through energy 
efficiency, peak demand management, and time-
of-use tariffs. Transmission investments are an 
important part of the integrated analysis, 
ensuring optimal use and siting of traditional and 
variable generation resources, and allowing for 
cross-border power trade and the ability to serve 
remote loads. An effective IRRP framework 
requires initial inputs, including a consistent set 
of data and assumptions on resource availability; 
fuel requirements and prices; technology capital 
and operating costs; technology performance 
characteristics; and fuel, operating, and other 
constraints. These data and assumptions are essential for identifying the least-cost investment portfolio 
over the planning horizon.  

IRRP adds to the IRP framework by moving from a least-cost paradigm to a least-regrets paradigm, 
applying a systematic framework that assesses important policy objectives, as defined in the portfolio 
strategies. The performance of the portfolio strategies can then be examined across a range of sensitivities 
to capture key uncertainties. A least-regrets decision-making framework explicitly considers risks and 
uncertainties to identify a strategy that will be robust across a range of possible futures (e.g., demand and 
economic outcomes; drought; fuel disruptions) and seeks to minimize the most severe combination of 
regrets, in terms of cost and other measures. The least-regrets portfolio strategy may have higher costs 
than the least-cost plan under reference case assumptions; however, it is likely to perform better when 
the future scenario and its important drivers—including demand, fuel prices, technology performance, and 
climate—do not evolve as expected. The higher cost of a least-regrets plan, as compared to the least-cost 
plan, represents an insurance policy that protects the nation against the worst outcomes.  Determining 
these alternative futures occurs during the risk and resilience assessment, which is integral to IRRP, as 
described in Figure 1. 

 

 

IRRP Models and Tools 

Implementation of an IRRP process requires a toolbox of 
models and approaches to support analysis and decision 
making: 
Demand forecasting approaches, which may range from 
econometric approaches to sector and end-use based 
models, should be capable of assessing climate impacts. 
Energy efficiency assessment methods, including end-
use load monitoring and analysis data to represent load, load 
shapes, and load shape impacts; building stock and usage data; 
and economic evaluation approaches. 
Transmission planning models to examine load flows 
under alternative conditions and set limits in the long-range 
planning model, and conduct grid integration analyses. 
Distribution planning tools to assess losses, optimize new 
connections, and improve collections. 
Resilience assessment methods, including water 
resource modeling tools.  
Financial analysis tools to assess revenue requirements, 
capital requirements, and rate impact analysis tools.  
A long-term power sector planning model to assess 
future optimal investment decisions under a range of policy, 
economic, and technical inputs. A model should cover 20 to 
30 years, examine capacity expansion and dispatch decisions, 
track environmental outcomes, represent transmission limits, 
and represent the characteristics of all resources. 
 



 

5     |     GHANA IRRP PROGRAM – CASE STUDY    USAID.GOV 

Figure 1: Comprehensive IRRP Elements 

 

B. MODELING FRAMEWORK 

After data and input assumptions are developed, modeling and analysis can proceed. An IRRP is built on 
a reference case, which is an assessment of how the power system will operate through the study horizon 
based on key assumptions, within existing regulatory and policy frameworks, and without policy or 
business constraints. It provides a reasonable baseline to which alternative cases can be compared. The 
reference case is developed using a power sector planning model, a software tool designed to simulate 
capacity expansion decision making as well as the dispatch of the power system over the long-term. There 
are many commercially available and open source power sector planning models available with varying 
capabilities, strengths, and weaknesses. Identifying an appropriate tool, if one is not already in place, is a 
key element of IRRP.  

Portfolios are capacity expansion (or investment) plans for the power sector. A portfolio strategy is a 
set of policy and business decisions that support the government, utility, and/or investors in achieving their 
goals. This may include a desire to limit risk from overreliance on a single fuel (a diversity strategy) or 
reflect a strong commitment to renewables and the accompanying environmental and resilience benefits. 
There are important reasons to examine a range of portfolio strategies. First, there may be debate among 
key stakeholders and decision makers about the correct focus for future buildout of the power system. 
In Ghana, for example, several stakeholders were committed to significant investment in nuclear power. 
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Second, there may be alternative means to achieve a policy objective (e.g., environmental targets may be 
achieved via emissions limits or renewable targets) that can be examined in the portfolio strategies. The 
development of portfolio strategies within the context of IRRP allows an objective assessment of these 
alternative roadmaps and how each performs under uncertainty.  

A least-cost power sector planning model is used to determine the cost of portfolio strategies under the 
most likely future scenario (e.g., for demand and technology) as compared to a plan unconstrained by 
these strategies (i.e., the “reference case”). Each of these portfolio strategies is examined further in the 
context of sensitivities or scenarios reflecting key uncertainties. Sensitivities change one element of the 
case at a time (e.g., high or low demand), while scenarios examine a range of alternative assumptions 
across key drivers (e.g., high demand and high fuel prices).  

The goal of IRRP is to identify the portfolio strategy (using the outputs of the power sector planning 
modeling analysis) that performs best (i.e., generates the least regrets) across the range of selected 
sensitivities. How a strategy performs is evaluated based on metrics identified at the start of the process 
and derived from the modeling results. Identifying appropriate metrics against which to measure the 
performance of the alternative portfolio strategies is a key step in the IRRP process and a role for the 
steering committees. IRRP also offers the benefit of examining a broader range of metrics for decision 
making beyond total system costs, which is typically the sole focus of least-cost planning exercises. In 
addition to other financial metrics (e.g., the rate of tariff increases, the level of capital requirements), 
important metrics may include national strategic considerations (e.g., national security, supply diversity, 
economic goals), environmental goals (e.g., reduced carbon emissions), or social considerations (e.g., 
equity, jobs creation). Figures 1 and 2 illustrate the role of these elements in IRRP, and the linkages among 
strategies, scenarios, and the least-regrets plan. 
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Figure 2: Strategies and Scenarios 

 

 

 

 

 

 

 

C. RISK AND RESILIENCE ANALYSIS 

IRRP adds other important elements beyond the IRP 
least-cost decision framework, through its focus on 
ensuring a resilient electricity system and its explicit 
consideration of key risks that the system may face, 
including climate risk. Climate impacts cross-cut power 
generation, transmission, and demand; for example, 
changes in temperature and precipitation may limit the 
availability of hydropower by directly affecting water 
availability and increasing competing demands on the 
water resource (e.g., from agriculture). The increase in 
frequency and intensity of extreme events can threaten 
generation and transmission asset integrity, 
performance, and accessibility. For example, rising sea 
levels and storm surges can inundate assets in low-lying 
coastal areas, directly damaging them and limiting road access. Increasing temperatures can affect power 
demand, load patterns, and generation and distribution efficiency. As illustrated in Figure 1, IRRP considers 
these risks and includes explicit assessments of potential impacts. These risks are evaluated by reflecting 
them in the inputs to the modeling analysis under a scenario. For example, a drought scenario may reflect 
analyses that quantify the impact on demand, hydropower availability, generation capacity, and generation 
efficiency of one or more climate scenarios. 

