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PATHWAYS TO ELECTRICITY ACCESS EXPANSION IN SOUTH SUDAN ASA

CoVvER NOTE

Following independence from Sudan in 2011, South Sudan’s electricity sector showed encouraging signs of early
development but suffered significant physical and institutional damage during the subsequent civil war. Most
power plants and isolated grids were destroyed or shut down and many key sector institutions became essentially
defunct amid critical staffing and resource shortages. Most of the Government of South Sudan’s (GoSS) ambitious
reform agenda articulated in the pre-war years had to be suspended or abandoned, and what little sector
investment was made came largely from private sector actors. As such, though GoSS has taken steps to rejuvenate
the sector and achieve stability, including through increased engagement with multilateral development banks
and foreign investors, limited sector progress has been made since independence.

South Sudan’s power sector policy framework is weak and many of the country’s limited institutions lack both
capacity and clear mandates. The Ministry of Energy and Dams (MoED) is the apex policy-making institution of
the government and also functions as a regulator in absence of an independent regulatory body. The South Sudan
Electricity Corporation (SSEC), an autonomous public institution, is the main national power utility in country that
is mandated with expanding and operating generation and distribution assets. However, SSEC’s role in the sector
has become increasingly uncertain following the decommissioning and destruction of many of its assets as well
the de facto privatization of the Juba power system after formation of the Juba Electricity Distribution Company
(JEDCO) joint venture with a private IPP (Ezra) as a majority shareholder. Some official sector policy and strategy
documents were developed soon after independence, including the South Sudan Electricity Corporation Act 2011
and the National Electricity Policy 2013, but these only provided a partial sector management framework and
have suffered from diminished relevance in a sector shaped more by conflict than policy. A National Electricity Bill
was drafted in 2015 and passed by the cabinet but has yet to be ratified.

South Sudan suffers from significant levels of suppressed demand as well as well as one of the world’s lowest
access rates — 6.7% as of 2019 and estimated at an even lower 5.4% by a 2022 World Bank survey. About 70%
of the population depends on traditional biomass fuels such as wood-fuel, charcoal, crop residue, and animal dung
to provide their cooking and heating energy needs. Grid power, meanwhile, is expensive, carbon-intensive, and
practically nonexistent outside of Juba, the capital. GoSS estimates total capacity in the country to be around
130MW, of which only around half is both operational and available to the general public. South Sudan’s electricity
mix is currently 100% thermal, though the country possesses significant renewable potential. Five identified high-
potential hydropower sites along the Nile could add up to 2,600MW, while 40 MW of solar are currently under
development around Juba.

Most of the country’s operational power infrastructure is concentrated in and around Juba, where JEDCO supplies
power to around 30,000 connections at an average tariff of USD 0.40/kWh, among the highest in the region. With
few exceptions, most other public generation and distribution infrastructure elsewhere in the country has fallen
into disrepair or is no longer operational due to inadequate maintenance and fuel supplies. There is no
transmission infrastructure in the country, though several proposals for transmission lines and interconnectors
are at various stages of development.

The Pathways to Electricity Access Expansion ASA marks the first reengagement of the Bank in the South
Sudanese energy sector since 2014. The Bank began dialogue with the government on energy sector issues almost
immediately after independence, resulting in development of an Energy Sector Strategy Note in 2013 and
preparation of the Energy Sector Technical Assistance Project IPF in 2014 (IPF), but had to pause and ultimately
cancel these efforts after outbreak of war and a shift in priorities to humanitarian support. The Pathways ASA
launched almost six years after suspension of prior engagement and sought to achieve three de facto objectives:



i) to build relationships with counterparts at key sector institutions; ii) to take stock of developments in the sector
and its challenges since 2014; iii) to identify options for sustainable access expansion and inform future Bank
lending and analytical operations.

To this end, the Pathways ASA prepared the following six independent but complementary deliverables:

1. South Sudan Electricity Sector Diagnostic. An update of the 2013 Strategy Note, providing a
comprehensive stocktaking of the country’s electricity sector landscape, an assessment of its challenges
and opportunities, and concrete recommendations to address its major gaps.

