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CURRENCY EQUIVALENTS 

 

(Exchange Rate Effective March 2016) 

 

Currency Unit = Botswana Pula (BWP) 

 BWP 1.00 = USD 0.089  

USD 1.00 = BWP 11.18  

 

FISCAL YEAR 

April 1-March 31 
 

ABBREVIATIONS AND ACRONYMS 

 

AfDB 

AGC 

African Development Bank 

Automatic Generation Control 

BERA 

BPC 

Botswana Energy Regulatory Authority  

Botswana Power Corporation 

BWP Botswana Pula 

CBM Coal-Bed Methane 

CCS Carbon Capture and Storage 

CFB Circulating Fluidized Bed 

CMM Coal-Mine Methane 

CO2 Carbon Dioxide 

CPS Country Partnership Strategy 

CSP Concentrating Solar Power 

DEA Department of Environmental Affairs of MEWT 

DGS 

DNP 

Department of Geological Survey of MMEWR 

Defect Notification Period 

DWMPC Department of Waste Management and Pollution Control of MEWT 

EIA Environmental and Social Impact Assessment 

EMP Environmental Management Plan 

EPC Engineering, Procurement, and Construction 

ERR Economic Rate of Return 

FGD 

FBHE 

Flue Gas Desulfurization 

Fluidized Bed Heat Exchangers 

FM Financial Management 

GEF Global Environment Facility 

GHG 

GoB 

Greenhouse Gas 

Government of Botswana 

GWh 

IBRD 

Gigawatt-hour 

International Bank for Reconstruction and Development 
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ICB International Competitive Bidding 

ICBC Industrial and Commercial Bank of China Limited 

IMF International Monetary Fund 

IPP 

ISR 

Independent Power Producer 

Implementation Supervision Report 

km Kilometer 

kW Kilowatt 

kWh 

M&E 

Kilowatt-hour 

Monitoring and Evaluation 

MCL Morupule Colliery Ltd 

MEWT Ministry of Environment, Wildlife, and Tourism 

MFDP Ministry of Finance and Development Planning 

MMEWR Ministry of Minerals, Energy, and Water Resources 

MW Megawatt 

MWh 

NDP 

Megawatt-hour 

National Development Plan 

NGO Nongovernmental Organization 

NOx Nitrogen Oxides 

NPV Net Present Value 

NSC North-South Carrier 

O&M 

OE 

PAD 

Operation and Maintenance 

Owner’s Engineer 

Project Appraisal Document 

PC Pulverized Coal 

PCG 

PM10 

Partial Credit Guarantee 

Particulate Matter with a diameter of 10 micrometers or less 

PMU 

PPE 

RAP 

Project Management Unit 

Personal Protection Equipment 

Resettlement Action Plan 

RESA 

RfP 

Regional Environmental and Social Assessment 

Request for Proposal 

SADC Southern African Development Community 

SAPP Southern Africa Power Pool 

SBD Standard Bidding Document 

SBW Shenyang Blower Works 

SCADA 

SHE 

System Control and Data Acquisition 

Safety, Health, and Environment 

SIA Social Impact Assessment 

Sinosure China Export & Credit Insurance Corporation 

SO2 Sulfur Dioxide 
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SSA 

Sulfur Oxides 

Sub-Saharan Africa 

TA 

 

Technical Assistance 
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DATA SHEET 

A. Basic Information  
 

 

Country: Republic of Botswana Project Name: 

Botswana - 

Morupule B 

Generation and 

Transmission 

Project 

Project ID: P112516; P116784 L/C/TF Number(s): 
IBRD-78010, G-

2030, TF-13099 

ICR Date: 10/06/2016 ICR Type: Core ICR 

Lending Instrument: 
SIL 

Loan and PCG 
Borrower: 

Republic of  

Botswana 

Original Total 

Commitment: 

USD 136.40M (IBRD 

Loan) 

USD 242.7M (IBRD 

PCG) 

 

Disbursed Amount: 

USD 68.88M 

(IBRD) 

USD None (PCG) 

Revised Amount: 

USD 136.40M (IBRD 

Loan) 

USD 224.8M (IBRD 

PCG) 

 

  

Environmental Category: A 

Implementing Agencies: Ministry of Minerals, Energy and Water Resources 

Botswana Power Corporation (BPC) 

Cofinanciers and Other External Partners: African Development Bank (AfDB), Industrial and 

Commercial Bank of China Limited (ICBC), China Export & Credit Insurance Corporation 

(Sinosure) 

 

B. Key Dates  

Process Date Process Original Date 
Revised / Actual 

Date(s) 

 Concept Review: 09/29/2008 Effectiveness: 2/15/2010 08/09/2010 

 Appraisal: 08/24/2009 Restructuring(s):  03/08/2013 

 Approval: 10/29/2009 Mid-term Review: 11/15/2011  05/11/2012 

   
IBRD Loan Closing:  

IBRD PCG Closing 

06/30/2014 

09/09/2013 

06/30/20141 

09/09/2015 

                                                 

1 The ICR was prepared as a joint report covering the IBRD loan and the PCG, which closed in September 2015. 
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C. Ratings Summary 

C.1 Performance Rating by ICR 

 Outcomes: Unsatisfactory 

 Risk to Development Outcome: High 

 Bank Performance: Unsatisfactory 

 Borrower Performance: Unsatisfactory 
 

C.2 Detailed Ratings of Bank and Borrower Performance (by ICR) 

Bank Ratings Borrower Ratings 

Quality at Entry: Unsatisfactory Government: 
Moderately 

Unsatisfactory 

Quality of Supervision: Unsatisfactory 
Implementing 

Agency/Agencies: 
Unsatisfactory 

Overall Bank 

Performance: 
Unsatisfactory 

Overall Borrower 

Performance: 
Unsatisfactory 

C.3 Quality at Entry and Implementation Performance Indicators 

Implementation 

Performance 
Indicators 

QAG Assessments 

(if any) 
Rating  

 Potential Problem 

Project at any time 

(Yes/No): 

Yes 
Quality at Entry 

(QEA): 
 N/A 

 Problem Project at any 

time (Yes/No): 
Yes 

Quality of 

Supervision (QSA): 
 N/A 

 DO rating before 

Closing/Inactive status: 
U   

D. Sector and Theme Codes 

 Original Actual 

Sector Code (as % of total Bank financing)   

 Other Mining and Extractive Industries 20  

 Public administration- Energy and mining   

 Transmission and Distribution of Electricity  10 

 Power 80 90 
 

 

     

Theme Code (as % of total Bank financing)   

 Infrastructure services for private sector development 100 100 

 Participation and civic engagement   

 Regional integration   

 Rural services and infrastructure   
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E. Bank Staff  

Positions At ICR At Approval 

 Vice President: Makhtar Diop Obiageli K. Ezekwesili 

 Country Director: Guang Zhe Chen Ruth Kagia 

 Practice Manager/ 

Practice  Manager, 

Guarantees: 

Wendy Hughes 

Pankaj Gupta 
Subramaniam V. Iyer 

 Project Team Leader: Vladislav Vucetic Varadarajan Atur 

 ICR Team Leader: Vladislav Vucetic  

 ICR Primary Author: Eugene McCarthy  

 

F. Results Framework Analysis  

Project Development Objectives (from Project Appraisal Document) 

 

The PDOs are to support Botswana in: (i) developing reliable and affordable supply of 

electricity for energy security; (ii) promoting alternative energy resources for low-carbon 

growth; and (iii) building its institutional capacity in the energy sector.  

 
Revised Project Development Objectives (as approved by original approving authority) 

 

(a) PDO Indicator(s) 

 

Indicator Baseline Value 

Original Target 

Values (from 

approval 

documents) 

Formally 

Revised 

Target 

Values 

Actual Value 

Achieved at 

Completion or 

Target Years 

Indicator 1 :  Domestic Capacity (MW) as percent of peak demand 

Value 

(quantitative or 

Qualitative)  

90MW 

18% 

620MW 

102% 

N/A 

 

363MW 

60% 

Date achieved 10/29/2009 12/31/2013  June 24, 2014 

Comments  

(incl. %  

achievement)  

 

Indicator 2 :   Functioning energy regulatory agency, scope, staff, resources 

Value  

(quantitative or  

Qualitative)  

None Agency functional N/A  
Agency not 

functional   

Date achieved 10/29/2009  12/31/2011  September 9, 2015 

Comments  

(incl. %  

achievement)  

National Assembly, on August 8, 2016, passed the Bill to establish Botswana 

Energy Regulatory Agency. The agency is yet to be actually established and 

become functional. 
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Indicator 3 :  Low-carbon growth strategy 

Value  

(quantitative or  

Qualitative)  

None 
Strategy 

completed 
N/A None 

Date achieved 10/29/2009 12/31/2010  September 9, 2015  

Comments  

(incl. %  

achievement)  

No low-carbon growth strategy study was initiated during the project.  

Indicator 4 :  CBM utilization for energy (study) 

Value  

(quantitative or  

Qualitative)  

None Study completed N/A None 

Date achieved 10/29/2009 12/31/2011  September 9, 2015 

Comments  

(incl. %  

achievement)  

A CBM study was initiated and an Inception Report approved on March 12, 

2013, but the study did not proceed beyond the Inception Report due to problems 

with data collection.  

Indicator 5 :  CSP project (feasibility study) 

Value  

(quantitative or  

Qualitative)  

None  Study completed N/A Completed 

Date achieved 10/29/2009 6/30/2012  April 2013 

Comments  

(incl. %  

achievement)  

 

Indicator 6 :  CCS pilot project (feasibility study) 

Value  

(quantitative or  

Qualitative)  

None  Study completed  N/A  Completed 

Date achieved 10/29/2009 12/31/2012  February 27, 2015 

Comments  

(incl. %  

achievement)  

 

 

*See Section 3.2 

 

(b) Intermediate Outcome Indicator (s) 
 

 
 

 
 

 

Indicator Baseline Value 

Original Target 

Values (from 

approval 

documents) 

Formally 

Revised 

Target Values 

Actual Value 

Achieved at 

Completion or 

Target Years 

Indicator 1 :  

Power Station Component (A1) 

Test runs of units 1 to 4 

Commissioning of units 1 to 4 

Value  

(quantitative or  

Qualitative)  

Nil 
4 units tested and 

commissioned 
N/A 

 

4 units tested and 

commissioned 

 



x 

 

Date achieved 10/29/2009 12/31/2013  June 24, 2014 

Comments  

(incl. %  

achievement)  

The power plant was taken over by BPC on May 4, 2014, with recognized 

defects. A plant-level test was carried out in June 2014. BPC approved the test 

report on June 24, 2014. 

Indicator 2 :  

Transmission Component (A2) 

Isang 400/220 kV substation 

Two new 400kV lines:  

     Morupule-Phokoje 102 km 

     Isang-Morupule 215 km 

Value  

(quantitative or  

Qualitative)  

None 
Substation and 

lines completed  
N/A 

Substation and lines 

completed  

Date achieved 10/29/2009 12/31/2012  October 11, 2013 

Comments  

(incl. %  

achievement)  

 

Indicator 3 :  

Water Supply Component (A3) 

Water pipeline from the new Paje well field to Morupule spur line  

from MCL to Morupule B (5 km) 

Value  

(quantitative or  

Qualitative)  

None 
Water pipeline 

completed 
N/A 

Water pipeline 

completed 

Date achieved 10/29/2009 6/30/2012  December 2013 

Comments  

(incl. %  

achievement)  

 

Indicator 4 :  

Alternative Energy Development Component (B) 

CSP feasibility study 

CCS pilot feasibility study 

CBM potential assessed 

Value  

(quantitative or  

Qualitative)  

None Studies completed N/A 

CSP study 

completed 

CCS study 

completed 

Date achieved 10/29/2009 

12/31/2010 (CSP) 

6/30/2011 (CCS) 

12/31/2011 

(CBM) 

 

April 2013 (CSP) 

February 27, 2015 

(CCS) 

CBM not 

completed 

Comments  

(incl. %  

achievement)  

A CBM study was initiated and an Inception Report approved on March 12, 

2013, but the study did not proceed beyond the Inception Report due to problems 

with data collection. 

Indicator 5 :  

Institution and Capacity Building Component (C) 

Elec. tariff policy developed 

Regulatory agency defined 

Air quality measurements 

Value  

(quantitative or  

Qualitative)  

0.00 
Elec. Tariff policy 

developed 
N/A 

Interim tariff  study 

completed  
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Regulatory agency 

defined 

Air quality 

measurements 

Regulatory agency 

not established 

Air quality 

measurements 

partially available  

Date achieved 10/29/2009 

March 2011 

March 2011 

December 2011 & 

June 2012 

 

August 2011 

(interim tariff 

study) 

 

August 2015 

(ambient air quality 

measurements) 

Comments  

(incl. %  

achievement)  

National Assembly, on August 8, 2016, passed the Bill to establish Botswana 

Energy Regulatory Agency. The agency is yet to be actually established and 

become functional. 

 

Ambient air quality measurements available from one monitoring station out of 

four that were supposed to be installed. The remaining monitoring stations 

expected to be installed in 2017. 

 

 

G. Ratings of Project Performance in ISRs 

No. 
Date ISR  

Archived 
DO IP 

Actual 

Disbursements 

(USD millions) 

 1 12/15/2009 Satisfactory Satisfactory 0.00 

 2 04/30/2010 Satisfactory Satisfactory 0.00 

 3 10/19/2010 Satisfactory Satisfactory 0.00 

 4 08/10/2011 Satisfactory Satisfactory 43.27 

 5 12/10/2011 Satisfactory Satisfactory 43.27 

 6 07/18/2012 Satisfactory Satisfactory 50.72 

 7 03/25/2013 Moderately Unsatisfactory Unsatisfactory 68.88 

 8 11/02/2013 Unsatisfactory Unsatisfactory 68.88 

 9 05/30/2014 Unsatisfactory Unsatisfactory 68.88 

 

H. Restructuring (if any)  

A Level II restructuring was approved on March 8, 2013 to enable the use of International 

Bank for Reconstruction and Development (IBRD) loan proceeds to finance contracts for 

international technical and legal advisors.  
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I. Loan Disbursement Profile 
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1. Project Context, Development Objectives and Design  

1.1 Context at Appraisal 

1. Country Context. Botswana, a landlocked African country with a population of 

1.9 million people at the time of project appraisal, experienced rapid and sustained 

economic growth of nine percent per year over a period of almost four decades. As a result, 

GDP per capita increased from about USD 70 in 1966 to USD 6,150 by 2008, an upper 

middle income level, while poverty fell by half over the previous 20 years to an estimated 

30 percent. Botswana’s growth was driven by development of its extensive mineral 

resources (primarily diamonds), continuous stability, a sound business environment, and 

prudent macro-economic management.  

 

2. At the same time, Botswana’s high per capita income masked other factors 

constraining further economic growth and broader income distribution. The country’s 

economic base rested primarily on diamonds, whose production was forecast to decline.  

Unemployment remained over 20 percent, with limited opportunities outside of the 

minerals sector. The incidence of poverty was also high for a country of Botswana’s per 

capita income- with over 28 percent living on less than USD 1 per day.  

 

3. An increasing awareness of these economic and social concerns highlighted the 

need for an economic diversification strategy away from diamond production. However, 

two constraints threatened the viability of such a strategy: (i) the lack of skills for a modern 

labor market; and (ii) the need for reliable and secure electricity supplies to support a 

diversified mineral and industrial base, given Botswana’s dependence on electricity 

imports from South Africa, which met about two-thirds of peak demand in 2009 but were 

expected to be significantly reduced after 2012.  

 

4. The vulnerability of Botswana’s economy to external shocks was exposed during 

the 2008/2009 global economic crisis. Diamond exports fell by over 70 percent, the 

economy contracted sharply, and government revenue also declined. Though this impact 

was felt mainly in the mining sector, continuing access to reliable, low cost and secure 

energy supplies became a growing concern since it was critical to revitalize the economy, 

maintain the country’s competitiveness in global markets as well as sustain the 

Government’s poverty alleviation strategy. It was also important to preserve Botswana’s 

strong macroeconomic management performance and credit rating in international markets 

by controlling fiscal deficits and focusing public investment on priority areas that 

supported continued economic growth and diversification. 

 

5. Sector Context. Botswana traditionally had been meeting its electricity demand 

through imports from South Africa. The power supply expansion in South Africa and in 

the region was not keeping pace with increasing demand, resulting in power 

supply/demand imbalances in the Southern Africa Power Pool (SAPP), including in 

Botswana. As part of the National Development Plan 10 (2009-2016) (NDP-10) the 

Government decided to pursue a strategy of assuring electricity self-sufficiency while 

facilitating generation of power for export by the private sector.  
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6. Botswana had large coal resources suitable for power generation, which had 

remained largely undeveloped. Amongst possible coal-for-power development 

investments, two were given serious consideration:  

 Achieving self-sufficiency: Morupule B, a 600 MW coal fired power plant, based on 

coal from an adjacent, already operating coal mine, which was producing coal for the 

132 MW Morupule A power plant, was to be developed by the Botswana Power 

Corporation (BPC). A feasibility study for the project was initiated in 2001, under 

NDP-8 (1997-2003), and completed under NDP-9 (2003-2009); and  

 Tapping into the export market: Mmamabula, a 1200 MW plant, was to be located near 

the South African border and developed by the private sector as an independent power 

producer (IPP). Out of the 1,200 MW, 900 MW was to be exported to South Africa and 

300 MW was to be sold to BPC.  

 

7. In addition to coal, Botswana’s other major energy resource options included solar 

energy and prospective coal-bed methane (CBM). Solar power was still considered 

expensive, especially with energy storage or back up generation, which was needed to 

ensure continuity of supply. Botswana also had large, underground CBM resources, which 

could potentially be a low-to-medium cost source of power. However, these were largely 

unexplored and, thus, not yet available for large scale power generation. Botswana had 

favorable geological structures considered promising for carbon dioxide storage to 

decarbonize coal-based power generation through carbon capture and storage (CCS) 

technologies. Therefore, the Government’s energy policy emphasized the use of domestic 

coal, coupled with exploration of CCS potential, and complemented by developing solar-

based electricity generation and the exploration for CBM resources.  