Risk represents the potential for negative 
consequences due to shocks or changing 
conditions where the outcome is uncertain. 

Resilience includes the ability to prepare for 
and adapt to changing conditions (e.g., climate 
change) and withstand and recover rapidly from 
disruptions (e.g., attacks, accidents, economic 
shocks, weather extremes). 

Reliability represents the ability to deliver 
electricity in the quantity and with 
the quality demanded by users (e.g., the ability  
of the system to keep the lights on). Resilience 
strategies focus on increasing reliability. 

 

LEAST-REGRETS  
PORTFOLIO 

 
 Based on an 

assessment of the 
metrics, the 
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Risk and resilience assessments layer climate change onto existing power component analyses to test 
the performance and sensitivity of different investment portfolios under varying conditions (e.g., 
incorporating temperature changes into load forecasting, incorporating changes in runoff into hydropower 
modeling, examining high wind impacts on the transmission system). Investment portfolios have 
differentiated sensitivities to shocks and changing conditions, depending on their location and 
characteristics. Testing a diverse portfolio of investments and adaptation strategies given different 
scenarios or assumptions can help to identify portfolios that perform well under a broad range of uncertain 
future scenarios.  

Other risks should also be evaluated and considered in the development of alternative future scenarios. 
For example, the potential that key infrastructure (e.g., transmission lines, gas pipelines) is not completed 
as planned, or fuel prices or capital costs are higher than planned. 

D. STAKEHOLDER ENGAGEMENT AND THE IRRP PROCESS 

A critically important aspect of IRRP, beyond the analytics, is the process. A stakeholder driven IRRP 
process is critical to its success and sustainability. The engagement of key Government decision makers 
in the process is required to guide key strategic and technical elements, including the development of the 
overall framework and selection of models and tools; to formulate key strategic drivers; to identify key 
risks and uncertainties and frame those in sensitivities for analysis; and to develop the IPSMP, including 
recommendations for implementation. More important, perhaps, is the ability of these stakeholders to 
engage with the appropriate government entities to ensure that the governance and regulatory foundation 
is laid for the success of the plan. Such a solid foundation is essential to guide key developments, such as 
the evolution of wholesale power markets, future procurement of energy resources, tariff-setting, 
demand-side management programs, and fuel planning. Such efforts must be aligned with IRRP to realize 
its benefits.  

IRRP should also establish the framework for future planning, including the frequency of updates and 
schedule of milestones; planned improvements for and standardization of data, tools, and models; and 
plans for continued collaboration in planning activities.  

An established process for IRRP with clear authorities and responsibilities is essential for successful 
implementation of its outputs and ensuring that stakeholders take full ownership. In Ghana, the Technical 
Committee evolved into the Power Planning Technical Committee (PPTC) at the end of the IRRP project 
and was adopted as the central power sector planning body by the MoEN to be responsible to update the 
IPSMP every two to three years.  

IRRP processes are readily adapted to the existing conditions in a country. Elements of and improvements 
from IRRP can be incorporated into established planning processes. A country may require improved 
forecasting capabilities or need assistance in integrating energy efficiency or renewable energy resources 
into the planning process in an objective manner. Perhaps the planning process requires greater structure 
in terms of laying the foundation for a more objective set of metrics against which to measure alternative 
strategies under varying assumptions about the future. Resilience analyses can be introduced with a more 
systematic assessment of the climate and other risks faced by a country. For example, in Tanzania, long-
range power sector planning had been done in the recent past; IRRP provided a more detailed analysis of 
the impact of alternative climate change scenarios on hydropower resources. This is extremely important 
in a heavily hydro-dependent country.  
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E. OUTPUTS OF THE IRRP PROCESS 

The main output of IRRP is a power sector master plan that 
provides an investment roadmap required to ensure a future 
power system that is resilient to risks, including fuel prices and 
availability, hydrological changes, economic growth, policy and 
regulatory changes, and climate change impacts. The power 
sector master plan and other outcomes of IRRP, including 
analytics tools, analyses, and data sets, can support a range of 
power sector decision-making and policy development efforts. 
These outcomes can inform potential investors about 
development opportunities, identify the need for supporting transmission and distribution requirements, 
examine the efficacy of environmental policies, give grid operators insight into operational impacts, and 
identify the need for regulatory and governance support.  

An important output of the IRRP is data and information to support the development and execution of 
competitive procurement processes, including auctions. The IRRP process and the procurement process 
are complementary and mutually beneficial. The power sector master plan identifies medium- and long-
term resource needs, provides the optimal way to meet those needs, and provides a benchmark for the 
cost and rate impacts of the development of such resources. The master plan can also support the 
development of a request for proposals (RFP) for procuring a variety of power sector assets. The power 
sector master plan itself provides key information that can be used by potential bidders to support the 
assumptions underlying their bids.   

The RFP process further feeds information back to the cyclical IRRP analysis through providing direct data 
on pricing and resources which market developers are willing to provide. Developers in turn gain greater 
certainty to future development opportunities and goals, increasing their ability to manage risks of the 
development project and manage rate-of-return expectations. This type of transparency also supports 
greater ability to procure resources through supporting the informational and transparency requirements 
of the financing community.   

