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Introduction 
Rwanda has established itself as a beacon for economic dynamism in Africa on the strength of robust and sustained 
governance reforms that have made the country an attractive home for private investment and donor financing support. 
Having emerged more than two decades ago from a period of turbulence and tragedy, Rwanda continues to put into 
place policies and conditions that can sustain healthy economic growth and build on recent achievements in poverty 
reduction which have brought sustained improvements in income and wealth for Rwandan households. A key focus on 
IT-related developments is establishing the country as a regional center for knowledge-based activity, a priority that 
will be further emphasized in the Vision 2050 program for long-term development. 

However, Rwanda’s ability to achieve its development goals was effectively constrained until 2011–12 by serious 
problems and inefficiencies in energy supply—particularly of electricity, which is a critical facilitator for economic 
growth and poverty eradication. As of 2012, even as 42% of the population had gained access to mobile phones in less 
than five years, electricity access levels remained near 15%, close to the lowest in the world. Reliability of electricity 
supply was poor and the cost of electricity provision was very high compared to Rwanda’s neighbors. The Government 
of Rwanda understood fully that a successful energy policy was required to allow positive economic trends to continue, 
and between 2011 and 2015 it formulated the new Rwanda Energy Policy backed by a four-year Sector Strategic Plan 
to support the role of energy and the electricity sector in meeting the goals of its broader Economic Development and 
Poverty Reduction Strategy (EDPRS II). 

These policies recognized the need to move beyond a planning process characterized by a series of emergency 
measures to counter shortfalls of electric power supply and deliverability, and to implement a structural program that 
would put solid management and governance policies in place in order to assure required growth in supply, based on 
attracting private investment into the electricity sector while also embarking on aggressive targets for access at all 
levels of the population. 

Over the past few years good progress has been made. The level of electricity access has doubled to reach 31% (of 
which 28% on-grid and 3% off-grid) as of January 2017, while private investors have successfully been attracted to 
build a pipeline of new electricity generation projects. Planned outages and rationing of power supply no longer exist 
thanks to stability in the grid network with an adequate available reserve margin. 

The need for this study 
Although a great deal of effort has already been made in developing electricity sector plans that are supportive of long-
term economic growth and which will be central to any new strategy, the Government of Rwanda recognizes that these 
efforts should now be brought into full alignment to provide the basis for a unified, coherent strategy that will optimize 
outcomes for the Rwandan electricity sector. 

In this context, IHS Markit has been mandated by the Government of Rwanda to undertake a strategic audit of 
currently existing plans and initiatives already underway in the electricity sector; to identify any areas of misalignment 
in strategic planning; to recommend short-term and medium-term priorities for policy and implementation; and to 
suggest mechanisms that will make Rwanda’s energy strategy robust under alternative scenarios for Rwanda’s 
economic development trajectory, which depend not only on Rwanda’s own efforts to sustain economic growth but 
also, crucially, on external factors beyond its control. 
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IHS Markit has applied its well-tested analytical approach and modeling processes to provide a diagnostic assessment 
of current plans and processes, and to stress-test future outcomes against the range of uncertainty established under a 
range of coherent scenarios for trends in global trade, energy and commodity prices, and technology developments. 
The IHS Markit study has also mapped the institutional framework underpinning authority and accountability across 
the Rwandan electricity sector in order to advise how key institutional processes may need to adapt and evolve as 
strategic needs and economic growth impose new requirements. Similar processes have been applied extensively by 
IHS Markit in the energy strategies and policies it has developed and stress-tested for a wide range of governments 
across the world. 

This Executive Summary Report presents the strategic conclusions of the IHS Markit analysis, which have been 
delivered to the Government of Rwanda in a comprehensive set of reports and direct engagements over the past six 
months. In developing its analysis and reaching its conclusions, the IHS Markit team relied heavily on consultations 
with public- and private sector Rwandan stakeholders, who have provided valuable and critical insights into the 
analytical process. 