 

8. Rationale for Bank Involvement The justification for World Bank involvement 

was based on the following considerations: (i) the project was consistent with the first ever 

World Bank Group Country Partnership Strategy (CPS) for Botswana, for fiscal years (FY) 

2009-2013, which had, as one of its pillars, ‘Increased Competitiveness-Infrastructure and 

Climate for Investment and Growth’; (ii) the World Bank possessed global knowledge, 

technical expertise, and financial instruments (including both loans and guarantees), which 

would enable financing of the project at the lowest cost (complemented by financing from 

African Development Bank, AfDB); (iii) the World Bank could provide assistance for 

capacity building for the implementing agencies; and (iv) the World Bank could support 

the Government’s efforts in developing a low carbon growth strategy across the sub-region 

and facilitate collaboration between Botswana and South Africa in carrying out a regional 

environmental and social assessment of planned energy investments between these two 

countries. The World Bank was also keen to engage in the energy sector in Botswana, 

which, at the time of the global financial crisis when commercial financiers were becoming 

much more risk averse, could benefit from the World Bank’s financial instruments, 

including both investment loans and guarantees for project finance.  
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1.2 Original Project Development Objectives (PDO) and Key Indicators (as 

approved) 

9. The original project development objectives were to support Botswana in: (i) 

developing a reliable and affordable supply of electricity for energy security; (ii) promoting 

alternative energy resources for low carbon growth; and (iii) building its institutional 

capacity in the energy sector. The first objective was to be achieved through the 

construction of a 600 MW coal-fired power plant, together with the associated transmission 

lines and substations; the second objective was to be achieved by preparing a low-carbon 

growth strategy to accelerate the assessment of alternative energy sources and possible new 

technologies, all with the longer term goal of increasing Botswana’s contribution to 

regional climate mitigation; and the third objective was to be attained by strengthening the 

policy, legal, and regulatory framework for electricity and coal, in particular by setting up 

an independent electricity regulatory agency. 

10. The key performance indicators linked to the three PDOs were the following: 

(i) domestic electricity generation as a percent of peak demand; 

(ii) potential reduction in CO2 emissions (through developing lower carbon 

power generation options); and 

(iii) setting up an electricity regulatory agency that is issuing decisions. 

1.3 Revised PDO (as approved by original approving authority) and Key Indicators, 

and reasons/justification 

11. Neither the PDOs nor the key indicators were revised during implementation. 

1.4 Main Beneficiaries  

12. The primary target groups of the project were electricity consumers in Botswana 

connected to the grid. The project was intended to replace electricity imports from South 

Africa with electricity generated in Botswana, ensuring continuous provision of affordable 

and reliable electricity supply and, thus, helping maintain economic growth and an 

attractive overall investment environment in the country. 

13. The construction of a new 600 MW coal-fired power plant, together with the 

associated mining operations, would also create employment opportunities during the 

construction period, a smaller percentage of which would continue after construction for 

the operation of the power station and the mine.  

1.5 Original Components (as approved) 

14. The original project had three main components, each with several sub-

components. 

15. Component A -- Morupule Power Generation Expansion. The component 

comprised the following sub-components: 
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(i) Sub-Component A (1) Morupule B Power Station: construction of a 600 MW 

(4x150 MW) coal-fired power station, adjacent to the Morupule A power station; 

(ii) Sub-Component A (2) Transmission System: construction, supply and 

installation of over 300 km of 400 kV transmission lines; 3x315 MVA 400/220 kV 

transformers; a 400/220 kV substation; reactive power compensation equipment; 

and an automatic generation control (AGC) system. 

(iii) Sub-Component A (3) Water Supply System: construction of a 80 km pipeline 

and associated collection and storage reservoirs to connect a series of new 

boreholes/wells to the power station for backup water supply; construction of power 

lines to bring electricity for pumping the new wells; and an extension pipeline from 

the Morupule Colliery Ltd. (MCL) water reservoir to the power station for the main 

water supply. 

 

16. Component B - Alternative Energy Development. This component included 

several studies to: (a) develop a low-carbon growth strategy for Botswana; (b) assess the 

feasibility for commercial scale concentrating solar power (CSP); (iii) develop a strategy 

for the efficient use and supply of CBM; and (iv) undertake a pilot CCS study to assess 

prospects for CCS in Botswana. 

 

17. Component C - Institution and Capacity Building. The component included (a) 

project implementation assistance and capacity building for BPC; and (b) institutional and 

capacity support for the Ministry of Minerals, Energy and Water Resources (MMEWR). 

18. Two infrastructure projects associated with the Morupule B project, though outside 

its formal scope, were also undertaken: (i) expansion of an underground coal mine; and (ii) 

construction of a 22 km water pipeline. Environmental and Social Impact Assessments 

(EIAs) were carried out for both these associated projects. 

1.6 Revised Components 

19. There were no revisions of the original project components. 

1.7 Other significant changes 

20. There were no significant changes in the design of the project or in the funding 

allocations. However, an important change was made to the operating arrangements of the 

Morupule B plant, with a five-year Operation-and-Maintenance (O&M) contract signed 

with an international firm for the period of January 2014 – February 2019.  

2. Key Factors Affecting Implementation and Outcomes  

2.1 Project Preparation, Design and Quality at Entry 

21. Soundness of the Background Analysis. The World Bank first became involved 

in Botswana’s energy sector in 2007 in the context of the country’s need to develop 

domestic power generation to mitigate the risk of potentially severe power shortages after 
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2012, when the imports were expected to be significantly curtailed due to the rising demand 

in South Africa. Botswana could not realistically count on alternative sources of electricity 

imports as the entire region was becoming increasingly short of supply; thus, domestic 

sources of power generation were the most feasible options for strengthening the country’s 

electricity supply. 

 

22. As mentioned in paragraph 6, the Government and BPC gave close consideration 

to the parallel development of two power plants: (i) the 600 MW Morupule B Power Plant, 

for the domestic market to achieve self-sufficiency and to be developed on the balance 

sheet of BPC; and (ii) the private sector-led 1,200 MW Mmamabula IPP, for the export 

market. The Mmamabula project stalled due to the need to negotiate a power purchase 

agreement for exports to South Africa. BPC initiated the procurement process for an 

Engineering, Procurement, and Construction (EPC) contract for the construction of 

Morupule B power plant in March 2007. Bidders were prequalified in May 2007, bids 

requested in July 2007, and offers received in December 2007, followed by the evaluation 

of bids and the subsequent signing of the EPC contract on November 15, 2008, well in 

advance of the World Bank’s appraisal of the project in August 2009. 

 

23. Assessment of Project Design.  In assessing the general design of the Morupule B 

generation and transmission project, several factors were taken into consideration: the 

realism of the objectives; the scope and complexity of the project; the choice of technology 

for the power plant; and the extent of Government commitment to the objectives. The main 

objective - assuring energy security - was realistic and had strong Government 

commitment. The two remaining objectives - preparing a low carbon growth strategy and 

putting in place a policy, legal, and regulatory framework - were also priority goals in the 

context of the sector’s longer term development.  

 

24. A plant capacity of 600 MW was selected to cover—together with the existing 132 

MW Morupule A and 90 MW Orapa plants—the expected peak electricity demand in the 

country at the time the plant would be commissioned. The choice of the unit sizes of 150 

MW was made as the best trade-off between the operational flexibility of the plant for a 

relatively small system such as Botswana’s, favoring smaller units, and the economies of 

scale and efficiency of the coal plants, favoring larger units. Two technology options were 

examined: (a) pulverized coal (PC) with flue gas desulphurization (FGD); and (b) 

circulating fluidized bed (CFB) technology.  Although bidders could make proposals based 

on either technology, a preference was given to CFB technology because of its advantages 

in controlling SOx emissions with lower water consumption, an important consideration 

for a water-scarce country. This advantage prevailed over the accompanying risks 

associated with BPC having no prior experience with constructing, operating, and 

maintaining plants with CFB technology. These risks were to be mitigated through 

selection of an EPC contractor with the requisite qualifications and demonstrated 

experience in designing and constructing CFB plants of similar unit size and proven design.  

 

25. Specific lessons based on the Bank’s worldwide experience with other power 

projects, including coal-fired power projects, were referred to in the Project Appraisal 
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Document (PAD).2 These lessons included: (i) ensuring that the implementing agencies 

have adequate capacity for all phases of the project, with an experienced owner’s engineer 

in place to support implementation; (ii) adopting a turnkey approach wherever feasible; 

(iii) taking early procurement action; (iv) giving thorough attention to environmental and 

social safeguard concerns; (v) providing a satisfactory policy framework, especially 

regulations, for timely and adequate tariff setting to ensure financial viability of 

utility/sector; and (vi) ensuring strong ownership of the project and reforms in the client 

country. Past Bank experience also recommended that Bank supervision be adequately 

resourced and staffed, including having a field-presence if necessary.  

26. Assessment of Risks. An assessment of risks was provided in the PAD, including 

project and country specific risks, as well as Bank reputational risks. No risks were rated 

as “high”; a number of particular risks were rated “substantial”, as was the overall project 

risk. The main shortcomings of the risk analysis were in under-rating and  insufficiently 

mitigating the following project-level  risks:  

(i) the weaknesses in implementation capacity of the implementing agencies 

(BPC and MMEWR) and resource constraints under the contract for the 

services of the owner’s engineer;  

(ii) the experience of the EPC contractor with CFB technology;  

(iii) technical risks related to the EPC contractual arrangements to ensure the 

integrity of the basic and detailed designs, manufacturing, construction, and 

commissioning; 

(iv) new technology posing O&M problems for BPC; and 

(v) the payment schedule under the EPC contract.  

27. Risks related to the implementation capacity of BPC and MMEWR and the 

resources for owner’s engineer (OE): The mitigation measures for the above risks 

proposed at the onset of the project were relevant, but did not go far enough in identifying 

what was needed in practice to mitigate the risks. In particular, the PAD emphasized that 

BPC had appointed an OE with adequate qualifications and experience to support 

implementation and supervision of both the power station and transmission line, and that 

the World Bank, through field based supervision, would also support BPC for timely 

actions to avoid delays. The PAD also noted the good track record of MMEWR in 

monitoring large projects within the associated mining and water sectors.  While the PAD 

reflected the efforts undertaken to put an appropriate project management structure in 

place, it fell short of assessing in more depth, and recommending in more detail, all 

important elements of this structure to mitigate the implementation capacity risks,. The 

level of staffing and qualifications of the BPC project management team for the power 

plant were not addressed in sufficient detail at project appraisal. The Bank also did not 

                                                 

2 “Project Appraisal Document on a Proposed IBRD Partial Credit Guarantee in the Amount of US$242.7 

million and a Proposed IBRD Loan in the Amount of UU$136.4 million to the Republic of Botswana for a 

Morupule B Generation and Transmission Project”, The World Bank, Report No: 49183-BW, October 2, 

2009. 
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appraise in sufficient depth the adequacy of the financial and the manpower resources 

stipulated in the OE contract. A review of the initial contract for the OE services, conducted 

for the purpose of this Implementation Completion and Results Report (ICR), indicates 

that the contracted resources were too limited for a project of such complexity and scope 

as Morupule B power plant. There were also inadequate arrangements to strengthen the 

capacity of BPC to monitor and enforce compliance with safety, health, and environmental 

(SHE) requirements, as this scope was not included in the scope of work for the OE for the 

power plant, a risk not explicitly noted at appraisal. Only in late 2012, following the strong 

recommendation of a Bank supervision mission, did BPC hire a separate specialized firm 

for SHE supervision. 

28. Risks related to the experience and the capacity of the EPC contractor: As for 

mitigating the risk related to performance of the EPC contractor, the PAD stated that the 

“subcontractors manufacturing critical equipment were very experienced” and that the 

consortium members had sufficient “experience with building power plants in various 

countries”. However, the Bank appraisal document did not provide an in-depth assessment 

of potential risks related to the experience of the EPC contractor with CFB technology, 

separately from the experience and the capacity of individual subcontractors.  The appraisal 

also did not assess the capacity of the EPC contractor to perform those critical functions in 

the execution of the project, which could not be delegated to the subcontractors, some of 

which are technology-specific and some are more general. Such functions included: 

evaluation of the technical capacity of the subcontractors; management of subcontractors’ 

performance; evaluation of designs of the various subsystems to be delivered by the 

subcontractors; management of manufacturing, construction, and commissioning of the 

subsystems; overall quality control; ensuring appropriate interfacing and integration of the 

various subsystems and functional and structural integrity of the plant as a whole; etc. 

29. Technical risks related to EPC contractual arrangements:  The PAD did not 

identify technical risks as a major concern, either in relation to the general design of the 

plant (including the boiler design) or to the contractual arrangements to ensure technical 

integrity of the plant throughout project implementation. Given the lack of direct 

experience of the EPC Contractor with this technology and the fact that the responsibilities 

for basic design, detailed design, manufacturing, construction, and commissioning of the 

boilers were divided among a number of the parties, this risk should have been assessed 

with more attention. 

30. Risks in operations and maintenance: The risk of the new technology posing O&M 

problems for BPC was noted, but the credibility of the mitigation measures was not 

adequately assessed. The risk was to be mitigated through a two-year O&M contract with 

the EPC contractor. However, such a contract was not negotiated at the onset of the project; 

rather, the EPC contract stated only a good-faith intent of the parties to enter into the O&M 

contract during power plant construction.  The strength of this arrangement depended on 

the EPC Contractor’s ability to operate and maintain the plant, which was not established 

by BPC nor independently assessed by the Bank at the time of project appraisal. 

31. The EPC Contract payment schedule: The payment schedule under the EPC 

Contract was significantly front-loaded, reducing the leverage of BPC to ensure the 
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appropriate level of performance by the contractor. This aspect of the contract, and the 

associated risks, were not noted at appraisal.  

32. Bank Lending Instrument and Use of PCG. The Government requested an IBRD 

loan to help finance the facilities associated with the power plant – water supply and 

transmission lines – and some technical assistance and capacity building activities. The 

Government also requested an IBRD Partial Credit Guarantee (PCG) to support the 

financing of the power plant. The Bank helped design a guarantee of up to USD 242.7 

million and extend the repayment period of the USD 825 million loan from the Industrial 

and Commercial Bank of China Limited (ICBC) to BPC from 15 to 20 years, with the first 

15 years guaranteed by Sinosure, thereby allowing BPC to raise a large amount of financing 

from ICBC at reasonable spreads and long-tenors.  This allowed the overall costs from the 

project to be more viable in the larger context of BPC’s ability to service its debt obligations 

vis-à-vis its ability to earn revenues. 

  

33. Quality at Entry. No formal Quality at Entry review was carried out by the World 

Bank. However, since the central component of the project was the Morupule B power 

plant, the quality of preparation of this component, the selection of the contractor, and the 

contractual arrangements for the construction of the power plant were of critical 

importance for the success of the entire project.  

 

34. The main decisions on the power plant component of the project – the choice of 

technology and the selection of the EPC contractor – were taken prior to the involvement 

of the World Bank. Given Botswana’s need to move ahead with implementation as quickly 

as possible, the EPC contract was signed in November 2008, and construction commenced 

on April 29, 2009, before the Bank completed appraisal of the project in August 2009.  

35. BPC contracted the OE for the power plant in October 2006, after the feasibility 

study for Morupule B was completed. The main role of the OE was to help BPC to (a) 

select an EPC contactor for the power plant, and (b) supervise the construction of the power 

plant and manage the EPC contract.  

36. The prequalification (PQ) document was issued in March 2007, specifying 

Morupule B as a turn-key, thermal power plant project, pulverized coal (PC) fired, with 

four units of 150 MW each.3 Consistent with such a definition of the technology, the PQ 

specifications required the EPC contractor to have, inter alia, successfully completed two 

EPC contracts for coal fired power plants of greater than 100 MW (electric) in size, outside 

of the EPC contractor’s home country, to have been in operation for at least two years, and 

with the EPC contracts starting not earlier than 1997. Similar requirements were imposed 

on the steam generator (“boiler”) manufacturer, with the more explicit requirements to have 

                                                 

3  The PAD gives more details on the process of the selection of the EPC contractor for Morupule B power 

plant. 
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two pulverized natural circulation, coal fired, single, re-heat steam generators 

manufactured, with orders placed not earlier than 1997.  

37. The Request for Proposal (RfP), issued in July 2007, described  the Morupule B 

plant differently than the PQ document, as a plant to be based on CFB rather than on PC 

technology. The RfP did allow bidders to propose alternative bids with PC boilers and 

FGD system; however, no such alternative bids were entertained by the bidders. The RfP 

was issued to the firms prequalified for PC technology, however. This discrepancy between 

the PQ requirements and the requirements of the RfP regarding the technology of the plant 

created a major risk in the selection of the EPC contractor, as the firms prequalified for one 

technology (PC), were invited to bid for another (CFB). BPC and its OE attempted to 

address this risk during the bidding and the bid evaluation process, making the assessment 

that the contractual arrangements proposed by the winning bidder were adequate to ensure 

a successful delivery of the CFB project. This assessment was based on the reference list 

of CFB projects of the subcontractor responsible for basic design of boilers for Morupule 

B plant and on the EPC contractor’s statement that this subcontractor will also provide 

support to the boiler manufacturer in detailed engineering; manufacturing (in the areas of 

applicable standards); quality; time scheduling; construction supervision; commissioning; 

and warranty.  

