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Abstract 

 
Zambia is one of at least 32 developing countries with a combined population of 1.4 billion people 
that are more than 25% dependent on hydropower for their grid electricity generation and which have 
experienced El Niño droughts. El Niño-induced droughts, projected to increase in frequency as average 
global temperatures rise, mark this reliance as climate vulnerability. Droughts in 2015, 2016, and 2019 
rendered low hydropower reservoir levels in Zambia, constraining electricity generation capacity and 
resulting in unprecedented power outages. Notwithstanding these frailties, the national power utility 
ZESCO has subordinated the need to achieve system sustainability and diversify its energy supply 
assets to the path dependent pursuits of subsidising existing consumers and building more 
hydropower generation assets. The path dependent approach was locked-in by earlier macro-level 
investment decisions, over which the World Bank had significant influence. Like 17 other countries, 
Zambia received World Bank investments for hydropower in the 1950s-70s to support mining or 
industrialisation. PŀǘƘ ŘŜǇŜƴŘŜƴŎŜ ǳƭǘƛƳŀǘŜƭȅ ǳƴŘŜǊƳƛƴŜŘ ǘƘŜ ½ŀƳōƛŀƴ ƎƻǾŜǊƴƳŜƴǘ ŀƴŘ ½9{/hΩǎ 
ŀǘǘŜƳǇǘǎ ǘƻ ŜƴƘŀƴŎŜ ½ŀƳōƛŀƴǎΩ ǿŜƭŦŀǊŜΦ ¢ƘǊƻǳƎƘ ŀƴŀƭȅǎƛǎ of primary collected data, this research 
shows that the coƴǎŜǉǳŜƴŎŜǎ ƻŦ ½9{/hΩǎ ǇŀǘƘ ŘŜǇŜƴŘŜƴŎŜ, which resulted in power outages, have 
ƘŀŘ ŀƴ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŘǊƛǾŜǊ ƻŦ ½ŀƳōƛŀΩǎ ŦǳǘǳǊŜ ƛƴŘǳǎǘǊƛŀƭƛǎŀǘƛƻƴ ς its manufacturing sector. 
The research shows tƘŀǘ ½9{/hΩǎ άleast regretέ path going forward in terms of baseload power, 
climate impact, human health and financial lifecycle costs involves charging cost-recovery tariffs and 
diversifying its portfolio of generation assets. As global average temperatures and the frequency of El 
Niño events are rising, these findings have implications for the formulation of a low carbon energy 
ǇƻƭƛŎȅ ŦƻǊ ŀ ŦƛŦǘƘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾƛƴƎ ƛƴ ƘȅŘǊƻǇƻǿŜǊ ŘŜǇŜƴŘŜƴǘ ŎƻǳƴǘǊƛŜǎ ŀŦŦŜŎǘŜŘ ōȅ 
increasing incidence of drought. 
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1. Introduction  

Global warming is increasing the incidence of droughts which are impacting the energy security 
of hydropower dependent countries. Many of these are developing countries whose first World 
Bank investments were in hydropower, predicated on serving mineral extraction and supporting 
industrialisation. Zambia is one such country and is a useful case study for the lessons that its 
dependence on hydropower serves.  

 
This research aims to inform better energy policy in hydropower dependent countries which are 
vulnerable to climate shocks. As global average temperatures rise, so too do the frequency and 
intensity of El Niño Southern Oscillation-induced droughts (Wang et al., 2017), which in turn threaten 
the reliability of hydropower. This research therefore focuses on the impact of energy insecurity 
arising from climate- induced drought, which according to climate modelling, would also result in 
reduced water availability and crop yields (Conway et al., 2015).  

 
As Box 1 above illustrates, the exposure of developing countries to hydropower is material. Annex 1 
further illustrates that at least 32 countries that were not high-income with a combined population of 
1.4 billion people were more than 25% dependent on hydropower and had experienced El Niño 
droughts.1 Eighteen of these received early World Bank investments for hydropower predominantly 
to support industrialisation or mining (Annex 1). In Sub Saharan Africa, 160 million grid-connected 
electricity consumers lived in countries where hydropower accounted for more than half of total 
power supply (Falchetta et al., 2019). In 2015 and 2016, El Niño droughts, caused by warming of the 
Pacific Ocean, resulted in severe power crises in Kenya, Tanzania, Ghana, Zimbabwe and Zambia, with 
power outages, power rationing and switching to costlier backup diesel generators (Falchetta et al., 
2019). Droughts also increased competition for water use between power generation, irrigation and 

                                                 
1 The World Bank data did not give information for all countries such as Uganda and the Southern African Power Pool 
countries Lesotho and Swaziland. 

As of 2015 (World Bank, 2020a) 
- >58 countries >25% reliance on hydropower for domestic electricity production 

o 78% were not high-income 
o >35 countries, 74% of which were not high-income >50% reliant on hydropower 

Á > 32 countries not high-income countries >25% hydropower reliant 
experienced El Niño droughts (Annex 1)  

¶ 18 of these countries received early World Bank investments for 
hydropower (Annex 1) 

Á >12 countries, 11 of which were not high-income >80% reliant on 
hydropower  

Genre of countries: 
- Heavily Indebted Poor Countries: 46% reliant on hydropower for electricity production 

(World Bank, 2020a) 
- Least Developed Countries: 37% reliant on hydropower (World Bank, 2020a) 
- Latin America and Caribbean: 45% grid electricity from hydropower (World Bank, 2020a) 
- Sub-Saharan Africa: 160M grid-connected electricity consumers live in countries >50% 

reliant on hydropower (Falchetta et al., 2019) 
o Almost entirely dependent on hydropower: DRC, Lesotho, Malawi and Zambia 

(Conway et al., 2015) 
-  

Box 1 The exposure of developing countries to hydropower for their grid electricity   
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municipal water supply (Falchetta et al., 2019). Hydrological-crop and recursive dynamic computable 
general equilibrium analysis suggested that the climate variable could pull 2% of the Zambian 
population below the poverty line (Thurlow, Zhu and Diao, 2012). 
 
This research takes Zambia, a landlocked southern African nation of 17.3 million people (World Bank, 
2019a), as its case study. It is one of the at least 32 countries that was not high-income and was more 
than 25% reliant on hydropower, and one of the at least 18 of these countries that received early 
World Bank investments for hydropower predominantly to support industrialisation or mining. At the 
beginning of 2015, Zambia was almost entirely dependent on hydropower and it was classed as a 
lower middle-income country (World Bank, 2019a) with 33% grid electricity connection (ZICTA and 
CSO, 2018). Pre-independence energy investment was driven by colonial extraction of copper (Bayliss 
and Pollen, 2019, p. 7). Post-independence energy investment until 2015 had been dominated by the 
World Bank, which was guided by unbalanced growth theory that perpetuated the generation of 
energy for the purpose of copper extraction.2 ¢ƘŜƳŜǎ ǊŜƭŀǘƛƴƎ ǘƻ ½ŀƳōƛŀΩǎ ƘƛǎǘƻǊȅ ƻŦ ŜƴŜǊƎȅ 
investment as well as the climate resilience of its energy infrastructure are therefore applicable to a 
number of other hydropower dependent developing countries.   
 
The research was borne of a commission by the International Growth Centre in October 2016, largely 
funded by ǘƘŜ ¦YΩǎ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ LƴǘŜǊƴŀǘƛƻƴŀƭ 5ŜǾŜƭƻǇƳŜƴǘ (International Growth Centre, 2018), 
ǘƻ ŀǎǎŜǎǎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǇƻǿŜǊ ƻǳǘŀƎŜǎ ƻƴ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ. The International Growth 
Centre aims to promote sustainable growth in developing countries. The original focus was on the 
impact of power outages on the manufacturing sector given the established associations between 
infrastructure on the growth of manufacturing, and the growth of manufacturing on economic 
development. Africa in general has experienced a period of de-industrialisation as a result of poor 
policy (the pursuit of structural adjustments at the behest of the IMF and World Bank) rather than 
natural economic evolution (Stiglitz, 2017). DƛǾŜƴ ½ŀƳōƛŀΩǎ manufacturing resurgence since the 2000s, 
undersupply of energy due to climate-vulnerable power generation infrastructure poses a new threat 
ǘƻ ½ŀƳōƛŀΩǎ ƛƴŘǳǎǘǊƛŀƭƛǎŀǘƛƻƴ ŀƴŘ ƳƻǊŜ ƎŜƴŜǊŀƭƭȅ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ trajectory of economic development 
and diversification away from copper mining, whose ŜȄǇƻǊǘ ŀǎ ŀ Ǌŀǿ ƳŀǘŜǊƛŀƭ ŘƻƳƛƴŀǘŜǎ ½ŀƳōƛŀΩǎ 
exports (World Bank, 2020u). ¢ƘŜ ƳƛƴƛƴƎ ǎŜŎǘƻǊΩǎ profits are largely expatriated to foreign 
multinationals.3 .ȅ ŎƻƴǘǊŀǎǘΣ ǘƘƛǎ ǊŜǎŜŀǊŎƘΩǎ ǎǳǊǾŜȅ ƻŦ ƭŀǊƎŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎ ŦƻǳƴŘ ŀōƻǳǘ ƘŀƭŦ ƻŦ 
respondents said that their company owners were Zambian.  
 
Alongside other factors, recent El Niño droughts resulted in reduced power supply to the 
manufacturing sector and consequently reduced growth. Due to almost complete dependence on 
hydropower and low rainfall in 2015 and 2016 resulting in low reservoir levels (Mwila et al., 2017, p. 
v)Σ ½ŀƳōƛŀΩǎ ǇƻǿŜǊ ǳǘƛƭƛǘȅ ZESCO was forced to enact nationwide load shedding lasting upwards of 8 
hours per day (Energy Regulation Board, 2017, p15). The power deficit reached 1,000MW in 2015 
(41% of national installed capacity)4 and reduced to 526MW in 2016 (Energy Regulation Board, 2017, 
p15). Had ZESCO not mitigated its generation shortfall with the import of 785.2 GWh in 2015 (up from 
just 12.8 GWh in 2014) and 2,184.9 GWh in 2016 (Energy Regulation Board, 2017, p9), the load-
shedding would have been even worse. Table 1 below is a compilation of grid electricity consumption 
by sector collected from Energy Regulation Board reports. It shows that from 2015 to 2017 

                                                 
2 Independence was achieved on 24th October 1964. 
3 Metal and ores have accounted for between 70-ул҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜȄǇƻǊǘǎ ǎƛƴŎŜ нллр (World Bank, 2020u). 80% of 
Zambia's copper comes from four mines. Barrick Gold, a Canadian corporation, owns Lumwana mine. First Quantam 
Minerals, a Canadian corporation, runs Kansanshi mine. Glencore International, a British corporation headquartered in 
Switzerland, and First Quantam Minerals own Mopani Copper Mines. Vedanta, an Indian corporation, majority owns Konkola 
Copper Mines, while the remaining fifth is owned by ZCCM, majority owned by the Zambian government and listed in Lusaka 
and on Euronext. 
4 National installed capacity was 2,411MW in 2015 (Energy Regulation Board of Zambia, 2016a). 
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ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ǎƘŀǊŜ ƻŦ ½ŀƳōƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ŎƻƴǎǳƳǇǘƛƻƴ ŦŜƭƭ ŦǊƻƳ пΦс҈ ǘƻ пΦм҈Σ ŀƴŘ ǘƘŀǘ ŀōǎƻƭǳǘŜ 
consumption fell from 2015 to 2016, and had not recovered to its 2015 level by 2017. Figure 1 below 
ŎƘŀǊǘǎ ǘƘŜ ƎǊƻǿǘƘ ǊŀǘŜ ƻŦ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǾŀƭǳŜ-added in constant local currency figures from 
ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ƛƴŘƛŎŀǘƻǊǎΦ Lǘ ǎƘƻǿǎ ǘƘŀǘ ƎǊƻǿǘƘ ƛƴ ǘƘŜ ǎŜŎǘƻǊ ŦŜƭƭ ŦǊƻƳ 6.5% in 2014 to 1.9% in 2016.  

Table 1Υ aŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ǎƘŀǊŜ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ŎƻƴǎǳƳǇǘƛƻƴ ŘǊƻǇǇŜŘ ŦǊƻƳ нлмр ǘƻ нлмт ƛƴ ½ŀƳōƛŀ 

 
Sources: Energy Regulation Board of Zambia, 2016, p. 0, 2017a, p. 9, 2018, p. 36, 2019, p. 39   

Figure 1 ½ŀƳōƛŀΩǎ ǊŜŀƭ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǾŀƭǳŜ-added growth declined following the power outages of 2015 and 2016 

 
Data source: World Bank, 2020d; graph: own 

 
Why should we focus on manufacturing, other than for the fact that this research was funded to focus 
ƻƴ ƛǘΣ ǿƘŜƴ ƛǘǎ ŜƴŜǊƎȅ ǎǳǇǇƭȅ ƛǎ ŀ ǘŜƴǘƘ ƻŦ ƳƛƴƛƴƎΩǎ ŀƴŘ ƛǘǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ D5t ƭŀƎǎ ƴƻǘ ƻƴƭȅ ƳƛƴƛƴƎ 
but retail and construction (CSO, 2018)? First, manufacturing provides better value in terms of 
contribution to GDP and employment per kWh of energy than does mining. Although it consumes less 
than a tenth of energy that mining does, it contributes three-quarters of what mining does to GDP, 
and employs almost three times the workforce.5 Second, focusing on manufacturing allows us to 

                                                 
5 aƛƴƛƴƎΣ ǿƘƛŎƘ ŎƻƴǎǳƳŜŘ ƳƻǊŜ ǘƘŀƴ ƘŀƭŦ ƻŦ ½ŀƳōƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅΣ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ммΦн҈ ƻŦ D5t ƭŜǎǎ ƴŜǘ ǘŀȄŜǎΣ ŎƻƳǇŀǊŜŘ 
with manufacturing which consumed 4.3% of electricity but contributed to 8.5% of GDP less net taxes (CSO, 2018). 
Manufacturing employs 8.1% of employed people while mining employs 2.9% (CSO and Ministry for Labour and Social 
Security, 2019). ¢ƘŜ /{h ǎǘŀǘƛǎǘƛŎǎ ŦƻǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŎƭǳŘŜ ŦƻƻŘΣ ōŜǾŜǊŀƎŜǎΣ ǘƻōŀŎŎƻ ŀƴŘ ǘŜȄǘƛƭŜǎ ǿƘƛŎƘ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ 
definition exclude (CSO, 2018; World Bank, 2020c). 

National electricity consumption by economic sector, 2014-2018

Sectors

GWh % share GWh % share GWh % share GWh % share GWh % share

Mining 5,871 47.3% 6,246        54.5% 5,918      54.5% 6,202      50.9% 6,682      54.8%

Domestic 3,251 26.2% 3,482        30.4% 3,383      31.2% 4,147      34.0% 4,337      35.6%

Finance & property 487 3.9% 517           4.5% 499         4.6% 640         5.2% 714         5.9%

Manufacturing 479 3.9% 531           4.6% 470         4.3% 503         4.1% 593         4.9%

Agriculture 241 1.9% 260           2.3% 228         2.1% 262         2.1% 297         2.4%

Others 99 0.8% 99             0.9% 80           0.7% 87           0.7% 84           0.7%

Trade 107 0.9% 110           1.0% 97           0.9% 110         0.9% 114         0.9%

Energy & water 73 0.6% 89             0.8% 88           0.8% 81           0.7% 69           0.6%

Quarries 62 0.5% 68             0.6% 60           0.5% 118         1.0% 148         1.2%

Transport 31 0.3% 33             0.3% 28           0.3% 32           0.3% 33           0.3%

Construction 1,702 13.7% 15             0.1% 7             0.1% 10           0.1% 11           0.1%

Total 12,405 100% 11,450     100% 10,857   100% 12,192   100% 13,080   107%
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10.6%

4.8%

6.2%
6.5%

5.4%

1.9%

4.4%
4.1%

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

2011 2012 2013 2014 2015 2016 2017 2018



                                                                                                          
 

 

The political economy of the energy mix of hydropower dependent developing nations ς a case study of Zambia                17 

 

interrogate the political economy of funding for energy as well as ½ŀƳōƛŀΩǎ ǎȅǎǘŜƳ ƻŦ ǇǊƻǾƛǎƛƻƴΩǎ ǇŀǘƘ 
dependence and underlying economic assumption of allocative efficiency in charging subsidised tariffs 
that together resulted in, by 2015, underinvestment in diversified power generation. The investment 
rationale of supplying power for mineral extraction, beneficiation and industrialisation that holds for 
Zambia vis-à-vis the ²ƻǊƭŘ .ŀƴƪΩǎ ƘƛǎǘƻǊȅ ƻŦ ǇǊƛƻǊƛǘƛǎŀǘƛƻƴ ƻŦ ƘȅŘǊƻǇƻǿŜǊ Ŏŀƴ ŀƭǎƻ ōŜ ǎŜŜƴ ǘƻ ŘƛǊŜŎǘƭȅ 
apply to Brazil, Colombia, Ethiopia, Ghana, Kenya and Turkey. Further, because the ²ƻǊƭŘ .ŀƴƪΩǎ ŜŀǊƭȅ 
ŀǇǇǊŀƛǎŀƭǎ ƻŦ ƘȅŘǊƻǇƻǿŜǊ ΨǊŀǊŜƭȅΩ ƛƴǾŜǎǘƛƎŀǘŜŘ ǘƘŜ ΨǇƻǎǎƛōƛƭƛǘȅ ƻŦ ŀ ǘƘŜǊƳŀƭ ŀƭǘŜǊƴŀǘƛǾŜΩ (Mason and 
Asher, 1973, p. 237), countries receiving hydropower investment were set on a trajectory of building 
power generation infrastructure that would later prove not to be climate resilient. 
 
This thesis ōǳƛƭŘǎ ǳǇƻƴ ǘƘŜ ŎƻƳƳƛǎǎƛƻƴΩǎ ǎǘǳŘȅ ŀƴŘ assesses the political economy of energy in Zambia 
which like 17 other hydropower dependent countries is now prone to El Niño-induced droughts and 
also received early World Bank investments for hydropower predominantly to support 
industrialisation or mining (see Annex 1). In Africa over the past three decades, only some countries 
have diversified from hydropower: Tanzania, where hydropowerΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ŜƴŜǊƎȅ ƎŜƴŜǊŀǘƛƻƴ 
fell from 95% in 2000 to a low of 37% thanks to the installation of a 700MW gas-fired power plant in 
the past decade; the Republic of Congo, where a 300MW gas-fired power plant led to diversification; 
ŀƴŘ DƘŀƴŀΣ ǿƘŜǊŜ ƘȅŘǊƻǇƻǿŜǊΩǎ ǎƘŀǊŜ ŦŜƭƭ ŦǊƻƳ ул҈ ƛƴ нллл ǘƻ рл҈ ƛƴ нлмр (Falchetta et al., 2019). 
Besides Zambia, the regions of Africa which face the likeliest threat of low hydropower capacity factors 
due to an increasing frequency and intensity of El Niño droughts. Hydropower accounted for more 
than 50% of installed power capacity in Mozambique, Namibia, Angola, Ghana, Sierra Leone and until 
recently Cameroon (Falchetta et al., 2019).   
 
This thesis lays out the historical, political and economic forces that saw the propagation of 
hydropower across the developing world; assesses why Zambia had no diversity in its energy 
production portfolio prior to 2015; investigates and assesses the implications of an undiversified 
energy mix to microeconomic subgroups όƻŦ ǿƘƛŎƘ ǘƘŜ Ŏƻǎǘ ǘƻ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎ ƻŦ ½ŀƳōƛŀΩǎ ǇƻǿŜǊ 
outages is a major component, as well as a new household survey to assess the effects on individuals), 
as well as to the environment; ǊŜǾƛŜǿǎ ƻǇǘƛƻƴǎ ŦƻǊ ŀ άƭŜŀǎǘ ǊŜƎǊŜǘέ ŜƴŜǊƎȅ ƳƛȄΤ6 and concludes with 
recommendations. In so doing, it attempts to answer the following research questions: 
 

1. How did Zambia come to be so reliant on hydropower?  
2. ²Ƙŀǘ ŀǊŜ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ǘƘƛǎ ǊŜƭƛŀƴŎŜ ƻƴ ½ŀƳōƛŀΩǎ ƛƴŘǳǎǘǊƛŀƭƛǎŀǘƛƻƴΤ Ƙƻǿ Řƻ manufacturers 

respond; and how effective are their responses?  
3. How does Zambia avoid power outages and its associated costs in the future in a cost-effective 

and minimally destructive manner with respect to the climate crisis? 
 
The originality and contribution to knowledge of this thesis stands on  

- an incremental expansion of the historical institutional path dependency model, fusing 
together the way in which Mahoney, Pierson and Skocpol, and Stinchcombe (Stinchcombe, 
1968; Mahoney, 2000; Pierson and Skocpol, 2002) model it and building upon their combined 
framework 

- ōǊƛƴƎƛƴƎ ƴŜǿ ƛƴǎƛƎƘǘ ƛƴǘƻ Ƙƻǿ ½ŀƳōƛŀΩǎ system of provision of energy became locked into 
what Liebowitz and Margolis (Liebowitz and Margolis, 1995) classify as  

o first-degree path dependence (where sensitivity to starting points exist but do not 
result in inefficiency) with respect to choice of energy mix for investment decisions 
made prior to the 1950s;  

                                                 
6 Lǘ ŀǇǇŜŀǊǎ ŀǎ ǘƘƻǳƎƘ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳ άƭŜŀǎǘ ǊŜƎǊŜǘέ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŦǳǘǳǊŜ ŜƴŜǊƎȅ ǎŎŜnarios started gaining traction in 
2015/2016 (National Grid, 2015; Sanders et al., 2016; Zachary, 2016). I first heard its use at the Energy and Economic 
Growth Grid Reliability and Utility Operations conference in February 2020 in Accra, Ghana.  
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o second-degree path dependence (the inferiority of a chosen path that is unknowable 
at the time a choice was made) for investment decisions made in the 1970s;  

o and third-degree path dependence for investment decisions made in the 2010s, 
where dependence is based on initial conditions and ignores information (about the 
increase and frequency of El Niño-induced droughts, and the competition for water 
that exists between hydropower and food and water) that implies that it is inefficient  

- the primary data collected through 
o surveys with manufacturing firms to bring fresh insight into the impact of path 

dependence on electricity consumers 
o interviews to contextualise and triangulate interpretations with key informants from  

Á within the Zambian government and ZESCO 
Á among private energy developers 
Á among the interface between Zambian manufacturers and the government 
Á within a donor 
Á among Zambian researchers 
Á among other sources 

- unique analysis of both the primary and secondary data.  
 
Thanks to the International Growth Centre research grant, this study was able to hire and project 
manage a team of eight in Zambia to collect 123 surveys (a third of the population) from a 
representative ǎŀƳǇƭŜ ƻŦ ƭŀǊƎŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎ ƭƻŎŀǘŜŘ ƛƴ ½ŀƳōƛŀΩǎ Ƴŀƛƴ ƛƴŘǳǎǘǊƛŀƭ Ƙǳōǎ ƻŦ 
Lusaka, Ndola and Kitwe. The objectives of the survey were to inform what the costs were of power 
outages to large manufacturing firms, and to inform what coping mechanisms firms employed, with 
the underlying hypothesis that backup diesel generators are at the forefront of such coping 
mechanisms. The survey sought to understand the extent to which diesel generators are successful in 
ƳƛǘƛƎŀǘƛƴƎ ŦƛǊƳǎΩ ŎƻǎǘǎΣ ŀƴŘ ǿƘŀǘ Ŏƻǎǘǎ ǘƘŜȅ ƛn turn bear on the environment. It further sought to 
ƛŘŜƴǘƛŦȅ ǇǊŜŘƛŎǘƻǊǎ ƻŦ ŦƛǊƳǎΩ ǇǊƻǇŜƴǎƛǘȅ ǘƻ ƛƴǾŜǎǘ ƛƴ ōŀŎƪǳǇ ƎŜƴŜǊŀǘƻǊ ŎŀǇŀŎƛǘȅΣ ŦƛǊƳǎΩ propensity to use 
that installed capacity, firmǎΩ carbon emissions from backup generation, and to estimate the extent of 
emissions from diesel generation by the manufacturing sector.  
 