Identifying the challenge 
Rwanda’s strategic challenge in the electricity sector is based on the interaction between the three driving policy 
imperatives that have been identified by the Government of Rwanda. 

• Expansion of supply. Rwanda’s energy strategy is designed to drive and support an expansion of electricity 
generation and delivery infrastructure, in order that supply of electricity will be appropriate to meet the growing 
requirements of its rapidly developing economy.  

• Expansion of access. Rwanda’s poverty reduction strategy requires a rapid expansion of access to electricity supply 
for Rwandan households and businesses, through a combination of on-grid and off-grid solutions.  

• Minimization of costs. Finally, in order for electricity supply to act as an active facilitator of both poverty 
eradication and economic growth, it must be both affordable and competitive. Hence Rwanda’s energy strategy seeks 
to minimize the overall cost of electricity supply, with government subsidies being optimally targeted and time-
limited, so as to reduce subsidies to sustainable levels over the long term. 

Managing the interaction between these three core objectives is the central challenge of Rwanda’s strategic plan for the 
electricity sector. However, there are inherent trade-offs in this policy dynamic and as such it poses a series of 
challenges which IHS Markit calls a “trilemma” (see Figure 1). For instance, expanding electricity supply and access 
could be more quickly achieved if concerns about electricity costs and long-term budget sustainability were ignored—
but unaffordable and/or unsustainably subsidized electricity supply could undermine the goals of increased access and 
economic growth.  

The goal of energy strategy—which drives the analysis and recommendations presented in this report—is to find the 
optimal “sweet spot” that maximizes the achievement of objectives in all three areas: supply, access, and cost.   
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Figure 1 

 

The next stage of development for Rwanda’s electricity sector 
Rwanda has already come a long way, in a short time, in transforming its electricity sector. Before 2011–12 the poor 
functioning of Rwanda’s electricity system acted as a serious constraint on economic development and poverty 
reduction. System outages and capacity shortfalls were frequent, and the supply that did exist, unreliable though it was, 
came at a very high cost, with supply expansion decisions often being made in emergency situations (e.g., during 
drought conditions) and as a result leading to sub-optimal system integration which incurred high costs. Manufacturing 
industry viewed the unreliability of supply as a serious impediment to investments, with most new sites perceiving a 
need to invest in back-up diesel generation. Meanwhile access to electricity reached just 15% of households, and was 
growing at an unacceptably slow rate.  

The past five years have seen a turnaround in both the government’s approach toward electricity sector policy, and a 
notable improvement in outcomes. The new Rwanda Energy policy and the detailed Energy Sector Strategic Plan were 
developed under the leadership of the Ministry of Infrastructure between 2012 and 2014 and received cabinet approval 
in early 2015, establishing both ambitious high level targets and multiple new programs to build capabilities. These 
initiatives have triggered and focused high activity and gained the support of both key donors and private investment. 
As a result the electricity grid has been substantially reinforced, reducing the incidence of outages, and access to 
electricity has grown substantially, with grid access reaching 28% by 2016 and nearly all urban areas having full 
access. Commitments have been negotiated, facilitated via the processes of the Rwanda Development Board, with 
multiple private developers to add substantial independent (IPP) generation capacity between 2015 and 2040 which can 
provide for secure and growing supply. Much of the new generation capacity exploits indigenous resources such as 
hydro, methane from Lake Kivu, and domestic peat, while opportunities for cooperation with neighboring countries for 
joint hydro projects and regional imports have also been developed. The state electricity utility function has been 
reformed, with the corporatization and restructuring of REG and its subsidiaries Energy Utility Corporation Limited 
(EUCL) and Energy Development Corporation Limited (EDCL), and active programs to build capability across 
management. 