38. The main problem with this assessment was that it endorsed the contractual 

arrangements for the power plant as satisfactory, based on the experience of a subcontractor 

for general design of the boilers. The assessment did not establish that the EPC contractor 

itself had such proven experience with CFB technology. Given the central role of the EPC 

contractor in delivering the overall plant (see paragraph 28), the lack of EPC contractor’s 

experience with CFB technology created too high a risk for the project, the experience of 

the subcontractor for basic design of boilers notwithstanding.  BPC and its OE in their bid 

evaluation and contract award underestimated the importance of this fundamental 

requirement on the qualifications of the EPC contractor. The World Bank in its appraisal 

of the bidding process and its outcome did not mention the discrepancy between the PQ 

and RfP technology requirements and did not elaborate on the associated risks. 

39. The evaluation of the EPC contractor’s proposal by BPC/OE did not seem to have 

raised significant concerns in regard to the proposed technical design of the plant, 

especially the boilers, which were the key technology-dependent component and the heart 

of the plant. The design for Morupule B included some features, such as the fluidized bed 

heat exchangers (FBHE) with reheat and superheating coils external to the main furnace. 

This design required a very close coordination between the basic and the engineering 

designs and appropriate quality control of manufacturing, construction, and commissioning 

of the boilers. In the absence of the EPC contractor’s experience with this design and 

technology, such coordination was to be provided by the subcontractor for basic design. 

Although the EPC contractor stated at the time of contract award that such arrangements 

(namely, to manufacture, deliver, and install on site the FBHEs) were in place, it appeared 

that they broke down during implementation and the risk of disconnects between the 

various project phases materialized. Had this risk been fully appreciated by BPC/OE or the 

World Bank team at the time, a better assessment of the viability of the technical proposal 

could have been made at the time of contract award, which could have resulted either in 
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rejecting the proposal or strengthening it with stronger safeguards of the technical and 

project implementation risks. This would have also provided a better guidance for project 

management and supervision. 

40. The project scope included an “alternative energy” component (Component B) with 

several subcomponents. The inclusion of this component was fully justified given the 

importance to Botswana of developing alternatives to the use of fossil fuels or mitigating 

their use. 

2.2 Implementation 

A. Component A: Morupule B Generation Expansion  

 

(i) Sub-Component A(1): Morupule B Power Plant 

 

41. For the purpose of discussing implementation of the power plant component of the 

project, it is useful to divide the implementation into two periods:  

 the main construction phase, comprising the period from the start of the power plant 

construction in 2009 until about October 2012, when construction of three (out of four) 

units of the power plant had been completed and the units tested and connected to the 

grid; and  

 the combined operation-and-construction phase, covering the period from the fourth 

quarter of 2012 and onward, which included operation of the three completed units; 

completion of the remaining unit, i.e., fourth unit, and the balance of the plant; and 

remediation of defects on the operating units, which became evident during the initial 

months of their operation.  

 

(a) The main construction phase (mid-2009 -- September 2012) 

42. The construction of the power plant started on April 29, 2009, with the construction 

schedule calling for completion of the plant in 41.5 months. The completion period was 

extended early on by 40 days, bringing the contractual take-over date of the plant to 

November 25, 2012. Construction proceeded close to schedule until August 22, 2011, when 

the second fatal accident at the plant construction site occurred, 4  which temporarily 

disrupted construction activities. By end-September 2012, some 41 months after the start, 

the construction was still going nominally close to the schedule, with three units connected 

to the grid (albeit with the actual performance yet to be fully demonstrated at that point) 

and the overall completion rate for the power plant assessed at 94 percent.  

43. BPC, as the project implementing agency, set up a Project Management Unit 

(PMU) to manage the project and coordinate project activities. The OE, hired in October 

2006 (see paragraph 35) to help with the main EPC contract award process, continued to 

                                                 

4 Three fatal accidents occurred over a period of about 19 months: in February 2011, August 2011, and September 2012. 

Subsequently, there were two more fatal accidents, in December 2013 and in March 2015. All the accidents, except the 

one in December 2013, were related to falls from height. 
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support BPC throughout the construction phase. The scope of the OE services was rather 

comprehensive, with the exception of SHE issues. It was evident, however, that the 

resources under the OE contract were quite limiting, allowing a continued presence on 

average of only a few staff at the construction site in the critical initial  years. BPC’s project 

team was also relatively small. As a consequence, the combined project management team 

was overwhelmed and too small in number to exercise proper supervision over all the 

activities at the site and elsewhere. As a result, the various shortcomings in the performance 

of the contract—such as the lack of quality controls; inadequate coordination among the 

EPC contractor and the subcontractors to ensure the integrity of design, manufacturing, 

construction, testing, and commissioning; the work site safety; disposition of waste and 

materials during construction; etc.—were either not identified, or not enforced, or not acted 

upon, while other shortcomings persisted throughout the project, the warnings from the OE 

notwithstanding. There was also a missed opportunity to mitigate the technical risks during 

this early stage of the project, when potential problems could have been detected and 

corrected at little or no additional cost to the project. This could have been done through 

more thorough design reviews; referencing power plants with similar designs (including 

visiting these plants and learning from their experiences); inspection of manufacturing 

facilities and processes; witnessing manufacturers’ tests; close inspection of welding and 

other construction activities; and the insistence with the EPC contractor to ensure quality 

control and a firm integrity of designs, manufacturing, and construction. Closer 

involvement of the subcontractor(s) with the experience in CFB technology and performing 

reference plants could have better compensated for the lack of such experience by the EPC 

contractor.  

44. The fatal accidents in 2011-2012 foreshadowed an escalation in safety-related 

problems, accompanied by weaknesses in the enforcement of the safety standards by BPC. 

An action plan for improving safety at the site was agreed after the first accident and 

expanded after the second. However, it was only after the third accident in September 2012 

that BPC took more decisive actions, including a temporary suspension of work at height, 

strengthening site security, and hiring a safety supervision firm and a separate scaffolding 

contractor. BPC hired a specialized firm in November 2012 to help with supervision of 

SHE aspects of the work at the site. This led to improvements in SHE enforcement and 

monitoring. The contract ended in December 2013, when BPC hired an international 

company to operate and maintain the plant and, in parallel, restructured its own SHE team. 

45. The World Bank supervision missions did not raise any serious technical issues 

regarding the plant until the first units were connected to the grid and started to exhibit 

operational problems. At the time of the mid-term review of the project in May 2012, 

jointly undertaken by the World Bank and AfDB, it was still expected that the project 

would be completed by end of 2012. By late 2012, however, it was becoming evident that 

the technical problems were mounting and the “punch lists,” i.e., the list of technical items 

that needed to be completed or rectified, was becoming heavier and outages of the units 

more protracted.  

46. The World Bank and other project financing agencies, notably AfDB, generally 

coordinated supervision and shared the findings of their missions if they were undertaken 



 

  12 

separately, keeping the other financing agencies informed of developments under the 

project.  

 

(b)  The Combined Operation-and-Construction Phase (October 2012-2015) 

 

47. The third fatality at the construction site in September 2012 triggered a strong 

World Bank response in terms of the attention to the SHE issues, as well as the issues of 

project management and the technical performance of the commissioned units. Between 

October 2012 and January 2013, three major supervision missions were organized with 

participation of specialized external consultants. During these missions, it became clear 

that the project was experiencing not only safety problems but also serious technical 

problems that needed to be investigated and addressed, and that the completion of the 

project would be significantly delayed. A number of specific actions were agreed and 

subsequently undertaken, including: (i) hiring a specialized contactor for erecting boiler 

scaffoldings; (ii) addressing a number of specific SHE issues; (iii) strengthening project 

management by hiring an external project management consultant and legal contract 

advisor; (iv) addressing specific technical problems through root cause analysis; and (v) 

strengthening O&M arrangements for the plant. In March 2013, the IBRD loan was 

restructured to enable use of the loan proceeds to finance contracts with project 

management and legal advisors.  

48. The MMEWR strengthened monitoring of the project and support to BPC through 

regular meetings with the BPC extended project management team and the EPC contractor. 

The World Bank also strengthened its own supervision team (including maintaining 

external specialized consultants), increased the number of missions, and worked closely 

with the Government, BPC, and its project engineers and consultants to help address the 

complex set of problems with the power plant project. BPC took a number of important 

further steps: (i) signed a long-term O&M contract with an international firm; (ii) engaged 

a third party in 2014 to undertake a root cause analysis of the main technical problems, 

followed by a comprehensive gap analysis conducted by the O&M contractor (and with the 

help of  engineering firms)5; (iii) asked the OE to strengthen its site project team; (iv) 

worked with the EPC contractor, subcontractors, and independent third-party engineering 

firms to identify causes of the frequent outages of the FBHEs; (v) strengthened its 

environmental and safety unit for the power plant; and (vi) reached out to new engineering 

firms for a possible engagement in remedying the key technical defects at the plant. BPC 

hired a project management firm in April 2013 to help with project management; however, 

the contract lasted only until November 2013, which was too short a time for lasting effect. 

BPC also hired an international legal advisor in May 2013, whose services it has retained.  

49. Three units were taken over by BPC in mid-2013: Unit 1 on July 21, 2013; Unit 3 

on July 24, 2013; and Unit 4 on September 13, 2013. Unit 2 and the entire plant were taken 

over on May 4, 2014. The “block test” (the test carried out simultaneously on all units at 

                                                 

5 The EPC contractor has expressed disagreements with some findings of the gap analysis. 
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the turbine maximum continuous rating) was performed on June 18, 2014 and approved on 

June 24, 2014, when the Defect Notification Period (DNP) started. The DNP is five years 

for structural works and two years for all other works. The plant was taken over with a 

number of known defects and the punch list of items to be corrected during the DNP. 

50. Table 1 below records the performance of the plant during the operation-and 

construction period, as of end-March 2014. As the table shows, the capacity factors (the 

ratio of the actual generation versus theoretically maximum possible) for the individual 

units were generally below 50 percent (marginally higher for Unit 3). For the entire plant 

it was about 38 percent, much below the level of 80 percent projected in the PAD (assuming 

full demand for its generation). This was due to the various technical and construction-

related problems that led to frequent, and, on occasion, long outages of the units.6  

Table 1: Operating performance of the plant (October 2012- March 31, 2014) 

 

51. Performance of the EPC Contractor: The operational data (Table 1, Table 2) 

consistently show sub-standard availability of the plant due to frequent outages of the units 

(with the exception of Unit 1 during the last 2 years, as per Table 2). The reasons are mainly 

attributable to the quality of design and construction, although some outages may possibly 

have been related to O&M. Some of the key defects include: 

 frequent outages of the FBHEs, a particularly troublesome area of the Morupule B 

plant design, due to ruptures of the piping which were causing steam leaks; 

 high level of noise and vibrations in the boiler areas; 

 vibrations and cracking of air ducts; 

 premature fallouts of refractory walls and resultant "hot spots" in the cyclone casing 

material and other areas of the boiler; 

 poor performance of limestone conveying and injection systems; 

 poor ash drain line expansion and ash cooling design with poor reliability and ash 

leaks;  

 potentially compromised thermal expansion movements of the boiler, requiring a 

review of boiler support, hanger, guiding, and spring system and implementation 

of remedial measures, as needed, to avert a possibly serious structural failure; 

 various problems with the dust suppression, extraction, and recirculation systems, 

creating fire hazards.  

                                                 

6 The EPC contractor operated the commissioned units until December 31, 2013. 

Unit

Connection to the 

grid (after Reliability 

Run completion)

Availability

Gross 

Cummulative 

Generation

Maximum 

Possible 

Generation

Capacity 

Factor

Take-Over 

Date

Actual
Maximum possible 

(approx.)
% GWh GWh %

1 14-Mar-12 9,300 17,964 52% 1202.2 2694.6 45% 21-Jul-13

2 19-Sep-12 1,920 13,428 14% 232.1 2014.2 12% 4-May-14

3 9-Oct-12 8,067 12,948 62% 1003.3 1942.2 52% 24-Jul-13

4 10-Feb-13 6,328 9,948 64% 696.7 1492.2 47% 13-Sep-13

Operating hrs (since connection until 

March 31, 2014)
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52. Other design and construction problems are also evident, such as oversized (and 

thus inefficient) forced-draft and primary air fans, or the lack of an emergency ash drain 

mechanism and procedure to prevent ash freezing in the fluid beds following furnace leaks. 

There were other problems that frustrated project implementation and compromised its 

quality: 

 poor welding and sub-standard non-destructive testing; 

 non-compliance with the KKS labeling system (the standardized identification 

system related to planning, setting-up, and operating power plants); 

 poor documentation on root sourcing and quality records of materials (e.g., the air 

duct carbon steel problems relate to this issue); 

 original supply of low quality sensors and lack of calibration and tuning for the 

boiler gas exit sensors for measurement of emissions; 

 inadequate provision of accurate as-built drawings and contract "data books" (to 

document all plant mechanical and control settings, commissioning settings, and 

basic performance parameters);  

 lack of approved quality Assurance/Quality Control manual;    

 the practice of ad-hoc repairs and solution to repeated failures rather than a more 

systemic, “root cause" engineering investigative approach; 

 the EPC contractor acting more as an "amalgamator" of the subsystems (delivered 

by the subcontractors) rather than an "integrator" that would ensure full integrity of 

the overall design; 

 sub-optimal use of sub-contractors (e.g., not involving the subcontractor providing 

basic design of the boilers in quality control and supervision of detailed engineering, 

manufacturing, construction, and commissioning); 

 inadequate site safety procedures and their enforcement; 

 lack of consistent and reliable project and defect remediation time schedules to 

facilitate project management.  

53. Performance of the OE. As mentioned in paragraph 43, the OE’s scope of services 

was comprehensive but the OE was provided with constrained financial resources under 

the OE contract for a project of this size and complexity, which made it particularly 

challenging to respond to all the elements of the scope of services with the necessary level 

of attention and detail. The OE also experienced some turnover of its staff, which 

compounded the problem of being able to afford only a limited site team. Nevertheless, the 

OE – with BPC’s support – could have devoted more time and resources to resolving the 

critical problems, which have had an important bearing on the power plant’s performance. 

For example, at the early bidding stage, the OE could have examined more carefully the 

qualifications of the EPC contractor, both during the pre-qualification stage (e.g., 

examining their actual performance in reference projects abroad) and during the RfP stage, 

given the lack of reference CFB plants of the EPC contractor. The OE did raise the issues 

of the quality of construction and deviations from the contract throughout the project 

implementation. The lack of sufficient supervision, due to understaffing of the OE team 

for such a complex project and contractual arrangements, significantly increased the risk 

for this critical component of the project, as the project outcome demonstrates.  
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54. The World Bank observed frequent tensions between all parties regarding their 

working relationships. Compounding this was an observation that there were language 

barriers as oral and written communication in English was not always present or possible 

to the extent needed. Face-to-face meetings, although regularly held, could have been 

prioritized even more to resolve disagreements, including those documented in writing. 

(ii) Sub-Components A(2) and A(3): Electricity Transmission Infrastructure 

and Water Supply 

55. The electricity transmission infrastructure associated with the power plant project 

(transmission lines, substation, reactive compensation equipment) were successfully 

completed, with significant cost savings relative to the appraisal estimates.  Construction 

works on the water wells or boreholes and associated storage reservoirs, the water pipelines 

to the power station, and on a power line to the Mmashoro well field for the backup water 

supply network, were also completed satisfactorily and within budget (Annex 1). 

 

B. Component B: Alternative Energy Component  

 

56. The individual sub-components of Component B involved the carrying out of a 

number of studies, which were intended to provide inputs into the preparation of a 

comprehensive low carbon growth strategy for the country, with a particular focus on the 

energy sector. The studies included:   

(i)        a feasibility study for CSP, which was completed, financed partly from the IBRD 

loan and partly from a grant managed by the AfDB;  

(ii)       a CCS study, completed with financing through a grant from a the World Bank-

administered CCS trust fund (implemented by the World Bank), which examined 

the geological potential for carbon storage and proposed pilot candidate storage 

sites for further specific examination; assessed the regulatory and institutional 

framework for CCS in the country; included capacity building through study tours 

and training workshops; and proposed a roadmap for further development of CCS;  

(iii)      a CBM study, which was initiated but did not proceed beyond the inception phase.  

57. Due to delays in completing the above studies, the low carbon growth study was 

not undertaken. Separately from the project, the World Bank is providing technical 

assistance to Botswana for the development of a renewable energy and energy efficiency 

strategy.7 Botswana’s Department of Energy also continues to pursue development of 

CBM for power generation. 

 

                                                 

7 The technical assistance was initiated in 2015 with financing from the Africa Renewable Energy and Access 

(AFREA) program, established to help meet energy needs and widen access to energy services in Sub-

Saharan African countries in an environmentally responsible way. AFREA is part of the World Bank’s 

Energy Sector Management Assistance Program (ESMAP), funded by a number of donors. 
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C. Component C: Institution and Capacity Building  
 

58. This component included two parts: (i) activities implemented by BPC; and (ii) 

activities implemented by the MMEWR.  