This study finds that because of the lock-in into hydropower resulting from path dependence, 
½ŀƳōƛŀΩǎ ǎȅǎǘŜƳ ƻŦ ŜƴŜǊƎȅ ǇǊƻǾƛǎƛƻƴ did not adapt to warnings given as early as 2001 (IPCC, 2001)  
that hydropower in the Zambezi River Basin was no longer going to be the dependable source of 
baseload power generation that it once was due to climate change. The increase in global 
temperatures was forecast to increase the frequency and intensity of drought and low reservoir levels 
and therefore hydropower capacity factors (Harrison and Whittington, 2002; Beilfuss, 2012; Spalding-
Fecher, 2012). Further, with the lock-ƛƴ ƛƴǘƻ ƘȅŘǊƻǇƻǿŜǊΣ ½ŀƳōƛŀΩǎ ǎȅǎǘŜƳ ƻŦ ƎǊƛŘ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƻǾƛǎƛƻƴ 
was going to be increasingly competing with food and water. The lock-in of low tariffs to consumers 
further exacerbated the issue by finŀƴŎƛŀƭƭȅ ŎƻƴǎǘǊŀƛƴƛƴƎ ½9{/hΩǎ ŀōƛƭƛǘȅ ǘƻ ŎƻƴǘǊŀŎǘ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ 
required power generation. ZESCO had the opportunity to respond to the threat of El Nino droughts 
with greater urgency when it was forced to negotiate by the Government of Zambia with the 
independent power producer for the Maamba Collieries coal power plant, but ZESCO delayed 
contracting a non-hydropower source of energy first by stalling on the tariff negotiation. A new power 
ǇƭŀƴǘΩǎ ŎŀǇƛǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜǎ ǿƻǳƭŘ ƴƻǘ ƘŀǾŜ ōŜŜƴ Ŧǳƭƭȅ ŀƳƻǊǘƛǎŜŘΣ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ½9{/hΩǎ 
power generating assets, which had for decades allowed ZESCO to charge a tariff to consumers lower 
than what it would have cost ZESCO to purchase power from an IPP. Second, ZESCO stalled by delaying 
the construction of infrastructure to connect the power plant with its grid. Had ZESCO not been locked 
into seeing only the merit of hydropower generation and had ZESCO not been locked into a mindset 
of being able to continue charging low tariffs to consumers, ZESCO would have treated as urgent 
diversification away from hydropower from 2012-2015. Maamba Collieries would have started 
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delivering energy to the grid in 2015, thus preventing the power outages of 2015 and 2016, which 
ŀŘǾŜǊǎŜƭȅ ƛƳǇŀŎǘŜŘ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎΦ     

 
The thesis is structured as follows. 
 
Chapter 2 ǇǊƻǾƛŘŜǎ ǘƘŜ ŎƻƴǘŜȄǘ ŦƻǊ Ƙƻǿ ½ŀƳōƛŀΩǎ ǎȅǎǘŜƳ ƻŦ ŜƴŜǊƎȅ ǇǊƻǾƛǎƛƻƴ ŎŀƳŜ ǘƻ ōŜ ŀǎ ƛǘ ǿŀǎΦ Lǘ 
describes the underlying economic theory and empirical evidence connecting energy and economic 
development through ǘƘŜ ƳŜŘƛǳƳ ƻŦ ƛƴŘǳǎǘǊƛŀƭƛǎŀǘƛƻƴΦ Lǘ ƛƴǘǊƻŘǳŎŜǎ ǘƘŜ ŀƎŜƴǘǎ ǿƛǘƘƛƴ ½ŀƳōƛŀΩǎ 
system of provision, and explains the importance of the World Bank, which had financed power 
ƎŜƴŜǊŀǘƛƻƴ ŀǎǎŜǘǎ ǘƘŀǘ ƘŀŘ ƎŜƴŜǊŀǘŜŘ ум҈ ƻŦ ½ŀƳōƛŀΩǎ ŜƴŜǊƎȅ ƛƴ нлмп ǊƛƎƘǘ ōŜŦƻǊŜ ǘƘŜ Ǉƻǿer outages 
of 2015 and 2016. It then goes into the political context ƻŦ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ŘŜŎƛǎƛƻƴ-making, as well 
as the economic rationale explained by its economists and top executives. Chapter 2 then rounds out 
with a look at how the provision of energy impacted growth of the manufacturing sector in Zambia, 
and how successfully it contributed overall to development. Lƴ ǎǇƛǘŜ ƻŦ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ƛƴŀōƛƭƛǘȅ ǘƻ 
materially affect structural employment away from subsistence agriculture prior to 1991, its 
resurgence since the 2000s has seen it return more employment than the mining sector and more 
GDP per kilowatt hour of energy consumed. 
 
With the threat power outages pose to this resurgence, Chapter 3 reviews the literature and provides 
initial desk analysis on the impact of power outages on manufacturing. The end of the chapter 
identifies gaps in the literature. Chapter 4 develops a methodology for gathering data to fill the gaps.  
 
Chapter 5 presents the results and interpretations of the survey on the impact of power outages on 
½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊΦ  Chapter 5 provides fresh insights into the impact of power outages 
ƻƴ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎ ǘƘǊƻǳƎƘ ǘƘŜ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǎǳǊǾŜȅǎ ƻƴ ŀ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎŀƳǇƭŜ ƻŦ мно 
large manufacturing firms.  It ranks damages incurred from outages by manufacturing firms, ranks 
their use of mitigation strategies, show how the costs of power outages differ for firms using differing 
coping strategies, identifies firm characteristics that can be used to predict differing coping 
mechanisms, and cost the damages for firms. It explains why firms rank months with the most rainfall 
as the worst for power outages. It identifies firm behaviours that are suboptimal for grid efficiency, 
but also identify ways in which firms are willing to give back to the grid. 
 
Chapter 6 attempts to explain wƘȅ ½ŀƳōƛŀΩǎ ǎȅǎǘŜƳ of energy provision did not prevent the power 

outages of 2015 and 2016. First, it notes the rising incidence of transmission and distribution losses. 

It then diligences a ŘƻƴƻǊΩǎ ŦƻǊŜŎŀǎǘ ƻŦ ½ŀƳōƛŀΩǎ ŘŜƳŀƴŘ ŦƻǊ ƎǊƛŘ-electricity by 2030 to assess the 

additional power generation Zambia will require net of reducing transmission and distribution losses. 

Lǘ ǘƘŜƴ ǇǊŜǎŜƴǘǎ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ½ŀƳōƛŀΩǎ ǎȅǎǘŜƳ ƻŦ ŜƴŜǊƎȅ ǇǊƻǾƛǎƛƻƴ ƘŀŘ ŀǘ its disposal through the 

2000s prior to the power outages of 2015 and 2016 on how vulnerable additional investment into 

hydropower in the Zambezi River Basin would be to climate change. Given that the system of provision 

proceeded to invest in hydropower in the Zambezi River Basin anyway, the chapter then explains how 

the historical institutional path dependence framework explains this. The chapter also explains how 

path dependent industrial strategy together with electoral politics contribute to our understanding as 

to why the system of provision has not sought a more equitable tariff structure and distribution of 

grid energy. 

Chapter 7 offers supply and demand-ǎƛŘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ŀƎŜƴǘǎ ƛƴ ½ŀƳōƛŀΩǎ ǎȅǎǘŜƳ ƻŦ 
provision. Chapter 8 zooms back out to the broader applicability of the case study of Zambia to low 
ŎŀǊōƻƴ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ŜƴǎǳǊŜ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ŦƻǊ ŀ ŦƛŦǘƘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴΦ 
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2. Energy, industrialisation and economic growth  

 
As of 2014, 81% of Zambian grid- electricity was powered by assets financed by the World Bank 
ς ŀƭƭ ƻŦ ƛǘ ƘȅŘǊƻǇƻǿŜǊΦ ¢ƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ƘȅŘǊƻǇƻǿŜǊ ŎŀƳŜ ŀǘ ŀ ǘƛƳŜ ǿƘŜƴ ур҈ 
ƻŦ ½ŀƳōƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǿŀǎ ōȅ ½ŀƳōƛŀΩǎ ŎƻǇǇŜǊ mining industry, which was also its direct 
intended beneficiary in 1973. In general, thinking within the Bank held that allocating 
ǊŜǎƻǳǊŎŜǎ ŦƻǊ ΨǇǊƻŘǳŎǘƛǾŜΩ ǎŜŎǘƻǊǎ ƻŦ ǘƘŜ ŜŎƻƴƻƳȅ ǿŀǎ ƧǳǎǘƛŦƛŜŘ ōŜŎŀǳǎŜ ǘƘƻǎŜ sectors would 
ǘƘŜƴ Ǉŀȅ ǘƘŜ ǘŀȄŜǎ ǊŜǉǳƛǊŜŘ ǘƻ Ǉŀȅ ŦƻǊ ΨǎƻŎƛŀƭΩ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ IǳƳŀƴ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴŘƛŎŀǘƻǊǎ 
do not suggest an improvement in quality of life for Zambians following the power investments 
until decades later, and for that the causality cannot be convincingly attributed to power 
generation. By 2018, only a third of the population was connected to the grid, meaning that 
investment in power for the mining sector still has not trickled down in power for all. aƛƴƛƴƎΩǎ 
growth did however spur manufacturing growth, but that was stymied by neoliberal economic 
restructuring by the Zambian government on the advice of the Bretton Woods organisations 
in the 1990s. Manufacturing shows greater potential and better value per kWh of energy than 
mining for generating employment and GDP.   

 
In this chapter we explore the theory justifying supplying energy supply for manufacturing by linking 
manufacturing to economic developmentΤ ǘƘŜ ŀƎŜƴǘǎ ƛƴ ½ŀƳōƛŀΩǎ ǎȅǎǘŜƳ ƻŦ ŜƴŜǊƎȅ ǇǊƻǾƛǎƛƻƴ ŀƴŘ ǘƘŜ 
importance of the World Bank among them; the underlying political interests and economic rationale 
within the World Bank for promoting hydropower and exporting the Tennessee Valley Authority 
template to low-income countries; and how application of the TVA template played out in Zambia. 
²Ŝ ǿƛƭƭ ǎŜŜƪ ǘƻ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ŜƴŜǊƎȅ ǎǳǇǇƭȅ ŀƴŘ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ƎŀǾŜ ǊƛǎŜ ǘƻ ½ŀƳōƛŀΩǎ 
industrialisation, deindustrialisation and reindustrialisation to then set the scene in chapter 3 for the 
ƳƻǊŜ ǊŜŎŜƴǘ ǘƘǊŜŀǘ ƻŦ ǇƻǿŜǊ ƻǳǘŀƎŜǎ ƻƴ ½ŀƳōƛŀΩǎ ƛƴŘǳǎǘǊƛŀƭƛǎŀǘƛƻƴΦ  
 

2.1 Mechanisms by which industrialisation drives economic growth  
 
Economic prosperity and electricity consumption have gone hand-in-hand. The log of electricity 
consumption is positively correlated with ǘƘŜ ƭƻƎ ƻŦ ŎƻǳƴǘǊƛŜǎΩ ƎǊƻǎǎ ŘƻƳŜǎǘƛŎ ǇǊƻŘǳŎǘǎ (Castellano et 
al., 2015, fig. 1) (Figure 2). One, however, does not directly cause the other.7 Rather, causality goes 
both ways through intermediate steps. On the one hand, with greater prosperity, consumers move up 
the energy ladder and purchase more goods such electric cookers, refrigerators and water heats 
(Tobey, 1996, pp. 122, 157ς162). The consumption in turn drives sales of appliances which need to be 
manufactured, which takes energy. Increased manufacturing means increased jobs, which means 
increased disposable income to buy further goods which need to be purchased. This is the Keynesian 
multiplier effect that was observed with the availability of cheap electricity with the creation of the 
Tennessee Valley Authority as we show below. Likewise, electricity availability enables increases in 
economic productivity ς from that at the household level (Ahmed, 2020a, p. 196) to enabling large-
scale industrialisation which involves moving labour into higher productivity sectors as the cited 
literature below elucidates. The increased productivity drives economic growth. YŀƭŘƻǊΩǎ ŦƛǊǎǘ ƭŀǿ ƻŦ 
growth posits that the higher the growth of manufacturing output, the more significant is the growth 
ǊŀǘŜ ƻŦ ǘƘŜ ŜŎƻƴƻƳȅΩǎ ǇǊƻŘǳŎǘ ŀǎ ŀ ǿƘƻƭŜ (Marconi, Reis and Araújo, 2016). YŀƭŘƻǊΩǎ ǎŜŎƻƴŘ ƭŀǿΣ ŀƭǎƻ 
known as the Kaldor-Verdoorn law (Marconi, Reis and Araújo, 2016) states that with increasing returns 
to scale and increasing skill and know-how, opportunities for easy communications of ideas, increasing 
opportunities for differentiation of processes and specialisation of activities increase such that 
productivity grows proportionally to the square root of output (Kaldor, 1970, p. 484).  

                                                 
7 Dlamini et al found no causal relationship between the two variables using full-sample Granger causality tests (Dlamini et 
al., 2016). 
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Figure 2 Relationship between electricity consumption and GDP, 2011 

 
Source: Reproduced from Castellano et al (2015, fig. 1) 

 
Szirmai and Verspagen (2015) found empirically that YŀƭŘƻǊΩǎ ƘȅǇƻǘƘŜǎƛǎ ǘƘŀǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛǎ ŀƴ 
engine of manufacturing growth held: manufacturing had a moderately positive impact on economic 
growth for a panel of 88 countries for the period 1950-2005. Cantore et alΩǎ (2017) regression analysis 
controlling for endogeneity bias using  a sample of 80 countries for 1980-2010 similarly supported 
YŀƭŘƻǊΩǎ ƘȅǇƻǘƘŜǎƛǎ.  
 
Several theoretical arguments contribute to understanding why manufacturing has empirically been 
found to have historically propelled economic growth: 
i. Manufacturing is more capital intensive than agriculture, and thus provides more 

opportunities for investment (Haraguchi, Martorano and Sanfilippo, 2019; Szirmai, 2012).  
ii. Being capital intensive, manufacturing encourages investment into technological advance to 

reduce costs through achieving economies of scale. Technological advance is also driven to 
offer customers unique products, and thus provide the firm economic rents. Technological 
advance allows an ŜŎƻƴƻƳȅΩǎ ǇǊƻŘǳŎǘƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎ to increase and hence its potential 
income, according to the neoclassical Solow model (Solow, 1956). 

iii. These technological advances have a higher likelihood of spilling over into other sectors of the 
ŜŎƻƴƻƳȅ ǘƘŀƴƪǎ ǘƻ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ǎǘǊƻƴƎ ōŀŎƪǿŀǊŘ ŀƴŘ ŦƻǊǿŀǊŘ ƭƛƴƪŀƎŜǎ ǿƛǘƘ ƻǘƘŜǊ ǎŜŎǘƻǊǎΦ 
Manufacturing uses primary sector goods, and generates demand for tertiary sector services 
(Kaldor, 1984). Szirmai (2012) argues that advances in ICT hardware technologies produced in 
the manufacturing sector fuelled technological advance in the software producing service 
sector. (Thurlow and Wobst, 2007, pp. 232, 234) ǎƘƻǿ ǘƘŀǘ ½ŀƳōƛŀΩǎ ǎŜǊǾƛŎŜǎ ǎŜŎǘƻǊǎ ƎǊƻǿ 
more rapidly in the industry-led scenario. They note, however, that agriculture has more pro-
poor growth linkages.  

iv. DƛǾŜƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ǎǳǇŜǊƛƻǊ ǳǎŜ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ŎŀǇƛǘŀƭΣ ŀ structural transfer of 
resources from the primary sectors to manufacturing results in a structural dividend due to 
increased productivity. A transfer of unskilled (Rodrik, 2016) labour from low-productivity 
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agriculture to high-productivity industry results in an immediate increase in overall 
productivity per capita and has been a major source of growth in developing countries 
(Szirmai, 2012). Rodrik (2016) finds that formal manufacturing exhibits unconditional labour 
productivity convergence. /ŀƴǘƻǊŜ Ŝǘ ŀƭΩǎ (2017) research points to manufacturing 
productivity and manufacturing employment share as being responsible for observable effects 
on growth. 

v. Given the higher productivity per worker, a burgeoning manufacturing sector not only absorbs 
labour, but also should be better able to compensate workers.  

vi. As per capita income rises both as resulting from and resulting in increased manufacturing, 
demand for manufactured goods increases and the share of agricultural expenditures declines 
ό9ƴƎŜƭΩǎ ƭŀǿύ. Economies void of manufacturing will not profit from rises in per capita income, 
while economies with manufacturing sectors that can survive disruptive changes and 
international competition can benefit from the Keynesian multiplier.  

vii. Manufacturing goods are easily tradable, as opposed to services, thus allowing a sector within 
a developing economy to escape the constraint of low-income domestic demand (Rodrik, 
2016), and again allowing for the Keynesian multiplier to amplify the benefits of a thriving 
manufacturing sector.  

viii. When trade opens up between a country that is more industrialised, it will be able to supply 
the needs of the more agricultural country on more favourable terms, and indeed will 
eliminate its competition for demand in the foreign market (Kaldor, 1970, p. 484).  

 
In summary, electrification enables industrialisation which has historically led to economic 
development in industrialised economies. Since electricity consumption is not simply the result of 
individual preferences but connected to the way in which it is provided (Bayliss and Pollen, 2019), we 
will now interrogate and build upon Bayliǎǎ ŀƴŘ tƻƭƭŜƴΩǎ ƳƻŘŜƭ ƻŦ ½ŀƳōƛŀΩǎ energy system of provision 
which enunciates the agents ŀƴŘ ǘƘŜƛǊ ǊƻƭŜǎ ƛƴ ½ŀƳōƛŀΩǎ ǎǳǇǇƭȅ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ. 
 

2.2 ½ŀƳōƛŀƴ ŜƴŜǊƎȅΩǎ ǎȅǎǘŜƳ ƻŦ ǇǊƻǾƛǎƛƻƴ 
 
Bayliss and PollenΩǎ άǎȅǎǘŜƳ ƻŦ ǇǊƻǾƛǎƛƻƴέ ŀǇǇǊƻŀŎƘ ǘƻ ŀƴŀƭȅǎƛƴƎ ½ŀƳōƛŀΩǎ ŜƴŜǊƎȅ ǇǊƻǾƛǎƛƻƴ ŎƻƴǘŜƴŘǎ 
that consumption outcomes are not simply the result of individual preferences but are inherently 
linked to production, rooted in local context and emerge from the tensions among agents in the chain 
of provisioning (Bayliss and Pollen, 2019). The approach recognises the roles and significance of a 
diverse body of agents.   
 
Figure 3 ƛƴŎƻǊǇƻǊŀǘŜǎ .ŀȅƭƛǎǎ ŀƴŘ tƻƭƭŜƴΩǎ ǎȅǎǘŜƳ ƻŦ ǇǊƻǾƛǎƛƻƴ (Bayliss and Pollen, 2019, fig. 1). The 
power utility ZESCO, independent power projects (IPPs) that sell energy to ZESCO through power 
purchase agreements, and the Southern African Power Pool (SAPP) generate power. This power is 
purchased by ZESCO, an autonomous corporation established in 1969 and wholly owned by the 
Government of the Republic of Zambia (IBRD and IDA, 1973, p. i) which then distributes energy to end-
consumers (households, businesses and some mines) as well as to the Copperbelt Energy Corporation 
(CEC), an intermediate power utility which distributes solely to mining companies in the Copperbelt 
Region and also sources energy from the Southern African Power Pool. Overseeing energy policy is 
the Ministry of Energy. The Rural Electrification Authority is its agency to oversee and implement rural 
electrification policy. The Energy Regulation Board is responsible for licensing, tariff-setting and 
regulating quality of supply using a series of key performance indicators. Bayliss and Pollen (2019) 
assert that the tariffs paid by the Copperbelt Energy Corporation and mines are outside the remit of 
the Energy Regulation Board. In fact, the remit of the Energy Regulation Board is currently being 
litigated (personal interview with Alfred Mwila, Director of Economic Regulation at the Energy 
Regulation Board, 6 June, 2018, see Annex 3.1.3 for notes, and public statement made by Cletus 
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Sikwanda, Economist at the Energy Regulation Board on 4 September, 2019 at a public forum in Lusaka 
organised by thŜ LƴǘŜǊƴŀǘƛƻƴŀƭ DǊƻǿǘƘ /ŜƴǘǊŜ ǘƻ ǇǊŜǎŜƴǘ ǎƻƳŜ ƻŦ ǘƘƛǎ ǊŜǎŜŀǊŎƘΩǎ ŦƛƴŘƛƴƎǎύΦ tŀǊƭƛŀƳŜƴǘ 
has the power to resolve this ambiguity (personal interview with Alfred Mwila, Director of Economic 
Regulation at the Energy Regulation Board, 6 June, 2018), and so Parliament can also be considered 
ŀƴ ŀƎŜƴǘ ƛƴ ǘƘŜ {ȅǎǘŜƳ ƻŦ tǊƻǾƛǎƛƻƴ ƳƛǎǎƛƴƎ ŦǊƻƳ .ŀȅƭƛǎǎ ŀƴŘ tƻƭƭŜƴΩǎ ƳŀǇ ŀǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ Figure 3. 
 

Figure 3 Agents in the system of provision for electricity or electricity substitutes in Zambia 

 
Source: Author 

 
Figure 3 ŀƭǎƻ ōǳƛƭŘǎ ǳǇƻƴ .ŀȅƭƛǎǎ ŀƴŘ tƻƭƭŜƴΩǎ ǎȅǎǘŜƳ ƻŦ ǇǊƻǾƛǎƛƻƴ ōȅ ƛƴŎƭǳŘƛƴƎ ƻŦŦ-grid electricity 
provision, by taking into account the possible entry of a prospective private off-taker and by 
recognisiƴƎ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ǇǊŜ-eminent role among donors and investors ƛƴ ŦƛƴŀƴŎƛƴƎ ½ŀƳōƛŀΩǎ 
power generation assets. 
 
The modified system in Figure 3 also includes the 67% of the population that live without grid 
connections (ZICTA and CSO, 2018) and who rely on off-grid solutions including solar products, 
charcoal and biomass (Tembo, 2018).8 This situation persists рл ȅŜŀǊǎ ŀŦǘŜǊ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ 
substantial energy investments into Zambia (World Bank, 2018b) to support mining (IBRD and IDA, 
1970, 1973) in the vain hope that the benefits of hydropower would trickle down (Park, 1968). 
Agricultural firms can meet their electricity needs using biomass generation (Zambia Sugar, 2017, p. 
15). Manufacturing firms use backup diesel generation to make up for lost ZESCO power (Ahmed, 
Baddeley, D. M. Coffman, et al., 2019), as do mining companies (Mfula, 2010b, 2010a; Steel News, 
2011; Syndigate, 2011). Grid-ŎƻƴƴŜŎǘŜŘ ƘƻǳǎŜƘƻƭŘǎΩ ŦŀǾƻǳǊƛǘŜ ƳƛǘƛƎŀǘƛƻƴ ǎǘǊŀǘŜƎȅ ǘƻ ǇƻǿŜǊ ƻǳǘŀƎŜǎ ƛǎ 
rechargeable lights and solar products; the 10th and 11th favoured strategies are UPSs and diesel 
generators (Ahmed, 2020b). 
 

                                                 
8 In the context of rural China, Jiang et al (Jiang et al., 2020) found that In low-income households, the main sources of energy 
increase, the consumption of energy increases, and the energy flows become more frequent. 
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Personal interviews with Africa GreenCo (4 June 2018, 23 April 2019, 3 September 2019) revealed that 
the company intends to facilitate investment into renewable Independent Power Projects by 
becoming a private credit-worthy off-taker that on-sells to ZESCO and clients on the Southern African 
Power Pool. !ŦǊƛŎŀ DǊŜŜƴ/ƻΩǎ Ǌŀƛǎƻƴ ŘΩŜǘǊŜ is to facilitate new renewable energy investment that 
would not otherwise take place because prospective independent power projects are afraid that 
ZESCO will not pay them because ZESCO is not credit-worthy (phone interview with a donor agency 
energy expert, 27 February 2019, see Annex 3.4.1). Africa GreenCo has raised capital from donors and 
development finance institutions to provide it 18 months working capital buffer in order to be able to 
provide this service (personal interviews with the CEO and CCO on 23 April 2019 and 1 August 2019; 
email received from CEO 30 October 2020; see annexes 3.2.2a and 3.2.2b for further details).  
 