These outputs of IRRP represent an improved approach to long-range power sector planning. The 
expanded IRRP framework and process incorporate resilience and risk assessment as the second “R” to 
build the capacity of the energy system to survive, adapt, and drive transformation in the face of shocks 
and stresses. An IRRP improves upon traditional IRP power sector planning because it results in a least-
regrets plan that is more resilient to changing circumstances and unexpected events. The resilience of the 
resulting least-regrets plan incorporates critical uncertainties, such as fuel prices and availability, climate 
change, regulatory changes, economic growth, and other related factors that affect the outcomes of 
interest (e.g., cost, CO2 emissions) through scenario analysis. The IRRP process delivers an actionable 
power sector master plan that identifies the preferred least-regrets investment plan as a basis for a fully 
coordinated roadmap for future power sector development.   

A Resilient Power System can resist, adapt 

to, and recover quickly from low-probability, 

high-risk extreme events, including extreme 

natural disasters and human-caused attacks. It 

can provide reliable and secure power as longer 

term climate changes occur and affect the 

power system.  
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3. GHANA’S POWER SECTOR AND PLANNING CHALLENGES 
The power sector in Ghana falls under the supervision of the Ministry of Energy (MoEN), which maintains 
an unbundled structure with separate agencies holding functional mandates over power planning, 
regulation, generation, transmission, and distribution. The Energy Commission is mandated to prepare, 
review, and update national master plans to meet energy demands, and to enforce performance standards 
for the state-owned utilities. The Public Utilities Regulatory Commission (PURC) regulates the provision 
of utility services in both the electricity and water sectors. Power generation is handled by the state-
owned utilities Volta River Authority (VRA) and Bui Power Authority (BPA), along with several private 
independent power producers. The transmission system is operated by the Ghana Grid Company 
(GRIDCo), which serves as an independent system operator. Power Distribution Services (formerly the 
Electric Company of Ghana) distributes electricity in the southern parts of the country, and the Northern 
Electricity Distribution Company (NEDCo) distributes electricity in the northern parts of Ghana.4 

A. HISTORICAL PLANNING CHALLENGES 

A key factor focusing interest on IRRP for Ghana was the severity of the 2012–2015 power supply 
shortfalls throughout the country. In August 2012, there was an accidental rupture of the underwater 
West Africa Gas Pipeline caused by the anchor of a large commercial vessel. This accident completely 
shut off gas supply from Nigeria to Ghana and forced major gas-only-fired power plants to shut down for 
several months. Disruptive as this event was, it is only one of the risks associated with gas supply in the 
West African region. In Ghana, one of the greatest risks has been the lack of fuel supply security, especially 
during years of drought or less-than-average inflows into the dam reservoirs, during interruptions in gas 
supplies (both WAGP in the East and Ghana Gas in the West), and also changes or rising crude oil prices 
on the world market. To mitigate these risks, fuel supply diversity was a portfolio strategy evaluated 
throughout the IRRP process. 

The resulting loss of thermal generation capacity then forced VRA to overdraft the Akosombo Dam 
reservoir to increase hydropower generation. This initial short-term overdrafting measure lasted much 
longer than anticipated, extending through drought conditions, and resulted in low levels of water in the 
reservoir that ultimately led to hydropower generation shortfalls from 2014 to 2016. In addition to these 
disruptions, Ghana’s power sector continued to be plagued by long-standing cash flow constraints, limiting 
access to capital for investments in sorely needed infrastructure maintenance, expansions, and facility 
upgrades.  

To address the cascading service impacts and major supply shortfalls from 2014 to 2016, MoEN contracted 
short-term emergency aeroderivative mobile gas turbines5 and leased heavy fuel oil floating power plants. 
When setting up the emergency procurement power purchase agreements (PPAs) MoEN tried to avoid 
high end-user tariffs by contracting the mobile plants on a long-term basis, which would, in effect, spread 
the costs over longer service periods. The urgency of this response, however, came at the cost of a 
thorough assessment of the longer-term supply-demand impacts across the sector, as several new power 
project development negotiations advanced within the same life span of the mobile PPAs. There was also 
concern about the economics of some of these new projects, as several negotiations with project 

 

4 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, Vol. 2, 2018.  
5 An aeroderivative gas turbine is a lighter-weight variation, designed so that fuel and air are mixed and ignited to achieve the desired output. 
 

http://www.energycom.gov.gh/planning/ipsmp/ipsmp-2018
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developers were in response to unsolicited and unplanned proposals that did not adhere to established 
procurement processes. These parallel, uncoordinated supply procurements ultimately contributed to an 
excess of generation capacity in the medium term.6 

In order to avoid repeating these planning pitfalls, Ghana’s power sector needed a resource plan that not 
only considered costs, but also had the ability to model short-term and long-term risks and resilience 
challenges, including fuel supply and price risks, demand uncertainties, capital requirements, hydrological 
changes, renewable technology costs, greenhouse gases and air pollutant emissions, tariff stability, and 
climate change. One immediate consequence of the IRRP process was to slow the pace of procurements 
to minimize such risks and make future procurements more transparent and subject to objective 
evaluation criteria. 

4. GHANA’S IRRP PROGRAM DEVELOPMENT 
Unifying and improving power sector planning at the 
national level had long been a priority for a number 
of USAID and U.S. Government-sponsored 
development programs in Ghana, including 
Partnership for Growth (PFG), Power Africa, the 
Millennium Challenge Corporation (MCC) Ghana 
Compact II, the Enhancing Capacity for Low 
Emission Development Strategies (EC-LEDS) 
initiative, and Powering Agriculture. Starting in 
2016, USAID/Ghana partnered with the 
Government of Ghana (GoG) to fulfill a key 
objective of the PFG’s Joint Country Action Plan 
and provided both financial and technical support for the institutionalization of national-level IRRP. ICF 
was selected as USAID/Ghana’s prime implementing partner for the IRRP Program, delivering  
$6.885 million in targeted technical assistance and training.  

Following the program launch, the Chief of Party (COP) and start-up team held separate meetings with 
each of the key power sector stakeholders to better understand current GoG priorities and ongoing 
initiatives to avoid duplication of existing efforts. These conversations were a direct follow-on to the 
program design and needs assessment dialogue that USAID initiated with MoEN, EC, and others in advance 
of the IRRP program launch. This “early and often” approach to stakeholder engagement proved to be 
invaluable in tailoring the timeframe, process, and capacity building focus to meet Ghana’s needs. 