(a) Activities implemented by BPC 

  

(i) The transmission system and harmonics study, which was completed in June 

2012. 

(ii) Transmission System Control Area Establishment was to help install an 

Automatic Generation Control (AGC) system. The feasibility study was 

expanded to include upgrading BPC’s System Control and Data Acquisition 

(SCADA) system, as recommended by the initial AGC study. The study was 

completed, but it did not proceed to the investment phase. 

(iii) Transmission system operations capacity building: training of 17 BPC officers 

was completed.  

(iv) Air quality monitoring and management: the purpose was to establish an 

integrated system of monitoring stations for ambient air quality monitoring and 

management in the areas surrounding Morupule A and Morupule B power 

plants. The system was to cover the towns of Palapye and Serowe, and possibly 

Mahalapye. Training of BPC staff in the analysis and public dissemination of 

air quality data was also to be a part of this component. However, the 

procurement and installation of the four ambient air-quality management 

stations has been delayed. BPC is now in the process of procuring the 

equipment from its own funds, expecting to have them operational by end of 

March 2017. Only one ambient air-quality monitoring station has been 

installed in August 2015 (at the Kgaswe primary school), relocated from 

Morupule A power plant.8  

(v) Training and workshops for PMU staff was provided per BPC requests. 

(vi)  Project management and supervision: the main element of this component 

was BPC hiring an OE, using its own funds to finance the contract. During 

project implementation, the IBRD loan agreement was amended (in April 

2013) to allow the use of IBRD funds to hire additional project management 

and supervision consultants for technical and legal assistance in contract 

management.  

  

                                                 

8 Morupule A power plant has not been operational since 2014 and is undergoing refurbishment. 
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(b) Activities Implemented by MMEWR 
  

(i) Interim tariff policy study: the Ministry commissioned both a study of 

Renewable Energy Feed-in Tariffs (completed in January 2011) and a Review 

of Electricity Tariffs in Botswana (completed in September 2011), and the 

Government implemented several tariff increases between 2010 and 2014.  In 

response to the FY14 Cabinet Tariff Directive, BPC engaged an external 

consultant to conduct a comprehensive financial sustainability review of BPC 

and develop a 10-year financial plan with projections on revenues and 

expenditures, capital expenditure plans, IPP developments, improvement in 

operational efficiencies, and Government support required to sustain BPC 

operations. The aim of the strategy is for BPC to restore financial self-

sustainability by FY18, by reducing the cost of supply, especially at the 

wholesale level, through additional investments in domestic generation. In the 

meantime, the Government continues to subsidize BPC, whose wholesale 

supply costs have been significantly higher in recent years than expected, due 

to the delays in completing Morupule B plant and its underperformance and 

the consequent need to engage more expensive sources of supply (diesel plants 

and imports).  

(ii) Establishment of an independent electricity regulator and the development of 

new tariff-setting arrangements to be implemented by that regulator: The 

Ministry commissioned an international consortium to prepare a report on the 

Establishment of an Energy and Water Regulatory Authority in Botswana, 

which was completed in April 2011. Stakeholder workshops and other 

consultations were held on the draft legislation set out in the report and, 

thereafter, a draft bill to establish an autonomous Botswana Energy and Water 

Regulatory Authority was prepared and originally adopted by Cabinet in 2014. 

Subsequently, the inclusion of regulation of water was dropped and a Bill to 

establish Botswana Energy Regulatory Authority (BERA) was passed by 

National Assembly in August 2016.  

(iii) Communications and consultations support: this component has been 

implemented through a consulting contract that helped strengthen the capacity 

of the Ministry and design and implement a public communication plan on the 

Government’s energy policy and electricity supply situation in the country.  

(iv) Capacity building for safeguards monitoring: the objective of this activity was 

to strengthen the capacity of the Department of Waste Management and 

Pollution Control (DWMPC) to develop and monitor environmental 

performance (emission) of power plants. This was to be done in conjunction 

with BPC’s activity on air quality monitoring and management, which was 

delayed, as described above; consequently, this activity also has not been 

completed.  
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D. Debt Servicing of the Commercial Loan  

59. BPC has been punctual in its debt service payments under the ICBC loan.  As of 

September 9, 2015, when the availability of the ICBC loan ended, USD 764 million of the 

loan had been utilized (out of the originally approved amount of USD 825 million), 

resulting in the amount guaranteed by the IBRD PCG correspondingly decreasing from 

USD 242.7 million (based on the originally contemplated amount of the ICBC loan) to 

USD 224.8 million. The loan repayment began in September 2013 as originally established, 

and BPC has been punctual in servicing the debt. Although the availability period for the 

ICBC loan was extended by two years (from September 9, 2013 to September 9, 2015) to 

accommodate delays in the construction of the power plant, the final maturity under the 

IBRD PCG remains unchanged, and the PCG remains callable only during 2025-2030, per 

the original agreements. BPC has reported operating losses for several years with operating 

losses amounting to 59 percent of its revenues in 2014, the last year for which financial 

information was available at the time of finalization of this ICR.  BPC receives annual 

revenue grants from the Government to cover revenue shortfalls. BPC’s payment 

obligations under the ICBC loan are also guaranteed by the Government of Botswana, 

whose credit rating is currently rated A- (by Standard and Poor’s) with a negative outlook 

and A2 (by Moody’s) with a stable outlook. The sovereign ratings of Botswana indicate a 

strong capacity of the Government of Botswana to meet its financial commitment on its 

debt obligations and a low credit risk.9 The IBRD PCG could only be called following 

failure by BPC to pay amounts due in the last five years of the loan and failure by Botswana 

to pay such amounts under its guarantee of BPC’s obligations.  

2.3 Monitoring and Evaluation (M&E) Design, Implementation and Utilization 

(a) M&E Design 

 

60. The monitoring and evaluation (M&E) framework for the project comprised project 

outcome indicators for each of the three PDO components, as well as intermediate results 

indicators for project components and subcomponents to enable monitoring of 

implementation progress. The outcome indicator for the PDO related to enhancing 

Botswana’s energy security (by building Morupule B plant) was Botswana’s domestic 

electricity generating capacity, with the target goal of that capacity reaching the level of 

102 percent of peak demand by 2013.  The outcome indicators for the PDOs related to 

promoting alternative energy resources and building institutional capacity were, 

respectively, formulating a low carbon growth strategy and establishing a functioning 

energy regulatory agency.  

 

                                                 

9 Moody’s Investors Service and Standard and Poor’s, two international credit ratings agencies, have awarded 

sovereign credit ratings for Botswana since 2001. Due to Botswana’s track record for prudent economic 

management and the resulting build-up of substantial financial reserves, the country has consistently been 

awarded ‘investment grade’ ratings which are the highest in Africa. 

http://www.moodys.com/
http://www.standardandpoors.com/
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61. The M&E framework for the main project component (Morupule B power plant) 

had shortcomings. The indicator chosen to judge the key project outcome—domestic 

generation capacity as a percentage of peak demand—extends into areas beyond the 

project’s control (as domestic generation capacity has other contributing plants over which 

the project had no influence). More importantly, this indicator does not capture the 

reliability with which the Morupule B was expected to operate, which is fundamental for 

assessing the project outcome. A better choice would have been to combine this indicator 

with the actual availability of the Morupule B units and/or the actual annual electricity 

generated (MWh) from the Morupule B plant. The M&E framework also lacked 

appropriate intermediate indicators to report and monitor the quality of project 

implementation in its early stages, including the adequacy of the project management, the 

quality of plant design, the quality of construction, safety, etc. 

(b) M&E Implementation 

 

62.  Given the M&E design and the list of the PDO and the intermediate outcome 

indicators, little data related to the quality of power plant construction was reported by the 

World Bank supervision missions before construction of the individual units was 

completed. In other words, there were no early warning signals on the project’s quality and 

safety.  Once the units were connected to the grid, the operating statistics were continuously 

collected and reported, including a broader list of the operating indicators (downtimes of 

the units; energy produced; consumption of fuel, limestone, and water; emission data; etc.). 

It soon became clear that having indicators that capture not only the nominal installed 

capacity, but also the available capacity (operational reliability) of the units and the plant, 

was fundamental to properly judging the performance of the project and the achievement 

of the PDOs. 

 

(c) M&E Utilization 
 

63.  The data from the performance indicators have been utilized to measure energy 

generation and plant availability from each unit during their operations, and monitor 

closely improvements in unit operating performance. 

2.4 Safeguard and Fiduciary Compliance 

(i) Safeguard Compliance  

64. The project was classified as a “Category A” and the following World Bank 

safeguard policies were triggered: Environmental Assessment (OP 4.01), Pest 

Management (OP 4.09), Involuntary Resettlement (OP 4.12), Safety of Dams (OP 4.37), 

and Projects on International Waterways (OP 7.50).   

65. The Bank supervision mission gave significant attention to the safeguards 

requirements, especially as increasing concerns with safeguard compliance on safety 

started to develop in 2011, with the overall safeguards ratings becoming unsatisfactory 

after 2012 and remaining so for the rest of the project. The main safeguard concerns during 

implementation were the following:  
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a. Environmental: implementation and monitoring of the Environmental Impact 

Assessments (EIA) and Environmental Management Plan (EMP) for the power 

plant and the associated infrastructure (transmission corridors and water supply 

pipelines), as well as for the coal mine expansion during the construction and 

operational phases of the project; 

b. Social: implementation of the social impact assessments (SIA) and mitigation plan 

for the power plant and the associated infrastructure, with a focus on resettlement 

and other social issues associated with a major construction work such as the influx 

of job seekers, mitigating potential conflicts and related issues;  

c. Health and Safety: measures to ensure the safety at the construction site and the ash 

dams.  

66. These concerns and the key related compliance issues are summarized below. 

(a) Environmental  

67. The EMPs for transmission line, water pipelines, and the coal mine expansion were 

implemented in a satisfactory manner and in compliance with the safeguard requirements 

for each of these project components.  However, enforcement of certain provisions of the 

EMP for the power plant encountered problems during construction and frequent plant site 

visits were made by the Department of Environmental Affairs (DEA) and the Department 

of Waste Management and Pollution Control (DWMPC) to ensure compliance with 

Botswana Environmental laws and regulations. Fines were levied on BPC and the EPC 

contractor for violations related to hygiene, waste disposal, sewage ponds, oil and acid 

storage, insufficient dust suppression, etc. There were also problems with evaporation pond 

overflows (occasionally beyond the perimeter of the site), lining of the wastewater holding 

pond, and contaminated soil and fiberglass insulation disposal. The DEA also 

recommended an update on the operational phase EMP for the power plant, which is 

currently being finalized.  

68. In regard to water availability, there had been concern during operation of the first 

units that the plant had been using much more water than forecast. Following completion 

of the plant and repairs of leaking valves, which seemed to have been a cause for the 

overconsumption of water, BPC has been reporting water consumption in compliance with 

the design specifications.  

69. Control and monitoring of air emissions remains a concern in terms of compliance 

with air emission standards. Emissions from the plant stacks have not been measured 

reliably due to malfunctioning or non-calibrated measuring instruments. As the limestone 

injection system frequently breaks down, SOx stack emissions are likely non-compliant 

with the emission standards at times when limestone is not injected. A root-cause analysis 

needs to be carried out to fully understand the causes of malfunctioning of the limestone 

injection systems and to design and implement remedial measures. Due to delays in 

installing ambient air quality monitoring stations, ambient air quality data were not 

available until August 2015, when one monitoring station, relocated from Morupule A 

plant, was set up to monitor SO2 and PM10. BPC reported that the measurements showed 
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that ambient air quality was within the prescribed limits. High levels of acoustic noise are 

present in certain areas of the plant, especially in the vicinity of the primary and secondary 

air ducts, with recorded sound levels of up to 115 dB. These levels exceed contractual 

requirements as well as industry standards and compliance is therefore rated 

‘unsatisfactory’.  

70. Cumulative impacts of coal power plants in the Botswana-South Africa border 

region: The long-term investment plans for new power plants in Botswana and South 

Africa considered a number of new coal-fired power stations on both sides of the 

Botswana/South Africa border. They included about 3,600 MW of coal plants in Botswana 

and 17,500 MW in South Africa over a period of 20 years (2015-2035). A Regional 

Environmental and Social Assessment (RESA) Study of Coal-fired Power Generation 

along the Botswana-South Africa Border was carried out to examine the cumulative, long 

term impacts of these investments.10 The study found that the investments, if carried out 

fully over the next 20 years, would lead to a substantial increase in CO2; exceedance of air 

pollution limits for SOx and NOx; pressure on surface and groundwater use and quality; 

and a significant adverse impact on biodiversity. The study emphasized that there is a broad 

range of alternative energy options to coal that are  technically and commercially proven 

and increasingly economic, and, if implemented, could avoid some of the adverse social 

and environmental impacts of coal-based generation in a cost effective and sustainable 

manner. The study recommended improvements in the collection of reliable and good 

quality data that would enable policy makers to make informed decisions. 

(b) Social  

 

71. The project triggered OP 4.12, Involuntary Resettlement, due to the presence of a 

family of four at the power site and the possible need for resettlement along the 

transmission line corridors. The other social issues identified were the potential for conflict 

as well as for an increase in the incidence of HIV/AIDS, given the strategic location of the 

power plant and the expected influx of workers seeking jobs during construction of the 

plant.  

72. The resettlement of the single family of four began during project preparation and 

had been completed satisfactorily prior to the start of construction activities. For the 

transmission line corridors, compensation was paid to informal settlers while one house 

had to be demolished, with the owner being relocated to a nearby town. These construction 

activities, including construction of the well fields, had an impact on about 130 households. 

Two complaints were received from landowners, disputing the compensation terms and the 

proposed relocation of a borehole, which were later satisfactorily resolved. 

                                                 

10 The study was financed from the World Bank-administered South Africa Trust Fund for African Energy, Transport 

and Extractive Industries (SAFETE) and carried out between March 2014 and May 2015, by an international consulting 

firm. The study was done under the overall leadership of the Departments of Environmental Affairs in Botswana and 

South Africa, which co-chaired a Joint Advisory Committee providing overall guidance for the study. Technical 

counterpart for the study was a Joint Technical Committee, comprising experts from a number of relevant government 
agencies in the two countries and from the respective power utilities (BPC and Eskom). 



 

  22 

 

73. Priority was also given at the outset of supervision, in early 2010, to local 

community liaison and to the preparation of action plans to help with the prevention of 

HIV/AIDS through stepped up educational efforts. Consultation with local communities 

continued throughout project implementation. The social aspects were addressed 

satisfactorily during supervision and were in compliance with OP 4.12. 

(c) Safety 

 

74. The principal safety concern identified in the PAD during appraisal was the design 

of a new ash dam. As agreed with the World Bank during project preparation in relation to 

the requirements of OP 4.37 (Safety of Dams), in 2010 BPC hired an independent expert 

to review the ash dam design for Morupule B power plant, proposed by the EPC contractor. 

The consultant prepared a design review report, recommending a number of improvements, 

including important improvements in the sealing of the ash disposal dump, which was 

incorporated and implemented in the dam design. Also as agreed with the World Bank, 

BPC has stopped using the original ash dam at Morupule A power plant; conservation work 

on this ash disposal site was ongoing at the time of this report. Morupule A power plant 

has not been operational since August 2012 and is undergoing a major refurbishment, 

which includes construction of a new ash dam adjacent to the one for Morupule B.  

Morupule B ash dump will not be sufficient to accommodate within the current boundaries 

the ash expected to be produced by the plant over its lifetime and therefore will need to be 

continually expanded, with due attention to the requirements of the safeguard policy on 

dam safety.  

75. The main safety concern during construction has been operational safety at the 

construction site, especially work at height. Although construction-related safety issues 

were given an attention from the start, they were under-appreciated until the first safety 

accident on February 26, 2011. Following the accident, a number of measures were agreed 

to strengthen implementation of the Health, Safety, and Environmental Plan, including 

stronger enforcement of the use of Personal Protection Equipment (PPE), strengthening 

BPC health and safety team and its site presence, communication between foreign and local 

workers, and preparation of an emergency preparedness and response plan. The second 

accident, on August 22, 2011, prompted further examination of the safety-related issues at 

the plant. The Bank mission in October 2011 concluded that there was a serious lack of 

safety observance and enforcement at the site for which the main EPC contractor should 

take prime responsibility. The World Bank requested BPC to hire a specialized firm to 

undertake an audit of safety practices at the construction site. Compliance with safety 

standards at the site subsequently became a high-priority issue for the World Bank 

supervision missions.  

76. Following the third accident in September 2012, also related to a fall from height, 

the World Bank raised its growing concern in regard to safety enforcement to the highest 

level of the Government. Police officers were deployed to enforce site security. At the 

Bank’s recommendation, BPC hired a specialized consulting firm in operational safety, 

health, and environmental issues, to help supervise the project. In addition, as the quality 

of scaffolding erected through the EPC contract arrangements was deemed inadequate, 
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BPC hired a scaffolding company, under a separate contract, to replace the scaffoldings for 

boiler construction. By early 2013, there had been notable improvement in the security and 

safety at the site due, in large part, to the strengthened and sustained attention given to 

safety enforcement by BPC. There was also improvement in the environmental condition 

and housekeeping of the plant. Nevertheless, another fatal accident happened in December 

2013, this time due to poor coordination of repairs, and yet another in March 2015, also a 

fall from height during a boiler repair work. BPC hired an international company to operate 

the plant starting on January 1, 2014 and assigned additional safety officers for the site. As 

the construction of all four units was completed in 2013, BPC did not extend the contract 

for SHE supervision during construction when it expired at the end of 2013.  

