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What you can find in the SAAP 
annual reports & similar 

documents  
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Power Pools in Africa 
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The Southern Africa Power Pool 
(SAPP) 

• 12-member organization 
in operation since 1995 

• Governed by 4 
agreements:  
– The Inter-Governmental 

Memorandum of 
Understanding  

– The Inter-Utility 
Memorandum of 
Understanding 

– Agreement Between 
Operating Members  

– Operating Guidelines  
 4/28/14 

Source: Southern Africa Power Pool 
http://www.sapp.co.zw/sappgrid.html 
Slide prepared by Amy Rose 





Pool Membership System Size Geographic Size 

PJM 13 states and DC Installed capacity: 184 GW 
Demand: 838 TWh/yr 

0.630 M km2 
 

EU IEM 28 Countries Installed capacity: 947 GW 
Demand: 2856 TWh/yr 

4.3 M km2 

Greater Mekong Sub-
region 

5 countries & 2 
provinces PRC 

Installed capacity: 118 GW 
Demand: 400 TWh/yr 

2.5 M km2 
 

Central America MER 6 countries Installed capacity: 13 GW 
Demand: 39 TWh/yr 

0.5 M km2 

Southern African Power 
Pool 

12 countries Installed capacity: 58 GW 
Demand: 353 TWh/yr 

9.1 M km2 

East African Power Pool 9 countries Installed capacity: 35.8 GW 
Demand: 212 TWh/yr 

2.3 M km2 

West African Power Pool 14 countries Installed capacity: 12.1 GW 
Demand: 40 TWh/yr 

5.0 M km2 

Comparative analysis of some power systems 

SOURCE: Amy Rose Dissertation, MIT (2017) 













Supply & demand 
Operation & investment 
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• Electricity demand increased by 2.6 % in the period 
under review. 

• Installed generation capacity stood at 59,539 MW with 
operating capacity was 54,397 MW against a demand 
and reserve of 53,478 MW. 

• Current generation excess capacity of 919 MW; 
• New generation installed capacity amounting to 4,180 

MW was commissioned in 2016. 
• SAPP installed a total of 19,588 MW of new generation 

capacity in the last 12 years which gives an annual 
average of 1,630 MW of new generation capacity. 

• A total of 30,646 MW is planned to be commissioned 
between 2017 and 2022 15 

Statistics 



• The SAPP is divided into three control areas, each 
with its own control area system operator. 

• Eskom serves as the operator for Botswana, Lesotho, 
southern Mozambique, Namibia, South Africa,  and 
Swaziland; Zimbabwe Electricity Supply Authority 
(ZESA) is the operator for Zimbabwe and northern 
Mozambique; and Zambia Electricity Supply 
Corporation (ZESCO) is the operator for Zambia and 
the DRC.  
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Control areas 



Market rules 
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The SAPP regional market platform started in 2001 with the Short-Term 
Energy Market (STEM), a collaborative market structure within the SAPP, 
set up to facilitate short term electricity trading between SAPP members. 
Following the diminishing surplus capacity in South Africa and the aging 
infrastructure, this short-term market through STEM became dormant 

after 2006 and was eventually discontinued.  
The system was succeeded in 2009 by the Day Ahead Market (DAM), a 

competitive regional energy market that trades (via a double-sided 
auction process) hourly energy contracts for the following day inclusive of 
existing bilateral contracts (cleared first), transmission capacity constraints 

and wheeling fees.  
The DAM was complemented in 2016 with the Intra Day Market (IDM). 
The IDM enables trades up to one hour prior to delivery, which allows 
utilities to adapt their purchasing volume if they failed to cover their 

needs in the DAM.  
The regional energy market therefore gradually introduced innovations to 
make the market mechanism more responsive. (see Box 1) This resulted in 
an expansion of regional market share from 0% of the total of total cross-

border trade in 2009 to 6% in 2015.  



These types of energy trade are hence driven at the regional level, 
in contrast to traditional bilateral energy trading. Flexible regional 
purchasing agreements (vs. bilateral agreements) can contribute 
significantly to energy security by providing a solution for peak 
demand situations, and can even go hand in hand with regional 

solidarity. South Africa for example was able to supply Zambia and 
Zimbabwe with emergency power in 2016, with voluntary and 
complementary action also taken by Swaziland and Lesotho to 

reduce consumption (UNCTAD, 2017). That said, bilateral 
arrangements continue to dominate cross-border power exchange 
(94%). The use of the regional energy trading platform is therefore 

limited, which suggests that it does not (yet) fully align with national 
interests.  