A. BUILDING THE GHANA IRRP TEAM 

In parallel to the IRRP dissemination workshop and stakeholder consultations, the start-up team focused 
efforts on building an IRRP team by identifying Ghanaian energy and operations experts with established 
experience and relationships in the energy sector. The strength of the IRRP project team in Accra, 
especially the seniority and technical competence of the project’s Ghanaian staff, proved to be one of the 
critical success factors in accomplishing the combined goals of delivering technical assistance, building 
beneficiary capacity, and securing institutional ownership. The Accra-based Ghanaian staff were led by an 

 

6 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, Vol. 2, 2018. 

Ghana’s Key Power Sector Stakeholders 

 Ministry of Energy (MoEN) 

 Energy Commission (EC) 

 Grid Company (GRIDCo) 

 Volta River Authority (VRA) 

 Bui Power Authority (BPA) 

 Power Distribution Services (PDS) 

 Northern Electricity Distribution Company (NEDCo) 

 Public Utilities Regulatory Commission (PURC) 

 

http://www.energycom.gov.gh/planning/ipsmp/ipsmp-2018
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expatriate COP and supported by a Ghanaian subcontractor and regional consultants, along with short-
term technical assistance from ICF’s U.S.-based offices. The structure detailed in Figure 3 provides an 
overview of the IRRP project’s strategic management approach. 

Figure 3: Ghana IRRP Project Management Structure  
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B. ESTABLISHING THE STAKEHOLDER PARTNERSHIP COMMITTEES 

Following the program launch, stakeholder consultations, and staff onboarding, the project partnered with 
MoEN to issue formal invitations on behalf of the project to establish both a Steering Committee and a 
Technical Committee, with the members of the two committees representing each of the key GoG 
institutional partners with mandates relevant for the project. The EC, as the mandated institution for 
power sector planning in Ghana, was identified by stakeholder consensus as the lead agency to serve as 
the Secretariat for the IRRP project, with support and guidance being provided by MoEN.  

In this role, the EC was designated as the chair for both committees. The high-level Steering Committee 
members were at the CEO and Managing Director level, and provided overall policy and strategic 
guidance, and facilitated consensus decision-making on outputs and results. The working-level Technical 
Committee members were at the Principal and Director level, and provided the data, model inputs and 
outputs, and technical representative for each of their respective agencies.  

These two partnership bodies provided the primary conduit for establishing IRRP process ownership 
within the project beneficiary institutions. Over the course of the period of performance, the project 
team collaborated with the EC to convene six Steering Committee meetings and eight Technical 
Committee meetings. In addition to the regular formal meetings, committee members held numerous 
one-on-one ad hoc interactions with the project team, and the resulting collaboration facilitated a very 
inclusive implementation strategy as illustrated in Figure 4. 

Figure 4: Ghana IRRP Implementation Strategy
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5. GHANA’S IRRP PROCESS AND IPSMP INPUTS 
The Ghana Integrated Power System Master Plan (IPSMP) is the policy document that the Ghana IRRP 
process delivered. It provides a rational basis for decision-making and implementation of energy projects 
identified in the least-regrets portfolio strategy and is rooted in sound technical analyses that consider 
various risks, uncertainties, and constraints in the country. To ensure that the IRRP process delivers an 
IPSMP that meets the needs of the sector governance structure and can be implemented with broad 
support, it is critical to clearly define the vision and priorities of the sector’s key stakeholders. 

As a crucial visioning step, the Energy Commission led several meetings with both the Steering and 
Technical Committees to build consensus on the objectives, regulatory positioning, and modeling inputs 
that the IPSMP needed to address. The IRRP project team served as the moderator during these meetings 
to ensure that the priorities captured during start-up consultations were fully debated, and then as 
consensus was reached, the project team documented the objectives that best captured the representing 
members’ priorities. This process was necessary to ensure that the Ghana IPSMP vision and objectives 
were fully aligned with the Government of Ghana’s policies in the power sector. 

As defined by the EC’s consensus building process, the vision of the Ghana IPSMP is to develop “a resilient 
power system to reliably meet Ghana’s growing power demand in a cost-effective manner that supports 
the country’s sustainable development.”7 This vision was examined through five portfolio strategies, as 
discussed in later sections and in Figure 7. The specific objectives that define the course to realizing this 
vision are: 

1. Achieve cost-competitiveness in power generation and delivery, 
2. Reliably meet local demand and exports in a timely manner, 
3. Increase the resilience of the power system, 
4. Ensure positive economic impacts through job creation and GDP growth, 
5. Meet Ghana’s local environmental and climate change commitments, 
6. Promote and implement sustained energy efficiency and DSM programs, and 
7. Support secondary objectives beyond current universal access goals (e.g., productive uses of 

electricity (PUE), household-level connection, mini-grids, etc.). 

The IPSMP forms part of the Energy Commission’s Strategic National Energy Plan (SNEP), and it was 
established that the sector’s Annual Supply Plans, Transmission Master Plans, and Distribution Master 
Plans should be based on the same assumptions and inputs used to develop the IPSMP as shown in  
Figure 5.  

 

7 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, Vol. 1, 2018. 

http://www.energycom.gov.gh/planning/ipsmp/ipsmp-2018
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Figure 5: IPSMP’s Role in the Hierarchy of Ghana’s Energy Sector Planning 

Once the vision and objectives for the IPSMP were clearly defined, the IRRP project team worked closely 
with the Technical Committee to refine the roadmap for technical assistance and capacity building support. 
The component analyses detailed below provide a roadmap for IRRP project implementation that was 
adapted and tailored to meet the needs of the Energy Commission and the Technical Committee’s power 
planning requirements, covering load forecasts, energy efficiency and DSM analysis, central power 
generation sources, transmission and distribution systems, and off-grid systems. To leverage the process 
for training and skill-building among key project stakeholders, the activities below were conducted in 
direct collaboration with the Technical Committee, as well as multiple staff from each of the relevant 
project partner institutions.  

A. ELECTRICITY DEMAND ANALYSIS AND FORECAST 

Developing the load (energy and peak demand) forecast is the starting point for any power planning 
analysis, and as such, the IRRP project team reviewed the existing load forecast reports to evaluate their 
value to the IRRP process. A national-level IRRP needs a consensus-based, reference-case demand forecast 
disaggregated by geography and/or customer segment, which should consider the potential for DSM, 
energy efficiency, and climate change impacts. The forecast review process, refinement, and reference 
case consensus-building were guided through interactions with key representatives from the Technical 
Committee and relevant utility personnel.  