Initiatives to promote off-grid electricity supply—which will be vital for rapidly expanding access at a comparatively 
low cost for remote locations—were enacted, and a platform has been created for Rwanda’s emerging industrial sector 
to buy electricity at more competitive tariffs. This platform, together with the introduction of lifeline tariffs for poorer 
residential customers, was put in place under the new 2017 regulatory review. The first stages of off-grid development 

Rwanda’s energy policy targets
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Meet growth

Reduce cost Drive access

Resolving the “trilemma”



IHS Markit | Powering Development: Strategic audit of Rwanda’s electricity sector in transformation 

© 2017 IHS Markit. All rights reserved. 7 March 2017 

are underway with initial licenses in place that would see up to 530,000 homes installing home-system solar generation 
(representing 22% of off-grid access), and with a number of new micro-grid systems initiated in addition to the 80 
microgrids already operational in the country.  

As a result the electricity sector is now well-positioned to meet medium-term growth demands and to offer a reliable 
value proposition to offtakers. Figure 2 summarizes these two historic phases of electricity sector development. 

Figure 2 

 

Rwanda should now be viewed as entering a third stage of development, which will need to provide a robust, resilient 
electricity sector for Rwanda’s requirements for the decades to come. This phase is intended to ensure an electricity 
system that is flexible to meet a wide range of requirements imposed by economic growth and the need to achieve 
universal access, while also accommodating the possibility of external shocks that could affect economic growth rates. 
Achieving this requires a pro-growth approach that offers an attractive value proposition for both consumers and 
investors, while ensuring that the government retains the ability to remain in control of the growth and mix of 
electricity supply. To ensure that targets towards universal access can be achieved, Rwanda will embark on what will 
be a world-leading mobilization campaign to provide households with electricity access, not only through expansion of 
the central grid but also through installation of off-grid generation and the formation of microgrids in some areas. 
Meanwhile cost optimization needs to be ensured across all initiatives through an active management program with a 
strong local focus. 

This report was designed to identify the policy approaches that can best drive this third stage of development, which 
are focused on achieving short-term goals by 2020 while also setting the foundation to meet longer-term objectives in 
relation to further optimizing the supply mix, increasing flexibility to meet shifting demand requirements, and tailoring 
cross-border interconnections and trading with neighboring markets. 
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Selected analytical conclusions  
The IHS Markit analysis of Rwanda’s electricity sector through 2050 modelled a range of potential scenarios for 
economic growth and electricity demand, and then drew out their implications for electricity supply planning. In 
addition, a careful and in-depth review of Rwanda’s policy and decision-making frameworks yielded key conclusions 
for institutional structures and approaches to policy implementation. A few key components of this analysis are 
highlighted here. 

Wide range of possible outcomes for demand growth 
IHS Markit began by developing a range of scenarios for the Rwandan economy, including a “visionary” case which 
reflects the government’s emerging Vision 2050 aspirations for a continuation of rapid growth over the long term. 
Three more conservative scenarios (“high,” “medium,” and “low”) were then developed; in these scenarios growth 
would be impacted to varying extents by external factors. The implications of these scenarios on economic growth and 
electricity demand can be seen in Figure 3 below. 

Figure 3 

 

Required flexibility of supply planning 
The key takeaway from this analysis is that Rwanda faces a very wide range of uncertainty for future electricity 
demand, with a requirement for generation capacity plausibly falling within a very wide range of 2 to 15 GW by 2040. 
To accommodate such a vast range clearly presents a challenge, but realistically planning for the shorter-term future—
7 to 10 years, representing maximum time horizon that realistically needs to be considered for decision-making—is 
where key flexibility requirements need to be considered with regard to the buildout of new generation and supply. In 
the longer term, Rwanda’s strategy will need to evolve in line with the prospective needs for a rolling 7 to 10-year time 
horizon, with the scenario outlook continuously revised to adjust to the envisaged range of uncertainty in demand 
requirements. IHS Markit has proposed a “signpost” monitoring approach to review the appropriateness of the 
scenarios employed and to assess the most likely trajectory of demand that needs to be considered under the updated 
Least Cost Power Development Plan (LCPDP). 

The range of potential demand reflected in the high, medium, and low cases can be used to test the extremes of demand 
through 2025—only in a longer time horizon does the Visionary scenario realistically need to be considered. Based on 
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realistic estimates of the relative weight of on-grid and off-grid supply, the requirements for on-grid generation and net 
imports has been considered, applying a target reserve margin of 15% versus calculated peak demand. 