Without the World Bank and its regional counterpart, the African Development Bank, very little large-
scale infrastructure would have existed in Africa because of the lack of established markets and lack 
of trust by private sector participants in both their governance as well as in commercial demand. The 
World Bank, AfDB and other development finance institutions both stand in place of as well as catalyse 
private investment by issuing guarantees. More recently, the Government of China has been investing 
ƘŜŀǾƛƭȅ ƛƴǘƻ !ŦǊƛŎŀƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀǎ ƛǘ Ƨƻƛƴǎ ǘƘŜ ²ŜǎǘΩǎ Ǌŀce for African resources (Moyo, 2013). 
LƴŘŜŜŘΣ /ƘƛƴŜǎŜ ǎǘŀǘŜ ƻǿƴŜŘ ŜƴǘŜǊǇǊƛǎŜǎ ŀǊŜ ½9{/hΩǎ ƭŀǊƎŜǎǘ ŎǳǊǊŜƴǘ ŘŜōǘƻǊΣ ǿƛǘƘ ŘŜōǘǎ ǘƻ Chinese 
institutions ranking first, second, seventh, 12th, 17th, 21st and 23rdΣ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ƭƻŀƴǎ 
ranking 9th, 14th, 24th and 29th largest debts as of 2018  (Zesco Ltd, 2018, p. 98). 
 
Even though its most significant investments into Zambian power generation had taken place 40 years 
prior, the World Bank was still ½ŀƳōƛŀΩǎ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴǾŜǎǘƻǊ ƛƴ ½ŀƳōƛŀƴ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ ŀǎǎŜǘǎ 
in use prior to the power outages of 2015 and 2016. Since these hydropower dams were completed, 
ƘȅŘǊƻǇƻǿŜǊ ŀŎŎƻǳƴǘŜŘ ŦƻǊ ŀƭƳƻǎǘ ŀƭƭ ƻŦ ½ŀƳōƛŀΩǎ ǇƻǿŜǊ ǎǳǇǇƭȅ όǎŜŜ Figure 4 below). In 1971, as far 
back as World Bank panel data go ōŀŎƪΣ ƘȅŘǊƻǇƻǿŜǊ ŀŎŎƻǳƴǘŜŘ ŦƻǊ тр҈ ƻŦ ½ŀƳōƛŀΩǎ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴΦ 
This increased to 92% in 1972 and to 98% by 1977. From 1982 to 2013 inclusive, this proportion did 
not fall below 99% (World Bank, 2020u). In 2014, the Energy Regulation Board observed more than 
95% generation from hydropower (Energy Regulation Board of Zambia, 2015, p. 3), with the balance 
provided by diesel, heavy fuel oil and a minimal amount of solar photovoltaic plants.   
 

Figure 4 Zambia's historic reliance on hydropower 

 
Source of data: World Bank, 2018; graph: own 
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Just before the power outages of 2015 and 2016 in 2014, the Kariba and Kafue hydropower projects 
that the World Bank financed between 1956 and 1974 accounted for 81% of ZESCO generated 
electricity (Energy Regulation Board of Zambia, 2015, pp. 4, 5, 6, 7). Since that time and up until the 
ǇƻǿŜǊ ƻǳǘŀƎŜǎ ƻŦ нлмр ŀƴŘ нлмсΣ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴǾŜǎǘƳŜƴǘ ƘŀŘ ōŜŜƴ ƳŀŘŜ ƛƴ ½ŀƳōƛŀΩǎ ǇƻǿŜǊ 
generation capacity (Whitworth, 2014, p. 14). The World Bank not only financed the Kariba and Kafue 
hydropower projects, but, in the words of the former chairman of the British construction company 
ǎŜƭŜŎǘŜŘ ǘƻ ōǳƛƭŘ ǘƘŜ YŀǊƛōŀ 5ŀƳΣ ΨǘǿƛǎǘŜŘΩ ǘƘŜ ½ŀƳōƛŀn governmentΩǎ ŀǊƳ ǘƻ ƳŀƪŜ it accept the Kariba 
north bank power station (Morrell, 1987, pp. 152ς153).9 Similarly, power generation was the World 
.ŀƴƪΩǎ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ŘŜǎǘƛƴŀǘƛƻƴ ŦƻǊ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ½ŀƳōƛŀΣ ŀŎcounting for more than half the value 
of its investments up until 1974 (see Table 2 below). It therefore behoves us to understand the 
dynamics and the thinking that motivated and informed ǘƘŜ .ŀƴƪΩǎ ƛƴǾŜǎtment prioritisation of 
energy. 
 

Table 2 ½ŀƳōƛŀΩǎ ŦƛǊǎǘ му ŜȄŜŎǳǘŜŘ ²ƻǊƭŘ .ŀƴƪ-financed infrastructure projects 

 
Data sources: World Bank, 2018a; US Bureau of Labor Statistics, 2018; IBRD, 1956c, p. 6; IBRD and IDA, 1964, p. i; 
calculations own 
 

2.3 TƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ support for energy investment around the world and in Zambia  
 
¢ƘŜ .ŀƴƪΩǎ ƛƴǾŜǎǘƳŜƴǘ ŀǇǇǊŀƛǎŀƭ ŘƻŎǳƳŜƴǘǎ ŘƛŘ ƴƻǘ ǎƛƎƴŀƭ ŀƴ ƛƴǘŜƴǘ ŦƻǊ ǘƘŜ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ ǘƻ 
extend to ordinary Zambians, and indeed, by 2018, only a third of the population had access to on-
grid energy access is 33% (ZICTA and CSO, 2018). Instead, the appraisal documents showed that 85% 
ƻŦ ½ŀƳōƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ŎƻƴǎǳƳǇtion at the time of appraisal of the Kafue hydroelectric project in 1973 
ǿŀǎ ōȅ ½ŀƳōƛŀΩǎ ŎƻǇǇŜǊ ƛƴŘǳǎǘǊȅ (IBRD and IDA, 1973, p. 1) ŀƴŘ ƛǘ ǿŀǎ ǘƘƛǎ ƛƴŘǳǎǘǊȅ ǿƘƻǎŜ ΨŜƭŜŎǘǊƛŎƛǘȅ 
requirementsΩ (IBRD and IDA, 1973, p. 1) were being assessed. Consistent with this neglect of 
electricity ŀŎŎŜǎǎ ŦƻǊ ŀƭƭ ŀǎ ŀ ǇǊƛƻǊƛǘȅΣ ƻƴƭȅ ŀ ǉǳŀǊǘŜǊ ƻŦ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ƛƴǾŜǎǘƳŜƴǘǎ ōȅ ǊŜŀƭ ǾŀƭǳŜ ǿŜǊe 

                                                 
9 The twisting of the arm was not in the context of the Zambian power utility not wanting more hydropower ς it did. The 
twisting of the arm was in the context of helping the World Bank finance the hydropower project for the benefit of the British 
colony Southern Rhodesia, which was facing sanctions, as well as Zambia, by channelling the money through Zambia (Morrell, 
1987).  

# Project Title Project ID Commitmen

t, USD M 

current

Status Approval 

Date

US CPI-

U

Power 

commitment

, USD M 

constant 

9/2018

Economic 

infrastructur

e, USD M 

constant 

9/2018

Bottom of 

the pyramid 

focus, USD 

M constant 

9/2018

18 POWER KARIBA-NORTH(S P003166 42.10 Closed 05/07/1974 49.4 215 215

17 Lusaka Squatter Upgrading and Sites and Services Project P003167 20.00 Closed 05/07/1974 49.4 102

16 Kafue Hydroelectric Power/Second Stage Project P003164 115.00 Closed 05/07/1973 44.3 655 655

15 Program Loan Project P003163 30.00 Closed 14/06/1973 44.2 171

14 Education Project (03) P003162 33.00 Closed 31/05/1973 43.9 190

13 Integrated Family Farming Project P003161 11.50 Closed 16/01/1973 42.6 68

12 Kariba North Power Project P003160 40.00 Closed 07/07/1970 39.0 259 259

11 Agriculture / Tobacco Project P003158 5.50 Closed 28/05/1970 38.6 36

10 Education Project (02) P003159 5.30 Closed 18/11/1969 37.0 36

9 Livestock Project P003154 2.50 Closed 17/06/1969 36.6 17

8 Education Project (01) P003156 17.40 Closed 08/04/1969 36.3 121

7 Forestry Project P003155 5.30 Closed 24/09/1968 35.1 38

6 Highway Project (02) P003157 10.70 Closed 24/09/1968 35.1 77

5 Highway Project (01) P003153 17.50 Closed 04/10/1966 32.7 135

4 POWER II / Kariba Electric Power Development Project (02) P003152 / 

P003267

3.80 Closed 02/10/1964 31.1 31 31

3 Railway Improvement Project P003151 9.50 Closed 16/06/1958 28.9 83

2 POWER I / Kariba Electric Power Development Project (01) P003150 / 

P003264

40.00 Closed 21/06/1956 27.2 371 371

1 Railway Project (01) P003149 14.00 Closed 11/03/1953 26.9 131

Total investments, 1953-74: 1,531 2,011 727 2,738

% of total investments,1953-74: 56% 73% 27%

Sources: World Bank, 2018 https://projects.worldbank.org/ and US Bureau of Labor Statistics, 2018 Table 24 for CPI-U values 
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ŘƛǊŜŎǘƭȅ ǘŀǊƎŜǘŜŘ ŀǘ ΨǎƻŎƛŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΩ ǘƻ ŀŘŘǊŜǎǎ ǇƻǾŜǊǘȅ ǊŜŘǳŎǘƛƻƴ ƛƴ ½ŀƳōƛŀ ŀƴŘ ǘƘŜ 
requirements of Zambians (see Table 2 above).10 
 
¢ƘŜ .ŀƴƪΩǎ prioritisation of economic infrastructure, and moreover hydropower, reflected both the 
political instrumentalisation of the Bank within a geopolitical context, as well as its institutionalised 
economic thinking. ¢ƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ .ŀƴƪΩǎ ǇƻƭƛǘƛŎŀƭ ƛƴǎǘǊǳƳŜntalisation as well as the investment 
principles underlying particular investments, we need to look at the original template of the 
hydropower project (the Tennessee Valley Authority), to the context which birthed the Bank, rhetoric 
that guided its purpose, as well as the writings and sayings of is most influential economists and 
executive leadership in respect of power generation versus investment in more welfare-focused 
projects. 
 

2.3.1 The Tennessee Valley Authority template  
 
The Tennessee Valley Authority was a federal hydropower agency that would by 1946 comprise nine 
ΨƘǳƎŜΩ ŘŀƳǎ ŀƭƻƴƎ ŀ ǎǘǊŜǘŎƘ ƻŦ слл ƳƛƭŜǎ ƻŦ ¢ŜƴƴŜǎǎŜŜ wƛǾŜǊΣ ŀƴŘ ŀ ŦǳǊǘƘŜǊ ŜƭŜǾŜƴ ŘŀƳǎ ƻƴ ǘƘŜ 
tributaries. As well regulating the flow of water, the dams had the capacity to generate 2-2.5 gigawatts 
of power, ranking the TVA second among US electric systems (Huxley, 1946, pp. 12ς13).  As it started 
delivering electricity in 1937, the Tennessee Valley Authority offered electricity prices that were 
almost 60% lower than the national average (Finer, 1972, p. 205). Whether or not prices converged as 
a result of competitive pressure, that fell to 45% by 1941 (1972, p. 205). Where previously electric 
utilities had targeted one-fifth of households already modernised, the TVA focused on the four-fifths 
of households that utilities claimed were incapable of modernisation.11  
 

Table 3 ¢ƘŜ ¢ŜƴƴŜǎǎŜŜ ±ŀƭƭŜȅ !ǳǘƘƻǊƛǘȅΩǎ tariffs compared to the national average 

 
Excerpted from Finer, [1944] 1972, p. 205 

 
Prior to the New Deal, the average household consumed 30kWh monthly in the USA, just more than 
lights (11kWh/month) and a radio (7kWh/month). By the 1950s, that had increased by five times. 
Refrigerators ς which spent on average 22kWh/month ς went from being a luxury-appliance to a mass 
appliance (Tobey, 1996, pp. 157ς162). Greater demand from the middle-class market meant that their 
unit cost of production fell in addition to the cost of running them thanks to the TVA. Within three 
ȅŜŀǊǎ ƻŦ ŎƻƴƴŜŎǘƛƴƎ ǘƻ ǘƘŜ ¢±!Ωǎ ²ƛƭǎƻƴ 5ŀƳΣ ¢ǳǇŜƭƻΣ ŀ ǘƻǿƴ ƻŦ млΣллл ǇŜƻǇƭŜ ƛƴ aƛǎǎƛǎǎƛǇǇƛΣ ǎŀǿ 
eight stores sell USD 500,000 worth of appliances. More broadly, between 1933-39, nominal retail and 
service receipts increased by 87% in the power area of the Tennessee Valley Authority according to 
census of business data (Finer, 1972, p. 213). A 1935 edition of Electrical World noted that the rise in 
ǎŀƭŜǎ ƻŦ ŀǇǇƭƛŀƴŎŜǎ ǿŀǎ ǎǘƛƳǳƭŀǘŜŘ ōȅ ǘƘŜ ¢±!Ωǎ ƭƻǿŜǊ ŜƭŜŎǘǊƛŎƛǘȅ ǊŀǘŜǎ (Tobey, 1996, p. 122). Electric 
cooking (123kWh/month) and water heating (168kWh/month) weǊŜ ǘƘŜ ƴŜȄǘ ƛǘŜƳǎ ƻƴ ǘƘŜ ¦{!Ωǎ 
energy ladder (Tobey, 1996, pp. 157ς162). 

                                                 
10 While the World Bank today no longer persists with the distinction between economic and social infrastructure (though 
the OECD does persist (OECD, 2019)), it is important to note the World Bank did make this distinction at the time that it 
ŦƛƴŀƴŎŜŘ Ƴƻǎǘ ƻŦ ½ŀƳōƛŀΩǎ ŜȄƛǎǘƛƴƎ ŜƴŜǊƎȅ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ !ǎ ƭŀǘŜ ŀǎ мффрΣ ǘƘŜ ²ƻǊƭŘ .ŀƴƪ ŎŀǘŜƎƻǊƛǎŜŘ ǿŀǘŜǊ supply and 
ǎŀƴƛǘŀǘƛƻƴ ŀǎ ΨǎƻŎƛŀƭΩ ƛƴǾŜǎǘƳŜƴǘǎΣ ǎŜǇŀǊŀǘŜ ŦǊƻƳ ΨƛƴŦǊŀǎǘǊǳŎǘǳǊŜΩ ǿƘƛŎƘ ǿŜǊŜ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΣ ŜƭŜŎǘǊƛŎ 
power and other energy (Kapur, Lewis and Webb, 1997, p. 6).  
11 This was the key difference between the balanced growth targeted by the TVA and the unbalanced growth which ZESCO 
targeted: the TVA was for those excluded; ZESCO was for those already included. We will return to this later. 

Electric system 1933 1937 1938 1939 1940 1941

Tennessee Valley Authority 1.83 1.95 2.16 2.06 2.05

US entire industry 5.49 4.39 4.14 4 3.84 3.73

Average rate per kWh/cents
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Greater aggregate demand led to greater output and output per capita, and this was particularly 
ǇǊƻƴƻǳƴŎŜŘ ƛƴ ǘƘŜ ¢±!Ωǎ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀΦ tŜǊ ŎŀǇƛǘŀ ƛƴŎǊŜŀǎŜŘ ōȅ уп҈ ŦǊƻƳ мфоо-40 in Alabama, 
Mississippi and Tennessee, compared with 57% for the USA (Finer, 1972, p. 212).  
 
The increase in sales explains the increase of 17,000 jobs in the trade sector in the TVA power area 
from 1930 to 1940 (Finer, 1972, p. 211). The greater prosperity in this sector explains the expansion 
of other sectors. Value-added by manufacturing increased by 39% from 1935-1939 in the TVA public 
power area (compared with 31% across the United States), and manufacturing wages increased by 
35% (compared with 25% across the United States) (Finer, 1972, p. 211). The textiles, food products 
and chemicals manufacturing sectors increased employment by 17,000 from 1930 to 1940 (Finer, 
1972, p. 211). In turn, the expansion of these sectors explains the increase in employment of the 
construction industry by 16,000 for the same period. All this despite the inference that the TVA power 
area imported its manufactured electrical appliances from outside the area.  
 
!ŘŘƛǘƛƻƴŀƭƭȅΣ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴΩǎ ƛƴǘŜƴŘŜŘ ŀƛƳ ǘƻ ŎǳǊǘŀƛƭ ǳǊōŀƴƛǎŀǘƛƻƴ ǿŀǎ ǎƻƳŜǿƘŀǘ ǎǳŎŎŜǎǎŦǳƭΦ ¢ƘŜ ǊǳǊŀƭ 
non-farm population of the TVA power area increased by 22% from 1930 to 1940, compared with a 
17% increase for the urban population (Finer, 1972, p. 211).  
 
More broadly, mass electrification to stimulate the economy and reduce unemployment redefined 
the role of government by defying and rewriting textbook teaching (Barber, 1996, p. 1). It provided 
the template for the Keynesian multiplier linking consumption and output in a cyclical relationship, 
and gave rise to the economic theories of a number of other Western economists, including Keynes, 
Rosenstein-Rodan and Hirschman, Rostow and Kuznets.12 The latter two approached the question of 
economic development as a teleological exercise with respect to US political interests. 
 

2.3.2 ¢ƘŜ .ŀƴƪΩǎ ǇƻƭƛǘƛŎŀƭ ƛƴǎǘǊǳƳŜƴǘŀƭƛǎŀǘƛƻƴ   
 
¦{ tǊŜǎƛŘŜƴǘ CǊŀƴƪ 5Ŝƭŀƴƻ wƻƻǎŜǾŜƭǘΩǎ administration designed the World Bank όάǘƘŜ .ŀƴƪέύ, or the 
International Bank for Reconstruction and Development (IBRD) as it was conceived, as part of a suite 
of Bretton Woods organisations to help maintain peace after the Second World War (Mason and 
Asher, 1973, p. 15; Sharma, 2010, p. 33, 2017, p. 7) by providing international public goods in the form 
of monetary stability, free flow of capital and free trade (Gilpin, 2001). In 1945, President Roosevelt 
shared with Congress a vision of establishing institutions that complemented his other legacy of 
ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ¢ŜƴƴŜǎǎŜŜ ±ŀƭƭŜȅ !ǳǘƘƻǊƛǘȅΥ άŜȄǇŀƴŘŜŘ ǇǊƻŘǳŎǘƛƻƴΣ ŜƳǇƭƻȅƳŜƴǘΣ 
ŜȄŎƘŀƴƎŜ ŀƴŘ ŎƻƴǎǳƳǇǘƛƻƴέ ǘƻ άŜƴǎǳǊŜ ƻǳǊ ƻǿƴ ǇǊƻǎǇŜǊƛǘȅ ώ Φ Φ Φ ϐ ŀǎ ǿŜƭƭ ŀǎ ŦƻǊ ŀ ǇŜŀŎŜ ǘƘŀǘ ǿƛƭƭ 
ŜƴŘǳǊŜέ (Roosevelt, 1945). Prosperity the world over meant deeper markets with which the US could 
trade, and fewer security threats. wƻƻǎŜǾŜƭǘΩǎ Ǿƛǎƛƻƴ ǿƻǳƭŘ ŜƴŘǳǊŜ ŘǳǊƛƴƎ ǘƘŜ ǇŜǊƛƻŘ ƛƴ ǿƘƛŎƘ ǘƘŜ 
²ƻǊƭŘ .ŀƴƪ ƛƴǾŜǎǘŜŘ ƛƴ ½ŀƳōƛŀΩǎ ǎȅǎǘŜƳ ƻŦ ŜƴŜǊƎȅ ǇǊƻǾƛǎƛƻƴΦ Two decades later, US Secretary of 
Defence Robert McNamara who two years later would preside over the World Bank for the following 
13 years, ǊŜƛǘŜǊŀǘŜŘ wƻƻǎŜǾŜƭǘΩǎ Ǿƛǎƛƻƴ ōȅ ǘŀƭƪƛƴƎ ŀōƻǳǘ ǘƘŜ ƴŜȄǳǎ ōŜǘǿŜŜƴ ǾƛƻƭŜƴŎŜ ŀƴŘ ΨŜŎƻƴƻƳƛŎ 
ōŀŎƪǿŀǊŘƴŜǎǎΩΣ ŀƴŘ ǘƘŀǘ ǇǊƻǇŜƭƭƛƴƎ ŘŜǾŜƭƻǇƛƴƎ ƴŀǘƛƻƴǎ ŦǊƻƳ ǇƻǾŜǊǘȅ ǿŀǎ ƪŜȅ ǘƻ ¦{ ǎŜŎǳǊƛǘȅ 
(McNamara, 1966).  
 

                                                 
12 Perhaps the most neglected underlying theoretical commonality between the mainstream Anglo-American economists 
Keynes, Rosenstein-wƻŘŀƴ ŀƴŘ IƛǊǎŎƘƳŀƴ ƻŦ ǘƘŜ мфолǎΣ Ψплǎ ŀƴŘ Ψрлǎ όǘƘŜ ƭŀǘǘŜǊ ǘǿƻ ƻŦ ǿƘƻƳ ƘŀǾŜ ƭŀǘǘŜǊƭȅ ōŜŎƻƳŜ ƪƴƻǿƴ 
as development economists) was that their economic modelling based on the TVA experience was what Reinert (Reinert, 
2019) ŎƘŀǊŀŎǘŜǊƛǎŜǎ ŀǎ Ψ9ǊŦŀƘǊǳƴƎǎǿƛǎǎŜƴǎŎƘŀŦǘΩ ς a science based on experience. Reinert is therefore not even-handed when 
ƘŜ ŘƛǎǘƛƴƎǳƛǎƘŜǎ DŜǊƳŀƴ ŜŎƻƴƻƳƛŎǎ ŀƴ 9ǊŦŀƘǊǳƴƎǎǿƛǎǎŜƴǎŎƘŀŦǘΩ (Reinert, 2019).  



                                                                                                          
 

 

The political economy of the energy mix of hydropower dependent developing nations ς a case study of Zambia                28 

 

With wƻƻǎŜǾŜƭǘΩǎ ǎǳŎŎŜǎǎƻǊΩǎ Truman Doctrine, the Bank and the Tennessee Valley Authority became 
instrumentalised to keep at bay the Soviet communist threat to US exports (Ahmed, 2020a). Providing 
cover to this mercantilism were the economic theories of British and American 
Erfahrungswissenschaftler13 of the day whose work had been informed by the experience of the 

Tennessee Valley Authority ï Keynes, Rosenstein-Rodan, Hirschman, Rostow, as well as of Kuznets. 
The latter two approached the question of economic development as a teleological exercise with 
respect to US political interests.  
 
The .ŀƴƪΩǎ ǇǳǎƘ for electrification to fulfil US interests rather than the best interests of the recipient 
countries fits DƛƭǇƛƴΩǎ global hegemon model of the USAΣ ǿƘŜǊŜ ǘƘŜ ƘŜƎŜƳƻƴ ΨŎǊŜŀǘŜŘ ŀ ƭƛōŜǊŀƭ 
international economy primarily to promote its own interestǎΩ (Gilpin, 2001, p. 99). Voting power in 
the Bank would be decided by shares held ς rather than one country one vote as in the United Nations 
ς making the United States, which holds more than twice the shares than the next largest shareholder 
(IBRD, 2020), the most influential country at the World Bank. The US Secretary of the Treasury sits on 
ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ .ƻŀǊŘ ƻŦ DƻǾŜǊƴƻǊǎΣ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ƘƛƎƘŜǎǘ ƎƻǾŜǊƴƛƴƎ ōƻŘȅ (World Bank, 2017b). 
All World Bank presidents have been American. It was left to the newly established regional 
development banks ς the Inter-American Development Bank established in 1959, the African 
Development Bank in 1964, and the Asian Development Bank in 1966 ς to focus on poverty lending 
and water investments (Bakker, 2013, p. 288). 
 