2. High-Level Least-Cost Electrification Plan. Drawing on established WB geospatial methodology, various
scenarios for achieving 50% access by 2030 using the OnSSET tool.

3. Geospatial mini-grid site assessment. Building on the high-level electrification plan and further geospatial
data, a prioritization mini-grid sites for development among South Sudan’s many unelectrified towns and
cities along with tentative investment cost estimates.

4. Off-grid and Mini-grid Market Assessment. Both a nationally representative survey to provide a field-
based estimate of the access rate and household and small business and institutional energy consumption
behavior (5.4% — previous estimates based on extrapolation of historical data had overestimated this
figure) and evaluation of the supply side and regulatory side and how these could be strengthened.

5. Legal Analysis. Initial findings from a more detailed evaluation of the sector’s legal framework, identifying
key weaknesses and possible approaches to address these.

6. Political Economy Analysis. A deep-dive on the energy sector’s political economy and implications for
sector development in general and World Bank operations in particular.

The remainder of this cover note summarizes some of the key takeaways from the Pathways deliverables.
Rather than summarizing each deliverable, which the executive summaries preceding each of the documents
already do, this note intends to provide a concise synthesis of the ASA’s outputs’ core results. The analysis
conducted under these deliverables has already significantly informed the design of the South Sudan Energy
Access and Institutional Strengthening (ASSIST) Project, approved by the Board in May 2023, and will hopefully
continue to inform subsequent operations as the Bank continues to support South Sudan on its path to sustainable,
universal access.

Takeaway 1: Sustainable power sector growth will require a shift from the current ad-hoc approach to
systematic, forward-looking planning that can inform cost-effective policies and investment.

South Sudan needs to redesign its energy policy framework to ensure it reflects sector realities and centers
access expansion. To date, South Sudan does not have a formalized sector master plan, leaving development
unstructured and heavily influenced by individual developer solicitation. There have been some developments to
enable robust planning and policymaking post-independence, including the 2013 National Electricity Policy
intended to chart a pathway for power sector development, but the Pathways Sector Diagnostic determined that
massive changes in the energy landscape over the last decade as a result of conflict and institutional realignment
has diminished the relevance of these efforts. Access expansion has to date been less of a priority than large-scale
infrastructure investment and needs to be mainstreamed systematically in planning, policies, and investment
decisions.

Robust sector planning will be required to help South Sudan choose among many available development paths
efficiently and sustainably. The near-greenfield nascency of South Sudan’s power sector gives rise to a wide range
of potential sector development trajectories. These include catalyzation of off-grid technologies, rehabilitation of
defunct isolated grid systems, investment in isolated grids in towns and cities, linking up these isolated grids into
an initially rudimentary and eventually fully-fledged transmission system, and interconnections with major



neighboring renewable energy suppliers such as Ethiopia and Kenya. These are all prima facie attractive sector
development options but between which GoSS has very little capacity to decide or apportion resources in a
systematic, data-driven way. To date, sector planning and investment has been largely driven by ad hoc private
sector solicitation or political priorities not necessarily founded in robust planning principles.

Sustainable sector development will therefore require investment in South Sudan’s capacity to conduct
national-level power sector planning and a political commitment to adhere its results. This planning should be
based on rigorous supply and demand forecasts, taking into account the country’s macroeconomic and
geographical features; resource endowments including abundant renewable solar and hydro resources; viable
trade options through regional interconnections; and technological and cost evolutions, which would require
coordinated efforts from various stakeholders. Although the high level of fragility and volatility in the country can
make mid- to long-term planning difficult, having a clear vision with concrete targets and measures can help the
sector become more resilient against disruptions and insulated against short-termism and stakeholder capture.

Takeaway 2: Sector legal and regulatory frameworks need to be updated and expanded to create clear sector
mandates and build necessary transparency for private sector investment.