In developing the reference-case demand forecast, the IRRP team worked with PDS and NEDCo, Ghana’s 
two primary distribution utilities, to develop an econometric methodology to forecast energy demand. 

National Plans (NDPC) 

Strategic National  
Energy Plan (EC) 

Integrated Power System 
Master Plan (EC, PPTC) 

Annual Supply-Demand Plans 
(PPTC) 

Transmission System  
Master Plan (GRIDCO) 

Distribution Master Plan 
 (ECG, NEDCo) 
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The methodology developed used a log-log linear regression with GDP as the only independent variable 
in the regression analysis to ensure consistency for both PDS and NEDCo.8  

B. GENERATION RESOURCE ASSESSMENT AND INVENTORY 

In partnership with the Technical Committee, the IRRP program team conducted an assessment and 
inventory of the supply potential of electricity generation (hydro, coal-based, oil and gas-based thermal 
plants, nuclear, and renewable energy [solar PV, wind, bio-gas, and municipal solid waste]) for Ghana’s 
existing and future resources. This included a high-level assessment of fuel supply requirements, the extent 
of stand-alone off-grid renewable energy, and the potential for rooftop solar expansion.  

This portion of the IRRP analysis provided a characterization of present and future generation resources 
needed over a 20-year planning horizon to satisfy expected demand in Ghana. The assessment included 
technical characteristics (e.g., output capacity, operating constraints), fuel requirements, capital 
investment, and operations and maintenance costs. As part of the analysis, the project team worked closely 
with the Technical Committee to identify and characterize specific risk exposures associated with long-
term use of various generating assets, including fuel supply and price risks, demand uncertainties, capital 
requirements, hydrological changes, renewable technology costs, greenhouse gases and air pollutant 
emissions, and tariff stability. 

The activity also sought to build capacity among the EC and other relevant agencies in applying best 
practices in data analysis techniques and identifying sources for developing cost, finance, and performance 
characterization for generation resources. 

C. TRANSMISSION AND DISTRIBUTION SYSTEMS ASSESSMENT 

The goal of this component analysis was to review the existing transmission 
and distribution (T&D) networks in Ghana and evaluate the adequacy of both 
systems to accommodate projected load growth for short, medium, and long-
term planning horizons; this included the transmission interconnection with 
utilities in neighboring countries Côte d’Ivoire, Togo, Benin, and Burkina Faso. 
For the Ghana IRRP process, the T&D analysis established the geographic 
disaggregation methodology based on the transmission constraints of Ghana’s 
power system. As shown in Figure 6, the Ghana power system was divided into four geographic zones for 
evaluation, forecasting, and modeling purposes. 

These analyses were conducted in close collaboration with both the Technical Committee members and 
engineering staff representing GRIDCo, PDS, and NEDCo. The findings provided the baseline inputs for 
T&D-related assumptions to be used during reference case model development.9 

  

 

8 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, Vol. 3, 2018. Appendix D. Demand Analysis Report.  
9 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, Vol. 3, 2018. Appendix F. Transmission Analysis Report.  

Four Geographic 
Modeling Zones 

 Northern Group 

 Ashanti Group 

 Southeast Group 

 Southwest Group 
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Figure 6: Ghana IRRP’s Four Geographic Modeling Zones 

 

D. PLANNING MODEL SELECTION AND DEVELOPMENT 

Few individual models have the capability to perform most or all of the functions required by an IRRP 
process to fully inform the resulting IPSMP, including capacity expansion, dispatch, load flow, incorporation 
of energy efficiency, transmission expansion planning, emissions reductions, and sustainability goals. The 
commercial models that have these capabilities are available for licensing for an initial licensing fee and 
usually with annual re-licensing or maintenance fees. Other models are available with no or small licensing 
fees; however, many of these models are limited in their capabilities and features and have limited technical 
support. These low-cost models are simpler to use; however, that ease of use may require additional 
work in separate modeling tools to accomplish the same scope. 

The process of evaluating these tradeoffs—more fully featured models with potentially higher licensing 
fees versus those with fewer capabilities but no or small licensing fees—is an important milestone for IRRP 
stakeholders to approve with broad consensus. After a series of internal deliberations, the Technical 
Committee selected ICF’s Integrated Planning Model (IPM®) given its ability to represent energy efficiency 
and other demand-side options, generation, and transmission options simultaneously, along with its 
established application during implementation of the previous USAID/Tanzania IRRP program. The 
Technical Committee then presented the recommendation to the Steering Committee for review and 
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approval. This consensus approval process was a crucial step to ensure that all invested stakeholders had 
a clear understanding of the IRRP program’s and EC’s tool selection criteria. 

The development and the use of the selected IRRP model (IPM Model) was led by the IRRP team in Accra, 
and training was provided to the Technical Committee members (and their designees) over the 3-year 
project period to ensure that the Ghanaian stakeholders understand and are able to use the model 
independently to develop future IPSMP updates. 

E. RISK AND RESILIENCE ASSESSMENT 

During the Ghana IRRP process, power sector planners identified and assessed a broad range of risks, 
including climate risks, to power generation, transmission, and demand. From the outset, it became clear 
that many of the power sector stakeholders had limited knowledge or understanding of the risks that 
climate change posed to power sector services, performance, and infrastructure. For many, climate change 
evoked thoughts of greenhouse gas mitigation and its implications for power sector and decarbonization 
investments (e.g., renewable penetration or energy efficiency objectives), while the risks that climate 
change impacts posed to power sector infrastructure and operations were less familiar, until they were 
explicitly tied to existing weather and climate-related challenges (e.g., changes in rainfall and its impact on 
hydropower generation).  

From the outset, the Ghana IRRP program team worked closely with key stakeholders to gain buy-in and 
provide training on the importance of integrating climate risk into power sector planning. Once 
stakeholders were sensitized to climate change and its implications for power sector investments and 
services, they undertook a risk prioritization exercise. During this exercise, stakeholders identified a 
priority set of climate risks to consider during power sector planning. The existing and potential future 
impacts to the power sector components, and a suite of existing and potential resilience measures are 
detailed in Ghana’s 2018 IPSMP.10  

In addition, to test the robustness of different investment portfolios under rainfall constraints, 
stakeholders prioritized a sensitivity assessment of limited inflows for hydropower production within the 
IRRP modeling analysis, and the results of these sensitivity runs are also documented in the IPSMP. Finally, 
the IPSMP includes an annex focused on climate change finance, as one option that could be pursued to 
provide financial support to implement the identified adaptation (and mitigation) measures. This was 
identified as an important need as Ghana submitted proposals to the Green Climate Fund (GCF) for a 
second phase of readiness support in parallel to the development and approval of the IPSMP. One project 
area of interest for GCF funding focused on sustainable energy access in support of scaling up renewable 
energy penetration by 10% by 2030.      