The political economy of Rostovian growth and the Tennessee Valley Authority template    
 
Prime in intertwining development logic with the Truman Doctrine of containing Soviet expansion and 
influence was ²ŀƭǘ ²ƘƛǘƳŀƴ wƻǎǘƻǿΩǎ ά¢ƘŜ {ǘŀƎŜǎ ƻŦ 9ŎƻƴƻƳƛŎ DǊƻǿǘƘΥ ! bƻƴ-Communist 
aŀƴƛŦŜǎǘƻέΣ ǇǳōƭƛǎƘŜŘ ƛƴ мфслΦ According to the popular and influential modernisation theory of the 
American economist Walt Whitman Rostow who advised the Kennedy and Johnson administrations, 
economic development was a linear path of five stages (Rostow, 1960).  
 
!ŎƪƴƻǿƭŜŘƎƛƴƎ ǘƘŀǘ ǘƘŜ ΨYŜȅƴŜǎƛŀƴ ǊŜǾƻƭǳǘƛƻƴΩ (Rostow, 1960, p. 155) had allowed Western 
governments to address unemployment in times of economic depression, and thus thwart Marxism, 
he set about merging a dynamic version of classical production theory with Keynesian income analysis. 
{ƛƴŎŜ ǳƴŘŜǊŘŜǾŜƭƻǇŜŘ ƴŀǘƛƻƴǎ ǿŜǊŜ ΨǘƘŜ Ƴŀƛƴ ŦƻŎǳǎ ƻŦ /ƻƳƳǳƴƛǎǘ ƘƻǇŜǎΩΣ ǘƘŜƛǊ ǘŀƪŜ-off would be the 
ΨƳƻǎǘ ƛƳǇƻǊǘŀƴǘ ǎƛƴƎƭŜ ƛǘŜƳ ƻƴ ǘƘŜ ²ŜǎǘŜǊƴ ŀƎŜƴŘŀΩ (1960, p. 134).  
 
wƻǎǘƻǿΩǎ ǘƘŜƻǊȅ ƻŦ ǇǊƻŘǳŎǘƛƻƴ ŦƻŎǳǎŜŘ on the composition of investment and on developments within 
particular sectors of the economy at particular stages (1960, pp. 13ς14) ς  at a traditional stage; at a 
stage where it was getting ready for take-off and where 75% of the working force was in subsistence 
agriculture; at the stage of taking-off, by which end 40% of the work force might in agriculture; at a 
mature stage, where 20% of the work force would be in agriculture; and finally at a stage of high mass-
consumption (1960, p. 71).  
 
DƛǾŜƴ ǘƘŜ ǾŀǊȅƛƴƎ ŜƭŀǎǘƛŎƛǘƛŜǎ ƻŦ ŘŜƳŀƴŘ ǿƛǘƘ ŜŀŎƘ ǎǘŀƎŜ ƻŦ ƎǊƻǿǘƘΣ wƻǎǘƻǿ ǇǊŜǎŎǊƛōŜŘ ŀ ΨǎŜǉǳŜƴŎŜ ƻŦ 
optimum patterns of investment' (1960, p. 14). Investment to increase societal productivity would 
ǘƘǳǎ ǎǘŀǊǘ ƛƴ ŀƎǊƛŎǳƭǘǳǊŜΤ ǘƘŜƴ ƛƴ ΨǎƻŎƛŀƭ ƻǾŜǊƘŜŀŘ ŎŀǇƛǘŀƭΩΦ14 Together, agricultural and infrastructure 
investment pǊƻǾƛŘŜŘ ŀ ΨǾƛŀōƭŜ ōŀǎŜΩ (1960, p. 25) for modern industry. To maintain industrialised 

                                                 
13 Experiential scientists  
14 ¢Ƙƛǎ ǿŀǎ ŦƻƭƭƻǿƛƴƎ IƛǊǎŎƘƳŀƴΩǎ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳ ƛƴ мфру όǇΦсоύ ǿƘƛŎƘ IƛǊǎŎƘƳŀƴ ǎŀƛŘ ƛƴŎƭǳŘŜŘ Ψŀƭƭ Ǉublic services from law 
and order through education and public health to transportation, communications, power and water supply, as well as such 
agricultural overhead capital as irrigation and drainage systems. The hard core of the concept can probably be restricted to 
ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŀƴŘ ǇƻǿŜǊΩΦ CƻǊ Ƙƛǎ ǇŀǊǘΣ wƻǎǘƻǿ ŜƳǇƘŀǎƛǎŜŘ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΦ 
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ŜŎƻƴƻƳƛŜǎΩ ƎǊƻǿǘƘΣ ǘƘŜȅ ǎƘƻǳƭŘ ƭƻƻƪ ǘƻǿŀǊŘǎ ΨǳƴŘŜǊŘŜǾŜƭƻǇŜŘΩ ƳŀǊƪŜǘǎ (1960, p. 156). Herein lies 
potential for a contradiction in the Rostovian development model: if industrialised nations are to 
continue growing by exporting to underdeveloped markets, how will underdeveloped markets 
advance to the stage of mass high-consumption? Do they too not need to industrialise? If imports 
ƘƛƴŘŜǊ ŘƻƳŜǎǘƛŎ ƛƴŘǳǎǘǊƛŀƭ ŘŜǾŜƭƻǇƳŜƴǘΣ ǿƘƛŎƘ ŎƻǳƴǘǊȅΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ǎƘƻǳƭŘ ǘŀƪŜ ǇǊŜŎŜŘŜƴŎŜΚ 
 
This potential conflict of interests was borne out in the ²ƻǊƭŘ .ŀƴƪΩǎ ŦƛǊǎt development investment, 
with US commercial interests profiting from the investment.15 In step with the clamouring in the 
¦ƴƛǘŜŘ {ǘŀǘŜǎ ŦƻǊ ǘƘŜ ΨǿŜŀǇƻƴƛǎŀǘƛƻƴΩ ƻŦ ǘƘŜ ¢ŜƴƴŜǎǎŜŜ ±ŀƭƭŜȅ !ǳǘƘƻǊƛǘȅΣ ǘƘŜ .ŀƴƪΩǎ ŦƛǊǎǘ ŘŜǾŜƭƻǇƳŜƴǘ 
(as opposed to reconstruction) investment loan was made in hydroelectric projects in Chile from an 
array of options that included forestry, a harbour and transport  (IBRD, 1947; IBRD, 1948; Olivier, 
1961b, p. 5; World Bank, 2016). Power supply was deemed insufficient in Chile, and hydro was 
favoured over coal and liquid fuels because they were high in cost and insufficient in supply (IBRD, 
1948, p. 22). This investment was followed, in line with Rostovian alertness for the need to establish 
export markets in underdeveloped markets, with a loan to Chile for the importing of agricultural 
machinery (World Bank, 2016, p. 4)Φ Lƴ мфпуΣ он҈ ƻŦ /ƘƛƭŜΩǎ ǿƻǊƪŦorce was employed in agriculture 
and fishing (DƝaz, LǸders and Wagner, 2016, p. 666), rendering it at RostowΩs άtake-off stageέ of 
development, or alternatively, ripe for flooding with US manufactured exports, required to sustain the 
final stage of growth in developed nationsΩ high mass consumption. The ex-post data suggest that 
flooding with US manufactured exports is exactly what happened. UN (1962, p. 20) and World Bank 
(2016, p. 4) Řŀǘŀ ǎƘƻǿ ŀƴ ус҈ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǾŀƭǳŜ ƻŦ /ƘƛƭŜΩǎ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƳǇƻǊǘǎ ŀƴŘ ƛǘǎ 
increase in installed energy capacity between 1938 and 1960. Further analysis suggests that the bulk 
of these imports came from the United States.16  
 
Besides the potential conflict between investment recipient countries and investor and export-
oriented countries, replicating the Tennessee Valley Authority template in the Zambian context would 
have entirely different consequences for Zambia ŀŎŎƻǊŘƛƴƎ ǘƻ wƻǎǘƻǿΩǎ ǘƘŜƻǊȅΦ Whereas the United 
{ǘŀǘŜǎ ǿŀǎ ŀǘ ǘƘŜ ǇŜƴǳƭǘƛƳŀǘŜ ǎǘŀƎŜ ƻŦ ŦƛǾŜ ǎǘŀƎŜǎ ƻŦ wƻǎǘƻǿΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ (1960, p. 71) with 
about just a fifth of its work force in agriculture (Rostow, 1960, p. 71; U.S. Census Bureau, 1999, table 
1430), Zambia in 1968 was at the first traditional stage because close to three-fourths of its population 
worked in subsistence agriculture (Park, 1968). Where previously electric utilities had targeted one-
fifth of households already modernised, the TVA focused on the four-fifths of households that utilities 
claimed were incapable of modernisation. Targeting hydropower for cheap electricity consumption in 
the United States propelled high mass consumption which drove demand across domestic and already 
established industries and drove rises in employment, wages and gross value added. Along with 
contributions from the Great Depression and the Second World War, this gave rise to the famous 
Kuznets Curve: the share of income of the two lowest quintiles rose from 13.5% in 1929 to 18% after 
the second world war, while the share of the top quintiles fell (Kuznets, 1955, p. 4). Inequality fell. This 
was the key difference between the balanced growth targeted by the TVA and the unbalanced growth 
which ZESCO targeted: the TVA was for those excluded; ZESCO was for those already included. 85% of 

                                                 
15 It is important that the conflict of interests be noted as a potential one. To unequivocally state that this was a conflict in 
the case of Chile we would need to make the case that the rise in imports of manufactured goods from the USA diminished 
/ƘƛƭŜΩǎ ability to industrialise. That is beyond the scope of this work. We also do not ƘŀǾŜ Řŀǘŀ ŦƻǊ /ƘƛƭŜΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
value added as a percentage of GDP prior to 1960. Post 1960, manufacturing value added grew from a fifth of GDP to a 
quarter by 1970 (World Bank, 2019b).  
16 89% of Chilean merchandise imports were from high-income countries in 1960 (World Bank, 2019b, l. 216). There is an 
89% correlation between the indexed value of Chilean manufactured imports and US manufactured exports from 1938-60. 
!ǎ /ƘƛƭŜΩǎ ƛƳǇƻǊǘǎ ƛƴŎǊŜŀǎŜŘΣ ǘƘŜ ¦{!Ωǎ ŜȄǇƻǊǘǎ ƛƴŎǊŜŀǎŜŘΦ .ȅ ŎƻƴǘǊŀǎǘΣ ǘƘŜ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ /ƘƛƭŜΩǎ ƳŀƴǳŦŀŎǘǳǊŜŘ 
imports aƴŘ ƛǘǎ ƭŀǊƎŜǎǘ ƴŜƛƎƘōƻǳǊǎΩ ƳŀƴǳŦŀŎǘǳǊŜŘ ŜȄǇƻǊǘǎ !ǊƎŜƴǘƛƴŀ ŀƴŘ .ǊŀȊƛƭ ŦƻǊ ǘƘŜ ǎŀƳŜ ǇŜǊƛƻŘ ƛǎ мм҈ ŀƴŘ п҈ 
respectively (United Nations, 1962, pp. 9, 17, 20, 52). 
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Zambian electricity consumption was by the export-facing copper mining industry (IBRD and IDA, 
1973, p. 1) initiated by colonialists. ½ŀƳōƛŀΩǎ ŎƻǇǇŜǊ ǿŀǎ ǾŀƭǳŀōƭŜ ǘo developed market since Zambia 
was second only to the USA as a non-communist supplier of the commodity.17 Export of raw metals 
and ores have continued to account for 70-ул҈ ƻŦ ½ŀƳōƛŀΩǎ ŜȄǇƻǊǘǎ (World Bank, 2020u). Targeting 
hydropower to benefit extractive mining industries in Zambia would benefit Western markets, those 
employed in mining, those serving mining companies and the customers of the mining products. The 
beneficiaries within Zambia would be limited, and inequality would rise.  
 
Ironically, YǳȊƴŜǘǎΩ observation of reduced ƛƴŜǉǳŀƭƛǘȅ ŦǊƻƳ ŀ ǘƛƳŜ ōƻǳƴŘ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ƻƴŜ ŎƻǳƴǘǊȅΩǎ 
experience with a high degree of government intervention targeted at the bottom of the pyramid and 
hence with balanced growth had subsequently been used to justify development along a capitalist 
parŀŘƛƎƳ ƻŦ ǳƴōŀƭŀƴŎŜŘ ƎǊƻǿǘƘΦ ¦ƴƭƛƪŜ wƻǎǘƻǿΩǎ Stages of Economic Growth: A Non-Communist 
ManifestoΣ YǳȊƴŜǘΩǎ ǘƘŜƻǊȅ ǘƘŀǘ ΨƛƴŎƻƳŜ ƛƴŜǉǳŀƭƛǘȅ ǿƻǳƭŘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŘŜŎǊŜŀǎŜ ƛƴ ŀŘǾŀƴŎŜŘ ǇƘŀǎŜǎ 
of capitalist development, regardless of economic policy choices or other differences between 
countries, uƴǘƛƭ ƛǘ ǎǘŀōƛƭƛǎŜŘ ŀǘ ŀƴ ŀŎŎŜǇǘŀōƭŜ ƭŜǾŜƭΩ (Piketty, 2014, p. 13) was not advertised as a 
political one.18 But lƛƪŜ wƻǎǘƻǿΩǎ ƳƻŘŜǊƴƛǎŀǘƛƻƴ ǘƘŜƻǊȅ ŀƴŘ ƭƛƪŜ ǘƘŜ Ƴŀƴȅ Ŏŀƭƭǎ ŦƻǊ ǘƘŜ ΨǿŜŀǇƻƴƛǎŀǘƛƻƴΩ 
of the Tennessee Valley Authority, KuzneǘǎΩ ǘƘŜƻǊȅ ǿŀǎ ŀ ǇŀǊǘƛǎŀƴ ƻƴŜ ŘŜǎƛƎƴŜŘ ǘƻ ŦǳǊǘƘŜǊ ǘƘŜ ¦{!Ωǎ 
political interests and ideology in the context of the Cold War (Piketty, 2014, p. 13).  
 
!ŎŎƻƳǇŀƴȅƛƴƎ wƻǎǘƻǿΩǎ ƭƻƎƛŎ couched in economic terms was political pressure from the United 
States to export the ¦{!Ωǎ 'best-known, most highly appreciated institution' (Cooke, 1949; Ekbladh, 
2002, p. 350) ς the Tennessee Valley Authority. The historian Arthur Schlesinger called the Tennessee 
±ŀƭƭŜȅ !ǳǘƘƻǊƛǘȅ Ψŀ ǿŜŀǇƻƴ ǿƘƛŎƘΣ ƛŦ ǇǊƻǇŜǊƭȅ ŜƳǇƭƻȅŜŘΣ ƳƛƎƘǘ ƻǳǘōƛŘ ŀƭƭ ǘƘŜ ǎƻŎƛŀƭ ǊǳǘƘƭŜǎǎƴŜǎǎ ƻŦ ǘƘŜ 
/ƻƳƳǳƴƛǎǘǎΩ (Schlesinger, 1949; Ekbladh, 2002, p. 350). Even a member of the judiciary was recorded 
making overtly political statements about the TennesǎŜŜ ±ŀƭƭŜȅ !ǳǘƘƻǊƛǘȅΦ ά¢ƘŜ ǿƻǊŘ ά¢ŜƴƴŜǎǎŜŜέ ƛǎ 
ǿŜƭƭ ƪƴƻǿƴ ŀƭƭ ǘƘŜ ǿŀȅ ŀŎǊƻǎǎ ŦǊƻƳ ǘƘŜ aŜŘƛǘŜǊǊŀƴŜŀƴ ǘƻ ǘƘŜ tŀŎƛŬŎΣέ ǎŀƛŘ ¦{ {ǳǇǊŜƳŜ /ƻǳǊǘ WǳǎǘƛŎŜ 
²ƛƭƭƛŀƳ 5ƻǳƎƭŀǎ ƛƴ мфрмΦ ά¢ƘŜȅ ƪƴƻǿ ŀōƻǳǘ ¢ŜƴƴŜǎǎŜŜ ōŜŎŀǳǎŜ ǘƘŜȅ ƘŀǾŜ ƘŜŀǊŘ ƻŦ ǘƘŜ ¢ŜƴƴŜǎǎŜŜ 
Valley Authority ώΧϐ ǘƘŀǘ Ŭǘǎ ǘƘŜƛǊ ƴŜŜŘǎ ŀƴŘ ǿƛƭƭ ǎƻƭǾŜ Ƴŀƴȅ ƻŦ ǘƘŜƛǊ ōŀǎƛŎ ǇǊƻōƭŜƳǎΦ ¢ƘŜ ¢±! Ŏŀƴ ŀƭǎƻ 
be utilisŜŘ ŀǎ ƻƴŜ ƻŦ ǘƘŜ ƳŀƧƻǊ ƛƴƅǳŜƴŎŜǎ ǘƻ ǘǳǊƴ ōŀŎƪ ǘƘŜ ǘƛŘŜ ƻŦ ŎƻƳƳǳƴƛǎƳ ǿƘƛŎƘ ǘƻŘŀȅ ǘƘǊŜŀǘŜƴǎ 
ǘƻ ŜƴƎǳƭŦ !ǎƛŀέ (Douglas, 1951; Ekbladh, 2002, p. 335). The political resilience and popularity of the 
TVA carried through into the 1960s as US pǊŜǎƛŘŜƴǘ [ȅƴŘƻƴ WƻƘƴǎƻƴΩǎ talked of replicating the 
¢ŜƴƴŜǎǎŜŜ ±ŀƭƭŜȅ !ǳǘƘƻǊƛǘȅ ƛƴ ±ƛŜǘƴŀƳ ƛƴ Ƙƛǎ ǎǇŜŜŎƘ άtŜŀŎŜ ǿƛǘƘƻǳǘ ŎƻƴǉǳŜǎǘέΣ ŘŜƭƛǾŜǊŜŘ ŀ ƳƻƴǘƘ 
ŀŦǘŜǊ ƘŜ ƘŀŘ ŘƛǎǇŀǘŎƘŜŘ оΣрлл ¦{ aŀǊƛƴŜǎ ǘƻ {ƻǳǘƘ ±ƛŜǘƴŀƳ ǘƻ ŎƻƳƳŜƴŎŜ ǘƘŜ ¦{!Ωǎ ƎǊƻǳƴŘ ǿŀǊŦŀǊŜ 
in the Vietnam War.  
 

ά9ƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅǎƛŘŜ ς ώΧϐ ǘƘŀǘ ώΧϐ ƛǎ ƛƳǇǊŜǎǎƛǾŜ ώΧϐ Lƴ ǘƘŜ ŎƻǳƴǘǊȅǎƛŘŜ ǿƘŜǊŜ L 
was born, and where I live, I have seen the night illuminated, and the kitchens warmed, and 
the homes heated, where once the cheerless night and the ceaseless cold held sway. And all 
this happened because electricity came to our area along the humming wires of the REA [Rural 
9ƭŜŎǘǊƛŦƛŎŀǘƛƻƴ !ŘƳƛƴƛǎǘǊŀǘƛƻƴϐΦέ ±ƛŜǘƴŀƳΩǎ aŜƪƻƴƎ wƛǾŜǊ ŎƻǳƭŘ ǇǊƻǾƛŘŜ ŦƻƻŘΣ ǿŀǘŜǊ ŀƴŘ 
ǇƻǿŜǊΣ ƘŜ ǘƻƭŘ Ƙƛǎ ŀǳŘƛŜƴŎŜΣ ƻƴ ŀ ǎŎŀƭŜ ǘƘŀǘ ǿƻǳƭŘ άŘǿŀǊŦ ŜǾŜƴ ƻǳǊ ƻǿƴ ¢±!έ (Johnson, 1965).  

 

                                                 
17 Prior to independence, mining was dominated by two companies, Anglo American and Roan Selection Trust, who paid 
royalties to the British South Africa Company in lieu of a local national government. The geographic area that would become 
ǘƻ ōŜ ƪƴƻǿƴ ŀǎ ½ŀƳōƛŀ ǿŀǎ ǘƘŜ ǿƻǊƭŘΩǎ ǘƘƛǊŘ ƭŀǊƎŜǎǘ producer of copper in the world, trailing only the United States and 
USSR with 14% of global output (Barton, 2016, pp. 20ς21). The Government of Zambia nationalised the mines in 1969 and 
reprivatised them in 2000 following protracted and failed negotiations for the Government of Zambia starting in 1992 
(Barton, 2016, pp. 21, 141ς144). 
18 Stated visually, the YǳȊƴŜǘǎΩ /ǳǊǾŜ ǿŀǎ ŀ ǎǘŀǘŜƳŜƴǘ ƻŦ ŀ ǳƴƛǾŜǊǎŀƭ ΨƴΩ ǎƘŀǇŜŘ ŎǳǊǾŜ ǿƘŜǊŜ ǘƘŜ Ȅ-axis represented economic 
growth and the y-axis represented inequality. 
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Yet as the evidence of electrification in Zambia shows as well as investment appraisal documents for 
hydropower projects across 18 countries listed in Annex 1Σ WƻƘƴǎƻƴΩǎ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ŀƴŘ ŀ Ǿƛǎƛƻƴ ƻŦ 
electrified rural homes from hydropower investments abroad was at odds with the reality of the 
.ŀƴƪΩǎ focus on energy catering to mining and industry. This was because proponents of the TVA 
template within the Bank had forgotten the processes by which the TVA had achieved an increase in 
employment and stimulated the economy, and focused only on the outcomes.  
 
The Tennessee Valley Authority (TVA) template came to be used as a universal supply-driven solution 
ς  ǘƻ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άƎǊŀƴŘŘŀŘŘȅέ ƻŦ ŀƭƭ ǊŜƎƛƻƴŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƧŜŎǘǎ (Scott, 1998) ŀƴŘ ŀǎ άǘƘŜ 
marquee example of government-funded economic ŘŜǾŜƭƻǇƳŜƴǘέ (Staples, 2006, p. 12).19 By 1951, 
the Bank had extended 32 loans in 13 developing countries20. Energy accoǳƴǘŜŘ ŦƻǊ сл҈ ƻŦ ǘƘŜ .ŀƴƪΩǎ 
development finance portfolio (IBRD, 1951c, pp. 54ς56).21 In 1956, the Bank initiated the Economic 
Development Institute (Mason and Asher, 1973, p. 326) that would train future finance and prime 
ministers. The institute took students on outings. The ¢ŜƴƴŜǎǎŜŜ ±ŀƭƭŜȅ !ǳǘƘƻǊƛǘȅΩǎ ƴŜǘǿƻǊƪ ƻŦ ŘŀƳǎΣ 
ǇƻǿŜǊ ǇƭŀƴǘǎΣ ƛǊǊƛƎŀǘƛƻƴ ǎȅǎǘŜƳǎ ŀƴŘ ŦŜǊǘƛƭƛǎŜǊ Ǉƭŀƴǘ ǇǊƻǾŜŘ ǘƻ ōŜ ΨǇŀǊǘƛŎǳƭŀǊƭȅ ǇƻǇǳƭŀǊ ώΧϐ ŀǎ Ƴŀƴȅ 
Third World countries [sic], as well as the World Bankers, saw it as a model of the type of large-scale 
economic development that could be produced by large infusions of outside development capital 
ǳƴŘŜǊ ŎƭƻǎŜ ƎƻǾŜǊƴƳŜƴǘŀƭ ǎǳǇŜǊǾƛǎƛƻƴΩΦ  
 
The ¢±! ǿƻǳƭŘ ŀƭƭƻǿ ǘƘŜ ²ƻǊƭŘ .ŀƴƪ ΨǘƘŜ ǊŜƭŀǘƛǾŜ ŜŀǎŜ ƻŦ ǘǊŀƴǎŦŜǊǊƛƴƎ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ƻŦ ǇƻǿŜǊ 
generation from more developed ǘƻ ƭŜǎǎ ŘŜǾŜƭƻǇŜŘ ŎƻǳƴǘǊƛŜǎΩ (Mason and Asher, 1973, p. 713). That 
it was very much a supply-driven solution is borne out in early World Bank country reports requesting 
water and sanitation investments that were rejected, crescendoing into the outcry by 1960 by 
developing countries that resulted in the creation of the International Development Association 
(Ahmed, 2020a).22 The TVA itself was predicated on cheap electricity for all, but in the developing 
country contexts where it was introduced, it was used to supply those already with electricity access 
ƳƻǊŜΦ ¢ƘŜ ¢±! ǿŀǎ ŀƴ ŀŘŀǇǘƛƻƴ ƻŦ IŜƴǊȅ CƻǊŘΩǎ ƳƻŘŜƭ ƻŦ Ƴŀǎǎ ǇǊƻŘǳŎǘƛƻƴΣ ŀǇǇƭƛŜŘ to electrification 
(Tobey, 1996, pp. 93ς96) to stimulate aggregate demand (Barber, 1996, pp. 128ς131) and gave birth 
to the bottom-up Keynesian multiplier effect. As a supply-side solution offered by the World Bank, 
regard was not paid to how different the conditions were in Zambia versus what they had been in the 
United States. 
 