77. Notwithstanding all these efforts, safety remained a serious concern throughout the 

project, including weaknesses in enforcing the safety standards and procedures; a lax safety 

environment; weak administration of entry and exit of personnel to/from the construction 

site throughout much of the construction phase of the project; technical deficiencies of the 

plant that gave rise to some safety problems; the presence of noise, dust and hazardous 

waste at the site; and the presence of other safety risks and hazards (hot surface exposure; 

high noise areas; coal dust exposure; the work in confined spaces; gaps in anti-fall 

protection, stairs, access ways, touch protection of electrical systems; poor lighting; etc.). 

With the arrival of the operations and management contractor in January 2014, 

improvements have been made in a number of areas related to health and safety at the plant, 

including in reporting and recording the accidents (injuries, near misses, etc.), controlling 

entry and exit at the plant, safety briefings of staff and visitors, etc. However, further 

improvements are still needed in a number of health and safety areas, such as fire-fighting 

systems, dust control, noise, potential boiler structural issues, etc. 

78. With regard to safeguard policy on Pest Management (OP 4.09), which required a 

satisfactory pest management plan for the sites of the Isang and other substations, since 

BPC did not use any chemicals for site clearance, this became a non-issue. The policy on 

Projects on International Waterways (OP 7.50) was triggered because the primary source 

of water for the power plant is the North-South Carrier, which transfers surface water from 

the northeastern part of Botswana to the south. The Government met the requirement under 

the policy for notification of riparian states prior to World Bank Board approval. 

(ii) Fiduciary compliance 

79. Financial Management. The project complied with fiduciary covenants during 

implementation. Internal control arrangements were in place, and an adequate financial 

management system was maintained. Project and entity audit reports were received on time, 

and no major issues were identified in the auditor reports in relation to the project financial 

management. 

 

80. Procurement. Procurement of all works, goods, and technical services financed by 

the IBRD loan followed the Procurement Guidelines “procurement under IBRD Loans and 

IDA Credits.” There were no major procurement issues under the World Bank loan during 

implementation.  
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2.5 Post-completion Operation/Next Phase 

81. Transition Arrangements. On May 4, 2014, the plant was formally taken over by 

BPC from the EPC contractor, albeit with a number of major defects and long punch list 

of items to be rectified during the defect notification period. The EPC contractor was 

responsible for O&M of the plant until December 31, 2013. On January 1, 2014, the 

responsibility for O&M passed to a different international firm, whose O&M contract 

extends to February 2019, after which BPC is expected to take full responsibility for O&M 

of the plant. The O&M contractor is responsible for training BPC staff and for gradually 

including them in the O&M team. 

82. The key post-completion issue is resolving the plant’s technical defects and 

bringing its operational performance to the required standards of safety, efficiency, and 

reliability. BPC is working closely with the EPC contactor to address the construction 

defects and all the punch list items; however, full agreement on technical measures to 

address the key defects has not been reached yet. Therefore, at this stage, there is still a 

significant uncertainty about the plant’s longer-term performance and reliability, as 

operational difficulties continue.  The outcome of the ongoing discussions may result in a 

need for substantial additional time, and possibly additional investment, to correct the 

deficiencies. BPC will also need to strengthen the technical capacity of its project 

management team and the OE will need to add more staff to its site team to ensure proper 

analysis and supervision of remediation measures.   

 

83. Performance Monitoring. The O&M operator and BPC continue to monitor and 

record the operational performance of the plant as part of normal operational practice for 

such facilities. They maintain detailed statistics of the plant’s operation and performance, 

which, inter alia, include: the operating capacity and the energy produced by each unit and 

the plant in total (gross and net); outages of the units (full or partial, forced or scheduled) 

and key equipment (including dates of the outages, their duration and causes); consumption 

of fuel, limestone, and water; emission measurements; and other operational statistics per 

industry practice. 

3. Assessment of Outcomes  

3.1 Relevance of Objectives, Design and Implementation 

Relevance of objectives 

Rating: High 

84. The project’s objectives continue to have high relevance for the current 

development priorities of the county and the Bank’s recent Country Partnership Framework 

for Botswana for the period FY16-20. The future growth of the Botswana economy and 

the country’s social development remain dependent on the availability of affordable, 

reliable, and environmentally sustainable electricity supply. In this regard, there have been 

a number of recent developments beyond the Bank-supported Morupule B project: (a) the 

Government is in advanced stages of selecting private investors for building a 300-MW 
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coal-fired IPP, based on CFB technology, adjacent to Morupule B plant; (b) BPC has 

awarded a contract for rehabilitation of Morupule A power plant; (c) the Government has 

initiated a process of selecting private investors for solar projects with a combined capacity 

of 100 MW; and (d)  the Government is developing a national strategy for renewable 

energy and energy efficiency, with technical assistance from the World Bank. 

Relevance of design 

Rating: Substantial 

 

85. The basic concept for ensuring energy security through a CFB plant operating on 

domestic fuel was sound, given the choice of the primary energy options in Botswana and 

the relative scale of the challenge, although the country does have a significant potential 

for renewable energy, especially solar, that it should increasingly exploit. The decision to 

opt for CFB technology rather than PC technology (with which BPC was already familiar 

through its Morupule A plant), was justified due to its advantage in mitigating SOx 

emission through lower water usage. The inclusion of a capacity building component 

within the project scope was essential to help strengthen BPC and key sector institutions. 

Finally, the decision to include an alternate energy development component to assess the 

country’s potential for developing energy resources other than domestic coal was important 

in the context of longer term sustainability considerations, even though the project’s 

broader scope stretched its implementation capacity. 
 

Relevance of implementation 

Rating: Negligible 

 

86. Project preparation and implementation had two critical weaknesses. The first was 

the process followed to select the EPC contractor, which was compromised by the switch 

in the preferred technology between the prequalification stage and the bidding stage, as 

described in Section 2.1. This resulted in qualifying the EPC contractor on the basis of the 

experience with CFB plants of their subcontractor, which did not have a lead responsibility 

in delivering the plant even the technologically-critical component of the plant (boilers); 

rather, its role was limited to providing the basic design of the CFB boilers. The PAD 

contained a summary of the EPC contractor’s experience in select thermal plants,11 with 

construction of six out of nine listed plants described as ‘in progress’, or to be completed, 

and only one completed plant (Zhangjiang) being similar in size (but not necessarily in 

technology) to Morupule B. There was no indication whether any of the reference plants 

used CFB technology and whether the EPC contractor had prior experience in building 

plants with the proposed design, or whether the boiler manufacturer had a proven track 

record of manufacturing CFB boilers of the design proposed for Morupule B.  

 

87. The second weakness was the underestimation of the project management 

requirements and the quality assurance process for a plant that had close to 3,000 workers 

at the peak of the construction. BPC needed considerable strengthening of its capacity to 

supervise and manage the project throughout the design, manufacturing, delivery, 

                                                 

11 Annex 6, Implementation Arrangements, Table 26. 
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installation, and commissioning chain. The OE had been contracted in 2006 to help meet 

this need, but the limited number of staff at the project site fell far short of what was 

required, especially given that the BPC project management team was also similarly under-

staffed and often lagged in timely follow up on OE’s recommendations. 

88. In summary, the continuing high relevance of the development objectives for 

Botswana and the generally sound overall conceptual design of the project are offset by 

major weaknesses in the project preparation and implementation arrangements of the main 

component (construction of the power plant), which prevented the project from achieving 

the main development objective.   

 

3.2  Achievement of Project Development Objectives 

Achievement of PDO 

Rating: Modest 

89. The project development objectives are comprised of three parts: (i) supporting 

Botswana in developing reliable and affordable supply of electricity for energy security; 

(ii) promoting alternative energy resources for low-carbon growth; and (iii) building its 

institutional capacity in the energy sector. The extent to which the project’s objectives 

were achieved in the aggregate (the “efficacy” of the project) is rated “Modest”. 

(i) Developing reliable and affordable supply of electricity for energy security 

Rating: Modest 

90. The first, and primary, project objective was to develop a reliable and affordable 

supply of electricity for energy security. The plant has been built and is operational. 

However, as shown in Table 2, which presents gross generation12 of Morupule B plant, the 

plant has been performing well below the expected level. The plant was expected to operate 

at the annual capacity factor of about 80 percent, with annual gross generation of about 

4,200 million kWh.13  However, the plant has been operating with the overall plant’s 

capacity factor closer to 50 percent, reflecting poor availability of the units due to forced 

outages. The capacity factor of the individual units varies; for some it has been below 50 

percent. Unit 1 has performed the best, especially since April 2015 (Table 2), but the EPC 

contractor through its defect remediation measures has not been able to replicate such 

performance in other units.14  The consequence has been resorting to more expensive 

electricity imports and domestic diesel fuel based power plants (Table 3).15  

                                                 

12 Gross generation is inclusive of electricity needed to meet the plant’s own needs. 
13 Capacity factor measures the usage of the unit/plant. When there are no restrictions on dispatch, capacity 

factor could also serve as a proxy for the availability of the unit/plant. 
14 Most of the outages of the units are due to failures of their boilers. Turbine and generator sets have been 

performing relatively satisfactorily.  
15 Botswana has a diesel-fired 90 MW gas turbine power plant at Orapa, and had rented a 70 MW diesel-fired plant from 

ARP, which is fully owned by BPC since January 1, 2015. 
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91. The specific indicator chosen to measure the achievement of the project objective 

related to the supply security was domestic electricity generation capacity as a percentage 

of peak demand, with the target value of 102 percent in 2013. BPC reported peak demand 

below 600 MW until FY2015 (ending on March 31, 2015), when it reached 610 MW. If 

Morupule B were fully available, its net capacity of 525.5 MW (600 MW gross), together 

with the 90 MW Orapa, would be just about sufficient to meet current demand. However, 

as discussed above, the average available capacity of Morupule B has been hovering 

around 50 percent; between April 2015 and January 2016 it was 52 percent, equivalent to 

about 273 MW net (312 MW gross). This means that the domestic generation capacity 

available to the system at this stage is about 360 MW, significantly below the peak demand, 

and Botswana continues to rely heavily on electricity imports, even though the energy 

produced by Morupule B provided a significant share of domestic supply in FY14 and 

FY15. 

 

 

(ii) Promoting alternative energy resources for low-carbon growth 

Rating: Modest 

92. The second objective -- promoting alternative energy sources for low carbon 

growth -- has been partially achieved. Both the CSP feasibility study and CCS (a 

preliminary assessment study) have been completed, although no project proceeded to the 

investment phase. Separately from this project, the Government has initiated a pilot 

program to develop 100 MW of solar energy by the private sector and has engaged the 

Table 2: Morupule B Gross Generation

GWh Capacity 

factor

GWh Capacity 

factor

GWh Capacity 

factor

1 14-Mar-12 21-Jul-13 1202 45% 751 57% 919 83%

2 19-Sep-12 4-May-14 232 12% 809 62% 485 44%

3 9-Oct-12 24-Jul-13 1003 52% 700 53% 484 44%

4 10-Feb-13 13-Sep-13 697 47% 598 46% 424 38%

Plant 4-May-14 3134 38% 2858 54% 2312 52%

* Connection dates after the reliability run completion

Unit

Connection date -- March 

31, 2014

April 1, 2014-March 31, 

2015

April 1, 2015 - 

January 31, 2016

Gross Generation Connection to 

the grid*

Take-over 

date

Table 3: Botswana Electricity Balance (GWh)

FY 2009 2010 2011 2012 2013 2014 2015

Morupule A 621 532 437 250 46 0 0

Morupule B 0 0 0 0 714 2,213 2,859

   Station Usage 71 75 66 30 91 293 404

   Sent Out 550 457 371 220 669 1,920 2,455

Purchased (imports, rental plants, IPPs) 2,749 2,985 3,180 3,371 2,981 1,783 1,575

Total Wholesale Supply 3,298 3,442 3,551 3,591 3,650 3,703 4,030

Total Sales 2,917 3,151 3,118 3,198 3,310 3,449 3,495

    System Losses 381 291 433 393 340 254 535

    System Losses, as % of Total Supply 11.6% 8.4% 12.2% 10.9% 9.3% 6.9% 13.3%

Peak Demand (MW) 503 553 553 542 578 572 610

Source: BPC
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World Bank to help develop strategies for renewable energy and energy efficiency, under 

a technical assistance initiated in 2015. In addition, some pilot activities are being carried 

out, which are aimed at exploring the technical and economic feasibility of using CBM in 

power generation. Overall, while the Government has not formally prepared a 

comprehensive low carbon strategy, it continues to investigate options and pilot programs 

to diversify future energy supply toward an environmentally more sustainable mix.   

 

(iii) Building its institutional capacity in the energy sector 

Rating: Modest 

 

93. As described in Annex 2, a number of the capacity building activities – although 

not all -- have been undertaken. An important step to strengthen the regulatory 

arrangements in the sector was taken in August 2016, when the National Assembly passed 

the Bill to establish the Botswana Energy Regulatory Authority (BERA). However, BERA 

is yet to become a functioning agency. 

 

3.3  Efficiency  

Rating: Modest 

94. The efficiency of the project, the extent to which the project achieved the economic 

rate of return, is rated as “modest”. The efficiency of Component A, i.e., 600 MW coal 

fired power plant investment (including the associated investment in transmission lines and 

water supply pipelines), is measured in terms of the post-completion economic and 

financial returns, and comparing these results with what was forecast at the time of project 

appraisal.  Such a comparison provides an assessment of the impact of variations in capital 

costs, delays in implementation, and impact of the plant’s performance during the first few 

years of operation, on the economics of the project. The latest cost estimate for Component 

A is approximately 82 percent of the appraisal estimate. However, the operational problems 

being experienced at the power plant may still require additional investment, especially if 

the EPC contractor proves unable to remedy the outstanding defects. Moreover, there is 

uncertainty about the ultimate capacity utilization of the plant as well as the timing in 

addressing the problems. These uncertainties have been addressed through a sensitivity 

analysis for these two variables (investment costs and capacity utilization).   

95. Economic Rate of Return. The calculation of the Economic Internal Rate of Return 

(EIRR) for the project is governed by two key variables (in addition to the investment and 

operating costs): (i) the capacity factor that Morupule B will be able to maintain; and (ii) 

the value of electricity produced.  At appraisal, as reported in the PAD, it was assumed that 

Morupule B would be completed in FY2013 and that its capacity factor would rise to an 

annual level of 80 percent by FY2014 and would remain at this level.   

96. Morupule B has experienced serious operating problems since the commissioning 

of the units and the future capacity utilization of the plant is uncertain. For the purpose of 

economic analysis, three cases are examined. A base case assumes that the plant has a 

period of remediation of defects, with the capacity factor starting at the current level of 

about 50 percent, rising to 60 percent by 2018, and reaching 70 percent by 2020, where it 
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remains in future years.  A high case assumes the capacity factor rises to 80 percent by 

2021 while a low case assumes the plant’s capacity utilization remains at around the level 

of about 50 percent. In order to achieve higher capacity factors, the base and high cases 

assume that additional investment costs of USD 200 million are required and incurred 

between 2017 and 2019. 

97. Current electricity tariffs in Botswana are significantly below the cost of supply; 

also, willingness-to-pay studies have not been carried out for Botswana. A proxy for the 

value of electricity could be based on the revenues needed by BPC to cover its prudently 

incurred costs. For FY2014, using this approach (i.e., BPC breaking even), the value of 

electricity would be about 14 USc/kWh, which is the value of electricity adopted here for 

the economic evaluation of Morupule B project.16 Table 4 below tabulates the EIRR for 

the three cases described above. In addition, as a reference case, the EIRR is also 

recalculated for the “appraisal” case, i.e., with the original schedule for project completion 

and the project performance as assumed at appraisal, but with a value of electricity of 14 

USc/kWh, as used in the ICR.   

98. Based on the foregoing assumption, the EIRRs vary between 8.6 percent and 11.7 

percent, without including the cost of carbon, and between 3.1 percent and 6.3 percent 

when the cost of carbon is included (at USD 30 per ton). A comparison of these EIRRs 

with the appraisal case shows that the EIRR is significantly affected by: (i) project delays; 

and (ii) the plant’s underperformance. In the base case, the EIRR is nearly halved relative 

to the appraisal case (10.5 percent versus 19.6 percent). When the cost of carbon is included, 

the EIRR declines further, i.e., below 10 percent in all three ICR scenarios, and even below 

the threshold discount rate of six percent,17 except in the high case where it has a marginally 

higher EIRR of 6.3 percent.  

Table 4: Estimates of the Internal Rate of Return 

  
EIRR  

(percent) 

Scenario 

Excl. carbon 

cost Incl. carbon cost 

Appraisal Case 19.6 11.2 

ICR High Case 11.7 6.3 

ICR Base Case 10.5 5.1 

ICR Low Case 8.6 3.1 

                                                 

16 The 14 cents per kWh is an approximation of the value of electricity to the end user, i.e. what consumers would be 

willing to pay for each kWh received. It is derived from a cost of supply calculation assuming a 10 cents per kWh 

wholesale price–namely, the average price of imported power over the past three to four years–plus a margin required 

for BPC to break even when supplying power to the end user. 
17 A threshold discount rate of six percent reflects two alternative valuations for the discount rate: (i) long term bonds (15 

years) in Botswana, which carry an interest rate of six percent; and (ii) the World Bank technical guidance on discount 

rates, which recommends a discount rate in the range between the real GDP per capita growth rate and double that figure.  