Figure 4 below shows that Rwanda’s current pipeline for new generation projects is suitable for a high demand 
scenario but would benefit from adjustments in the case of lower demand growth. 

Figure 4 

 

This analysis suggests some short-term concerns regarding the planned capacity available for 2017–18 under a high 
demand case; however extension of diesel capacity currently scheduled for shutdown can be used to provide this 
flexibility. From 2022 onwards there could be a need for additional supply capacity to achieve targeted reserve margins 
in the high case; if signpost monitoring implies that this trajectory is likely then decisions to commission incremental 
capacity will need to be made with sufficient lead time—i.e. by the end of 2018.  

However there is also a clear risk for over-commitments to new capacity—which would increase the fixed costs of the 
electricity system—if external shocks push demand growth to the lower end of scenario projections. As the single 
buyer for independent power projects, REG should exploit the scope for flexibility in selected PPA arrangements to 
better align the profile of electricity supply with expected demand.  

The need for a flexible approach towards the buildout of electricity supply also reflects the need to better meet the 
changing shape of the daily demand profile, which will be heavily influenced by the rate of growth in industrial 
demand; the potential impact of demand-side growth management measures; the level of interconnection with 
neighboring countries that is developed over time and the trading dynamics that emerge as a result; and the timing of 
eventual integration of off-grid customers with the grid. 
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Expanding access to electricity 
Substantial expansion of both central grid access as well as off-grid systems will be needed to approach government 
targets under any scenario. Current targets are for 70% access by 2018 and universal access by 2020. Figure 5 shows 
the anticipated balance among grid access, microgrids, and solar home systems in meeting access targets in the high 
case scenario. This outlook sees Rwanda embarking on a world-leading mobilization campaign—in terms of the 
growth rate of access expansion—both with regard to the pace and concentration of off-grid access development, and 
also for the concentration of new grid connections. Off-grid solar systems are viewed as the most effective tool for 
increasing electrification rates rapidly, and they can match current household demand requirements in rural areas. The 
current focus is to ensure that there is clarity around choices regarding scalability and relative costs between areas 
planned for off-grid penetration and those targeted for early grid expansion. 

While microgrids can potentially provide cheaper electricity, and will be scalable in terms of meeting local needs, they 
are generally built to provide solutions over a 20-year period (as compared with 5 to 10 years for simple solar home 
systems)—meaning that they typically require longer payback periods. As such there will be a need to plan for 
potential early rationalization if and when future grid connections can be offered as an alternative source of supply that 
is even cheaper and more scalable. As can be seen from Figure 5, there could be a need to rationalize more than 60% of 
new off-grid connections as grid expansion continues over a ten-year period.  

Figure 5 

 

Rwanda’s mobilization to expand access should therefore be based on a careful evaluation of short-term and long-term 
costs and benefits of key choices between off-grid technologies and geographic and sector-linked plans for grid 
expansion. 
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The role of electricity imports 
With potential surpluses developing in a number of countries within the East African Power Pool (EAPP)—notably 
Ethiopia, Uganda, Tanzania, and Kenya—with much of this surplus potentially deliverable a low cost, the opportunity 
has emerged for the EAPP to provide structural supply to the Southern African Power Pool and possibly the Central 
African Power Pool. In this context the potential role of Rwanda as a critical wheeling hub has been put forward. 

IHS Markit’s analysis suggests that low-cost transmission routes for electricity supply from north to south are already 
being established based on 400–500 kV interconnectors through Kenya and Tanzania en route to Zambia and countries 
further south, with major long-term structural wheeling of power through to the Southern Africa Power Pool unlikely to 
be transmitted through Rwanda, despite investments in 220kV grid upgrades. 

This situation is portrayed in Figure 6. 