The key aspects addressed by the IRRP across the project timeframe included: 

 Consistent engagement and dialogue with power sector stakeholders, including sensitization and 
training on key concepts and measures to address climate risks to the power sector. 

 Grounding of potential future climate impacts on the power sector within a historical context 
(e.g., impacts of climate variability and weather extremes on power generation and infrastructure). 

 

10 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, Vol. 3, 2018. Appendix J. Climate Risk and Resilience Analysis. 

http://www.energycom.gov.gh/planning/ipsmp/ipsmp-2018
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 Development of a comprehensive assessment of existing and potential future climate risks and 
resilience measures for all power components, for each of the four modeled zones. 

 Discussion among and engagement of local climate and power sector stakeholders on the 
identification of priority climate risks to incorporate into IPM modeling. 

 Sensitivity analysis of the power system (through IPM and component modeling) to assess the 
impacts of key climate risks (e.g., limited water inflows for hydro), as well as assessment of actions 
that could be incorporated to enhance resilience to climate (and other risks). 

 Definition and incorporation of key metrics to assess reliability and resilience. 
 Discussion among and engagement of power sector stakeholders to identify measures and policies 

that are already in place to address climate risk in the power sector, and to identify adaptation 
measures that could be prioritized for investment. 

6. GHANA’S IPSMP DEVELOPMENT AND KEY FINDINGS  
Led by the Energy Commission, the Technical Committee, key working groups, and the Ghana IRRP 
program team followed the roadmap of analysis and modeling activities described above to develop the 
Ghana IPSMP as the key deliverable resulting from the IRRP process. The final version was delivered to 
MoEN for ministerial review in December 2018, and formally adopted by the MoEN as the power sector 
pillar of Ghana’s SNEP in May 2019. Below is a summary of the key guidance elements that the IPSMP 
provides for Ghana’s future power sector development: 

 Short, medium, and long-term plans: Resource (both fossil and renewable), transmission, 
distribution, off-grid, and DSM plans are based on the least-regrets strategy. 

 Procurement framework: The least-regrets generation portfolio based on the least-cost, low-
carbon modeling principles provided a framework for the types of new generation that MoEN 
would procure, as well as a framework to evaluate bids and move toward international 
competitive bidding. 

 Risk management plan: Based on the risk analysis and outcomes from the scenario analysis, this 
risk management plan enables Ghanaian power sector agencies to take specific actions based on 
contingencies that might arise in the future. 

 Government coordination plan: An important part of the IPSMP is the plan for how the various 
Ghanaian agencies would interact, both during implementation of the IPSMP and during a risk 
contingency.  

 Monitoring and evaluation plan: The M&E Plan established metrics for monitoring the 
implementation of the IPSMP, tentative timelines for implementation, and criteria for evaluation 
of the IPSMP (in consideration of updating the IPSMP over time).  

A. GHANA’S STRATEGIES, SENSITIVITIES, AND THE LEAST-REGRETS PLAN 

The selection of a specific capacity expansion portfolio for the IPSMP required critical consideration and 
evaluation of how the various policy options and utility business decisions might affect the key metrics for 
Ghana’s power sector. The IRRP program team worked closely with the Technical Committee to develop 
five different portfolio strategies that reflected expected policy framework, technology and fuel decisions, 
and other conditions that Ghana’s power sector agencies could influence. 
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The reference case assumptions discussed earlier define the business-as-usual (BAU) strategy. It 
represents the least-cost, optimized modeling results from the reference case assumptions, considering 
only the existing regulatory and policy frameworks, without any technological constraints. The IRRP team 
tested each of these strategies (including the BAU strategy) against 14 different sensitivities to test the 
performance of the strategies under changing conditions, as detailed in Figure 7.  

Figure 7: Strategies and Sensitivities Evaluated to Determine the Least-Regrets Resource Plan 

 

Capital investment costs and total system costs (future capital, operations and maintenance, and fuel costs) 
were determined to be the most important metrics in the Ghanaian context. Therefore, the least-cost 
strategy was initially evaluated against other metrics to assess whether it remained a valid strategy for 
Ghana. If it was disqualified, the next lowest cost strategy was selected for evaluation. Specific results and 
metrics from all strategy-sensitivity combinations were evaluated to determine that Strategy 2: Utilizing 
Ghana’s Indigenous Resources was both the least-regrets strategy and the least-cost option. Figure 8 
provides an overview of the key findings and recommendations for implementing the least-regrets 
resource plan. 

 

 

No technology-specific constraints on build options. Reference 
assumptions on demand, technology costs, gas resource, renewable 
energy bounds, total transfer capability, etc. 
 

S1 
Business  
as Usual 

Utilize indigenous resources as a high-priority; high RE bounds. Build 
two small hydro plants and a biomass plant. No imports of coal and 
uranium. Other assumptions are same as BAU. 

S2 
Indigenous 
Resources 

Diversify fuel and resource mix. Build coal, nuclear, biomass, and 
biogas plants. Other assumptions are same as BAU. 

S3 
Diversified 
Resources 

Reduce the growth of CO2 emissions. Constrain CO2 emissions to half 
of the BAU Emissions after 2020; high RE bounds. Other assumptions 
are same as BAU. 

S4 
Enhanced 
G-NDC 

Increase exports to neighboring countries. Higher export demand, but 
reference assumptions on domestic and VALCO demand. Other 
assumptions are same as BAU. 

S5 
Export -
Oriented 
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Figure 8: Recommendations for Implementing Ghana’s Least-Regrets Resource Plan 

KEY FINDINGS AND MAJOR RECOMMENDATIONS FOR THE LEAST-REGRETS RESOURCE PLAN 

SEGMENT KEY FINDINGS MAJOR RECOMMENDATIONS 

Generation  Utilizing Ghana’s indigenous 
resources  
(i.e., Small Hydro, Indigenous 
Renewables, and Natural Gas) is the 
Least-Regrets Strategy. 