Many of South Sudan’s key legal and regulatory documents are outdated, contain significant gaps, or have yet
to be written. A National Electricity Bill was drafted in 2015 was passed by the Cabinet but contains several gaps
that threaten to limit its effectiveness as a governing document and has been returned by the Ministry of Justice
for revisions that are still ongoing. In its current the Bill is not fit for purpose as a foundational energy sector
document as it concerns mostly the establishment and administrative details of an independent regulatory but
neglects to provide adequate coverage of the mandates and responsibilities of other sector institutions, including
the MoED and the SSEC. The 2011 SSEC law is to date the only ratified sector law but has also largely been rendered
obsolete by subsequent sector developments. As a result, sector mandates remain unclear and have created an
accountability vacuum around key sector functions such as electrification. The Legal Analysis under the Pathways
ASA identified several specific gaps and recommendations, and is supporting a series of consultative workshops
between infrastructure legal experts and the task force assigned to revise the Bill, which will be conducted before
the end of FY23.

Figure 1. Electricity Sector Institutional Landscape — Theory versus Reality
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Guided by development of core regulation around tariff setting, grid connection, and licensing, a robust PPP
framework will be required to attract necessary private capital at scale. Given the extremely weak public
institutional and financial management capacity in the country and the continued need for humanitarian support,
the electricity sector’s access to finance is likely to remain limited in the near term, constraining the sector’s
capacity to maintain existing assets and remunerate its personnel, let alone make major capital investments. In
Juba, the private sector already played an important role in restoring and improving electricity services amid
conflicts and declining public capacity. The formation of JEDCO resulted in a significant improvement in the
performance of the Juba grid with the system loss reported to be below 10% and supply reliability over 95%.
However, the JEDCO deal suffered from significant deficits in transparency and replicability, and several other
private investors consulted as part of the Pathways ASA noted the lack of clear PPP regulations — including
uncertainty even around who the counterparty for PPP deals would be —as major barriers.

Takeaway 3: Core sector institutions do not currently have the technical and human resources capacity to deliver
an effective access expansion program.

Legal and policy mandates need to only be clarified and strengthened but supported by sufficient allocation of
resources and investment. South Sudan’s public energy institutions are at once under-resourced and over-staffed.
Major technical gaps are ubiquitous, exacerbated by a brain drain of technical staff from the public sector to more
lucrative oil sector jobs. Retained staff face a dearth of professional development opportunities and low salaries
that are frequently not paid. At the same time, some sector institutions have large numbers of staff on their
payrolls even as their mandates and responsibilities have shrunk and remain ambiguous following partial
privatization of the sector. Low capacity also takes the form of low volume and quality of sector data. For instance,
SSEC financial reports more recent than 2014 could not be obtained for the Pathways Sector Diagnostic and are
unlikely to exist. The state of distribution grids outside of Juba could also only be very approximately ascertained
as MoED and SSEC only have limited reach and visibility outside of Juba.

Developing necessary capacity for sector institutions to manage access scale up with will require significant
investment in both institutional and human capital. Development sector projects should prioritize institutional
strengthening and capacity building on at least equal footing with infrastructure investment. This should involve
the usual complement of technical training and investment in systems, software, and processes, but beyond that
will also require more strategic, long-term support to sector institutions to develop business plans in line with
long-term mandates and visions along with resourcing and HR plans to successfully deliver these as well as
investment in transparency to improve reporting and accountability. Even more than in most other WB client
contexts, hands-on capacity building needs to be baked into almost every aspect of technical assistance delivery,
including on strengthening implementation capacity for development partner projects.

Takeaway 4: Under all scenarios, off-grid and mini-grid technologies will need to play a central role in South
Sudan’s access expansion

With the world’s lowest access rate and almost all grid infrastructure concentrated in one city, South Sudan will
not be able to achieve even modest access goals without investing in and enabling off-grid solutions. The
Pathways market assessment of South Sudan’s off-grid and mini-grid sector revealed that South Sudan’s energy
access rate is only 5.4%, the world’s lowest and possibly even a decrease from higher estimates from other WB
sources a few years prior. To cope with prohibitively high prices for those in Juba and little prospect for grid
connectivity in the near future in other cities and rural areas, many South Sudanese in both urban and rural areas
have switched to off-grid electricity options. Off-grid installed generation capacity in Juba stands at 29 MW, only
slightly lower than Ezra’s 33MW generation capacity. Diesel generators are responsible for 99% of off-grid
generation capacity, with the remaining 1% generated from solar, but the Pathways market assessment revealed
strong interest and potentially growing demand for solar devices in South Sudan, particularly among rural
households, 98% of which have no access to electricity.



