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Overview

Goal 7 of the Sustainable Development Goals aims to “Ensure access to affordable, reliable, sustainable and modern energy for all.” Consistent with that goal, many developing countries in Sub-Saharan Africa have made investment in national electrification a key element of their national economic development strategies. They perceive improved household access to electricity as valuable for enhancing economic well-being and quality of life, and improved availability and reliability of electricity for businesses as necessary for increased productivity and economic growth.

National electrification plans in Sub-Saharan Africa typically have focused predominantly on the expansion of the national electricity grid, with large-scale fossil fuel and hydroelectric generation facilities and, more recently, some investment in grid-scale wind and solar energy as well. However, this has undergone considerable change over the past decade or so. During that time, there has been growing interest in what rural access to electricity service can do to improve livelihoods in rural areas, and how off-grid solar technologies could contribute to this. This interest has been spurred by technological advances that have significantly reduced the cost of PV systems. It contrasts with the more traditional view of some policy makers in Sub-Saharan Africa that any investments other than expansion and extension of the standard electricity grid as not providing “real” electricity access, of the type that is taken for granted in today’s advanced economies.

This paper section looks at options for accelerating electrification in Sub-Saharan Africa, the role of innovative smaller-scale technologies in facilitating such acceleration, and the implications of achieving accelerated electrification for inclusive economic growth and poverty reduction in the region.  The paper considers three questions:  (1) How might rapid recent innovation in renewable electricity generation technologies contribute to expanding access to and actual availability of power? (2) How do different approaches for expanding access to electricity affect economic growth, employment opportunities, and poverty? (3) How can innovative approaches to electricity sector governance in the region improve the prospects for effectively expanding national power systems and strengthening mutually beneficial regional interconnections among national systems?

Methods

After providing information on recent experience with electrification in Sub-Saharan Africa, and historical experience with electrification in today’s advanced economies, the paper presents and evaluates findings from two bodies of literature on the topic, specific to Sub-Saharan Africa.  The first body of literature concerns questions (1) and (2) above – what are the potential economic development benefits of expanded electricity access, based on actual experience in the field; and what role can be played by smaller-scale generation technologies, particularly solar PV, in providing such expanded electricity access?  The second body of literature addresses question (3) above, by reviewing evidence on weaknesses in electricity sector management and regulation and the implications of these shortcomings in sector governance? From these critical reviews, the paper derives policy recommendations for accelerating economically effective access to electricity in the region.
Results

On electricity access and economic development in Sub-Saharan Africa:  Because home-scale systems provide so little power electricity relative to what is needed for most productive uses other than lighting, it is necessary to complement current hom-lighting initiatives with investments in larger-scale supplies.  In more remote and less densely populated areas, grid electrification is costly and slow to materialize.  This has greatly increased interest in mini-grids across Sub-Saharan Africa, usually but not always based on solar PV, that can be constructed sooner.  Experience so far with mini-grids in Sub-Saharan Africa is quite limited, but experience elsewhere highlights that mini-grids also are costly and cannot be financially sustainable without “anchor customers” – businesses using larger quantities of electricity than households and micro-enterprises.  No less relevant than these supply-side considerations is the observation that even where grid-quality electricity or its equivalent are available, and connections are subsidized, use of electricity may be small because of affordability constraints; high connection costs only exacerbate that.  Consequently, it is difficult to separate the question of what electrification can do for economic development from the question of what level of economic development is needed before electricity becomes more widely affordable.
On electricity sector management and regulation in Sub-Saharan Africa:  Low levels of connectivity and actual electricity utilization in the region due to cost are exacerbated by the more-than-additive effects of numerous governance problems.  Often discussions of this issue focus on the low level of private sector participation in the region’s electricity systems, and the lack of effective competition to lower cost and improve reliability of power generation.  These are indeed important issues, but so are a number of other problems that lower efficiency and obstruct needed investment, including political interference and lack of transparency and accountability in regulation of prices, procurement, and transmission access; weak longer-term planning for sector expansion; and poor management of publicly owned facilities, including under-investment in maintenance as well as new capacity, usually as a result of tariffs that fall well short of covering costs.  The consequences include inadequate investment to meet growing demands, as well as inefficiencies in use of available capacity and barriers to expanding cross-border power trade.  For mini-grids in particular, critical regulatory elements include the capacity to recover costs from customers, and mechanisms for addressing investment risks from the arrival of subsidized grid electricity.  While some progress in dealing with these issues has been made, at least on paper, much remains to be accomplished.
Conclusions

(1) Well-thought-out, evidence-based plans for national electrification are crucial. Such plans should include strategically planned grid extension to focus initially more effort on locations where expanding access can have significant economic developmentsfor larger-scale productive uses, and similarly targeted investments in mini-grid development.  Basic household needs also are important but can be met at lower cost witrh home-based systems.  (2) More analysis is needed to improve understanding of the roles played by increased electricity access and availability, and improved service reliability, in spurring economic development, increased employment, and reduced poverty in Sub-Saharan Africa. It is especially important to better understand the economics of mini-grid investment in the region.  To that end, there is a good case for increasing the number of well-designed and soundly operated private mini-grid investments in Sub-Saharan Africa as a way to shed light on the benefits they can provide, and the costs incurred.  (3) Changing longstanding institutional forms, regulatory norms, and management practices is always fraught with political economy issues.  However, efforts to increase power sector investment and make use of innovative technology will in themselves accomplish little without progress also in sector governance.  Such efforts also can take advantage of innovation in designing regulatory systems, and in understanding of organizational behaviour.
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