2.3.3 ¢ƘŜ .ŀƴƪΩǎ ŜŎƻƴƻƳƛŎ ŀƴŘ ŦƛƴŀƴŎƛŀƭ ǊŀǘƛƻƴŀƭŜ ŦƻǊ ƛƴǾŜǎǘƛƴƎ ƛƴ ƘȅŘǊƻǇƻǿŜǊ  
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 {ǘŀǇƭŜǎ ŎƻƴǘƛƴǳŜǎΥ Ψώ¢ƘŜ ¢±!ϐ ōŜŎŀƳŜ ǘƘŜ ƳƻŘŜƭ ŦƻǊ ǎƛƳƛƭŀǊ ǊƛǾŜǊ-development schemes throughout the United States and 

the world, as well as for the Rural Electrification Administration, which brought electricity to rural areas across the country 
in order ǘƻ ŜƴŎƻǳǊŀƎŜ ǘƘŜƛǊ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƳƻŘŜǊƴƛǎŀǘƛƻƴΩ (2006, p. 12). 
20 I have counted as developing countries Brazil, Chile, Colombia, El Salvador, Ethiopia, India, Iraq, Mexico, Nicaragua, South 
Africa, Thailand, Turkey, Uruguay, and excluded Australia, Belgium, Denmark, Finland, France, Iceland, Luxembourg, 
Netherlands, Yugoslavia. 
21 Using nominal values for 1948-51 loan agreements, electric power accounted for 61.5%, transport for 21.8%, agriculture 
for 9%, foreign exchange for finance for 4.6%, flood control for 2.8% and telecommunications for 0.3%.   
22 ¢ƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ .ŀƴƪ ŦƻǊ wŜŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘΩǎ /ǳōŀ Ƴƛǎǎƛƻƴ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǿŜǊŜ ŀ ǿater crisis allowed to 
ƻŎŎǳǊΣ Ψŀƭƭ ŜƳǇƭƻȅƳŜƴǘ ƛƴ ŀƭƭ ƛƴŘǳǎǘǊƛŜǎ ǿƻǳƭŘ ŎŜŀǎŜΩ (IBRD, 1951b, p. 328)Φ ¢ƘŜ L.w5Ωǎ bƛŎŀǊŀƎǳŀ ǊŜǇƻǊǘ ŎŀƭƭŜŘ ƛƴǾŜǎǘƳŜƴǘǎ 
ƛƴ ǎŀƴƛǘŀǘƛƻƴΣ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ǇǳōƭƛŎ ƘŜŀƭǘƘ ΨǿƛǘƘƻǳǘ ǉǳŜǎǘƛƻƴΩ ǘƘŜ ŦƛǊǎǘ ǇǊƛƻǊƛǘȅ ǘƻ ŎƻƳōŀǘ ƘƛƎƘ ŘƛǎŜŀǎŜ ǊŀǘŜǎ ŀƴŘ ƭƻǿ ƴǳǘǊƛǘƛon 
inhibiting productivity (IBRD, 1953b, p. 22). However, no loans were made to Cuba in the 1950s where requests were made 
for water projects (Alacevich, 2009, p. 129). Of the eleven loans to Nicaragua between 1951 and 1960, none was for water, 
sanitation, health or education (Kapur, Lewis and Webb, 1997, p. 111). With Paraguay, it was a similar story. Having accepted 
ŀ ¦{ 9ȄƛƳōŀƴƪ ƭƻŀƴ ƛƴ мфрп ŦƻǊ ŀ ǿŀǘŜǊ ǎǳǇǇƭȅ ǎȅǎǘŜƳΣ ǘƘŜ .ŀƴƪ ΨŀǊƎǳƛƴƎ ǘƘŀǘ ǘhe project was an unproductive amenity, and 
moved as well by its rivalry with the Eximbank, dropped plans for lending to that country, an interruption that lasted until 
1962 (Kapur, Lewis and Webb, 1997, p. 111). 
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Having understood the context of the Tennessee Valley Authority, its successes within its context, the 
broader global political context underscoring its propagation and the creation and use of the World 
.ŀƴƪ ōȅ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ŀǎ ǿŜƭƭ ŀǎ wƻǎǘƻǿΩǎ ƳƻŘŜǊƴƛǎŀǘƛƻƴ ǘƘŜƻǊȅ ǘƘŀǘ ƳŀǊǊƛŜŘ ¦{ ƛƴǘŜǊŜǎǘǎ ǿƛǘƘ 
international development economic theory, we can now zoom back into the economic and financial 
rationale used by World Bank professionals ς leading economists and executives ς to justify 
investments into energy and in particular hydropower. 
 
Broadly, the thinking was as follows:  

a. Economic infrastructure would benefit the economy and generate taxes to pay for welfare 
assets (which, in the case of access to electricity in Zambia, it did not), 

b. Social infrastructure was not also economic infrastructure, and that 
c. In any case, it was not worth attempting to appraise the economic benefits of welfare assets 

either on an ex-ante or on an ex-post basis. 
 
Economic infrastructure would benefit the economy more quickly than social infrastructure  
 
While the World Bank today no longer persists with the distinction between economic and social 
infrastructure (though the OECD does persist (OECD, 2019)), it is important to note the World Bank 
ŘƛŘ ƳŀƪŜ ǘƘƛǎ ŘƛǎǘƛƴŎǘƛƻƴ ŀǘ ǘƘŜ ǘƛƳŜ ǘƘŀǘ ƛǘ ŦƛƴŀƴŎŜŘ Ƴƻǎǘ ƻŦ ½ŀƳōƛŀΩǎ ŜȄƛǎǘƛƴƎ ŜƴŜǊƎȅ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ 
!ǎ ƭŀǘŜ ŀǎ мффрΣ ǘƘŜ ²ƻǊƭŘ .ŀƴƪ ŎŀǘŜƎƻǊƛǎŜŘ ǿŀǘŜǊ ǎǳǇǇƭȅ ŀƴŘ ǎŀƴƛǘŀǘƛƻƴ ŀǎ ΨǎƻŎƛŀƭΩ ƛƴǾŜǎǘƳŜƴǘǎΣ 
separate from ΨƛƴŦǊŀǎǘǊǳŎǘǳǊŜΩ ǿƘƛŎƘ ǿŜǊŜ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΣ ŜƭŜŎǘǊƛŎ ǇƻǿŜǊ ŀƴŘ 
other energy (Kapur, Lewis and Webb, 1997, p. 6). 
 
The words of World Bank vice presidents lend insights into the rationale as to why the Bank as an 
institution thought there was a dichotomy between social and economic infrastructure.  
 
In rejecting an investment for urban water in Colombia, World Bank vice president Robert Garner said 
ǘƘŀǘ ǘƘŜ .ŀƴƪ ǿƻǳƭŘ ƻƴƭȅ ŎƻƴǎƛŘŜǊ ƳǳƴƛŎƛǇŀƭ ǇǊƻƧŜŎǘǎ ƛŦ ΨǘŀƴƎƛōƭŜ ŜǾƛŘŜƴŎŜ ǿŀǎ ǇǊƻǾƛŘŜŘ ǘƘŀǘ the 
ǇǊƻƧŜŎǘǎ ǿŜǊŜ ŎƭƻǎŜƭȅ ŎƻƴƴŜŎǘŜŘ ǿƛǘƘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǇǊƻŘǳŎǘƛǾŜ ŦŀŎƛƭƛǘƛŜǎΩ (Garner, 1952; 
Alacevich, 2009, p. 114).23 Rejecting the project once again a year later in 1953 following a 
ǊŜǎǳōƳƛǎǎƛƻƴ ŦƻǊ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŀ ƭƻŀƴ ŦƻǊ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅΣ DŀǊƴŜǊ ŀǊƎǳŜŘ ǘƘŀǘ ǘƘŜ Ψ.ŀƴƪ ǎƘƻǳƭŘ 
concentrate its efforts on projects which will yield the greatest and quickest increase in output and 
ǇǊƻŘǳŎǘƛǾƛǘȅΩΦ hǳǘ ƻŦ ǘƘŜǎŜ ƴŜǿ ǎƻǳǊŎŜǎ ƻŦ ƛƴŎƻƳŜ ǿƻǳƭŘ ŎƻƳŜ ǘƘŜ ƳŜŀƴǎ ŦƻǊ ƳŜƳōŜǊ ŎƻǳƴǘǊƛŜǎ 
ΨǇǊƻǾƛŘŜ ƻǳǘ ƻŦ ǘƘŜƛǊ ƻǿƴ ǊŜǎƻǳǊŎŜǎ ōŜǘǘŜǊ ƳǳƴƛŎƛǇŀƭ ǎŜǊǾƛŎŜǎΣ ōŜǘǘŜǊ ƘƻǳǎƛƴƎΣ ōŜǘǘŜǊ ƘŜŀƭǘƘ ŀƴŘ 
ŜŘǳŎŀǘƛƻƴΩ (Garner, 1953; Alacevich, 2009, p. 117)Φ DŀǊƴŜǊΩǎ ǎŜƴǘƛƳŜƴǘ ǿƻǳƭŘ ōŜ ǊŜƛǘŜǊŀǘŜŘ ōȅ Ƙƛǎ 
successor almost a decade later. As World Bank vice president Burke Knapp (Olivier, 1961, p. 33) 
ŜȄǇƭŀƛƴŜŘ ƛƴ мфсмΣ ά²Ŝ Ŏŀƴ ƭŜŀƴ ŀ ƭƛǘǘƭŜ ƛƴ ǘƘŜ ŘƛǊŜŎǘion of taking those things which have come to be 
known as social projects rather than directly productive economic projects. My own definition of these 
is things that are less investment in future productivity and more satisfaction of current welfare 
requirements, like housing, water supply, other municipal services. Our sort of doctrine in the main in 
the past has been that those things were the fruits of economic development and that we would 
rather invest in the means of economic development and let countries develop the taxable capacity 
ŀƴŘ ǘƘŜ ǇǊƻŘǳŎǘƛǾƛǘȅ ǘƘŀǘ ǿƻǳƭŘ ŜƴŀōƭŜ ǘƘŜǎŜ ŀƳŜƴƛǘƛŜǎ ǘƻ ōŜ ǇǊƻǾƛŘŜŘΦέ  
 
Arguments that potable water, considered social infrastructure, was key to productivity fell on deaf 
ears. An IBRD mission to Cuba ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǿŜǊŜ ŀ ǿŀǘŜǊ ŎǊƛǎƛǎ ŀƭƭƻǿŜŘ ǘƻ ƻŎŎǳǊΣ Ψŀƭƭ ŜƳǇƭƻȅƳŜƴǘ ƛƴ 
ŀƭƭ ƛƴŘǳǎǘǊƛŜǎ ǿƻǳƭŘ ŎŜŀǎŜΩ (IBRD, 1951b, p. 328). The Nicaragua report called investments in 
ǎŀƴƛǘŀǘƛƻƴΣ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ǇǳōƭƛŎ ƘŜŀƭǘƘ ΨǿƛǘƘƻǳǘ ǉǳŜǎǘƛƻƴΩ ǘƘŜ ŦƛǊǎǘ ǇǊƛƻǊƛǘȅ ǘƻ ŎƻƳōŀǘ ƘƛƎƘ ŘƛǎŜŀǎŜ 

                                                 
23 ¢ƘŜ ǊŜǉǳŜǎǘ ŀŎŎƻƳǇŀƴƛŜŘ ǊŜǉǳŜǎǘǎ ŦƻǊ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ƻǘƘŜǊ ǎŜŎǘƻǊǎΣ ƘƛƎƘƭƛƎƘǘƛƴƎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǇƻǿŜǊΥ Ψ9ƭŜŎǘǊƛŎ 
ǇƻǿŜǊ ƛǎ ǇŜǊƘŀǇǎ ǘƘŜ Ƴƻǎǘ ǎƛƴƎƭŜ ŜƭŜƳŜƴǘ ƛƴ ƳƻŘŜǊƴ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘΩ (Currie, 1950, p. 514). 
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rates and low nutrition inhibiting productivity (IBRD, 1953b, p. 22). However, no loans were made to 
Cuba in the 1950s where requests were made for water projects (Alacevich, 2009, p. 129). Of the 
eleven loans to Nicaragua between 1951 and 1960, none was for water, sanitation, health or 
education (Kapur, Lewis and Webb, 1997, p. 111). With Paraguay, it was a similar story. Having 
ŀŎŎŜǇǘŜŘ ŀ ¦{ 9ȄƛƳōŀƴƪ ƭƻŀƴ ƛƴ мфрп ŦƻǊ ŀ ǿŀǘŜǊ ǎǳǇǇƭȅ ǎȅǎǘŜƳΣ ǘƘŜ .ŀƴƪ ΨŀǊƎǳƛƴƎ ǘƘŀǘ ǘƘŜ ǇǊƻƧŜŎǘ 
was an unproductive amenity, and moved as well by its rivalry with the Eximbank, dropped plans for 
lending to that country, an interruption that lasted until 1962 (Kapur, Lewis and Webb, 1997, p. 111). 
In relation to the rejected water investments, Currie (1979; Alacevich, 2009, p. 129) complained that 
ǘƘŜ .ŀƴƪ άƘŀŘ ǘƘŜ ǎǘǊŀƴƎŜ ōŜƭƛŜŦ ǘƘŀǘ ǿŀǘŜǊ ǿŀǎ ǎƻŎƛŀƭΣ ƴƻǘ ŜŎƻƴƻƳƛŎΦέ ¢ƘŜ ŎŀǘŜƎƻǊƛǎŀǘƛƻƴ ƻŦ ǿŀǘŜǊ 
remains as such, with water and sanitation listed uƴŘŜǊ Ψ{ƻŎƛŀƭ LƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ {ŜǊǾƛŎŜǎΩ ŀƴŘ ŜƴŜǊƎȅ 
ƭƛǎǘŜŘ ǳƴŘŜǊ Ψ9ŎƻƴƻƳƛŎ LƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ {ŜǊǾƛŎŜǎΩ ƻƴ ǘƘŜ h9/5Ωǎ ǿŜōǎƛǘŜ (2019). It was not until a 
political uprising from developing members that the Bank made its first urban water supply loans in 
1960 with the creation of the International Development Association, and even then, investments 
mainly privileged the urban middle-classes.  
 
But lower marginal productivity could not be the reasoning for denying investment in water in Cuba 
and Nicaragua where clean water was seen as a prerequisite for productivity and industry. In truth, 
DŀǊƴŜǊΩǎ ƻǇǇƻǎƛǘƛƻƴ ǘƻ ƛƴǾŜǎǘƛƴƎ ƛƴ ǿŀǘŜǊ ǿŀǎ informed by lived experience and emotive prejudice. 
CƭƛǇǇŀƴǘƭȅΣ ƛƴ ŀƴ ƛƴǘŜǊǾƛŜǿ ƛƴ мфурΣ ƘŜ ǎŀƛŘ ά²Ƙȅ ǎƘƻǳƭŘ ǎǳŎƘ ŀƴŘ ǎǳŎƘ ŀ ŎƻǳƴǘǊȅ ƘŀǾŜ ŀ ǿŀǘŜǊ ǎǳǇǇƭȅ 
system in its town? When I was brought up in Mississippi [...] we didn't have any water in our house" 
(Kapur, Lewis and Webb, 1997, p. 110)Φ YŀǇǳǊΣ [Ŝǿƛǎ ŀƴŘ ²Ŝōō  ǊŜƳŀǊƪ ǘƘŀǘ ΨƻƴŜ ƛǎ ƭŜŦǘ ǿƻƴŘŜǊƛƴƎ ώ Φ 
. . ] had Garner been born in a town with piped water in each home, he might have agreed to lend for 
municiǇŀƭ ǿŀǘŜǊ ǎŜǊǾƛŎŜǎΩ (1997, p. 125). Clearly in addition to Erfahrungwissenschaft at play among 
the economic theories used to justify investment in power, Erlebeniswissenschaft was also at play in 
the preclusion of social infrastructure.24  
 
Among the Erfahrungwissenschaftler at the World Bank were Paul Rosenstein-Rodan, for whom the 
¢±! ǇƻǿŜǊ ŀǊŜŀΩǎ ƎǊƻǿǘƘ ǇǊƻǾƛŘŜŘ ŀ ǘŜƳǇƭŀǘŜ ŦƻǊ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŎƻƳǇƭŜƳŜƴǘŀǊȅ ƪƴƻŎƪ-on effects 
between sectors of the economy, and Albert Hirschman, who propounded unbalanced growth. Both 
were economists who served at the World Bank.25 Rosenstein-Rodan argued for a balanced growth 
approach (1943, pp. 205ς206) illustrating with a toy example of a shoe factory employing 20,000 
formerly agrarian workers in a more-or-less closed and self-sufficient domestic economy would be 
useless. The employees would require more than the shoes they were able to buy with their wages: 
 

If, instead, one million unemployed workers were taken from the land and put, not into one 
industry, but into a whole series of industries which produce the bulk of the goods on which 
the workers would spend their wages, what was not true in the case of one shoe factory would 
become true in the case of a whole system of industries: it would create its own additional 
market [...] The industries producing the bulk of the wage goods can therefore be said to be 
complementary.  

 
By contrast, Hirschman argued that developing countries had an insufficient endowment of resources 
to enable them to invest simultaneously in all sectors to achieve balanced growth and take-off 
(Hirschman, 1959; Ncube, Lufumpa and Kararach, 2017, p. 3). According to his unbalanced theory of 
growth, therefore, governments had to invest strategically in infrastructure to raise the productivity 
of selected industries, not to the broad extent that Rosenstein-Rodan had imagined, to multiply new 

                                                 
24 Erlebeniswissenschaft is knowledge acquired from lived experience, as opposed to Erfahrungwissenschaft which is based 
more on observations (Fukuyama, 2018).  
25 Paul Rosenstein-RoŘŀƴΣ ŀ ¦ƴƛǾŜǊǎƛǘȅ /ƻƭƭŜƎŜ [ƻƴŘƻƴ ŜŎƻƴƻƳƛǎǘΣ ōŜŎŀƳŜ ǘƘŜ L.w5Ωǎ 9ŎƻƴƻƳƛŎ 5ŜǇŀǊǘƳŜƴǘ !ǎǎƛǎǘŀƴǘ 
Director. Albert Hirschman also consulted for the IBRD. 
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investment opportunities (Hirschman, 1959; Ncube, Lufumpa and Kararach, 2017). Availability of 
reliable power and transportation facilities were therefore prerequisites for economic development 
(Hirschman, 1959; Ncube, Lufumpa and Kararach, 2017). The argument for focus on selected 
industries seems to ƘŀǾŜ ǇǊŜǾŀƛƭŜŘ ƛƴ ǘƘŜ ¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ /ƻƳƳŜǊŎŜΩǎ ŀƴŀƭȅǎƛǎ ƻŦ ½ŀƳōƛŀ ƛƴ мфсу 
(Park, 1968, p. vii): Ψ½ŀƳōƛŀΩǎ ōǊƛƎƘǘ ǇǊƻǎǇŜŎǘǎ ŦƻǊ ŎƻƴǘƛƴǳƛƴƎ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ŀǊƛǎŜ ƭŀǊƎŜƭȅ ŦǊƻƳ 
ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǎǘǊƻƴƎ ŦƛƴŀƴŎƛŀƭ ōŀǎŜΣ ŎƻƴǎƛǎǘƛƴƎ ǇǊƛƴŎƛǇŀƭƭȅ ƻŦ ǊŜǾŜƴǳŜǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ŀōǳƴŘŀƴǘ ƳƛƴŜǊŀƭ 
ǊŜǎƻǳǊŎŜǎΦΩ  
 
¢ƻ ǇǊŜǎŜǊǾŜ ǘƘŜ L.w5Ωǎ ǘǊƛǇƭŜ-A credit rating, the Bank established a separate International 
Development Association (IDA) in 1960 in response to the threat that frustrated governments of low-
income countries would move their membership to a rival multilateral bank that would fund social 
infrastructure projects, and which would be housed by the UN, where each nation had one vote, 
ǳƴŘŜǊŎǳǘǘƛƴƎ ǘƘŜ ¦{!Ωǎ ƛƴŦƭǳŜƴŎŜΦ ¢ƘŜ ŦǳƴŘƛƴƎ ƻŦ ǎƻŎƛŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǇǊƻƧŜŎǘǎ ŎƻǳƭŘ ƘŀǾŜ ōŜŜƴ ŀƴ 
opportunity to test the hypothesis that so-called social infrastructure projects did not yield the same 
productivity returns as so-called economic infrastructure, but even as late as 1967, Hirschman argued 
against ex-post evaluations to rank infrastructure projects, citing the impossibility of using a single 
scale to amalgamate all the varied dimensions. And so it was that the IBRD continued to favour 
economic infrastructure projects without validating its assumptions.  

 
This also meant that the IBRD could continue providing loans to sectors with which it was 
comfortable: hydropower helped it achieve a triple-A credit rating and allowed it to sell bonds on 
the private market (Sharma, 2017, p. 15). The Bank's credit rating affected its ability to raise funds. 
Its Wall Street leadership & project lending won it AAA credit rating by the mid-1950s (Sharma, 
2017, p. 15), which reinforced for management that its conservative approach of sticking to lending 
ǿƘŀǘ ƛǘ ƪƴŜǿ ǿŀǎ ǿƻǊƪƛƴƎΦ Ψ¢ƘŜ ŦƛǊǎǘ ƭƻŀƴǎ ƎǊŀƴǘŜŘ ōȅ ǘƘŜ .ŀƴƪ ώΧϐ ǇǊƻǾŜŘ ǘƻ ōŜ ǎǳŎŎŜǎǎŦǳƭΣ ŀƴŘ ƛƴ 
ŦŀŎǘ ǘƘŜȅ ǿŜǊŜ ŎƻƳǇƭŜǘŜƭȅ ǊŜǇŀƛŘΣΩ ƴƻǘŜǎ !ƭŀŎŜǾƛŎƘΦ Ψ!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘƻǎŜ ǿƘƻ ǳǊƎŜŘ ŀƴŘ ŎƻƴǎƛŘŜǊŜŘ ƛǘ 
inappropriate for the Bank to venture into higher-risk loans in an environment where it was difficult 
to raise funds, there was no reason to change policy. The Bank took pride in reorganising power 
companies to which it loaned so that they ran on sound financial lines (Mason and Asher, 1973, p. 
716). The financial success of the first loans validated its position against alternative models of 
άƛƳǇŀŎǘέ ŀƴŘ άǎƻŎƛŀƭ ƭƻŀƴǎέ ŀƴŘ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ǇŜǊǇŜǘǳŀǘƛƴƎ ǘƘŜ ƳƻŘŜƭΩ (Alacevich, 2009, p. 136); 
the bank had not as of 1971 suffered a financial loss (Mason and Asher, 1973, p. 258).  
 