Evaluation 
Accomplishments & challenges 
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Despite the initial, relative success of the Southern 
Africa Power Pool (SAPP), power pools across the 
continent (including SAAP) are faced with:  
• A deficit in investment in generating and transmitting 

power nationally;  
• A lack of trust among states and willingness to 

liberalise markets;  
• A dominance by national power providers in national 

politics and  
• The resulting preference for bilateral over regional 

agreements.  
 23 

African power pools 
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• Inefficient utilization of existing physical 
bilateral contracts 

• Design efficient transmission cost allocation 
rules 

• Efficient trade is limited by transmission 
constraints (which are partly a consequence of the 
other shortcomings) 

• Weak governance of the regional markets 
 

 

 

Challenges 



Bilateral contracts 
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Comparison of optimal trade flows with 
direction of bilateral contracts   
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Physical bilateral contracts 
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• Contracts play a key role to guarantee security of 
supply during supply shortages 

• Treating bilateral contracts as physical obligations 
(i.e. they are dispatched even if a lower cost alternative 
exists) introduces inefficiencies in the use of 
generation and transmission infrastructure, reduces 
total trade and increases system costs 

• (Our proposal of) Implicit Auctions with Security of 
Supply Guarantees captures the benefits of physical 
contracts while minimizing market distortions * 

(*) Source: Amy Rose, “Improving the performance of regional electricity markets in 
developing countries: The case of the Southern African Power Pool”. PhD thesis, MIT IDSS, 
May 2017 
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The problem with the firm contracts 
(a more detailed explanation) 



Transmission cost allocation 
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The basic cost allocation principles  
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Who could imagine that they are right? 
 Beneficiary (not the “user”) must pay 

 Transmission network charges should not 
depend on commercial transactions  

 Transmission network charges should be 
determined ex ante and not updated (for a 
reasonably long time) 

Source: MIT Study “The future of the electric grid”, 2011  



ZIZABONA 
Comparison of cost allocation methods  
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• Transits do not capture complete picture of line use or benefits 
• Network use does not always correspond to economic benefits 

SOURCE: Amy Rose Dissertation, MIT, Engineering Systems Division (2017) 



• Necessary transmission investments have 
failed to materialize partly due to a lack of 
coordinated planning and flawed transmission 
pricing rules 

• SAAP needs a new method for allocating 
network costs that guarantees cost recovery, 
allocates costs in proportion to each user’s 
benefit and avoids market distortions 

32 

Transmission cost allocation 



• Zimbabwe - Zambia – Botswana – Namibia 
Interconnector (ZIZABONA) 

• Zambia – Tanzania – Kenya Interconnector 
• MOZISA Transmission Project 
• Mozambique Transmission Backbone Project (STE) 
• Central Transmission Corridor in Zimbabwe 
• Mozambique - Malawi Interconnector 
• Botswana –South Africa (BOSA) Interconnector 
• Namibia - Angola Interconnector 
• Malawi – Zambia Interconnector 
• Malawi –Tanzania Interconnector 
• Mozambique – Zambia Interconnector 
• Mozambique –Tanzania Interconnector 
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Transmission Interconnector Projects 
(most of which are making little progress) 



Meeting on Transmission Pricing 
•  Members of the SAPP Markets and Planning Sub-

Committees met from the 28th to the 29th of June 
2016 in Johannesburg, South Africa and reviewed 
results from the new transmission pricing 
methodology, analyzed the financial impacts on 
utilities, and then made key resolutions pertaining to 
implementation of the new methodology. The work 
is still ongoing. 
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Progress is being made 



Transmission constraints 
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• The challenge faced by the pool is the transmission 
congestion mainly on the central corridor. This is 
demonstrated by the significant amount of energy 
that was matched and not traded due to 
transmission constraints. 
– A total of 2,779,223 MWh was matched with only 

1,023,056 MWh or 34% (of what was matched) being 
traded on the market in 2016 / 17. 

– USD 75.5 million exchanged via the competitive 
market and the competitive market share stood at 
11% of total wholesale energy 
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Transmission constraints 



• Despite notable achievements recorded in the year 2016, there 
are still challenges that the SAPP market faced during the year 
that include transmission constraints that resulted in 66% of the 
matched volume on the competitive markets failing to be 
traded.  