As a result IHS Markit recommends that Rwanda focus its strategy for imports and exports around immediate regional 
balancing needs and opportunities with its neighbors DRC, Burundi, Uganda, and Tanzania. This should include a 
focus on developing trading protocols which can facilitate short-term supply and emergency support without long-term 
capacity payments or dedicated long-term structural commitments of transit capacity. Priority should be placed rather 
on development of trading arrangements optimized towards day-ahead market coupling. The joint projects in Ruzizi 
and Rusumo should emphasize flexibility arrangements for diversion of generation as needed. 

Figure 6 
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Exploiting renewables for Rwanda 
Rwanda is successfully developing a project pipeline featuring a large role for renewable electricity supply—primarily 
small-scale hydro along with joint offtake projects for larger hydro generation. IHS Markit assesses that by 2030 
Rwanda is likely to have a leading position among African nations in terms of the share of renewables in nominal 
generation capacity (see Figure 7). In this respect it should easily exceed the targets of the United Nations SE4ALL 
program which envision a 44% share for renewables supply by 2030. 

However there is a risk that a substantial portion of this capacity may end up being curtailed if the arrangements for 
non-renewable supply are not made more flexible, and instead established as must-run base load supply. The 
recommendations noted above for improving dispatch flexibility across the future generation slate will therefore benefit 
Rwanda’s renewables portfolio. There should be enhanced opportunities for Rwanda to exploit large-scale grid-
connected solar PV in the future, leveraging the expected substantial reductions in cost over the next decade, as well as 
programs to facilitate the application of solar generation in Africa. To take full advantage of this opportunity Rwanda 
should explore cost-effective storage solutions and/or back-up generation options such as solar-diesel combinations. 

Figure 7 
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Recommendations for policy and planning 
The analysis carried out by IHS Markit and summarized in this report has led to the following sets of recommendations 
for optimizing Rwanda’s policies and plans for the electricity sector. 

Figure 8 

  

Need for flexibility 
Rwanda has elaborated an ambitious vision for the economic development, and the improvement of wealth and 
standards of living for its population. Given that economic growth requires aligned growth in electricity supply and 
delivery, the natural tendency is to pursue plans for the electricity sector that are equally ambitious. However there are 
questions as to how quickly the government’s vision for economic development can be realized, particularly taking into 
account external factors that are subject to volatility and uncertainty. Prudent planning for Rwandan energy policy 
should ensure that its electricity development plans are robust against a range of potential outcomes for overall 
economic growth, thereby reducing the risk that the state and economy are burdened with unsustainable energy costs 
that overshoot actual outcomes for economic growth.  

As emphasized earlier, the challenge for Rwanda is to put into place an energy plan that facilitates economic 
development and social welfare growth by properly balancing the goals of supply adequacy, reduced cost, and 
expanded access, all against a range of potential scenarios. 

Based on IHS Markit’s analysis, one urgent priority is to develop a program for continuous adjustments to the timing of 
long-term expansion commitments in order to prevent misalignments between electricity generation capacity and 
infrastructure buildout on the one hand, and evolving demand realities and load shape on the other. IHS Markit’s 
recommendation to resolve this conundrum is for Rwanda to develop a flexible and responsive plan for electricity 
supply that establishes demand-driven “triggers” for building capacity with committed lead times of one to four years, 
with a process in place to monitor key signposts in order to determine when triggers should be activated to 
simultaneously achieve reliability objectives and minimize supply costs. 

In particular, this approach will require REG to work with project developers to develop win-win commercial 
arrangements that will allow this process to be successfully instituted. Some existing PPA arrangements appear to offer 
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win-win opportunities for enhanced flexibility—both in terms of timing and with respect to balancing firm and flexible 
capacity. IHS Markit’s assessment suggests that such adjustments can be achieved under highly cost-effective 
measures that would be expected to be attractive and fair to all parties, recognizing the importance of preserving 
Rwanda’s positive climate for private-sector investment. 