Figure 2. South Sudan’s electricity access rate by technology
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Source. World Bank (2023). Pathways to Electricity Access Expansion in South Sudan: Off-grid and Mini-grid Market Assessment.
*Note. Data was collected through a nationwide survey of 1,261 households and 281 institutions. The findings from in-depth qualitative
interviews with focus groups representing 10 different states and 21 key informants, on top of extensive literature reviews, were accounted
for in the data analysis.

Pathways geospatial modelling shows that even with high demand growth and significant reductions in the cost
of grid power, around half of the new connections required to reach 50 percent access by 2030 would need to
come from off-grid and/or mini-grid solutions. Achieving this target would require approximately US$1 billion in
investment to enable 1 million connections per year between 2026 and 2030 (see Figure 3), around half of which
from off-grid solutions. A more pessimistic scenario in which grid costs remain high and demand grows only
modestly resulted in almost no grid expansion, with almost all new connections coming from off-grid solutions.
Supplementary analysis performed as part of the Pathways mini-grid site assessment identified around 361 towns
and villages across South Sudan, including major regional hubs such as Yei, Yambio, and Wau, and Malakal, show
high suitability for mini-grid development.

Figure 3. Identifying Least-Cost Energy Technologies and Estimated Costs for 50% access by 2030
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Currently, there is a small number of private off-grid and mini-grid companies active in South Sudan but they
face numerous challenges in sustaining, let alone expanding, their business. Distribution to consumers,
especially in rural areas, is limited by high transportation costs and frequent disruptions at military checkpoints.
The lengthy and complicated licensing/permitting process and high taxes, such as a 30% import duty tax on off-
grid products, are other factors that discourage many private companies from entering the market. Few
companies are actively distributing solar products and fewer still offer Verasol-certified products or consumer
financing. These supply-side challenges are compounded by extremely low consumer affordability (see next
Takeaway) and a marked absence of consumer finance or mobile money solutions compared to South Sudan’s
East African peers.

Takeaway 4: Reducing the cost of energy and improving affordability has to underpin all future power sector
development

South Sudan faces a triple penalty of paying prohibitively high electricity prices, being locked out of clean
technology options, and locked into fossil fuels with volatile costs. Despite being one of the poorest countries,
the electricity tariff in South Sudan is one of the highest in the region at an average of USD 0.4/kWh. Prohibitively
high tariffs and connection costs owing to expensive imported fuels and equipment have made electricity service
an unaffordable luxury to most. According to SSEC’s estimates, South Sudan’s total electricity demand could be
up to 300 MW if there were no supply and affordability constraints. Instead, Juba’s dollar-denominated tariffs
have become even less affordable to end-consumers in recent years due to the sustained depreciation of the
South Sudanese pound, as a result of which the tariff has more than doubled in South Sudanese pound terms over
the last two years. Peak demand in the Juba grid dropped from 30 MW to a low of around 20 MW in May 2022
(though has slightly recovered since then).

Making electricity in South Sudan both cleaner and more affordable will require an integrated and multifaceted
approach of both demand-side and supply-side interventions. An ongoing JEDCO study is identifying
opportunities to reduce the cost of service as a result of the Ezra hybridization and Nesitu solar plants currently
under construction, but the right incentives and regulations will need to be in place to ensure that these cost
savings are actually passed on to consumers and that conflicts of interest between incumbent sector players and
potential developers of new renewable energy capacity can be managed. Targeted grid extension to large
consumers — in particular, institutional consumers like UN compounds, many of whom are still entirely powered
by standalone diesel generators — can bring necessary liquidity into the system to introduce lifeline or discounted
tariffs for lower or middle-income residential consumers. For rural access, subsidies either on the supply-side in
the form of result-based financing or directly to consumers may be required to promote affordability and drive
long-term market creation.