Table 4 The IBRD's historic credit rating  

Year Bank credit rating 

1947 AA ς Fitch 
A ς S&P 

1950 A ς aƻƻŘȅΩǎ  
AA ς Fitch  
A1 ς S&P  

Ψǎƻƻƴ ŀŦǘŜǊ мфрлΩ AA ς aƻƻŘȅΩǎ  

ΨǎƛƴŎŜ ǘƘŜ ƳƛŘ-мфрлǎΩ  AAA ς aƻƻŘȅΩǎΣ CƛǘŎƘΣ {ϧt 
Source: Mason and Asher, 1973, p. 132 
 

The Bank was thus able to continue using an appraisal methodology developed in the mid-1950s that 
assessed the need for power using market rather than shadow economic demand, in using market 
prices, and weighing the case for power in financial rather than economic terms (Mason and Asher, 
1973, p. 716). ¢Ƙƛǎ ǘƘŜƴ ŜȄǇƭŀƛƴǎ ǿƘȅ ǘƘŜ .ŀƴƪΩǎ ƛƴǾŜǎǘƳŜƴǘ ŀǇǇǊŀƛǎŀƭ ŦƻǊ ǘƘŜ YŀŦǳŜ ƘȅŘǊƻǇƻǿŜǊ 
ǇǊƻƧŜŎǘ ƛƴ мфто ŀǎǎŜǎǎŜŘ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ŘŜƳŀƴŘ ŦƻǊ ½ŀƳōƛŀΩǎ ŎƻǇǇŜǊ ƛƴŘǳǎǘǊȅ (IBRD and IDA, 1973, p. 
1) rather than by Zambians. It also explains why industrial, mining or mineral processing demand and 
ƴƻǘ ǊŜǎƛŘŜƴǘƛŀƭ ŘŜƳŀƴŘ ǿŀǎ ǘƘŜ .ŀƴƪΩǎ ǇǊƛƳŀǊȅ ǘŀǊƎŜǘ ŦƻǊ ƛǘǎ ŦƛǊǎǘ ƘȅŘǊƻǇƻǿŜǊ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ .ǊŀȊƛƭ 
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(IBRD, 1950c, 1953a), Colombia (IBRD, 1950a, 1950b, 1951a; World Bank, 2020f), Ethiopia (IBRD, 
1961c; World Bank, 2020i), Ghana (IBRD, 1961a, p. 2), Kenya (IBRD and IDA, 1971, p. 3) and Turkey 
(IBRD, 1952b; World Bank, 2020p). Investment in hydropower in Zambia was representative of the 
²ƻǊƭŘ .ŀƴƪΩǎ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ōƛŀǎ ǘƻǿŀǊŘǎ ǘƘƛǎ ǘȅǇŜ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴǘŜǊǾŜƴǘƛƻƴ. Where there were 
resources for hydropower, the World Bank went. It even went where it could not legally meet 
demand:  the then chairman of the British construction company selected to build the Kariba Dam 
recalls that the Bank ΨǘǿƛǎǘŜŘΩ ǘƘŜ ½ŀƳōƛŀƴ governmentΩǎ ŀǊƳ ǘƻ ƳŀƪŜ it accept the Kariba north bank 
power station, to assist the Bank in circumventing investment sanctions on Southern Rhodesia 
(Morrell, 1987, pp. 152ς153)Σ ǊŜŦŜǊǊŜŘ ǘƻ ƛƴ ǘƘŜ .ŀƴƪΩǎ ŜŀǊƭƛŜǊ ƛƴǾŜǎǘƳŜƴǘ appraisal documents as ΨǘƘŜ 
/ƻƭƻƴȅΩ (IBRD, 1952a).  
 
Having understood the theoretical and empirical linkages between energy and industrialisation and 
ǘƘŜ .ŀƴƪΩǎ ƭƻƎƛŎ ōŜƘƛƴŘ ƛǘǎ significant support for the expansion of power generation in Zambia, we 
will now ŀǎǎŜǎǎ Ƙƻǿ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴΩǎ ǘŀǊƎŜǘ ōŜƴŜŦƛŎƛŀǊƛŜǎ ƳƛƴƛƴƎ ŀƴŘ ƛƴŘǳǎǘǊȅ ŦŀǊŜŘΣ ŀƴŘ Ƙow 
effectively investment into energy provision for them translated into the sort of welfare outcomes 
that World Bank executives Robert Garner and Burke Knapp suggested that they would. 
  

2.4 ! ōǊƛŜŦ ƘƛǎǘƻǊȅ ƻŦ ½ŀƳōƛŀΩǎ ƛƴŘǳǎǘǊƛŀƭƛǎŀǘƛƻƴ until 2015 
 
This chapter has highlighted literature that shows that industrialisation has so far been a reliable path 
for economic development, and revealed the underlying assumptions of World Bank executives that 
the tax revenues earned from industry should pay for welfare amenities. This section now reviews 
Ƙƻǿ ǎǳŎŎŜǎǎŦǳƭƭȅ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴǘƻ ½ŀƳōƛŀΩǎ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ Ƙŀǎ ǊŜǎǳƭǘŜŘ ƛƴ ƛƴŘǳǎǘǊƛŀƭƛǎŀǘƛƻƴΣ ŀnd 
what that has meant for the welfare of Zambians in general. It also looks at other factors that have 
impacted Zambia's industrialisation, namely structural adjustment advocated for by the Bank and IMF, 
which saw deindustrialisation from 1991-2002. 
 
Theory discussed at the beginning of this chapter would predict that investment into energy provision 
in Zambia for the purpose of industrialisation should have resulted in structural shifts in terms of 
sectoral employment from low-productivity agriculture to higher-productivity manufacturing, and an 
increase in the proportion of GDP generated by manufacturing. These shifts should have made the 
ǿƻǊƪŦƻǊŎŜ ƳƻǊŜ ǇǊƻŘǳŎǘƛǾŜΣ ŀƴŘ ǿƛǘƘ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ōŀŎƪǿŀǊŘ ŀƴŘ ŦƻǊǿŀǊŘ ƭƛƴƪŀƎŜǎ and through 
the multiplier effect enabled by a more prosperous workforce, should generate further demand for 
goods and services. As these sectors grow and thrive, tax revenues for welfare services should 
increase. Measures of success that improvements in welfare are being distributed equitably would 
then be an increase in average expected life expectancy, increase in access to electricity, and increase 
in GDP per capita. wŜƳŜƳōŜǊƛƴƎ ǘƘŀǘ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴǘƻ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ 
in Zambia were approved in 1956 and 1970-74 (Table 2), as well in 1964 for a smaller investment, we 
can ŀǎǎŜǎǎ ǿƘŜǘƘŜǊ ½ŀƳōƛŀΩǎ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ ŀŎƘƛŜǾŜŘ ŜƛǘƘŜǊ ƻŦ ǘƘŜǎŜ ǇǊŜŘƛŎǘŜŘ ƻǳǘǇǳǘǎ ƻǊ 
outcomes, before looking at other dynamics that affectŜŘ ½ŀƳōƛŀΩǎ ƛƴŘǳǎǘǊƛŀƭƛǎŀǘƛƻƴΦ 
 
An overview 
 
[ƻƻƪƛƴƎ ŦƛǊǎǘ ŀǘ ǘƘŜ ²ƻǊƭŘ .ŀƴƪ ŀƴŘ 9ƴŜǊƎȅ wŜƎǳƭŀǘƛƻƴ .ƻŀǊŘΩǎ statistics to assess the relationship 
between energy consumption and manufacturing value-added and the relationship between 
manufacturing value-added and GDP we find that the energy consumption and manufacturing value-
added are 94% correlated over the period 1971-2018 and that manufacturing value-added and GDP 
are 98% correlated over the same period. Over the observed period, 1% increase in energy 
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consumption was associated with a 1.74% increase in manufacturing value-added, a statistically 
significant result with an 80% R-squared.26  

Table 5 Regressing the log of manufacturing value-added on the log of total-electricity consumption in the economy  

 
Analysis: Own 

Looking second at structural changes in the economy, the broad trends do not neatly follow 
ǇǊŜŘƛŎǘƛƻƴǎΥ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ D5t ƛƴŎǊŜŀǎŜŘ ŜƛƎƘǘ ǘƛƳŜǎ ōŜǘǿŜŜƴ мфсл ŀƴŘ мффлΣ ōǳǘ 
the proportion of the population employed in agriculture barely changed. Manufacturing value-
ŀŘŘŜŘΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ D5t ŘƛŘ ƛƴŎǊŜŀǎŜ ǎǳōǎǘŀƴǘƛŀƭƭȅ ƛƴ ǘƘŜ ǇŜǊƛƻŘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ .ŀƴƪΩǎ ƛƴǾŜǎǘƳŜƴǘǎ 
into power: from a base of 4% in 1960 to 10% in 1970 to 17% in 1980 and up to 32% in 1992 (World 
Bank, 2020u). It fell dramatically to 9% in 1994 (World Bank, 2020u) following structural adjustment, 
and has hovered at approximately that level since. On the other hand, investment in power generation 
did not apparently have the predicted effect on employment in agriculture. тр҈ ƻŦ ½ŀƳōƛŀΩǎ 
population was assessed as being dependent on subsistence agriculture in 1968 (Park, 1968, p. 6). The 
sector accounted for 11% of GDP (Park, 1968, p. 6). The next datapoint available for employment in 
agriculture is 72% in 1991 (World Bank, 2020u). In the time between, the World Bank invested USD 
1.13B (Table 2) in the early 1970s in ½ŀƳōƛŀΩǎ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴΦ ¢ƘŜ ƛƴǾŜǎǘƳŜƴǘ ǎŜŜƳǎ ǘƻ ƘŀǾŜ ƘŀŘ 
minimal impact on the structure of employment in Zambia. The decade since 2008, employment in 
agriculture fell by a quarter to 54% by 2018 (Table 2). This cannot be ascribed to investment in power 
generation forty years earlier. Likewise, investment in power generation did not have the predicted 
effect on agricultural contribution to GDP which hovered between 10-16% from 1960-1988 (World 
Bank, 2020u). It spiked to 21% in 1992 and 31% in 1992 (World Bank, 2020u) following structural 
adjustment (more on this later) before falling steady to 3% in 2018 (World Bank, 2020u). 
 
The conflicting results for manufacturing and agriculture suggest ǘƘŀǘ ŀǎ ½ŀƳōƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ƎǊŜǿΣ 
ŜƳǇƭƻȅƳŜƴǘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ƛƴ ½ŀƳōƛŀΩǎ ǎƳŀƭƭ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ŘƛŘ ƴƻǘ ƪŜŜǇ ǳǇΦ vǳŀƭƛǘȅ ƻf life 
would have improved for urban dwellers able to avail opportunities, but not for the rest of the rural 
population or the urban poor. This is borne out by the election of Michael Sata as president in 2011 
ǿƘƻ ŜƴŘŜŘ ǘǿƻ ŘŜŎŀŘŜǎ ƻŦ ǘƘŜ ƛƴŎǳƳōŜƴǘ aƻǾŜƳŜƴǘ ŦƻǊ aǳƭǘƛǇŀǊǘȅ 5ŜƳƻŎǊŀŎȅΩǎ ǊǳƭŜ ǘƘŀǘ ƘŀŘ 
overseen rapid growth in the 2000s. Not only did he overcome the incumbent, but also eight other 
oppoǎƛǘƛƻƴ ǇŀǊǘƛŜǎ ōȅ ǘŀǇǇƛƴƎ ƛƴǘƻ ǘƘŜ ǳǊōŀƴ ǇƻƻǊΩǎ ŘƛǎƎǊǳƴǘƭŜƳŜƴǘ ǿƛǘƘ ǊƛǎƛƴƎ ƛƴŜǉǳŀƭƛǘȅ (Resnick and 
Thurlow, 2014). It is also borne out in several sets of metrics measuring welfare. ½ŀƳōƛŀΩǎ DLbL ƛƴŘŜȄ 
of inequality has been very high ς 0.61 in 1991 during structural adjustment (World Bank, 2020u) and 

                                                 
26 The World Bank offers manufacturing value-added expressed in constant local currency (World Bank, 2020u). It also offers 
energy consumption per capita and total population statistics which enables us to compute results up to 2013. For 2014-
2018, we used total energy consumption statistics offered by the Energy Regulation Board as outlined in Table 1. To calculate 
the effect of 1% changes in the explanatory variable on the dependent variable, I ran log-log regressions.  

 

(1)

VARIABLES log_manuf

log_energy 1.741***

(0.126)

Constant 6.782***

(1.115)

Observations 48

R-squared 0.806

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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possibly 0.66 in 2006 (Resnick and Thurlow, 2014). Inflation-adjusted fell to two-thirds of its value by 
ǘƘŜ ŜƴŘ ƻŦ ½ŀƳōƛŀΩǎ ŦƛǊǎǘ ǇǊŜǎƛŘŜƴǘΩǎ ǇǊŜǎƛŘŜƴŎȅ ŦǊƻƳ ǘƘŜ ǘƛƳŜ ƻŦ ƛƴŘŜǇŜƴŘŜƴŎŜ in 1964 over 27 years 
before rising to its present day level which is just 8% above its independence day level, compared to 
real GDP growth of 450% since independence (World Bank, 2020u).27 Despite being categorised as a 
middle income country by the World Bank, 45% of the population lived on up to USD (2011 PPP) 3.20 
per day in 2017 (World Bank, 2020u)Φ ½ŀƳōƛŀΩǎ ƎǊƛŘ ŜƭŜŎǘǊƛŎƛǘȅ ŀŎŎŜǎǎ ǊŀǘŜ ǿŀǎ Ƨǳǎǘ оо҈ ŀǎ ƻŦ нлмтΣ 
with rural grid electricity access at just 6%, in contrast to 66% for urban access (ZICTA and CSO, 2018). 
27% of households had no type of electricity at all  (ZICTA and CSO, 2018). Just 18% of households had 
internet access (ZICTA and CSO, 2018).  
 
A chronological view  
 
½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ƎǊŜǿ ǉǳƛŎƪƭȅ ŦǊƻƳ ŀ ǎƳŀƭƭ ōŀǎŜ ǘƻ ǎŜǊǾƛŎŜ ǘƘŜ ƳƛƴƛƴƎ ǎŜŎǘƻǊ ŦǊƻƳ 
independence in 1964 until 1973 following a policy of import substitution and high copper prices 
(Gondwe and Pamu, 2014, p. 12), ŀǎ ǿŜƭƭ ŀǎ ŦƻƭƭƻǿƛƴƎ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴǘƻ ½ŀƳōƛŀΩǎ ŜƴŜǊƎȅ ǇǊƻǾƛǎƛƻƴΦ 
Growth slowed over the next few decades as it was constrained by lack of infusion of new technology, 
the high cost of borrowing and foreign competition (Gondwe and Pamu, 2014, p. 12). The dip in the 
ǎŜŎǘƻǊΩǎ ǾŀƭǳŜ-added in the 1990s followed structural adjustment.   
 

Figure 5 ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǾŀƭǳŜ ŀŘŘŜŘ has generally been growing28 

 
Data source: World Bank, 2020; graph: own   

Post-independence Zambia was characterised bȅ tǊŜǎƛŘŜƴǘ YŜƴƴŜǘƘ YŀǳƴŘŀΩǎ ǎǘŀǘŜ-ƭŜŘ ΨƘǳƳŀƴƛǎǘ 
ŘŜǾŜƭƻǇƳŜƴǘΩ (Funder et al., 2018, p. 34). Agriculture and state-subsidised manufacturing were 

                                                 
27 This is not the perfect proxy for the income of the average member of society because on the one hand, it is skewed 
towards greater income by being calculated on a mean average rather than median average basis and thus overstates 
average income. On the other hand, inflation adjusted prices which form the basis of GDP calculations fail to account for the 
reducing price of technology over time as technologies become cheaper. Tracked over time, however, it still gives an idea of 
inequality when compared against GDP growth 
28 Industry corresponds to international sector industrial classification (ISIC) divisions 10-45 whereas manufacturing is a 
subsect, divisions ISIC 15-37 (World Bank, 2020c). ISICs 41-43 are construction, ISICS 36-39 are water supply, sewerage, 
waste management and remediation,  p.43.  However, the UN and this study counts ISICs 10-14 as manufacturing also: ISIC 
10 is manufacture of good products, 11 is of beverages, 12 of tobacco products 13 of textiles, 14 of wearing apparel (UN, 
2008, pp. 87ς101) p87-101. ISICs 10-мн ŎƻƴǎǘƛǘǳǘŜ ½ŀƳōƛŀΩǎ ƭŀǊƎŜǎǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎǳōǎŜŎǘƻǊǎ ŀƴŘ L{L/ǎ мо-14 were 
important subsectors until 1991.  
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ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƳǳŎƘ ƻŦ ½ŀƳōƛŀΩǎ ƎǊƻǿǘƘ (Thurlow and Wobst, 2007, pp. 221ς222); manufacturing 
growǘƘ Ƙŀǎ ŀ фт҈ ŎƻǊǊŜƭŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ƎǊƻǿǘƘ ƻŦ ½ŀƳōƛŀΩǎ D5t (World Bank, 2020u).29  
 
However, on the back of rising debts and rising food prices which caused food riots in the wake of 
droughts, such that President Michael Sata later remarked in 2013 that, άYŀǳƴŘŀΩǎ ƎƻǾŜǊƴƳŜƴǘ ǿŀǎ 
ƻǾŜǊǘƘǊƻǿƴ ōŜŎŀǳǎŜ ƻŦ ŦƻƻŘ Ǌƛƻǘǎ ŀƴŘ L ŘƻƴΩǘ ǿŀƴǘ ŦƻƻŘ Ǌƛƻǘǎ,έ ƳǳƭǘƛǇŀǊǘy elections were run in 1991 
(Reuters, 2013; Funder et al., 2018), ushering in a change of regime and political economic philosophy. 
Moving away from donor dependency and the old regimeΩǎ ŜƳǇƘŀǎƛǎ ƻƴ ǎǘŀǘŜ-led development, the 
new government of Movement for Multiparty Democracy government adopted the Washington 
Consensus advocated by the Bretton Woods organisations (the International Monetary Fund and the 
World Bank), which was 
 

predicated ƻƴ ǘƘŜ ōŜƭƛŜŦ ǘƘŀǘ ōȅ ŜƭƛƳƛƴŀǘƛƴƎ άŘƛǎǘƻǊǘƛƻƴǎέ ƛƴ ǘƘŜ ŜŎƻƴƻƳȅΣ !ŦǊƛŎŀ ǿƻǳƭŘ ƎǊƻǿ 
faster by constructing an economy based on principles of free and unfettered markets. In 
reality, these structural adjustment policies foisted on developing countries have actually 
discouraged industrial development (Stiglitz, 2017, p. 12). 

 
Per the Washington Consensus, the Movement for Multiparty Democracy government followed a 
programme of structural adjustment, which it largely achieved by 1998. This included privatisation of 
state owned enterprises and trade liberalisation by reducing trade protection, which left Zambia one 
of the most open economies in Africa (Thurlow and Wobst, 2007). 
   
As the data across metrics above suggest, structural adjustment in 1991 wreaked havoc across the 
economy. Import tariffs fell by two-thirds on imported textiles, leading to increased cheap imports 
ŦǊƻƳ !ǎƛŀΣ ŀƎŀƛƴǎǘ ǿƘƛŎƘ ½ŀƳōƛŀΩǎ ǘŜȄǘƛƭŜǎ ǎǳōǎŜŎǘƻǊ ǿŀǎ ǳƴŀōƭŜ ǘƻ ŎƻƳǇŜǘŜ (Resnick and Thurlow, 
2014). Compounding the problem was the import of second-hand clothes donated to foreign charities 
and sold at low prices  (Resnick and Thurlow, 2014). Employment in textiles fell from 250,000 in the 
1980s to less than 2,500 in 2002, and its contribution fell from 1.8% of GDP in 1991 to less than 0.3% 
in 2010 (Resnick and Thurlow, 2014). Manufacturing value-ŀŘŘŜŘΩǎ ǇǊƻǇƻǊǘƛƻƴŀƭ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ D5t 
fell to a third of what it had been. Value-added per worker fell by 20% from 1991-2002, almost entirely 
due to negative structural change, as manufacturing job losses resulted in people seeking survival in 
low-skilled subsistence farming and in informal trading, resulting in a reduction of national labour 
productivity (Wobst and Thurlow, 2005; McMillan and Rodrik, 2011; Resnick and Thurlow, 2014; 
Mulanda and Punt, 2020). LƛŦŜ ŜȄǇŜŎǘŀƴŎȅ ŦŜƭƭ ǘƻ ƛǘǎ ƭƻǿŜǎǘ ǎƛƴŎŜ ½ŀƳōƛŀΩǎ ƛƴŘŜǇŜƴŘŜƴŎŜ, although the 
causality in increased inequality and mortality is confounded by an increase in the prevalence of HIV 
at the same time (World Bank, 2020u), as well as drought (Beilfuss, 2012).30  
 
A couple of authors have blamed Dutch disease for the decline of textiles, but without comprehensive 
analysis. Resnick and Thurlow state that ŎƻƳǇƻǳƴŘƛƴƎ ǘƘŜ ǘŜȄǘƛƭŜǎ ǎǳōǎŜŎǘƻǊΩǎ ǿƻŜǎ ǿŀǎ  ƘƛƎƘ ŎƻǇǇŜǊ 
ǇǊƛŎŜǎΣ ƳŀƪƛƴƎ ½ŀƳōƛŀΩǎ ǊŜŀƭ ŜȄŎƘŀƴƎŜ ǊŀǘŜ ŀǇǇǊŜŎƛŀǘŜ ŀƴŘ ǘƘǳǎ ƳŀƪƛƴƎ ƛƳǇƻǊǘǎ ŎƘŜŀǇŜǊ ǊŜƭŀǘƛǾŜ ǘƻ 

                                                 
29 According to the World Bank, GDP is calculated without making deductions for depreciation of fabricated assets or for 
depletion and degradation of natural resources and is calculated as the sum of gross value added by all resident producers 
in the economy plus any product taxes and minus any subsidies not included in the value of the products (World Bank, 
2020u). ¢ƘŜ /ŜƴǘǊŀƭ {ǘŀǘƛǎǘƛŎŀƭ hŦŦƛŎŜ ŎƻƳǇƛƭŜǎ ½ŀƳōƛŀΩǎ D5t ǎǘŀǘƛǎǘƛŎǎ ŀƴŘ Ƙŀǎ ǎƛƴŎŜ мффп ōŜŜƴ including the informal 
sector, which it caveats may exaggerate the total GDP figure relative to other countries (Jerven, 2013, p. 48). 
30 Life expectancy in 1960 was 45, increased to 49 by 1970 and then more or less plateaued at 51 from 1974 to 1982 (World 
Bank, 2020u) before steadily declining. It reached a nadir of 43 between 1993 to 1997 (World Bank, 2020u) following 
structural adjustment, but the timing may just have been a coincidence: life expectancy began its decline nine years earlier. 
The World Bank started recording the incidence of HIV for Zambia in 1990 when it was 2.4%, peaking in 1992 at 2.6% before 
declining. The coefficient of correlation between HIV incidence and life expectancy between 1990 and 2018 was -80%, with 
life expectancy reaching 62 years in 2018 (World Bank, 2020u)).  
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domestic production (Resnick and Thurlow, 2014, p. 9). This adverse impact on other sectors arising 
from the export of natural resources is known as Dutch disease. Where according to World Bank 
statistics, mineral rents in 1970 accounted for 35% of GDP, in 2017, they accounted for 12.5% (World 
Bank, 2019a)Φ bŜǾŜǊǘƘŜƭŜǎǎΣ ½ŀƳōƛŀΩǎ ŜȄǇƻǊǘ ǾŀƭǳŜ ǎǘƛƭƭ Ŧƻƭƭƻǿǎ ǘƘŜ ǇǊƛŎŜ ƻŦ Ŏƻpper, the most 
commonly mined mineral in Zambia (see Figure 6 below); copper and copper products accounted for 
тн҈ ƻŦ ½ŀƳōƛŀΩǎ ŜȄǇƻǊǘǎ (World Bank, 2020t).  
 