 There is over-capacity of generation 
on the grid in the short-term and 
medium-term. 

 Need for conventional power plants 
is dependent on installed RE 
capacity and expected demand 
growth. 

 No additional conventional plants beyond the ones under 
construction should be built until mid-2020s. 

 New solar PV and wind capacity needs to be developed in a 
slow and gradual manner in order to increase RE 
penetration and gain operational know-how on integrating 
variable RE plants into the grid. 

 Delay implementation of any other conventional plants 
(e.g., Jacobsen, Rotan) such that they come online by 2025. 
Coal-based power is not in the Least-Regrets portfolio for 
Ghana; however, if selected by policy, new capacity for 
other thermal options (e.g., gas and/or nuclear) must be 
reduced. 

Transmission 
& Natural Gas 

 Additional transmission builds 
and/or new local generation 
capacity is needed beyond mid-
2020s to improve grid stability and 
reliability. 

 Gas supply from existing fields is 
not sufficient beyond 2023, 
requiring new supply (Increased 
Nigerian imports, new domestic 
production, or LNG imports) 

 Conduct additional transmission analyses to confirm 
specific transmission builds and improvements in the 2020s, 
particularly towards the middle belt of Ghana. 

 Facilitate the integration of variable REs into the grid in the 
Northern zone through use of modern technologies and 
operational changes. 

 LNG supply must be contracted to provide gas to power 
plants in Tema Enclave in the short-to-medium term. 

Procurement 
& Planning 

 All future procurement of grid 
connected power generation needs 
to be based on the 
recommendations of IPSMP & 
Annual Plans. 

 Location, size, timing and type of 
technology or resource for future 
procurement needs to be laid out 
without creating over-capacity. 

 Regulated DISCos seek no-
objection from the regulators, 
Energy Commission and PURC, to 
proceed with an acceptable 
competitive procurement process. 

 Establish a Power Planning Technical Committee (PPTC) to be a 
one-stop shop for power sector planning in Ghana. 

 PPTC to update Modeling inputs with stakeholder inputs on 
a regular basis, and develop updates for IPSMP and Annual 
Supply-Demand plans 

 

 

The expansion plan indicated by this strategy, along with key findings from the full IPSMP modeling and 
implementation recommendations, are detailed in the 2018 IPSMP’s Executive Summary for Decision 
Makers.11 The set of metrics used to evaluate the strategy-sensitivity combinations were related to cost, 
resilience, reliability, local environment, land use area used for power generation, and climate change as 
shown below in Figure 9. 

 

 

 

 

11 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, Vol. 1, 2018.  

http://www.energycom.gov.gh/planning/ipsmp/ipsmp-2018
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Figure 9: Metrics for Evaluation of Strategy-Sensitivity Combinations 

Cost   Cumulative Investment 
 System Costs 

Reliability 

  Unserved energy  
 Unserved peak demand 
 Transmission Congestion 

Resilience 

  Energy Security (GWh from domestic resources) 
 Fast Ramp capacity 
 Local reserve margin 

Local Environment 
 

 Air Quality (SOx, NOx emissions) 
 Ash production 

Land Use 
 

 Land area used for power plants 

Climate Change 
 

 CO2 Emissions 

 

B. FUTURE IPSMP UPDATES 

Because energy markets—including economic drivers, demand, fuel markets, and technologies—are 
continually evolving, it is important to periodically update the IPSMP. The Ghana IPSMP is designed to be 
improved by using more accurate data obtained through improved data collection processes, and by using 
more granular data as they become available to allow for more comprehensive analyses. The monitoring 
and evaluation of IPSMP implementation and the IPSMP updating process need be a collective and 
collaborative effort by all power sector stakeholders. As the focal point for coordinating this effort, the 
established Technical Committee has evolved to become the Power Planning Technical Committee 
(PPTC), with the EC and GRIDCo as its joint chairs.  

A key role of EC, through its leadership in the PPTC, is to periodically review demand forecasts for the 
sector. The results of this periodic review of the demand forecasts vis-à-vis the anticipated capacity 
additions will enable the EC to raise “red flags” in a timely manner to indicate situations of generation 
deficits or overcapacity in order to trigger timely remedial actions for adequate capacity procurements. 
For any risk of overcapacity (potentially as a result of a lower demand growth rate or policy decisions 
made outside the recommendations of the IPSMP), the EC must notify the MoEN of the possible future 
overcapacity, its extent, and the implications to the sector. For example, overcapacity could lead to higher 
electricity costs due to the payment of capacity charges for plants that may not be fully dispatched, as 
initially anticipated. GRIDCo as the transmission System Operator is expected to play a key role in the 

c 
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PPTC by jointly working with the EC as discussed above. GRIDCo will help determine the optimum 
location, size, and timing of capacity additions, including renewable energy plants.12 

To guide this process, the IPSMP has an accompanying Monitoring and Evaluation (M&E) Action Plan.13 
This plan provides guidance for effective monitoring and evaluation of the IPSMP, as well as for updating 
it. The plan assigns M&E roles and responsibilities among relevant stakeholders. It provides targets and 
the requirements for their review. The preferable timeframe for reviewing and updating the IPSMP is every 
2 or 3 years, with the PPTC reviewing the modeling inputs three times each year to update the Annual 
Supply-Demand Plan.  

7. RECOMMENDATIONS FOR FUTURE IRRP ACTIVITY DESIGN 
Over the course of the Ghana IRRP Program development and implementation, the IRRP team identified 
several “lessons learned” that pointed to the critical success factors for IRRP. Establishing a solid 
foundation in these areas should be a focus for any future IRRP activity design or support in other 
countries. These are distilled into four key recommendations below. 