• The low rainfalls recorded in the region in the year 2015 resulted 
in reduced generation from the members that have 
predominantly hydro sources.  

• As a result, a number of new bilateral contracts were entered 
into that had priority ahead of the competitive market on the 
already constrained transmission facilities.  

• This resulted in an increase in matched volumes on the market 
that could not be traded as result of transmission constraints. 

37 

Transmission constraints (detail) 



Weak governance 
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• The SAPP was formed in a weak and uncoordinated 
regulatory environment 
• No regional regulator for first 10 years 
• First 5 years only four countries had national regulators 
• Market context has changed significantly since 1995 
 

• Regional Electricity Regulators Association (RERA) 
• Association with no authority to establish or enforce rules 
• Tasked to facilitate harmonized national policies, legislation and 

regulations and increase information sharing 
• Well-regarded as credible regulatory institution 

Weak governance - 1 
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The SAPP does not have:  
• a regional entity responsible for transmission planning 
• clear definition of a “regional” project 
• criteria to evaluate and rank candidate projects  
 
Network cost allocation: 
• MW-km applied only to lines used for wheeling 
• does not guarantee cost recovery for all interconnections 
 
As a result, most new lines:  
 are developed under private initiative 
 are paid for through privately negotiated contracts 
 have clearly identifiable beneficiaries 

Weak governance - 2 



System Operation 
• The SAPP, WAPP and EAPP, with headquarters in Harare, 

Cotonou and Addis Ababa, respectively, are all 
specialised institutions governed by their respective 
regional organisations, the SADC, ECOWAS and COMESA.  

• Within the legal, administrative and financial framework 
of these regional organisations they operate as 
independent bodies based on Intergovernmental 
Memorandums of Understanding and inter-utilities 
MoUs, and in the case of the WAPP and SAPP also on a 
legally binding regional energy protocol.  

• Various actors consider the SAPP Coordination Centre to 
be a well-run and transparent organisation that 
effectively promotes the regional energy agenda and 
regional energy cooperation  
 41 

Decision-making, governance and 
institutions (More detailed explanation) 
 



Regional Regulation 
• Power pool operations are often overseen by a regional 

authority in charge of regulating regional energy trade and 
facilitating the harmonisation of regulatory policies, 
legislation, standards and practices.  

• The WAPP has the ECOWAS Regional Electricity Regulatory 
Authority (ERERA) based in Accra and the EAPP has the 
Independent Regulatory Board (IRB) based in Addis Ababa. 

• Paradoxically, the SAPP is the only power pool with a 
functional regional market dynamic yet it does not have a 
regional authority regulating the regional energy trade but 
a Regional Electricity Regulatory Association (RERA) which 
regroups national regulators of  10 of the 15 SADC 
members22. However there is an expressed intent to have 
the SADC transition into a regional regulatory authority. 
Recently this has happened.   
 42 

Decision-making, governance and 
institutions  (More detailed explanation) 
 



Market rules 
• SSA power pools work under the auspices of a 

Regional Economic Community (REC) but follow a 
specific set of rules between their members. 
While they create some type of supranational 
governance, power pool structures have limited 
power over member states, as commitments and 
agreements are often non-binding and cannot be 
enforced.  

• Paradoxically, the most functional power pool 
(SAPP) has the least institutionalised governance 
system in place. 43 

Decision-making, governance and 
institutions (More detailed explanation) 
 



Interesting documents 
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“Addressing gaps and 
weaknesses in regulatory 
systems, including their 

legal, regulatory and 
administrative frameworks, 

is one of the building 
blocks for enhancing the 

efficiency of power pools” 
 
 

“From a regional 
perspective, putting in 

place a common legal and 
regulatory framework is 

one of the prerequisites for 
operationalizing and 

ensuring the effectiveness 
of regional power pools.” 
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How much generation capacity can 
be (reliably / efficiently) installed in 

a given country? 
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An interesting attempt… 
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Dissertation defense of Amy M. Rose.  
 

Date: Thursday, 4 May 2017 
Time: 12:00PM 
Room: E19-319  
Title: Improving the performance of regional electricity 
markets in developing countries: The case of the Southern 
African Power Pool 
Committee: R. de Neufville (chair),  
I. Pérez-Arriaga (supervisor), R. Stoner 
Defense Chair: E. Moniz 



THANK YOU FOR YOUR ATTENTION 
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