Focus at the local level 
Rwanda is aiming at a major and rapid expansion of access to electricity supply, with a target of 70% by 2017–18 and 
universal access by 2020, as compared with a current access level of 31% (of which 28% is on-grid and 3% off-grid). 
Meeting these access targets will require a major emphasis on off-grid electricity solutions—indeed they imply a 
world-leading mobilization program (as a proportion of population size) for off-grid supply. Central to plans for off-
grid development are issues related to technology choice, finalization of funding mechanisms, setting of tariffs, and 
building strong relationships with private-sector developers. 

A rapid expansion of off-grid electricity supply nevertheless presents some challenges with respect to the interface 
between off-grid generation and plans for grid-based expansion. One issue of particular salience is the potential future 
connection of off-grid customers to the grid—in cases where assets have not been fully amortized at the moment of 
grid integration—and consideration needs to be given to the compensation mechanisms that this would necessitate. 

Requirements for future grid-based electricity distribution will vary substantially across the country, as different 
regions of Rwanda feature different resource endowments, differing consumer demand profiles, and varying needs for 
grid development and back-up local power generation, while also requiring different mixes of grid-based and off-grid 
access. Interfaces between the grid supplier and local off-grid suppliers will need to be carefully managed at the 
regional and local level. Also salient is the issue of losses in the electricity sector, which are expected to be 
concentrated in regional and local low-voltage distribution and related to revenue collection at the local level; these 
will demand a strong local management focus.  

IHS Markit believes that the vertically integrated structure of Rwanda Energy Group is appropriate and optimal for the 
management of generation and aggregated purchase from private projects, supply to major consumers, and 
management of the high-voltage transmission system. At the same time policies should continue to focus on 
empowerment at the level of local distribution. This could involve devolving accountability for regional distribution 
activities—and potentially also for distribution within industrial zones—to decentralized entities. Rwanda has a legal 
and regulatory framework that allows for such devolution under a wide range of models and governance arrangements, 
many of which have been proven in other developing countries. IHS Markit recommends that models to adapt and 
empower local distribution—either within, or unbundled from, the existing utility—should be considered. 

Joined-up sector planning 
Strong leadership from the Ministry of Infrastructure has been central to the positive transformation of Rwanda’s 
electricity sector since 2012. The role of the Rwanda Development Board in attracting private development has also 
proven key. However, looking to future institutional needs and stakeholder interactions, IHS Markit has mapped the 
processes employed to plan and implement future policy and operations. This exercise suggests some areas of potential 
misalignment could emerge between roles of authority and accountability, particularly with respect to issues of demand 
planning, PPA negotiations, coordination of rural electrification, and the setting of tariffs.  

In mature electric power systems, utilities typically have responsibility for demand forecasting and for developing a 
medium-term supply plan in coordination with the state regulatory agency and other stakeholders. Normally the 
utility’s financial performance is exposed mainly to underperformance in managing its operations—and not (except in 
a limited way) to the risk of targets outside their control. 

IHS Markit recommends that Rwanda Energy Group be protected from the consequences of external shocks which may 
cause demand to deviate substantially from targets. A number of measures have been proposed. Over time Rwanda 
Energy Group should be expected to take on the responsibility for medium-term (i.e. 7- to 10-year) demand forecasting 
as part of its responsibility for integrated system planning.  
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Additionally, in view of overlapping authority between different Ministries and the potential conflicts inherent in the 
responsibility of Rwanda Energy Group for both grid-based and off-grid access development, it is suggested that the 
Government of Rwanda should consider the establishment of a coordinating body for the multiple initiatives intended 
to expand access to electricity supply, and in particular to optimize the deployment of funding. At the same time, it is 
recommended that the Government should strengthen the existing approach towards a coordinated planning for 
development of industrial parks that would allow for full alignment of industrial development with electricity 
provision, in particular with regard to the impact on electricity demand. Indeed the value proposition represented by 
robust plans to develop a coherent and resilient electricity supply sector should to be widely communicated to potential 
investors in the Rwandan economy. This would fully establish electricity supply as a facilitator of growth and 
development, and demonstrate the value of a transformed Rwandan electricity sector. 
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