Real GDP per capita growth rates in Botswana averaged 3.8 percent in the decade prior to 2009 and are forecast to grow 

at 2.5 percent per year between 2009 and 2020 (IMF World Economic Outlook 2015). Taking an average of around three 

percent and doubling yields a social discount rate of six percent. 
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99. Key variables that affect the economic benefits include: (i) higher O&M costs; (ii) 

delays in reaching the higher capacity factors; (iii) higher investment costs; and (iv) a 

reduced plant life. In the base case, if the O&M were to increase by 50 percent, the EIRR 

would decrease to 9.8 percent (from 10.5 percent). A two-year delay in achieving a 

capacity utilization rate of 70 percent (i.e., in 2022, instead of 2020) would reduce the 

EIRR to 10.2 percent. An increase of investment costs by 30 percent would reduce the 

EIRR to 6.5 percent. Finally, a reduced plant life of 10 years (from a standard plant life of 

35 years) would decrease the EIRR to one percent in the ‘base’ case, and to less than zero 

in the 'low' case. These examples show that the economic rate of return is very sensitive to 

a decrease in the life of the plant, the risk of which is very real. Annex 3 presents a 

sensitivity analysis for the EIRR with respect to variations in the value of electricity 

assumed.  In summary, and based on the above analyses, the overall efficiency of the main 

coal-fired power investment is rated as ‘Modest’.  

3.4 Justification of Overall Outcome Rating 

Rating: Unsatisfactory (U) 

100. The overall outcome of the project is rated Unsatisfactory (U), given the rather 

modest achievements of the project objectives and the economic efficiency of the project. 

The main project development objective -- developing a reliable and affordable supply of 

electricity for energy security for Botswana – remains elusive. Today, Botswana continues 

importing higher cost electricity supplies from other countries in the region to meet its 

domestic requirements. More than four years after the first unit was connected to the grid, 

the plant is operating with frequent outages and poor availability due to a number of as yet 

unresolved, recurring problems, with the long term operational performance of the plant 

remaining highly uncertain. 

3.5 Overarching Themes, Other Outcomes and Impacts 

(a) Poverty Impacts, Gender Aspects, and Social Development 

101. The main project development objective was ensuring domestic energy supply 

security. As such, the PDOs did not have a specific focus on poverty alleviation or on 

gender; such impacts, including the impact on single households headed by women, would 

be indirect. Households in these categories, as for all electricity consumers connected to 

the grid, are exposed to the risk of underperformance of Morupule B, either through 

disruptions of supply or through the higher cost of substitutes from more expensive 

electricity sources.  

102. The main direct social development benefits of the project identified at appraisal, 

i.e., employment opportunities, rural electrification, relate to the benefits from constructing 

the power plant, transmission lines, and associated investments.  Indirect social costs and 

benefits relate to the impacts of power supply on economic activities (including small 

businesses) and social services in education and health. 
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(b) Institutional Change/Strengthening 

103. The project’s institutional and capacity building component aimed at improving the 

sector’s regulatory framework and institutional capacity. There has been progress in the 

key element of this component, i.e., moving towards improved regulation in the energy 

(and water) sector, with National Assembly passing the BERA Bill in August 2016.  This 

work was complemented by an interim tariff study and a study on long-term financial 

strategy for BPC.  Some capacity building activities within MMEWR were undertaken as 

part of CSP and CCS studies, as well as part of the assistance for public communications 

regarding the country’s power supply situation.  

104. Institutional strengthening of BPC has been accomplished through the studies on 

the quality of supply (managing transmission system harmonics) and system control 

(SCADA), as well as through training on transmission system operations. The O&M 

contract for Morupule B with an international firm has a significant capacity building 

component as the contactor has the obligation to train BPC personnel in order to enable 

BPC to take over after the O&M contract expires in February 2019. Finally, there has been 

a significant learning-while-doing in project management, both through direct experience 

and through the associations with the OE and other firms involved in project management 

and supervision throughout the project.  

(c) Other Unintended Outcomes and Impacts (positive or negative) 

105. The IBRD loan closed with substantial, undisbursed savings of USD 70.3 million 

out of an original financing amount of USD 136.4 million. Most of the undisbursed amount 

is attributable to the savings realized through the contracts for transmission infrastructure, 

which were competitively bid and awarded at significantly lower prices than estimated at 

appraisal (similar savings were obtained for the AfDB financed transmission components 

of the project). Part of the undisbursed balance is also attributable to a few components 

either not being implemented or being financed through separate grants. The benefits 

reinforce the value of well-conducted international competitive bidding (ICB) procedures 

for large capital investment projects. 

(d) Social Aspects: Improving safety in large construction projects 

106. As described earlier, occupational health and safety issues became a major concern 

during project implementation. BPC did not seem to have been well prepared to deal with 

these issues, especially the risk of fatal accidents; it also had too few staff to enforce safety 

procedures for this type of project. BPC made significant adjustments during the course of 

the project, including adding more SHE staff, and continues to deal with SHE challenges, 

including updating the EMP. Additional support is being provided by the O&M contractor. 
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4. Assessment of Risk to Development Outcome  

Rating: High  

107. The main risk to the key development outcome, namely, increased domestic 

generation capacity to achieve energy security, relates to the deficiencies in design and the 

quality of construction of a number of subsystems, especially in the boiler areas and in the 

balance of plant, as described in the previous sections. These deficiencies became evident 

in early 2012, after the first unit was commissioned and started operating. If not resolved, 

these problems could escalate and result in a further worsening of the operating 

performance and in shortening the lifetime of the plant. A significant diagnostic work has 

been undertaken to identify and understand the causes of the problems, although a full 

consensus on how to resolve them technically and commercially is still to be reached. At 

this stage, the final resolution remains highly uncertain. 

108. With regard to the objective of developing a low carbon growth strategy, the 

Government is continuing efforts to strengthen energy efficiency and develop renewable 

energy (especially solar) to complement the fossil-fuel based development. After the 

National Assembly passed the BERA Bill, it is expected that BERA will be established in 

due course.  

109. Based on the above, the risk to the development outcome is rated High. 

5. Assessment of the Guarantee in Support of the Project 

5.1 Impact of the Guarantee in mobilizing Private Sector Finance 

110. At the time when financing was being sought for the Morupule B Power Project, 

Botswana was strongly affected by the 2008 global financial crisis as the export revenues 

from the mining sector (mainly diamonds), the key economic activity in the country, were 

declining significantly. In addition, the constrained lending environment following the 

crisis and the perception of higher credit risks made it difficult to attract lenders on terms 

that matched more closely the economic life of the project. 

111. The IBRD PCG, in conjunction with Sinosure, helped mobilize a substantial 

amount of long-term debt under these market circumstances. At the time of the transaction, 

BPC only had access to five to seven year commercial loans and in limited amounts. The 

financing supported by the IBRD PCG was the first commercial borrowing by BPC of this 

size and has provided opportunities for commercial lenders to learn about BPC’s 

creditworthiness, which, in turn, should enhance its future market access.18 

                                                 

18 Project Finance International awarded the African Power Deal of the Year to the financing package for the Morupule 

B Generation Power Project in 2009. 
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5.2 Role and Value of the Guarantee in addressing critical risks and improving the 

overall sustainability of the transaction 

112. The IBRD PCG improved the terms of the commercial bank loan to BPC-by 

extending the maturity from 15 to 20 years. The longer maturity lowered BPC’s annual 

revenue requirements, benefitting power consumers and the economy and also improving 

the financial sustainability of the Morupule B Power project.  

6. Assessment of Bank and Borrower Performance  

6.1 Bank Performance  

(a) Bank Performance in Ensuring Quality at Entry  

Rating: Unsatisfactory 

113. The Bank’s performance in ensuring quality at entry is rated Unsatisfactory. The 

main reasons for this rating are shortcomings in the Bank’s assessment of the procurement 

outcome, and technical and project management requirements of the project in relation to 

its power plant component. The EPC contract for the power plant, financed by the loan 

guaranteed by the World Bank’s PCG, was awarded by BPC (with assistance from the OE), 

following BPC’s procurement procedures. The World Bank had the obligation to establish 

that the EPC contract was procured with due attention to economy and efficiency; that the 

power plant project would be carried out diligently and efficiently; and that the goods, 

works, and non-consulting services procured under the guaranteed loan were of satisfactory 

quality, and would be delivered or completed, in timely fashion. While the World Bank 

carried out such a review, it overlooked weaknesses that had occurred in the process for 

selecting the EPC contractor (including the discrepancy in the technology requirements 

between the PQ document and the RfP document) and underestimated the risks associated 

with the selection outcome, especially in relation to the EPC contractor’s lack of experience 

with CFB technology, which imposed high risk on the quality and timeliness in delivering 

the project.  

114. Institutional Capacity Assessment. Risks related to BPC not having experience 

in managing large generation projects, and specifically with CFB technology, were 

recognized at project appraisal as a major concern. However, the appraisal lacked a more 

in-depth evaluation and more detailed recommendations as to how to address these risks, 

especially in terms of the number and profile of the staff in the project management 

structure, including the qualifications of the project manager. Although an OE had been 

hired to support BPC in project management, its team was significantly understaffed for 

the scale of the investment being undertaken, especially given the tight implementation 

schedule and risks related to the performance of the EPC contractor. Moreover, the scope 

of the services of the OE did not include responsibilities for SHE supervision (apart from 

site security control and adequacy of site housekeeping, barriers, and protective 

equipment). The SHE issues turned out to be major problem areas during construction, and 

BPC eventually hired a specialized firm to help with SHE supervision. The failure to assess 

adequately the project management needs at the outset of the project (including SHE areas) 
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was a missed opportunity to put in place adequate project management arrangements and 

teams from the start.  

(b) Quality of Supervision  

Rating: Unsatisfactory 

115. Bank supervision performance is assessed over two distinct periods, as described 

in Section 2.2: the first period as the main construction phase, from the onset of the project 

until September 2012, followed by the second period, the combined operation-and-

construction phase until September 2015, when disbursement of the ICBC loan ended.19 

116. During the first period, Bank supervision missions were undertaken on average 

about twice a year, with annual expenditures averaging over USD 400,000 (45 staff weeks). 

The focus of early supervision was on safeguards, particularly environmental and social 

safeguards, with comparably less attention given to the technical and project management 

challenges. Even with that focus, construction-related safety challenges were noted but 

under-appreciated until the first fatal accident in February 2011. As described in section 

2.4, it proved challenging to ensure adequate handling of the safety, health, and 

environmental issues throughout the project. Following the fatal accidents in February and 

August 2011, supervision missions gave much higher attention to safety and to the 

enforcement of safety measures and procedures.  The Bank also strongly advised BPC to 

engage a safety and risk assessment firm to carry out an audit at the construction site as 

well as to supplement BPC’s limited capacity in safety enforcement; BPC heeded the 

advice and carried it through. Technical and project management risks continued to be 

under-rated and received little if any attention by the Bank’s supervision missions until the 

units started being connected to the grid and began failing in the second half of 2012. The 

failure to note these risks early on was a missed opportunity to address them in time, as 

such problems were progressively more difficult to mitigate as construction advanced. The 

Implementation Status and Results Reports (ISRs) rated the implementation of the project 

as ‘Satisfactory’ until early 2013.  

117. Following another safety accident in September 2012, compounded by indications 

of mounting technical problems after commissioning of the first units, a fundamental 

change in Bank supervision focus took place, in particular in relation to safety, construction 

quality, and project management. Four successive missions visited Botswana in the period 

October 2012 – January 2013, covering all aspects of the project: safety, construction 

quality, and project management. The Bank commissioned an independent engineering and 

project management firm to conduct a technical review of the construction status of the 

plant. Its findings raised the issue of deficiencies in the construction quality with high risk 

of adverse impacts on the plant’s performance and sustainability if not remedied. The OE 

had already been expressing growing concern to BPC about the increasing number of 

defects in the plant construction. The Bank supervision team was then strengthened, 

starting in late 2012 and in early 2013, with additional expertise in technical areas, 

                                                 

19 The IBRD loan closed at the end of June 2014 and the AfdB loan at the end of 2013.  
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construction safety, environmental safeguards, and project management. In addition, Bank 

sector management, at headquarters and in the Pretoria field office, also became actively 

involved. Supervision resources allocated to the project in FY13 and FY14 increased, as 

did the frequency of Bank missions.  The project performance ratings were downgraded, 

reflecting the unsatisfactory status with safety, construction quality, implementation 

progress, and the risks to the project achieving its objectives.  

118. The quality of Bank supervision effort improved over the final years of project 

implementation. Nevertheless, with three units already commissioned and the construction 

of the fourth almost completed by end of 2012, addressing the plant’s deficiencies 

subsequently proved to be a challenging and protracted process, which is yet to be 

completed.  Based on the above considerations, Bank supervision performance over the 

six-year period, 2009-2015, is rated Unsatisfactory.  

 (c) Justification of Rating for Overall Bank Performance 

Rating: Unsatisfactory (U) 

119. Overall Bank performance is rated Unsatisfactory (U).  

6.2 Borrower Performance 

(a) Government Performance 

Rating: Moderately Unsatisfactory (MU) 

120. The Borrower of the IBRD loan was the Republic of Botswana. The Government 

on-lent to BPC the loan proceeds that were to finance the project components implemented 

by BPC. The direct responsibilities of the Government in project implementation were the 

formulation of a low-carbon growth strategy, the establishment of an energy regulatory 

agency, implementation of different sub-components under the loan for alternative energy 

development, and institution building (through MMEWR, in coordination with MFDP and 

MEWT). The Government also monitored implementation of the components implemented 

by BPC. 

121. Overall, Government performance fell short of expectations. Project components, 

including studies, under its responsibility were either implemented with delays or not 

implemented. The combined effect has been extensive delays in the implementation of the 

different sub-components under the Alternative Energy Development component, 

including the formulation of a low carbon growth strategy. However, the Government did 

carry out a number of activities, initiated pilot programs, and its commitment to developing 

the country’s alternative energy potential remains strong. A significant progress was also 

made towards establishing the BERA, with the National Assembly passing the BERA Bill 

on August 8, 2016. The Government also took a proactive role in supporting BPC to 

address the problems with the performance of the EPC contractor, especially during the 

last several years of project implementation. Finally, the Government extended significant 

subsidies to the power sector to compensate for the higher costs of supply, on account of 
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the higher costs of electricity purchases that BPC had to make to compensate for the under-

performing Morupule B plant. Based on the above considerations, Borrower performance 

is rated ‘Moderately Unsatisfactory’. 

(b) Implementing Agency or Agencies Performance 

Rating: Unsatisfactory (U) 

122. The implementing agency for the main project component (Component A, the 600 

MW coal fired power plant, transmission lines and water supply) as well as for Component 

C1 (Institutional and Capacity Building) was the Botswana Power Corporation (BPC). 

BPC had limited prior experience in implementing an investment of this magnitude and 

complexity. A special Project Management Unit (PMU) was set up and a Project Manager 

hired at start up from outside BPC. The Project Manager resigned in 2012 and was replaced 

by a BPC staff member. An international firm (the OE) was also employed from the outset 

to assist the PMU in the selection of the EPC contractor and construction supervision. 

Technical assistance was provided to strengthen BPC’s capacity. 

123. BPC’s small project management team at the power plant site was generally 

competent in the specific areas of expertise of its members, and very dedicated and 

committed to the project. However, the level of staffing was far below what the project 

required and the team did not have all the required competencies. The team became 

overwhelmed with the problems, especially after commissioning of the units and the 

ensuing construction-related operating problems. BPC proved unable to strengthen the 

team adequately (including the OE’s team), in spite of a number of attempts to do so. 

Overall, BPC was not effective in its main task, i.e., in ensuring that a new, well-operating 

600 MW power plant came on stream in time to replace imported electricity before end-

2012 as originally envisaged; moreover, achieving this objective remains uncertain. In 

addition, the following considerations are relevant for assessing the performance of BPC:   

(i) BPC did not mane well the process of selecting the EPC contractor and enforcing 

the contract. The qualifications and experience of the bidders should have been 

scrutinized more carefully with regard to their own experience and capacity with 

CFB technology. Rather, the EPC contractor was qualified on the basis of 

reference plants of the subcontractor for general design (in which case, at least, 

the subcontractor should have been engaged more closely throughout the project 

cycle). It is also evident that BPC underestimated the level of resources needed 

for project supervision and management, understaffing its own team and failing 

to ensure that the OE team was also adequately staffed. This made it difficult to 

enforce appropriate quality control on engineering designs, quality of materials, 

manufacturing, construction, and workmanship, and health and safety standards 

throughout the project. 

(ii) BPC did not implement an AGC system, since the AGC study conducted during 

project implementation recommended expanding this component into upgrading 

the SCADA system (of which AGC is a component). Financing SCADA from 

the IBRD loan required amending the Loan Agreement, which the Borrower did 
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not request before the loan closed. BPC also has not installed all ambient air-

quality monitoring stations, although that process is now underway and is 

expected to be completed before the end of March 2017. 

(iii) BPC performance in contracting for and implementing the transmission 

infrastructure (where it has significant experience and in-house expertise) and 

water supply systems was satisfactory. 

124. During the last three years of project implementation, BPC made some 

improvements in project management, although its team still remains understaffed. The 

carrying out of a comprehensive technical review of the quality of plant construction, 

conducted by both the O&M operator and the third parties engaged by BPC, helped provide 

a better understanding of the investment needed to correct the technical defects and 

improve prospects of the plant operating at its rated capacity.  