A. ESTABLISH EARLY GOVERNMENT OWNERSHIP  

USAID spent a significant amount of time preparing Ghana’s power sector agencies for the IRRP program, 
which fostered early buy-in and Government ownership well in advance of the formal Ghana IRRP Program 
launch. Starting as early as August 2011, a joint team of US and Ghanaian economists completed a national-
level constraints analysis under the USG and GoG Partnership for Growth. This included extensive 
discussions with Ghana energy and power sector counterparts and institutions, and documented 
consensus on the need for a unified approach to planning in the power sector. Carrying forward the 
recommendations of the PFG’s constraints analysis, USAID continued to meet with key power sector 
stakeholders from 2012 through to the Program Launch in April 2016 regarding the need for and scope 
of an IRRP to deliver an integrated master plan. This allowed the key power sector agencies to provide 
feedback throughout the evolution of the IRRP concept, align the program design with MoEN priorities, 
and identify key staff who could be involved during joint implementation of the IRRP process. 

The policy development continued to evolve during Program implementation when the MoEN’s 
November 2017 Energy Policy statement formally requested an Integrated Power Sector Master Plan 
(IPSMP) that would be developed in a coordinated manner to address the challenges to the development 
of the country’s power sector. This early and often dialogue laid the groundwork for MoEN to navigate 
the process of formal policy adoption to mandate the implementation of the IPSMP at the completion of 
the Ghana IRRP program. The final version of the IPSMP was delivered to MoEN for ministerial review 
and approval in December 2018, and formally adopted by the MoEN as the power sector pillar of Ghana’s 
SNEP in May 2019.  

 

 

12 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, Vol. 2, 2018. 
13 Ghana Energy Commission. Integrated Power System Master Plan for Ghana, Vol. 3, 2018. M&E Plan for IPSMP Implementation. 

http://www.energycom.gov.gh/planning/ipsmp/ipsmp-2018
http://www.energycom.gov.gh/planning/ipsmp/ipsmp-2018
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B. ESTABLISH A CLEAR PATHWAY FOR STAKEHOLDER COLLABORATION  

The IRRP process is designed to be highly collaborative, both to develop ownership and commitment to 
the modeling assumptions and outcomes, as well as to develop key technical expertise and effectively 
transfer skills and knowledge. The Ghana IRRP Program Steering and Technical Committees provided the 
pathway to institutionalize the IRRP process, foster ownership, and tailor training delivery with the partner 
Agencies. The IPSMP vision and objectives, choice of the modeling tool, the IPSMP outline, auxiliary 
technical assistance, training series, and the modeling results were all discussed at the Technical 
Committee meetings, with policy and supervisory guidance provided by the Steering Committee. The 
committee members also served as individual champions of IRRP and were key to obtaining sustained 
institutional buy-in that would carry through administration and organizational changes. This committee-
based approach proved to be critical in building a collaborative environment for discussions and 
understanding of various planning issues and engendered ownership of the modeling inputs, results, and 
recommendations delivered in the IPSMP.  

The working relationship between local project staff and the partnership committees was a critical 
communication conduit throughout the life of the project; it facilitated the number and frequency of 
meetings necessary to collect data, build consensus on key decisions and modeling inputs, and ensure 
training attendance. The close collaboration also served as an effective mechanism to build capacity among 
existing professionals in Ghana on power system planning, climate risk and resiliency, and low-emission 
development. In Ghana, 19 large training workshops were held in all aspects of the IRRP process, and in 
addition to the formal workshops, the project also hosted 67 working sessions to provide selected 
participants with hands-on training toward the application of the advanced modeling, econometrics, 
demand projections, and planning component analyses needed to deliver future IPSMP updates and 
improvements. This included collaboration with USEA to organize a study tour to key U.S. energy 
institutions for twelve members of the Steering and Technical Committees, partnering with NREL on RE 
grid integration analysis and training, and working with the World Bank and ADB to hold trainings on 
mini-grid regulations, among many others.  

In addition to consensus-building and knowledge-transfer, this committee-based approach also provided 
a pathway for sustainable ownership and implementation of the IPSMP by evolving the Technical 
Committee into the Power Planning Technical Committee. The PPTC retained the same membership of 
the Technical Committee and is jointly chaired by EC and GRIDCo. In line with its statutory mandate, the 
EC is responsible for the review and update of the longer-term SNEP and IPSMP, while GRIDCo (as the 
System Operator) is responsible for the development of the Annual Supply-Demand Plans within the 
context of the PPTC. In August 2020 the MoEN formally adopted the PPTC as Ghana’s central power 
sector planning body responsible for implementing the IRRP process and institutionalizing IPSMP 
recommendations in the future. 

C. ESTABLISH A PROCESS FOR DATA COLLECTION AND IMPROVEMENT 

Data collection and review is another critical element that is incorporated throughout the assumption 
development, modeling, and analyses phases of the IRRP process. Accessing that data can be very 
challenging as it is often spread across each of the stakeholder institutions, and in many cases not organized 
in an easily decipherable structure. In the case of Ghana, with the separation of the generation subsector 
from transmission and distribution, previous planning exercises were siloed—with different entities 
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conducting planning independently, under differing sets of assumptions, data sets, planning horizons, and 
technical analyses. 

This is where the seniority and technical competence of the IRRP project’s Ghanaian staff proved 
invaluable. The team worked closely with the Technical Committee representatives to collect and 
centralize as many relevant plans and reports as possible from the five-year period prior to the start 
of implementation to find common starting assumptions. For example, demand forecasts from different 
agencies showed a variety of results, owing to the use of different data inputs, different assumptions and 
expectations, and different forecasting methodologies. An initial gap analysis was essential in benchmarking 
the starting point for the planning model inputs, along with identifying the supporting ancillary models that 
would need to be improved and standardized as a part of the IRRP process.  

D. TAILOR THE IRRP PROCESS TO THE UNIQUE COUNTRY CONTEXT 

Each country will have a different starting point for technical capacity and sophistication of partner 
Agencies, prior experience in planning, prioritization of sector reform issues (e.g., electrification, financial 
overhauls, improving distribution and transmission, etc.), and existing planning policies and mandates. It is 
critical to tailor and scale the IRRP process to build on the best plans and policies already established and 
focus on moving the country to a process that results in low-cost, least-regrets resource capacity available 
at the right time and in the right place.  

Tailoring the roadmap of analyses and modeling activities to meet the needs of Ghana’s power sector and 
priorities of the MoEN was critical in fostering institutional buy-in and evolved based on the direct input 
of the stakeholders through the Steering and Technical committee meetings and dialogue. This 
collaborative customization process laid the foundation for a sustainable culture of resilience planning and 
established the value of IRRP with the MoEN and its Agencies. 
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