Figure 6 IƛǎǘƻǊƛŎ ŎƻǇǇŜǊ ǇǊƛŎŜǎΣ D5t ŀƴŘ ŜȄǇƻǊǘ ƎǊƻǿǘƘΦ /ƻǇǇŜǊ ǇǊƛŎŜǎ ƘŀǾŜ ōŜŜƴ ŘǊƛǾƛƴƎ ½ŀƳōƛŀΩǎ ƻǾŜǊŀƭƭ ŜȄǇƻǊǘ ŀƴŘ D5t 
growth, in spite of the percentage of non-mining companies that export decreasing.  

 
Sources of data for graphs: World Bank, 2017; Investment Mine, 2018 

 
Cardozo et al. also suggest that with higher copper revenues resulting in the appreciation of the 
Kwacha, textile imports from China became more competitive (Cardozo et al., 2014, p. 7) resulting in 
ǘƘŜ ǎƘǊƛƴƪŀƎŜ ƻŦ ½ŀƳōƛŀΩǎ ǘŜȄǘƛƭŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎǳōǎŜŎǘƻǊ (Cardozo et al., 2014, p. 10). There are 
weaknesses with how both sets of authors present the argument. With Resnick and Thurlow, they 
mention it as a confounding factor, but it may as well be a coincidental factor. The evidence Cardazo 
et al present is the fact that the textiles sector shrank. However, ŀƭƭ ƻŦ ½ŀƳōƛŀΩǎ ƻǘƘŜǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
subsectors grew over the same time period (Cardozo et al., 2014, p. 10). Looking to the data, when 
one divides World Bank historic data for GDP per capita in current local currency by GDP per capita in 
current United States dollars (World Bank, 2020u), one gets average rates of exchange between the 
Zambian Kwacha and US dollar. If one uses 2000 or 2001 as the base year for looking at whether the 
Kwacha appreciated or depreciated over the 2000s, in no year did it appreciate beyond the base year. 
In 2006 it returned to the exchange rate at which it was in 2001. In that year, the Kwacha did 
appreciate by 19%, but then depreciated by 11% the following year and by 35% in 2009. Mining may 
well have been the cause of currency fluctuations in 2006, but the link is not definitive. Figure 6 above 
ǎƘƻǿǎ ǘƘŀǘ Ǝƭƻōŀƭ ŎƻǇǇŜǊ ǇǊƛŎŜǎ ǊƻǎŜ ŜȄǇƻƴŜƴǘƛŀƭƭȅ ŦǊƻƳ нллс ǘƻ нллуΣ ŀƴŘ ǘƘŀǘ ½ŀƳōƛŀΩǎ ŜȄǇƻǊǘ ǾŀƭǳŜ 
continued to grow beyond then, but the annual average Kwacha-dollar exchange rate remained within 
a band of 3.6 to 4 Kwacha per dollar.  
 
If 2006 was indeed the year in which Dutch disease harmed textiles, 2006 seems to be an aberration.  
Gondwe and Pamu argue that thanks to generous incentives and subsidies to the mining sector in 
Zambia, mining companies have little incentive to convert foreign exchange earnings into Kwacha to 
settle domestic obligations and that as a result, insufficient mineral rent gets absorbed into the 
domestic economy (Gondwe and Pamu, 2014). The depreciating trend of the Kwacha relative to the 
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dollar suggests that Gondwe and Pamu are at least generally correct. In a case of Dutch disease, the 
Kwacha would appreciate. Instead, the Kwacha had half the US dollar value in 2018 that it had in 2012 
(World Bank, 2020u).31 Moreover, while metal and ores have accounted for between 70-80% of the 
ŎƻǳƴǘǊȅΩǎ ŜȄǇƻǊǘǎ ǎƛƴŎŜ нллрΣ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŜȄǇƻǊǘǎ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ŦǊƻƳ ф҈ ǘƻ мп҈ (World Bank, 
2020u). Positive spill-over effects would be greater if this was the other way round since 
manufactuǊƛƴƎ Ƙŀǎ ƎǊŜŀǘŜǊ ŦƻǊǿŀǊŘ ŀƴŘ ōŀŎƪǿŀǊŘ ƭƛƴƪŀƎŜǎ ǘƻ ǘƘŜ ǊŜǎǘ ƻŦ ½ŀƳōƛŀΩǎ ŜŎƻƴƻƳȅ ǘƘŀƴ 
mining does, which also has limited potential for direct employment and historically has not generated 
much tax revenue (Resnick and Thurlow, 2014, p. 8).  
 
But for textiles, the 2000s saw a general ǊŜōƻǳƴŘ ƛƴ ½ŀƳōƛŀΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ which Bhorat et al 
(2017) attribute in large part to a rebound in copper production, Bayliss and Pollen (2019) attribute to 
a boom in commodity prices, as well as favourable weather that supported agricultural production, 
and sustained macroeconomic stability,32 and Barton attributes to greater institutional transparency 
in government and credible government commitment to investors (Barton, 2016). Resnick and 
Thurlow characterise the 2000s as a period of rapid economic recovery, marking a return to pre-crisis 
levels and middle-income status (2014). Value-added per worker increased by 3.6% per year from 
2002-2010: about half of this increase was due to positive structural change driven by faster 
employment growth in services and a relative decline in farm employment (Resnick and Thurlow, 
2014, p. 4). 
 
During the 2000s, the largest contributors to growth were construction, transport, communication, 
finance and business services which collectively accounted for 56% of the increase in GDP (Resnick 
and Thurlow, 2014, p. 12). But because these sectors were driven mainly by rising value-added per 
worker rather than an increase in the number of workers ς for example communications was capital 
intensive, while financial services required highly skilled workers ς they generated only 14% growth in 
employment (Resnick and Thurlow, 2014, p. 12). From 2002-2010, manufacturing accounted for 4.5% 
of increase in national GDP per capita and 1.3% of employment growth (Resnick and Thurlow, 2014, 
p. 9) with food processing accounting for 70% of the manufaŎǘǳǊƛƴƎ ǎŜŎǘƻǊΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ D5tΣ ǳǇ 
from 50% in 1991  (Resnick and Thurlow, 2014, p. 9). Vertical integration with South-Africa based 
ǎǳǇŜǊƳŀǊƪŜǘ ŎƘŀƛƴ ƘŜƭǇŜŘ ½ŀƳōƛŀΩǎ ƭŀǊƎŜǎǘ ƳŜŀǘ ǇǊƻŎŜǎǎƻǊ ½ŀƳōŜŜŦ ŜȄǇŀƴŘ (Resnick and Thurlow, 
2014, p. 9). Wheat millers benefitted from liberalisation and an appreciating local currency because 
imported wheat was cheaper and expanded their production of flour and bread for urban consumers 
(Resnick and Thurlow, 2014). Food-processing was less labour intensive than the declining textiles 
subsector and contributed less to national job creation than it did to economic growth (Resnick and 
Thurlow, 2014). Overall, the sector continued to grow. Over 2002-нлмрΣ ½ŀƳōƛŀΩǎ ǊŜŀƭ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
value-added grew at a compounded annual growth rate of 5.4%. 
 
Zambia started seeing greater institutional transparency with the presidency of Levy Mwanawasa, 
who was popularly credited with fighting corruption (BBC, 2008), and with his successor Rupiah Banda. 

                                                 
31 ¢ƘŜ ƻƴƭȅ ƻǘƘŜǊ ǊŜƭŜǾŀƴǘ ǇŀǇŜǊ ƛƴ ǘƘŜ ŦƛǊǎǘ нл ǊŜŎƻƳƳŜƴŘŜŘ ŀǊǘƛŎƭŜǎ ǘƘŀǘ ǘƘŜ ǎŜŀǊŎƘ ƛǘŜƳ ά5ǳǘŎƘ ŘƛǎŜŀǎŜ ½ŀƳōƛŀέ ȅƛŜƭŘŜŘ 
ƛƴ ¦/[Ωǎ ƻƴƭƛƴŜ ƭƛōǊŀǊȅ ǿŀǎ .ƻƻǎ ŀƴŘ IƻƭƳ-aǸƭƭŜǊΩǎ ǇŀǇŜǊ (Boos and Holm-Müller, 2016). The paper makes the case that 
patterns of Genuine Savings ς the reinvestment of rents from the depletion of natural capital rents into physical or human 
capital ς can be used to indicate whether a country is experiencing ǘƘŜ άǊŜǎƻǳǊŎŜ ŎǳǊǎŜέ ƻŦ 5ǳǘŎƘ ŘƛǎŜŀǎŜ (Boos and Holm-
Müller, 2016). However Boos and Holm-Müller overlook an alternative reason to that of the resource curse for why 
Genuine Savings do not materialise ς the one pointed out by Gondwe and Pamu that substantial rents were not collected 
by the economy in the first place. Their analysis that the lack of Genuine Savings is indicative of a resource curse cannot 
therefore be sustained.    
32 Wamulume Kalabo, Chairman of the Zambia Chamber of Commerce and Industry (ZACCI) from 2004 to 2007 attributes 
growth in the 2000s to better governance (Kalabo, personal communication 4 June, 2018, see Annex 3.3.2 for interview 
notes).  
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Figure 7 ǎƘƻǿǎ ǘƘŀǘ ½ŀƳōƛŀΩǎ ŎƻǊǊǳǇǘƛƻƴ ƛƴŘŜȄ ǎŎƻǊŜ ōȅ ¢ǊŀƴǎǇŀǊŜƴŎȅ LƴǘŜǊƴŀǘƛƻƴŀƭ was 26 when 
Mwanawasa entered office in 2002 but improved to a score of 30 in 2009 months after he had left in 
September 2008 and continued improving until 2015. Barton has also characterised President 
aǿŀƴŀǿŀǎŀΩǎ ǊŜŦƻǊƳǎ ŀǎ ǊŜƛƴŦƻǊŎƛƴƎ ǘƘŜ ½ŀƳōƛŀƴ ǎǘŀǘŜΩǎ ΨŎǊŜŘƛōƭŜ ŎƻƳƳƛǘƳŜƴǘΩ ǘƻ ǎǳǇǇƻǊǘƛƴƎ ŀ ƳƻǊŜ 
inclusive institutional environment ǿƘƛŎƘ ƘŜƭǇŜŘ ƭƻǿŜǊ ƛƴǾŜǎǘƻǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ ŦǳǘǳǊŜ ǇƻƭƛŎȅ 

uncertainty (Barton, 2016, p. 157).33 Net inflows of foreign direct investment picked up substantially 
ǿƛǘƘ ǘƘŜ ǇŀǎǎƛƴƎ ƻŦ ǘƘŜ ½ŀƳōƛŀ 5ŜǾŜƭƻǇƳŜƴǘ !ƎŜƴŎȅ !Ŏǘ ƛƴ нллс ŀƴŘ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ½ŀƳōƛŀΩǎ ŦƛǊǎǘ 
multi-facility economic zone in 2007 (Barton, 2016, pp. 157, 160) (see  

Figure 8).  Like legislation passed in 1992 which only elicited a minor spike in growth of foreign direct 
investment (see  

Figure 8), the Zambia Development Agency Act prohibited expropriation of private property without 
prompt ŎƻƳǇŜƴǎŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅΩǎ ŦŀƛǊ ƳŀǊƪŜǘ ǾŀƭǳŜ less taxes, levies and duties, but it also 
offered tax incentives for new businesses, import duty waivers on raw materials and capital goods and 
deferment of VAT on machinery and equipment (Barton, 2016, pp. 158ς163). Coupled with ½ŀƳōƛŀΩǎ 
first MFEZ, the Act that signalled ǘƘŜ ½ŀƳōƛŀƴ ƎƻǾŜǊƴƳŜƴǘΩǎ ŎǊŜŘƛōƭŜ ŎƻƳƳƛǘƳŜƴǘΦ By 2008 following 
the announcement of ZaƳōƛŀΩǎ ŦƻǳǊǘƘ aC9½Σ ǘƘŜ aC9½ ƛƴƛǘƛŀǘƛǾŜ ƘŀŘ ŀǘǘǊŀŎǘŜŘ more than USD 3 billion 
of new investment pledges (Barton, 2016, p. 164). LƴǾŜǎǘƻǊǎ ǎŀǿ ƎƻƻŘǿƛƭƭ ƻƴ ǘƘŜ ǇǊŜǎƛŘŜƴǘΩǎ ǇŀǊǘΣ ŀƴŘ 
that he would not change policy without consulting the private sector (Kalabo, personal 
communication 4 June, 2018).34 Consequently, manufacturing firms such as Trade Kings grew 
substantially under his presidency, and so too did the demand for energy (Kalabo, personal 
communication 4 June, 2018). 
 

                                                 
33 New institutional economist and Nobel prize winner Douglass North and political scientist Barry Weingast pioneered this 
concept in assessing the five significant institutional changes that followed the triumph of the English parliament over the 
monarchy in the Glorious Revolution of 1688/89 (Coffman, Leonard and Neal, 2013). The institutional changes resulted in 
ǘƘŜ ΨŎǊŜŘƛōƭŜ ŎƻƳƳƛǘƳŜƴǘΩ ǘƘŀǘ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ǿƻǳƭŘ ƴƻǘ ŘŜŦŀǳƭǘ ƻƴ ƛǘǎ ŦǳǘǳǊŜ ŘŜōǘΦ ¢ƘŜ ŎƘŀƴƎŜǎ ǘƘŜȅ ƻōǎŜǊǾŜŘ ǊŜƳƻǾŜŘ 
ǘƘŜ ƳƻƴŀǊŎƘȅΩǎ ǳƴŘŜǊƭȅƛƴƎ ǎƻǳǊŎŜǎ ƻŦ ŜȄǇŜŘƛŜƴŎȅΣ ƛƴŎǊŜŀǎŜŘ ǇŀǊƭƛŀƳŜƴǘΩǎ ŀƎŜƴŎȅ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎΣ ƛƴǘǊƻŘuced the credible 
threat of dethroning the sovereign and created a balance between parliament and the monarchy (North and Weingast, 1989; 
Coffman and Neal, 2013). Building upon this scholarship, modern commentators have added in the British case parliamentary 
supremacy over public finance, transparency in public accounting, accountability via direct creditor action and robust 
secondary markets, a stated commitment to maintaining the public faith, the use of the common-law procedure to 
adjudicate disputes between taxpayers and the regime as well as the perception of stability and permanence of a given 
regime (Coffman, 2013a)Φ .ŜȅƻƴŘ ½ŀƳōƛŀΩǎ ǎǘǊǳŎǘǳǊŀƭ ŎƘŀƴƎŜΣ ǘƘŜ ½5! !Ŏǘ ŀƴŘ ǎƛƎƴŀƭƭƛƴƎ ƻŦ ŎǊŜŘƛōƭŜ Ŏommitment with the 
ŎǊŜŀǘƛƻƴ ƻŦ aC9½ǎΣ ƴŜǿ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ǇƻƭƛǘƛŎŀƭ ŜŎƻƴƻƳƛǎǘǎ ŜǎǇƻǳǎƛƴƎ ǘƘŜ ΨŎǊŜŘƛōƭŜ ŎƻƳƳƛǘƳŜƴǘΩ ǘƘŜƻǊȅ ǿƻǳƭŘ ƻōǎŜǊǾŜ ǘƘŜ 
ǇŀǊŀƭƭŜƭ ōŜǘǿŜŜƴ 9ƴƎƭŀƴŘ ǿƛǘƘ ŀ ǎǘǊŜƴƎǘƘŜƴŜŘ ǇŀǊƭƛŀƳŜƴǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ŘŜǇƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ƳƻƴŀǊŎƘ WŀƳŜǎ LL ŀƴŘ ½ŀƳōƛŀΩǎ 
ǎŜŎƻƴŘ ŘŜŎŀŘŜ ƻŦ ƳǳƭǘƛǇŀǊǘȅ ŘŜƳƻŎǊŀŎȅ ŦƻƭƭƻǿƛƴƎ YŜƴƴŜǘƘ YŀǳƴŘŀΩǎ нт-year long presidency.    
34 Wamulume Kalabo, Chairman of the Zambia Chamber of Commerce and Industry (ZACCI) from 2004 to 2007. See Annex 
3.3.2 for interview notes. 
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Figure 7 Transparency International Corruption Perceptions Index score out of 100 ŦƻǊ ǇŜǊŎŜƛǾŜŘ ŎƻǊǊǳǇǘƛƻƴ ǿƛǘƘƛƴ ½ŀƳōƛŀΩǎ 
public sector (100 = clean, 0 = highly corrupt)  

 
    Source: Transparency International, 2020 

 

Figure 8 There is a 94% correlation between ZambƛŀΩǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ŀƴŘ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ǾŀƭǳŜ ŀŘŘŜŘ; net inflows of 
foreign direct investment fell after the power outages of 2015  
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Data sources: World Bank, 2020; Energy Regulation Board of Zambia, 2016, p. 0, 2017a, p. 9, 2018, p. 36, 2019, p. 39 

 
In spite of the growth overseen in the 2000s by the Movement for Multiparty Democracy under 
presidents Levy Mwanawasa and Rupiah Banda, in 2011, 43% of Zambians voted into power a new 
president from a new party, defeating the incumbents as well as eight other opposition parties that 
could have split the vote a lot more than they did. Michael Sata of the Patriotic Front came into power 
by tapping into the disgruntlement of the urban poor, highlighting their exclusion from the economic 
recovery (Resnick and Thurlow, 2014). Notably in rural areas, most of which he lost in,35 he focused 
much less on articulating policies and instead relied on ethno-linguistic appeals in certain provinces 
(Resnick and Thurlow, 2014). Given ZŀƳōƛŀΩǎ ǊŜǎǳǊƎŜƴǘ ǳǊōŀƴƛǎŀǘƛƻƴΣ ǳǊōŀƴ ŀǊŜŀǎ ŎƻƴǘŀƛƴŜŘ ƭŀǊƎŜ 
concentrations of votes, and were his pathway to electoral victory. This neglect of rural voters even 
by the party that stood for more inclusive development explains in large part why by 2018, rural grid 
electricity access stood at just 6% in contrast to 66% in urban areas, and why 27% of households 
nationwide had no type of electricity at all  (ZICTA and CSO, 2018). 

 
More recently, neo-colonial criticisms have also been levelled recently at Chinese investments into 
Zambian multi-facility economic zones (MFEZs). Ostensibly designed to industrialise the economy and 
diversify away from mining,  
 

/ƘƛƴŀΩǎ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ǘƘŜ ȊƻƴŜǎ Ƙŀǎ ŎƻƳŜ ǳƴŘŜǊ ǎƛƎƴƛŦƛŎŀƴǘ ŎǊƛǘƛŎƛǎƳ ŦǊƻƳ ½ŀƳōƛŀƴǎ ŀƴŘ 
Western commentators alike for allegedly having manipulated [Government of Zambia] policy 
ǘƻ Ǝŀƛƴ ŜȄǇƭƻƛǘŀǘƛǾŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƳƛƴŜǊŀƭ ǿŜŀƭǘƘ (Barton, 2014, p. 91). 

 

                                                 
35 Sata won two rural constituencies (Resnick and Thurlow, 2014). 
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Impressions that the MFEZs favour Chinese investors could be inferred from the fact that the first two 
MFEZs are part of the Zambia-China Economic & Trade Cooperation Zone (Zeng, 2016), were 
developed by a Chinese state owned enterprise, the China Nonferrous Metal Mining Group (CNMC) 
(Zeng, 2016; McKinney et al., 2020), and that they are used for mining (Zeng, 2016; McKinney et al., 
2020). But for more recent investments into the new Lusaka South MFEZ, where there are seven 
manufacturing firms (Lusaka South Multi Facility Economic Zone, 2018), all previous MFEZ investments 
had been into the mining sector, according to the CEO of the Zambia Association of Manufactures 
(personal communication, 28th May, 2018, see A3.3.1 Interview with Chipego Zulu, CEO of Zambia 
Association of Manufacturers on 28 May, 2018The previous MFEZs had been difficult for Zambian 
manufacturing firms to enter, the Zambia Association of Manufactures CEO said, because of their high 
capital costs. Another respondent, a grants manager at the University of Zambia, felt that Chinese 
direct investment was crowding out access to capital for indigenous businesses and government 
policies were not geared at nurturing Zambian businesses (personal communication, 29th May, 2018, 
see A3.6.2 Meeting with Natty Chilundiki, Research Coordinator, on 29 May, 2018 ύΦ Lƴ ǎǇƛǘŜ ƻŦ .ŀǊǘƻƴΩǎ 
impression that MFEZs created more institutional inclusivity, a third respondent, a retired director at 
the Central Bank of Zambia, observes that foreign direct investment has come only from China and 
suspects that Chinese investment and construction contracts are secured with corruption (personal 
communication, 28th May, 2018, see A3.6.1 Interview with Chibelushi Maxwell Musongole, Lecturer, 
retired Assistant Director at the Central Bank of Zambia and retired Director General at the Zambia 
Public Procurement Authority on 28 May, 2018 Chinese construction projects costs, he asserts, are 
inflated and commit the government to high debt levels. Whereas the respondents I interviewed 
believed that Chinese state enterprises had developed a competitive edge over indigenous businesses 
ōȅ ƛƎƴƻǊƛƴƎ ƎƻƻŘ ƎƻǾŜǊƴŀƴŎŜΣ .ŀǊǘƻƴ ǎǳōǎŎǊƛōŜǎ ǘƻ ǘƘŜ άǿƛŘŜ ƻǇŜƴ ŘƻƻǊέ ǘƘŜǎƛǎ ǘƘŀǘ /Ƙƛƴŀ Ƙŀǎ ƳŜǊŜƭȅ 
inserted itself into the neoliberal arrangements that the West opened up because, he argues, Chinese 
ƛƴǾŜǎǘƳŜƴǘ ŦŀŎƛƭƛǘŀǘŜǎ ΨǘƘŜ ώDƻǾŜǊƴƳŜƴǘ ƻŦ ½ŀƳōƛŀϐΩǎ ƭƻƴƎŜǊ-term policy to align its economy with the 
dominant neo-ƭƛōŜǊŀƭ ǿƻǊƭŘ ƻǊŘŜǊΩ (Barton, 2014, p. 91).  
 
Whether one wants to characterise foreign direct investment in Zambia as neocolonial or neoliberal, 
it should not be surprising that while Zambia did see economic growth as a result of the investment 
and the accompanying infrastructure to facilitate it, the economic growth was highly concentrated in 
ǘƘŜ ƘŀƴŘǎ ƻŦ ǘƘŜ ŦŜǿ ǿƘƻ ƘŀŘ ƛƴƘŜǊƛǘŜŘ ŎƻƴǘǊƻƭ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǊŜǎƻǳǊŎŜǎΣ and that its GINI coefficient 
by 2015 would be a highly unequal 57 (World Bank, 2020u).36 While life expectancy improved 
substantially after hitting a nadir in the mid-1990s following World Bank and IMF-informed structural 
adjustment (Barton, 2016; Stiglitz, 2017) combined with a drop in copper prices (MacroTrends, 2020), 
the rise in life expectancy since the mid-мффлǎ Ŏŀƴƴƻǘ ōŜ ŘƛǊŜŎǘƭȅ ŀǘǘǊƛōǳǘŜŘ ǘƻ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ 
investments 20 years earlier. If anything, the investments taken together with the structural 
adjustment advocated by Bretton Woods organisations in the 1990s perpetuated a colonial legacy of 
Zambian economic dependence on copper and lack of resilience to fluctuation in raw material prices.  
 