125. BPC has been punctual in its servicing of the commercial loan guaranteed by the 

PCG. However, as mentioned above, BPC remains highly dependent on large government 

subsidies.  

126. Overall, based on the above considerations, the performance of BPC as the 

implementing agency is rated Unsatisfactory (U). 

(c)  Justification of Rating for Overall Borrower Performance 

127. Overall Borrower performance is rated Unsatisfactory (U), combining both the 

Government and BPC performance ratings. The rating gives a preponderant weight to the 

weaknesses and omissions exhibited during the early stages of the project (selection of the 

EPC contractor, staffing of the project team, early supervision effort), as these factors have 

had a decisive impact on the project’s currently unsatisfactory outcome. 

7. Lessons Learned 

7.1 Importance of a full appreciation of technical and engineering challenges  

128. Large investment projects are inherently complex undertakings, with multi-faceted 

features that cut across technical, economic, environmental, and social dimensions, and 

which require experienced implementing agencies and complex implementation 

arrangements. These complexities are reflected in the Bank’s investment project 

requirements, preparation and appraisal guidelines, and structure of the Bank’s project 

teams, mirroring the requirements for the Borrower’s implementing agencies. The 

Morupule B Generation and Transmission Project illustrates the centrality of technical 

features of investment projects and their associated risks and the importance of having a 

full understanding of these features. They govern project implementation organization, the 

selection of project teams and contractors, and the resources needed to manage the project 

and mitigate its impacts and risks, etc.  
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129. Lesson: The Bank should ensure that the technical features of investments projects 

are explicitly addressed in sufficient detail, fully understood, and appropriately reflected 

in the selection of contractors, the Borrower’s project management structures, and the 

skills balance of the Bank’s project teams.  

7.2 Selection of the EPC Contractor: Importance of Qualification Requirements, 

Demonstrated Experience, Proven Plant Design, and Undertaking Due Diligence 

130. The importance of selecting a contractor with demonstrated successful prior 

experience in undertaking similar projects cannot be overemphasized. This is particularly 

critical for EPC type contracts, where the EPC contractor is given overall responsibility for 

engineering, procurement, and construction of the facility in question, including the 

integration and the quality control of the subsystems and components delivered by the 

subcontractors. These overarching responsibilities cannot be delegated to the 

subcontractors; in other words, the EPC contractor must have such capacity in-house, with 

demonstrated experience in employing that capacity in similar projects in the past. It is 

normal industry practice to request bidders to submit evidence of similar reference units 

having been constructed elsewhere and operating successfully for at least two to three 

years, i.e., bidders need to demonstrate that the proposed design is proven.  

131. A review of the project documentation shows that there were significant 

shortcomings in the due diligence undertaken by BPC and its OE during the process of 

selecting EPC contractor, especially in relation to examining the qualifications of the 

bidders with respect to CFB technology. The World Bank also did not seem to have fully 

appreciated these shortcomings in its appraisal review of the bidding and EPC contract 

award process, therefore failing to raise them at the time when these shortcomings could 

have been corrected or mitigated.   

132. Lesson: Well-defined and relevant qualification requirements, in conjunction with 

a thorough due diligence process of examining the qualifications and experience of 

bidders, are fundamental to selecting a well-qualified EPC contractor. Furthermore, the 

proposed design must be well proven through the EPC contractor’s reference plants, in 

order to be accepted for the project. Finally, while World Bank procurement procedures 

are designed to provide flexibility to enable a full use of the World Bank financing 

instruments in support of investment projects, there remains a basic obligation to ensure 

that contractors (and the sub-contractors) have the requisite experience and capacity to 

carry out the planned investment, irrespective of the Bank instrument being used to support 

the project. 

7.3 Importance of project management in large and complex investment projects 

133. BPC’s limited experience in managing large power generation projects was 

recognized at appraisal. However, the measures taken to mitigate the associated risks did 

not go far enough. Although the OE had the necessary expertise to respond to the project 

needs, its site team was understaffed, which was further exacerbated by turnover of team 

members. Since the BPC team was also understaffed, the overall resources were far from 

adequate to exercise the proper level of the quality control and perform the various 
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important project management functions (e.g., verifying design, inspecting production 

facilities, attending manufacturing and site tests, inspecting materials, quantities and 

workmanship, and supervising plant safety and environmental compliance).  

134. The key challenge for BPC was its capacity to ‘project manage’ effectively. During 

both the construction and early operational phase of the power plant, important technical 

decisions had to be taken and conflicting recommendations resolved, which were to have 

a crucial bearing on the operational performance of the plant. An attempt to strengthen 

BPC’s team mid-way through the project by hiring an external firm did not succeed, due 

to challenges in harmonizing the responsibilities of the various parties and the ingrained 

relationships and responsibilities, which BPC could not easily delegate and which was also 

difficult to do at an advanced stage of the project. 

135. Lesson For large and complex investment projects, the capacity needs of the 

implementing agencies should be carefully assessed by specialized experts with project 

management experience handling investments of similar scale and technical complexity. 

Such an assessment should include sufficient detail to provide appropriate guidance to the 

implementing agency on setting up the project management structure, fully staff the project 

team, contract out the functions for which it lacks in-house capacity, and establish 

appropriate project management processes and procedures. It is also important to 

recognize that there is a core responsibility of the owner to manage overall project 

implementation, which cannot be delegated. 

7.4 Skills Balance in World Bank Team for Preparation and Supervision 

136. Project preparation and implementation are the responsibilities of project 

owners/implementing agencies. The World Bank’s main role is to appraise the project for 

World Bank financing (whether through loans or guarantees) and ensure that the project 

meets the Bank’s standards and requirements. The World Bank can – and as a rule does – 

assist agencies in their preparation and implementation activities, through its technical 

advice and financial resources.  

137. The skills balance of the Bank preparation team for Morupule B was suboptimal in 

some important areas, especially in assessing the project management needs for a large 

power plant project, the provision of advice on project implementation arrangements, and 

the resources needed on the project owner’s side for this purpose. In particular, the need 

for stronger arrangements related to construction quality control, the intricacies in CFB 

boiler design, clear decision making authority, and subsequent enforcement during the 

crucial construction period should have been more fully recognized. The Bank team could 

have been strengthened at the outset in terms of its own capacity to provide advice in these 

areas. 

138. Lesson: The skills balance of Bank preparation and supervision teams should 

closely match the technical, contractual, financial, institutional, and safeguard concerns 

being addressed in the project. The Bank’s added-value in providing such expertise is 

important for its client countries, where technical and managerial skills as well as 

experience with complex projects may be limited. The Bank needs to give particular 
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attention to the areas of project management of complex projects and construction safety, 

including ensuring the presence of adequate expertise in its teams in these areas. 

7.5 Value of a Comprehensive Monitoring Framework for Large Construction 

Projects 

139. The experience of the Morupule B Power Project highlights the importance of 

having a comprehensive and carefully structured monitoring framework for large 

investments spanning several years, both for the construction and the operational phases. 

The monitoring framework for the Morupule B Power project had two shortcomings: (i) it 

lacked adequate intermediate indicators to monitor the quality of construction progress in 

early stages of the project; and (ii) the key project indicator, i.e., installed domestic capacity, 

did not capture a major aspect of the project outcome, namely the reliability with which 

the power plant was to operate.   

140. Lesson: The project illustrates the importance of project monitoring indicators that 

can give early warnings of potential problems, so that corrective actions can be taken. 

Project outcome indicators should be defined so that they capture the important outcomes 

comprehensively but do not depend on factors outside the project’s influence. 

7.6 Exploring private sector options to help finance investments for which in-house 

capacity is inadequate 

141. Botswana has been historically a creditworthy country for private sector investment. 

For complex projects with limited implementation capacity in the public sector, there are 

good reasons to explore private sector financing, since the private sector may be better 

equipped to deal with various risks in financing, construction, and operation of the project. 

At the time when the Morupule B project was being considered, the private sector was 

showing interest in investing in power generation, although seemingly focused on projects 

with significant export potential, such as the Mmamabula plant. It is not clear whether the 

option of private investment to serve Botswana’s domestic market, such as the Morupule 

B plant, was actively explored. Following the experience with Morupule B, the 

Government decided to proceed with further power generation development through the 

private sector, involving two 150 MW units to be constructed at Morupule B site (also 

using CFB technology), and which will be developed as an IPP project.  

142. Lesson: Large generation investment projects are strategic in nature and their 

financing and implementation should be driven by a comprehensive analysis of the risks 

associated with different alternatives for financing and managing such projects, both in 

the investment and operational phases. Private sector investment is an option that should 

be carefully explored, especially when the public sector lacks technical and financial 

capacity to implement and operate such projects. 
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8. Comments on Issues Raised by Borrower/Implementing Agencies/Partners  

 

(a) Borrower/implementing agencies 

143. The Government of Botswana and BPC in their comments did not raise major issues 

related to the overall storyline of the ICR and the assessment of the outcomes and the 

performance of the World Bank and the Borrower. There were some comments related to 

the description of the intended role of Morupule B and Mmamabula power plants in 

meeting demand in the domestic and export markets at the time of project preparation. 

These comments and a few other suggested improvements in the language of the ICR have 

been appropriately incorporated. 

(b) Cofinanciers 

144. Cofinanciers of the project included African Development Bank; Industrial and 

Commercial Bank of China; and Sinosure. They raised no issues on the ICR. 

(c) Other partners and stakeholders  

145. A draft ICR was shared with the EPC contractor and the Owner’s Engineer. In their 

comments, no substantive issues were raised on the ICR overall storyline, the assessment 

of the outcomes, and the performance of the World Bank and the Borrower.  

146. The EPC contractor expressed the view that the design problems with fluidized bed 

heat exchangers of boilers was the root cause of the low availability of Morupule B power 

plant and that operation and maintenance issues contributed to the low availability of the 

plant and stability of its operation. The EPC contractor also expressed reservations on some 

of the findings of the gap analysis conducted by the O&M contractor.  

147. The Owner’s Engineer comments clarified some aspects of the prequalification 

process and acknowledged the contractual constraints on staffing of the OE team. The 

Owner’s Engineer reiterated that it had raised the issue related to the construction quality 

and contractual deviations throughout the project. The Owner’s Engineer emphasized the 

importance of selection of qualified contractors and of adequate enforcement of contractual 

obligations through project management and supervision.  
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Annex 1: Project Costs and Financing 

 

(a) Project Costs and Financing by Component (in USD Million equivalent) 

  Project Costs Financing 

Ref.1 Project Component 
Appraisal 

Estimate 

 Actual 

/Latest 

Estimate 

% of 

Appraisal 
ICBC 

BPC 

/GOB 
IBRD 

AfDB 

loan 

  

Component A: Morupule Generation Expansion 

(BPC)               

  Component A(1)—Power Station               

A1 EPC Contract 968.0 970.6 100% 764  206.6     

A1(i) Start Up Fuel 35.0  0%   0.0     

  Other Costs 17.0  0%      

  Contingencies 53.3   0%         

  Taxes and duties 138.0 94.4 68%   94.4     

  Component A(2)—Transmission               

A2(a) 

Morupule –  

Phokoje 400kV line and associated eqpt. 39.1 22.5 58%   22.5   

A2(b) 

Morupule- 

Isang 400kV line and associated eqpt. 62.4 27.3 44%    27.3 

A2 (c) 3x400/220 kV transformers 26.8 11.2 42%   11.2   

A2(d) 

Isang 400/220 kV Substation 

and associated works 60.6 24.8 41%    24.8 

A2(e) Reactive compensation equipment 18.0 5.1 28%    5.1 

A2(f) AGC hardware/software installation 1.2   0%      

  Contingencies 31.3   0%         

  Taxes and duties 35.9 7.3 20%   7.3     

  Component A(3)—Water Supply               

A3(a) Paje to Morupule B pipeline 30.5 22.3 73%   22.3   

A3(b) Power supply to Paje well field 9.2 1.3 14%   1.3   

A3(c) MCL to Morupule B 2.9 1.8 62%   1.8   

  Contingencies 4.3   0%         

  Taxes and duties 6.1  0%        

  TOTAL - Component A 1539.6 1188.6 77% 764 308.3 59.1 57.2 

  

Component B: Alternative Energy Development 

(MMEWR)               

B1 Low-carbon growth strategy study 0.5  0%      

B2 Preparation of CSP project 1.0 0.6 60%   0.6 0.020 

B3 Coal/CBM strategy development 4.0 0.4 10%   0.4   

B4 CCS pilot feasibility study 1.0  0%   0.021   

  Taxes 0.3  0%        

  TOTAL - Component B 6.8 1.0 15% 0.0 0.3 1.0 0.0 

 

Continued on next page 

                                                 

20 No AfDB loan financing was used for this component. A separate grant administered by AfDB in the 

amount of USD 1 million was used to fund the feasibility study for CSP projects.  
21 This component is financed by a separate grant, administered by the World Bank. 
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  Project Costs Financing 

Ref.1 Project Component 
Appraisal 

Estimate 

 Actual 

/Latest 

Estimate 

% of 

Appraisal 
ICBC 

BPC 

/GOB 
IBRD 

AfDB 

loan 

  

Component C: Institutional and Capacity 

Building             

  Component C(1)—BPC               

C1(a) 

Transmission system harmonic 

study 1.1 0.5 45%   0.5   

C1(b) 

Transmission system  

control area establishment 0.9 0.6 67%   0.6   

C1(c) 

Transmission system 

operations capacity building 0.8 0.1 13%   0.1   

C1(d) 

+C2(d) 

Air quality monitoring  

and management 0.5 0.5 100%   0.5   

C1(e) Training and workshops for PMU 0.2 0.1 50%   0.1   

C1(f) Project management consultants 7.0 59.7 853%  56.1  3.6   

  Taxes 0.3  0%        

  Component C(2)—MMEWR               

C2(a) Interim tariff policy review 0.5 0.2 40%  0.2    

C2(b) 

Electricity tariff policy and 

regulation 1.5 0.5 33%  0.5    

C2(c) Communications program 0.5 0.6 120%   0.6   

C2d Safeguards monitoring training 0.3        

  Taxes 0.3  0%        

  TOTAL - Component C 13.9 62.8 452%  56.8 6.0  

  Total baseline cost 1290.5 1150.7 89% 764.0 263.4 66.1 57.2 

  Total contingencies 88.9  0%     

  Taxes and duties 180.9 101.7 56%  101.7   

  Interest during construction 102.0 46.6 46%   46.6     

  Total Financing 1662.3 1299.0 78% 764.0 411.7 66.1 57.2 

 

(b) Financing 

Source of Funds 
Type of 

Cofinancing 

Appraisal 

Estimate 

(USD millions) 

Actual/Latest 

Estimate 

(USD millions) 

Percentage of 

Appraisal 

 Borrower   498.4 411.7 83 

 African Development Bank  Parallel 202.5 57.2 28 

 International Bank for 

Reconstruction and Development 
 136.40 66.1 48 

ICBC 
      Parallel/ 

Commercial 
825.0 764.0 93 
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Annex 2: Outputs by Component  

Status of Outputs  

Component A: Morupule generation expansion  

(b) Original Scope 

1. The planned outputs were (1) the construction of Morupule B Power Station, 

600MW (4 X 150MW) coal-fired power station, including balance of plant, start-up fuel 

for testing and commissioning, etc, (2) the construction of Morupule–Phokoje 400 kV 

transmission line; Morupule-Isang 400 kV transmission line; 3x315 MVA 400/220 kV 

transformers; 400/220 kV substation at Isang; reactive compensation; and (3) water supply 

system, (a) pipeline from the new Paje well field to the Morupule B Power Station (80 km) 

for backup supply; (b) power supply line for the new Paje well field; and (c) an extension 

pipeline from the MCL reservoir to the Morupule B Power Station (5 km) for the main 

water supply. 

(c) Outputs  

2. The Morupule B power station was fully taken over by BPC on May 4, 2014, albeit 

with significant defects. The “block test” was carried out on June 18, 2014 and the defect 

notification period started on June 24, 2014, with end dates falling five years later for 

structural works and two years later for all other works. The O&M of the plant was 

contracted out to an international company as of January 1, 2014.  

3. The most serious concerns about performance and reliability relate to the 

performance of the boilers and some elements of the balance of plant; the turbine and 

generator sets have generally performed well. A root-cause analysis for those problems 

was carried out by a third party contractor, with a report on finding and recommendations 

delivered in September 2014. A comprehensive “gap analysis” report was prepared by the 

O&M contractor in December 2014.  

4. The electricity transmission infrastructure connecting the plant to the national 

transmission network were successfully completed and are in operation, which includes 

the construction of Morupule–Phokoje 400 kV transmission line, Morupule-Isang 400 kV 

transmission line, and 400/220 kV transformers at Morupule B and Isang substations. 

5. Construction works on the water well field and associated storage reservoirs, the 

water pipelines to the power station, and on a power line to the Mmamashoro well field for 

the backup water supply network, were also completed satisfactorily. 

Component B: Alternative energy development 

(a) Original Scope 

6. The planned outputs were (i) a low-carbon strategy study for growth and long-term 

mitigation options for Botswana, (ii) a bankable feasibility study for a commercial scale 
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concentrating solar plan (CSP), (iii) a development strategy for the efficient use and supply 

of coal bed methane (CBM), and (iv) a pilot carbon capture and storage study to assess the 

opportunities for CCS. 

(b) Outputs  

7. The individual sub-components of Component B involved carrying out a number 

of studies; their status at project closing was as follows:   

(i) A feasibility study for CSP was completed.  

(ii) A CCS study was completed, examining the geological potential for carbon 

storage and proposing pilot candidate storage sites for further specific examination; 

it also assessed the regulatory and institutional framework for CCS in the country; 

and proposed a roadmap for further development of CCS.  

(iii) A coal bed methane (CBM) study was initiated but did not proceed beyond the 

inception phase.  

(iv) The low carbon growth study was not undertaken.  

Component C: Institution and capacity building.  

(a) Original Scope 

8. The planned outputs were project implementation assistance, and institutional and 

capacity building for BPC and the Ministry of Minerals, Energy, and Water Resources 

(MMEWR) as follows: 

(i) Sub-Component C(1) for BPC (power plant and transmission): (a) transmission 

system harmonic study; (b) transmission control area establishment; (c) technical 

assistance for transmission system operations; (d) air quality monitoring and 

management; (e) training and workshops for Project Management Unit (PMU) 

staff; and (f) project management and supervision. 

(ii) Sub-Component C(2) for MMEWR (sector development): (a) interim tariff policy 

study; (b) tariff policy and regulatory agency for the power sector, and associated 

capacity building; (c) design and implementation of a communications program; 

and (d) training for safeguards monitoring and management. 

(b) Outputs  

 Sub-Component C (1) Activities implemented by BPC: This included the following: 

(i) Transmission system and harmonics study was completed in June 2012. 

(ii) Transmission System Control Area Establishment. The study was completed 

(recommending an upgrade of the SCADA system) but did not proceed to the 

investment phase. 

(iii) Transmission system operations capacity building: training of 17 BPC officers 

was completed.  
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(iv) Air quality monitoring and management: the purpose was to establish an 

integrated system of monitoring stations for ambient air quality monitoring and 

management in the areas surrounding Morupule A and Morupule B power plants. 

However, only one ambient air-quality monitoring station had been installed by 

August 2015, which was relocated from the Morupule A power plant.  

(v) Training and workshops for PMU staff was provided. 

(vi) Project management and supervision: This component was completed. BPC 

hired an OE, using its own funds to finance the contract. During project 

implementation, IBRD funds were used to hire additional project management 

and supervision consultants for technical and legal assistance in contract 

management. 

Sub-Component C (2) Activities Implemented by MMEWR: This included the 

following:  

(i) Interim tariff policy study: This component was completed. The Ministry 

commissioned a study of Renewable Energy Feed-in Tariffs (completed in 

January 2011) as well as a Review of Electricity Tariffs in Botswana (completed 

in September 2011); the Government also implemented several tariff increases 

between 2010 and 2014.  In response to the FY14 Cabinet Tariff Directive, BPC 

engaged an external consultant to conduct a comprehensive financial 

sustainability review of BPC and develop a 10-year financial plan.  

(ii) Establishment of an independent electricity regulator: A report on the 

Establishment of an Energy and Water Regulatory Authority in Botswana was 

completed in April 2011. Stakeholder workshops and other consultations were 

held on the draft legislation and a Bill to establish the Energy Regulatory 

Authority was passed by National Assembly in August 2016 (regulation of water 

was dropped in the final Bill). 

(iii) Communications and consultations support: This component has been completed 

through a consulting contract that helped strengthen the capacity of the Ministry 

and design and implement a public communication plan on the Government’s 

energy policy and electricity supply situation in the country.  

(iv) Capacity building for safeguards monitoring: This activity has not been 

completed. The objective was to strengthen the capacity of the Department of 

Waste Management and Pollution Control (DWMPC) to be able to monitor the 

environmental performance (emission) of power plants. It was to be done in 

conjunction with BPC’s activity on air quality monitoring and management, 

which was delayed, as described above. 
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Annex 3: Economic and Financial Analysis 

A. Economic Rate of Return  

 

1. The Economic Internal Rate of Return (EIRR) of the project is governed by two 

key variables: (i) the capacity factor that Morupule B will be able to maintain; and (ii) the 

value of the electricity produced.  At appraisal, as reported in the PAD, it was assumed that 

Morupule B would be completed in FY 2013 and its capacity factor would rise to an annual 

level of 80 percent by FY2014 and remain there.  

2. Capacity Utilization. Morupule B has experienced serious problems in operation 

since the commissioning of the units and the future capacity utilization of the plant is 

uncertain. For the purpose of economic analysis, three cases are examined. A base case 

assumes that the plant has a period of remediation of defects, with the capacity factor 

starting at the current level of about 50 percent, rising to 60 percent by 2018, and reaching 

70 percent by 2020, where it remains. A high case assumes the capacity factor rising to 80 

percent by 2021, and a low case assumes the plant’s capacity utilization remaining at 

around the level of about 50 percent. In order to achieve higher capacity factors, the base 

and high case assume additional investment costs of USD 200 million are required and 

incurred between 2017 and 2019. 

3. Value of Electricity. Current electricity tariffs in Botswana are significantly below 

the cost of supply; also, no willingness-to-pay studies have been carried out for Botswana. 

A reasonable proxy for the value of electricity is based on the revenues needed by BPC to 

cover its costs. For FY2014, using this approach, i.e., BPC breaking even, the value of 

electricity would be about 14 USc/kWh, which is the value of electricity adopted here for 

the economic evaluation of Morupule B project. Table 1A below tabulates the EIRR for 

the three cases described above. In addition – as a reference case -- EIRR is also 

recalculated for the “appraisal” case, i.e., with the original schedule for project completion 

and the project performance as assumed at appraisal, but with a value of electricity of 14 

USc/kWh, as used in the ICR.   

4. Based on the above assumptions, the estimated EIRRs vary between 8.6 percent 

and 11.7 percent without including the cost of carbon, and between 3.1 percent and 6.3 

percent when the cost of carbon is included (at USD 30 per ton). A comparison of these 

EIRRs with the appraisal case clearly shows that the EIRR is significantly affected by (i) 

project delays and (ii) the plant’s underperformance. In the base case, EIRR is lower by 

more than nine percentage points relative to the appraisal case (10.5 percent versus 19.6 

percent). When the cost of carbon is included, the EIRR declines further, below 10 percent 

in all three ICR scenarios. 
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Table 1A: Estimates of the Internal Rate of Return 

  
EIRR  

(percent) 

Scenario Excl. carbon cost Incl. carbon cost 

Appraisal Case 19.6 11.2 

ICR High Case 11.7 6.3 

ICR Base Case 10.5 5.1 

ICR Low case 8.6 3.1 

 

5. Figure 1A illustrates how the EIRR—with and without carbon emission costs—

varies with the assumed value of electricity for different capacity utilization scenarios. If 

the plant were performing as expected at appraisal, the EIRR would have remained above 

the social discount rate of six percent if the willingness to pay exceeded 9.3 USc/kWh. 

With lower capacity utilization, the required willingness to pay to maintain the EIRR above 

the social discount rate lies between 10.8 and 12.4 USc/kWh, depending on the utilization 

scenario. 

Figure 1A: Sensitivity of the economic internal rate of return to the value of 

electricity (without including the cost of carbon) 

 

 

B.  Financial Performance of BPC 

6. BPC has been recording financial losses since FY2009 and, in FY2011, the 

Government started extending operating subsidies to keep the company afloat. In FY2014, 

the subsidies reached 66 percent of BPC revenues. The government has been periodically 

increasing electricity tariffs, with the last increase in FY2015 (Figure 2A). However, the 

increases failed to keep pace with costs, which were rising due to the higher cost of imports 

and the increased use of diesel-based domestic and rental plants, as well as the depreciation 

of local currency in recent years. Delays in completing the Morupule B power plant and its 

under-performance since commissioning, as well as the shutting down of Morupule A for 
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rehabilitation in FY2014, kept imports and purchases from diesel plants and, consequently, 

BPC costs, much above anticipated levels. In FY2014, the average tariff was covering only 

about 63 percent of the costs. Table 2A presents selected indicators of BPC financial 

performance in recent years.   

7. BPC built up a large amount of long-term debt over a five-year period, from 

Pula119 million in FY2009 to Pula 6,331 million in FY2014, primarily as a result of 

financing Morupule B Project. BPC’s current liabilities also increased sharply, with “trade 

and other payables” in FY2014 coming close to the level of annual revenues from 

electricity sales.  

8. The outlook for the next few years remains uncertain, due to the uncertainties in 

the performance of Morupule B, and the consequent needs to engage more expensive 

domestic sources (liquid fuel based plants, domestic and rental), as well as due to uncertain 

costs of remedying the plant’s defects. It is likely that BPC will require continuing 

government subsidies for a few more years, during which the supply cost may come down. 

Tariffs may also need to be further adjusted to reflect the supply costs.  

9. The financial challenges notwithstanding, BPC has been servicing its debts, 

including the ICBC loan, which financed the construction of Morupule B power plant. The 

loan repayment began in September 2013 as originally established, and BPC has been 

punctual in its repayments.  

 

Table 2A: BPC -- Selected Financial Indicators

(Million Pulas, unless noted otherwise) 2014 2013 2012 2011

Revenue 2,260 1,984 1,816 1,512

Net Operating Expenses 3,586 3,607 2,635 2,120

Operating Profit/Loss (-) Before Grant -1,326 -1,623 -819 -608

Revenue Grant from the Government 1,488 871 508 454

Operating Profit/Loss (-) After Grant 162 -752 -311 -154

Total Comprehensive Profit/Loss (-) -62 -385 -1,653 -797

Current Assets 1,350 1,194 1,535 2,004

   Trade and Other Receivables 493 457 389 469

Current Liabilities 3,647 4,086 3,754 3,839

   Trade and Other Payables 2,074 1,673 1,259 1,289

Long Term Debt 6,331 6,313 5,360 4,154

Net Debt (total) 11,314 11,687 10,018 8,187

Equity 4,759 4,465 4,345 5,118

Total Wholesale Supply (GWh) 3,704 3,650 3,591 3,551

Total Sales (GWh) 3,449 3,310 3,198 3,118

Peak Load (MW) 572 578 542 553

Total Consumers (number) 343,050 315,699 291,338 251,773

Average Selling Price (Pula/kWh) 0.655 0.599 0.568 0.485

Average Cost per Unt (Pula/kWh) 1.040 1.090 0.824 0.680
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Figure 2A: Tariff Rates as of April 1, 2015 
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Annex 4: Bank Lending and Implementation Support/Supervision Processes 

(a) Task Team members 

 

Name 

 

Title 

 

Unit 
Responsibility

/ Specialty 

Lending 

Varadarajan Atur  Lead Energy Specialist & TTL AFTEG Team Leader 

Scott Sinclair  Lead Financial Officer, Co-TTL AFTEG Co-Team Leader 

Aman Sachdeva  Consultant (Finance) AFTEG Finance 

Anil Markandya  Consultant (Economist) SASDE Economics 

Candy Perque Herlihy  Lead Financial Officer BDM Financial 

Analysis 
Cecilia M. Garmendia  Sr. Infrastructure Economist AFTSN Inf. Economics 

Franz Gerner  Sr. Energy Economist ECSSD Energy 

Economics 

Heather B. Worley  Communications Officer EXTOC Communications 

Jemima Harlley  Program Assistant AFCS1 ACS support 

John Strongman  Consultant (Extractive 

Industries) 

COCPO Extractive 

Industries 

 José-Manuel Bassat  Sr. Communications Officer EXTCD Communications 

Karan Capoor  Sr. Financial Specialist AFTEN Financial 

Analysis 
Kimberly Versak  Consultant (Communications) EXTCD Communications 

Luz Meza-Bartrina  Sr. Counsel  LEGAF Legal 

Mark Moseley  Sr. Counsel LEGPS Legal 

Masaki Takahashi  Sr. Power Engineer  ETWEN Power Engineer 

Michael Stanley  Lead Mining Specialist  COCPO Mining 

Modupe Adebowale Sr. Financial Management 

Specialist 

AFTFM Financial 

Management 
Monica Restrepo  Counsel  LEGCF Legal 

Mudit Narain  Consultant (Renewable Energy) ETWEN Renewable 

Energy 

Paul Jonathan Martin  Sr. Environmental Specialist  AFTEN Environment 

Paula Lytle Sr. Social Development ECSSD Social 

Development 

René Mendonça  Consultant (Transmission) AFTEG 

 

Transmission 
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Name 

 

Title 

 

Unit 
Responsibility

/ Specialty 

Reynold Duncan  Lead Energy Specialist AFTEG Energy 

Serwat Hussain  Senior Communications Officer AFREX Communications 

Simon Chirwa  Procurement Specialist AFTPC Procurement 

Stratos Tavoulareas  Consultant (Power Plant) ETWEN Power Plant 

Susan Maslen  Legal Counsel LEGFI Legal 

Susan Shilling  Program Assistant AFTEG ACS support 

Suzanne F. Morris  Sr. Finance Officer CTRFC Finance 

Teuta Kaçaniku  Consultant (Monitoring & 

Evaluation) 
AFTEG Monitoring and 

Evaluation 

Tomoko Matsukawa  Sr. Financial Officer FEU Financial 

Analysis 

Zeinab Partow Sr. Country Economist AFTP1 Economics 

 
Supervision/ICR 

Vladislav Vucetic  Lead Energy Specialist & TTL GEE01 Team Leader 

David N. Sislen  Program Leader AFCS1 Program Leader 

Tomoko Matsukawa  Sr. Infrastructure Specialist  GEEFS Financial 

Analysis 

Zoe Kolovou  Lead Counsel LEGAM Legal 

 

 
Paula F. Lytle  Sr. Social Development 

Specialist 

GSU07 Social 

Development 

Alexander A. McPhail 

 

 Lead Water and Sanitation 

Specialist 

GWA05 Water and 

Sanitation 

Mark M. Moseley  Lead Counsel GCPDR Legal 

Sanjay Srivastava  Lead Environmental Specialist GEN01 Environment 

Una Meades  Sr. Counsel OPSPF Legal 

Chitambala John Sikazwe  Procurement Specialist GGO01 Procurement 

Tandile Msiwa  Financial Management 

Specialist 

GGO13 Financial 

Management 

Martin Lokanc  Mining Specialist GEEX2 Mining 

Samuel K. Macharia  Finance Analyst CTRLA Financial 

Analysis 

Joon Suk Kil  Infrastructure Finance Specialist GEEFS Financial 

Analysis 

Neil Pravin Ashar  Sr. Counsel  LEGSG Legal 
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Name 

 

Title 

 

Unit 
Responsibility

/ Specialty 

Ada Karina Izaguirre Bradley  Sr. Infrastructure Specialist GEEFS Financial 

Analysis 

Sarwat Hussain  Sr. Communications Officer ECRGP Communications 

Allison Berg Sr. Operations Officer GEE08 Operations & 

Quality Review 

Raima Oyeneyin Sr. Program Assistant GEE08 ACS Support 

Eugene D. McCarthy  Consultant GEE08 ICR Primary 

Author 

Francesca Fusaro Consultant GEE08 Operations 

Processing 

Bruce Paley Consultant GEE08 Power Generation 

Joeri de Wit Economist GEESO Economic 

Analysis 

James Moose Consultant GEE08 Financial 

Analysis 

 

 

(b) Staff Time and Cost 

Stage of project cycle 

Staff time and cost (Bank budget only) 

No. of staff weeks USD thousands (including 

travel and consultant costs) 

Lending   

FY08 0 0 

FY09 85.92 931,072.8 

Total 85.92 931,072.8 

Supervision/ICR   

FY10 83.52 804,530.44 

FY11 59.18 579,966.3 

FY12 41.71 403,492.6 

FY13 106.62 961,793.00 

FY14 65.72 771,880.20 

FY15 30.78 276,185.36 

FY16 18.23 176,833.1 

Total 405.76 3,974,681.00 
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Annex 5: Beneficiary Survey Results 

 

No beneficiary survey was undertaken. 
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Annex 6: Stakeholder Workshop Report and Results 

 

No stakeholder workshop has been held.  
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Annex 7: Summary of Borrower's ICR and/or Comments on Draft ICR 

 

Please refer to Section 8 of the ICR, paragraph 143. 
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Annex 8: Comments of Cofinanciers and Other Partners/Stakeholders 

Please refer to Section 8 of the ICR, paragraphs 144-147. 
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Annex 9: List of Supporting Documents 

 

Botswana Morupule B Generation and Transmission Project: Project Appraisal 

Document, October 2, 2009, World Bank Report No: 49183-BW 

Botswana Morupule B Generation and Transmission Project: World Bank 

Implementation Status and Results Reports 

Regulatory Reform Phase 1 Report (Stone & Webster) 

Regulatory Reform Phase 2 Report (Stone & Webster) 

Pre-feasibility Study for CSP, Fichtner Solar GmbH, December 2008 

EIA for the Morupule B Power Station (including EMP) 

EIA for the Transmission lines 

EIA for the Isang substation  

EIA for the Paje well field 

EMP for the pipeline and power connections to the Paje well field  

EIA for the expansion of the MCL mine 

EIA for the NSC to MCL water pipeline 

Ash dam safety review reports, April 2009 and June 2016 

Resettlement Policy Framework 

Abbreviated Resettlement Action Plan for the power plant site 

Abbreviated Resettlement Action Plan for the Morupule B- Isang transmission line 

Regional Environmental and Social Assessment of Coal-based Energy Projects along the 

South Africa- Botswana Border, Mott MacDonald, 2015 

Assessment of Carbon Capture and Storage Potential in Botswana, ERM, 2015 

BPC Annual Reports   

World Bank 2015: Botswana - Country partnership framework for FY16-20, Washington, 

D.C., World Bank Group
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Annex 10: Map IBRD 37033 

 

 
 

 

 

 

 