* * *  
 
This chapter showed the salience of manufacturing in theory to economic development, the salience 
of cheap energy supply to economic recovery and industrialisation in the context of the Tennessee 

                                                 
36 {ǘǳŀǊǘ .ŀǊǘƻƴ ŎƘŀǊŀŎǘŜǊƛǎŜǎ ǘƘŜ ǇǊŜǎƛŘŜƴŎȅ ƻŦ ½ŀƳōƛŀΩǎ ŦƛǊǎǘ ǇǊŜǎƛŘŜƴǘΣ ǎǇŀƴƴƛƴƎ ŦǊƻƳ ƛƴŘŜǇŜƴŘŜƴŎŜ ƛƴ мфсп ǘƻ мффмΣ ŀǎ 
highly exclusionary both politically and economically (Barton, 2016, pp. 66ς90). Real GDP per capita fell by 33% while real 
GDP had grown by 59% and life expectancy remained stagnant at 48 years of age (World Bank, 2020u). The UNDP notes that 
ǘƘŜ Ŧƭƻǿ ƛƴǘƻ ǘƘŜ ǎǘŀǘŜΩǎ ōǳŘƎŜǘ ŦǊom copper revenues has not been very different under either state or private ownership 
(Simpasa et al., 2013, p. 18).. Weak revenue generation under state ownership is attributed to poor performance of the 
sector (Simpasa et al., 2013, p. 18). Weak revenue generation under private ownership is attributed to contracts skewed in 
favour of the concessionaires, as well as illicit financial flows and transfer pricing schemes (Simpasa et al., 2013, p. 18).  
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Valley Authority; the export of the Tennessee Valley Authority template by the World Bank to low-
income countries with very different employment structures and the underlying politics and economic 
rationale for doing so; and how the links between energy supply, industrialisation and economic 
development played out in the Zambian context, where structural adjustment resulted in 
deindustrialisation, deurbanisation and increased inequality in the 1990s before a resurgence in 
industrialisation but continued inequality and voter discontent. 
 
!ƭƳƻǎǘ ƘŀƭŦ ŀ ŎŜƴǘǳǊȅ ŀŦǘŜǊ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ½ŀƳōƛŀƴ ŜƴŜǊƎȅΣ ƻƴƭȅ ŀ ǘƘƛǊŘ ƻŦ ½ŀƳōƛŀƴǎ 
had access to grid electricity (ZICTA and CSO, 2018). Because the World Bank invested in hydropower 
in Zambia when the initial conditions did not match those when the Tennessee Valley Authority was 
established, the results were also different. The Tennessee Valley Authority was built in the 1930s for 
those whom had been excluded. It democratised electricity and electrical appliances, stimulated the 
economy in a balanced manner from the bottom-up and contributed to a more equal society. By the 
mid-мфрлǎΣ ƘƻǿŜǾŜǊΣ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ŦƻŎǳǎ ƻƴ ƛǘǎ ŎǊŜŘƛǘǿƻǊǘƘƛƴŜǎǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀƴ ŀǇǇǊŀƛǎŀƭ 
methodology that assessed the need for power using markets rather than shadow economic demand, 
in using market prices, and weighing the case for power in financial rather than economic terms 
(Mason and Asher, 1973, p. 716)Φ ²ƘŜƴ ǘƘŜ ²ƻǊƭŘ .ŀƴƪ ŎŀƳŜ ǘƻ ŦƛƴŀƴŎŜ ŀƴ ŜȄǇŀƴǎƛƻƴ ƻŦ ½9{/hΩǎ 
energy generation capacity, it came to serve those already included. Unbalanced growth would be an 
understatement of what it promoted. It promoted an extremely stilted and highly unequal growth. 
 
wƻǎǘƻǿΩǎ ƻǿƴ ǎƛƳǇƭŜ ƘŜǳǊƛǎǘƛŎǎ ǇǊŜŘƛŎǘŜŘ ŀ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ƻǳǘŎƻƳŜǎΥ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ǿŀǎ ŀǘ ǘƘŜ 
ǇŜƴǳƭǘƛƳŀǘŜ ǎǘŀƎŜ ƻŦ ŦƛǾŜ ǎǘŀƎŜǎ ƻŦ wƻǎǘƻǿΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘΣ whereas Zambia in 1968 was at the 
first traditional stage because close to three-fourths of its population worked in subsistence 
agriculture. But the differences in outcome also shows which argument out of balanced versus 
unbalanced growth ended up being more correct. Whereas the Tennessee Valley Authority fueled 
construction projects executed by domestic firms, fed into agriculture and tied up with other New 
Deal programmes that also promoted rural electrification to deliver balanced growth, foreign firms 
construcǘŜŘ ½ŀƳōƛŀΩǎ ƘȅŘǊƻǇƻǿŜǊ ŘŀƳǎΣ37 whose primary beneficiary was extractive export-forcing 
industries with few linkages to the domestic economy.38 Broader electrification programmes for 
residential consumption were evidently not promoted so that even until today, two-thirds of the 
nation is without grid access. Power supply for industrialisation, on the other hand, does seem to have 
been successful: industrialisation grew rapidly following investment into power and expansion of 
½ŀƳōƛŀΩǎ ƳƛƴƛƴƎ ŎŀǇŀŎƛǘȅΦ ¢Ƙƛǎ industrialisation however was undone by the .ŀƴƪ ŀƴŘ LaCΩǎ ǎǘǊǳŎǘǳǊŀƭ 
adjustment policies implemented by the Movement for Multiparty Democracy so that even today, 
upwards of 70% of the nationΩǎ ŜȄǇƻǊǘǎ ŀǊŜ ƳŜǘŀƭǎ ŀƴŘ ƻǊŜǎΦ ¦ƴōŀƭŀƴŎŜŘ ƎǊƻǿǘƘ ƛƴ ½ŀƳōƛŀ ŦŀƛƭŜŘ ǘo 
ŘŜƭƛǾŜǊ ŀƴ ŜǾŜƴǘǳŀƭ ōŀƭŀƴŎƛƴƎΦ IŀǾƛƴƎ ƛƴǘŜǊǊƻƎŀǘŜŘ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ŎƻƴǘŜȄǘ ōŜǘǿŜŜƴ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ 
template for hydropower and its investments in Zambia and the theory that guided distributional 
differences between the two, we now understood how inequŀƭƛǘȅ ǿŀǎ ōŀƪŜŘ ƛƴǘƻ ½ŀƳōƛŀΩǎ ŜƴŜǊƎȅ 
infrastructure. Whereas balanced growth led to a deluge of benefits to Americans in the 1930s, a 
policy of unbalanced growth with hydropower have not resulted in a trickle down of material benefit 
to most Zambians.  
 
Had the Washington Consensus never taken effect, manufacturing may have continued its upward 
ǘǊŀƧŜŎǘƻǊȅ ŀƴŘ ½ŀƳōƛŀΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ Ƴŀȅ ƘŀǾŜ ōŜŜƴ ŘƛǎǘǊƛōǳǘŜŘ ƳƻǊŜ ǿƛŘŜƭȅΦ With an improved 
environment of governance since the 2000s, manufacturing has been resurging and providing better 
ŜƳǇƭƻȅƳŜƴǘ ŀƴŘ D5t ǊŜǘǳǊƴǎ ǇŜǊ ƪ²Ƙ ƻŦ ŜƴŜǊƎȅ ŎƻƴǎǳƳŜŘ ǘƘŀƴ ½ŀƳōƛŀΩǎ ƭŀǊƎŜǎǘ ŎƻƴǎǳƳŜǊ ƻŦ 

                                                 
37 For example Yugoslav firm Energoproject constructed the first stage of Kafue hydropower dam (Park, 1968, p. 16). 
38 ¢ƘŜ ǇǊƻƻŦ ƛǎ ƛƴ ǘƘŜ ŜȄǇƻǊǘ ǾƻƭǳƳŜ ƻŦ ½ŀƳōƛŀΩǎ ƳŜǘŀƭ ŀƴŘ ƻǊŜǎΣ ŀƭǘƘƻǳƎƘ ǘƘe government does at least incentivise firms to 
process ores into blister copper (99.5% copper content) before exporting with high export tariffs on ores (Tembo, 2018, p. 
42).  
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energy, mining. However, as we saw in the previous chapter, energy supply to manufacturing reduced 
in 2015 and 2016, and with it, growth in manufacturing value-added. Not only did ZESCO provide 
manufacturing firms schedules for load-shedding, but firms also experienced unannounced power 
outages. The next chapter will review the literature on the impact of power outages on manufacturing 
as well as analyse data related to Zambia to discern clues on how the power outages of 2015 and 2016 
may have affected manufacturing that resulted in the reduced growth that we have observed.  
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3. The Impact of power outages in the literature 

 
Microeconomic analysis of the impact of power outages do not suffer from the oversimplifying 
assumptions that macroeconomic analyses do, but microeconomic analyses relying on firm-level 
surveys are constrained by the accuracy of answers given by respondents. Research has found that 
power outages adversely impact productivity, but that the impact on manufacturing subsectors is 
not equal, and that neither is the downstream impact of an affected sector. Research has found 
that firms would be willing to shift their work timings if lower off-peak tariffs were offered, thus 
abating peak-demand. Fewer long-duration interruptions are less damaging than several very 
short outages. Firms have multiple coping mechanisms, of which using backup diesel generation is 
one. Characteristics that predict whether firms use backup diesel generation are firm size, age, 
export orientation and sector. With fewer outages, firms were less equipped to respond to them, 
and so the bigger the individual cost when they did occur. Zambia experienced power outages prior 
ǘƻ нлмрΣ ōǳǘ ƴƻǘ ǘƻ ǘƘŜ ǎŀƳŜ ŜȄǘŜƴǘ ŀǎ ŘŜƳŀƴŘ ŎŀǳƎƘǘ ǳǇ ǿƛǘƘ ½ŀƳōƛŀΩǎ ǎǳǇǇƭȅΦ Manufacturing 
growth slowed. Lafarge in Zambia attributed its reduced revenues and profits from 2014 to 2016 
to outages. Backup diesel generation acŎƻǳƴǘŜŘ ŦƻǊ ŀōƻǳǘ мл҈ ƻŦ ½ŀƳōƛŀΩǎ ŜƳƛǎǎƛƻƴǎ in some 
months of 2019. 

 
¢ƘŜ ǇǊŜǾƛƻǳǎ ŎƘŀǇǘŜǊ ǎƘƻǿǎ Ƙƻǿ ½ŀƳōƛŀΩǎ ǎȅǎǘŜƳ ƻŦ ŜƴŜǊƎȅ ǇǊƻǾƛǎƛƻƴ ǇǊƛƻǊƛǘƛǎŜŘ ƳƛƴƛƴƎΣ ōŜƴŜŦƛŎƛŀǘƛƻƴ 
and manufacturing to kick-ǎǘŀǊǘ ǘƘŜ ƳƻǘƻǊ ƻŦ ½ŀƳƛŀΩǎ ŜŎƻƴƻƳȅΦ ¢Ƙƛǎ ŎƘŀǇǘŜǊ ŜȄŀƳƛƴŜǎ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ 
on the impact of power outages on manufacturing, and on Zambian sectors of the economy and 
manufacturing in particular. It also uses reports and statistics to supplement this understanding and 
identifies gaps in the literature that primary data collection can plug. 
 
Studies assessing the value of unsupplied electricity can come both on the basis of aggregate macro 
data as well as on the basis of individual people or firms, forming micro analysis (Bental and Ravid, 
1982). 
 

Macro vs micro analysis on the impact of power outages across sectors  
 
Macro analysis looks at the long-run effects outages have on long-run growth through the lens of the 
neoclassical Solow growth model (Solow, 1956; Andersen and Dalgaard, 2013). To illustrate how 
macro analysis failed, Bental and Ravid (1982) pointed to a Chilean study (Jaramillo and Skoknic, 1973), 
where the authors inferred that industries which were least electricity-intense would have the largest 
loss per unit of reduced supply. Another pitfall with macro studies according to Bental and Ravid is 
that they estimate the average cost of unsupplied electricity, whereas the relevant estimate would be 
marginal cost. They also often fail to take into substitution away from electricity intensive activities 
(Bental and Ravid, 1982).  
 
Andersen and Dalgaard returned to a macro analysis approach in 2013. Using outages as a binary 
variable in a logarithmic regression model, Andersen and Dalgaard estimated that a 1% increase in the 
average frequency of outages in a month reduces long-run GDP by almost 3% for a sample of 39 sub-
Saharan countries, including Zambia (Andersen and Dalgaard, 2013). If all African countries had 
ŜȄǇŜǊƛŜƴŎŜŘ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǇƻǿŜǊ ǉǳŀƭƛǘȅΣ ǘƘŜȅ ǎǘŀǘŜΣ ǘƘŜƛǊ D5t ǇŜǊ ŎŀǇƛǘŀ ƎǊƻǿǘƘ ǊŀǘŜ ǿƻǳƭŘ ƘŀǾŜ 
been increased by 2 percentage points. The problems with this macro analysis are several. Recognising 
that GDP is likely to be plagued by non-random measurement error in Africa, they produced 
άŀŘƧǳǎǘŜŘέ ǊŜŀƭ D5t ǇŜǊ ŎŀǇƛǘŀ ƎǊƻǿǘƘ ǊŀǘŜǎ ōȅ looking at the growth in nightlights using satellite data. 
But non-growth of luminance is not necessarily representative of non-growth of GDP: it may be that 
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unequal growth results in those who already had nightlights are getting richer, but have no more lights 
to shine, while those without nightlights previously are not and still do not have nightlights. 
 
The weakness with micro studies is often that they rely on questionnaires prone to inaccuracies as 
respondents may have reason to overstate the damage done of power outages (Bental and Ravid, 
1982) ς Beenstock et al (1997) observed a number of instances respondents to surveys reported losses 
ǘƘŀǘ ǘƘŜ ŀǳǘƘƻǊǎ ŎƻƴǎƛŘŜǊŜŘ ǳƴǊŜŀǎƻƴŀōƭȅ ƭŀǊƎŜΦ ¢ƘŜȅ ƛƴǘŜǊǇǊŜǘŜŘ ǘƘŜǎŜ ƻǾŜǊǎǘŀǘŜƳŜƴǘǎ ŀǎ ΨǇǊƻǘŜǎǘΩ 
responses; the interviewees expressing their discontent with the power utility. Another pitfall of 

subjectively answered surveys is that they could be prone to loss aversion.39 This may explain why a 
number of studies such as Pasha, Ghaus and MalikΩǎ ƛƴ tŀƪƛǎǘŀƴ (1989) and Beenstock, Goldin and 
IŀƛǘƻǾǎƪȅΩǎ ƛƴ Israel (1997) concluded that firms overstated their losses. Similarly, perceived losses do 
not necessarily match actual losses if framed in a particular way, contrary to rational expectation.  
 
In reviewing the literature on whether ƛƴŘƛǾƛŘǳŀƭǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ŀōŀƴŘƻƴ ŜƭŜŎǘǊƛŎƛǘȅ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ 
their between willingness to pay for it, however, Plott and Zeiler (2005) point out that there is not a 

consensus.40 They themselves used procedures which resulted in no difference between willingness 

to accept and willingness to pay, calling into question the applicability of prospect theory.41 The key, 
they wrote, is to avoid misconceptions in willingness to pay questions and provide some sort of 
incentive for truthful revelation of valuations. Willingness to pay an additional premium for reliable 
electricity could still therefore be potentially useful for gauging the marginal cost of back-up power. 
The loss caused by outages is converted into a positive extra price that they would have to pay. Where 
respondents are firms and not individuals, the άƘƻǳǎŜ ƳƻƴŜȅ ŜŦŦŜŎǘέ ǎƘƻǳƭŘ ƴƻǘ ŎƻƳŜ ƛƴǘƻ Ǉƭŀȅ ǎƛƴŎŜ 
respondents themselves would not be paying the higher tariffs. Additionally, while willingness to pay 
could be used to gauge the marginal cost of backup generation, to avoid the problem of subjectivity 
associated with micro studies, observations can be used to ascertain the marginal cost of power 
outages.  
 
Steinbuks and Foster (2010) took a micro analysis approach to investigating the impact of power 
outages across 25 African countries, Zambia among them. Using World Bank enterprise survey data 
from 2002-2006, the surveys drew on information collected across the manufacturing and services 
sectors. One of their identification methods used results of reported loss of sales due to power 
outages. This is open to both the loss aversion and protest critiques, and is not resolved by seeking 
how much more respondents would have been willing to pay for more reliable energy. 
 
One noteworǘƘȅ ŦƛƴŘƛƴƎ ƻŦ ǘƘŜƛǊǎ ƛǎ ǘƘŜƛǊ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ½ŀƳōƛŀΩǎ ǿŜƛƎƘǘŜŘ ŀǾŜǊŀƎŜ Ŏƻǎǘ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ 
for firms using backup generators. Adding the variable cost of backup energy to the average capital 
cost of backup energy, and weighting that by 100% of the time of power outages in relation to non-
outage hours, which they ascertained from the World Bank enterprise survey data, they calculated 
½ŀƳōƛŀΩǎ ǿŜƛƎƘǘŜŘ ŀǾŜǊŀƎŜ Ŏƻǎǘ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ǘƻ ōŜ ¦{5 лΦлнκƪ²Ƙ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ Ŏƻǎǘ ƻŦ ½9{/h 

                                                 
39 Behavioural economist Richard Thaler (1980) observed that people suffer from loss aversion: the loss of utility from 
giving up a valued good is greater than the gain in utility from acquiring the good. 
40 ¢ƘŀƭŜǊΩǎ ƭƻǎǎ ŀǾŜǊǎƛƻƴ ǘƘŜƻǊȅΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ άŜƴŘƻǿƳŜƴǘ ŜŦŦŜŎǘ ǘƘŜƻǊȅέΣ ǿƻǳƭŘ ǇǊŜŘƛŎǘ ǘƘŀǘ ƛƴŘƛǾƛŘǳŀƭǎ ǿƻǳƭŘ ǎǘŀǘŜ ŀ 
minimum amount for which they would be willing to abandon electricity as greater than the maximum amount they would 
be willing to pay for it  (Plott and Zeiler, 2005, pp. 530ς531). This runs contrary to ƻǊǘƘƻŘƻȄ ŜŎƻƴƻƳƛŎ ΨŜȄǇŜŎǘŜŘ ǳǘƛƭƛǘȅ ǘƘŜƻǊȅΩ 
which predicts that under conditions of sufficiently smooth preferences and the absence of wealth effects, the magnitudes 
of willingness to buy and willingness to forgo the electricity should be the same  (Plott and Zeiler, 2005, pp. 530ς531; 
Baddeley, 2013, p. 15).  
41 ¢ƘŀƭŜǊΩǎ ƭƻǎǎ ŀǾŜǊǎƛƻƴ ǘƘŜƻǊȅ ōǳƛƭŘǎ ǳǇƻƴ YŀƘƴŜƳŀƴ ŀƴŘ ¢ǾŜǊǎƪȅΩǎ ǇǊƻǎǇŜŎǘ ǘƘŜƻǊȅ ǿƘƛŎƘ ŜȄǇƭŀƛƴǎ ǿƘȅ ǳtility theory does 
not explain real-world choices made by people which are inconsistent and intransitive (Baddeley, 2013, p. 139). In prospect 
theory, value is assigned to gains and losses rather than to final outcomes, and probabilities are replaced by decision weights 
(Kahneman and Tversky, 1979).  
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energy (Steinbuks and Foster, 2010). Their method has one apparent weakness and rests on an 
assumption that requires further examination. The weakness is that it is incorrect to divide the capital 
cost of backup generation by the hours of use each year, since generators last longer than a year. If 
anything, they should have divided the capital cost by the expected lifespan of the generator in terms 
of hours. The assumption that requires further examination is that firms with backup generators use 
backup generators 100% of the time and to capacity during power outages, an assumption shared by 
earlier literature such as that by Bental and Ravid (1982). The problem with this is that this may not 
even have been rational behaviour for the profit-maximising firm: the variable gross profit of 
production may have become negative with the use of backup generation. Firms may also have lacked 
the working capital necessary to run generators due to higher running costs, especially fuel costs. It 
Ƴŀȅ ŀƭǎƻ ƴƻǘ ƘŀǾŜ ōŜŜƴ ŀ ǇƻƭƛŎȅ ŦƻƭƭƻǿŜŘ ōŜŎŀǳǎŜ ǘƘŜ ŦƛǊƳǎΩ ƳŀƴŀƎŜƳŜƴǘ ǎǳŦŦŜǊŜŘ ŦǊƻƳ ƘŜǳǊƛǎǘƛŎ 
behavioural biases, miscalculated the costs involved or misjudged the length of anticipated outages 
ex ante. 
 
!ŎǊƻǎǎ !ŦǊƛŎŀΣ ǘƘŜ ²ƻǊŘ .ŀƴƪΩǎ ƭŀǘŜǎǘ ŜƴǘŜǊǇǊƛǎŜ ǎǳǊǾŜȅ Řŀǘŀ ǊŜǾŜŀƭǎ ǘƘŀǘ пм҈ ƻŦ ǎǳǊǾŜȅŜŘ {ǳō-Saharan 
!ŦǊƛŎŀƴ ŬǊƳǎ ƛŘŜƴǘƛŬŜŘ ŜƭŜŎǘǊƛŎƛǘȅ ŀǎ ǘƘŜ ƳŀƧƻǊ ŎƻƴǎǘǊŀƛƴǘ ǘƻ ǘƘŜƛǊ ōǳǎƛƴŜǎǎŜǎΣ ŎƻƳǇŀred with 26% 
identifying transportation as a major constraint. Seventy-fine percent of firms experienced electrical 
outages, which on average experienced 9 outages in a typical month, and each outage lasted on 
average 5.8 hours. Outages on average cost 8.5% of annual sales (a subjective estimate subject to loss 
aversion and protesting). Fifty-three percent of firms owned or shared generators. When generators 
were used, the average proportion of energy generated was 28% (World Bank, 2018a).  
 

The impact of power outages on large manufacturing firms 
 
The literature on the impact of power outages to the manufacturing sector in general is rich ς studies 
have been carried out since at least 1948, in Sweden (Bental and Ravid, 1982) ς  and there are a 
ƴǳƳōŜǊ ƻŦ ǎǘǳŘƛŜǎ ǘƘŀǘ ƘƻƴŜ ƛƴ ƻƴ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƻǳǘŀƎŜǎ ƻƴ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ƛƴ 
particular. None of these studies on Zamia, however, study the impact of the severe outages of 2015 
and 2016 on large manufacturing firms, including those published after 2015.  
 

Reduced productivity  
 
Using World Bank Enterprise Survey data collected from 2001-2005 for 1,000 firms in 10 sub-Saharan 
countries including Zambia, Arnold et al (2008) found that firms in regions with more frequent power 
outages are less productive than others. While the regression result which pitted days with power 
outages against total factor productivity that gave rise to this conclusion was only significant at the 
10% level using ordinary least squares, and the R-squared for the ordinary least squares model was 
only 30%, this result was significant at the 1% level using the semi-parametrically estimated firm 
productivities per Olley and Pakes (Olley and Pakes, 1996) with a 48% R-squared for the model. 
Moreover, the coefficient on the share of firms that own a generator to be significant and positive at 
the 5% level in both models. 
 
{ƛƳƛƭŀǊ ƛƴ ŀƛƳ ǘƻ !ǊƴƻƭŘ Ŝǘ ŀƭΩǎ ǎǘǳŘȅΣ 9ǎŎǊƛōŀƴƻ Ŝǘ ŀƭ (2010) used World Bank investment climate 
surveys of 26 African countries carried out 2002ς2006 to consider the impact of poor quality of power, 
as measured by number and average duration of power outages and the use of a generator on total 
factor productivity. They calculated the contribution of the average duration of power outages to 
average log total factor productivity as 9%, though the level of significance of this result was not shared 
(their publication was a World Bank working paper and not a peer-reviewed journal). 
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Pre 2015/16 ǇƻǿŜǊ ƻǳǘŀƎŜǎ ƛƴ ½ŀƳōƛŀ ŀŎŎƻǳƴǘŜŘ ŦƻǊ рΦр҈ ƻŦ ǎŀƭŜǎ ǾŀƭǳŜ ŦƻǊ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ǎǳǊǾŜȅŜŘ 
firms. The loss was felt mostly greatly by medium-sized firms employing 20-99 people, which lost 6.9% 
of value and felt least by large firms employing more than 100 people (accounting for only 4.7% of 
sales). This was the case even though they reportedly faced 8.7 power outages in a typical month, 
compared to the 5.4 outages per month by medium-sized businesses (World Bank and International 
Finance Corporation, 2014, p. 14). The reasons for this were not given.  
 
Also using World Bank data (enterprise survey data of 720 firms collected between 2012-2014) for 
Zambia, Sichone et al (2016) found that load shedding had a statistically significant (at the 5% level) 
and negative impact on manufacturing output in Lusaka. His model had an R-square of over 97%.   
 
Generally, the mechanism by which productivity reduces with power outages is that electronically 
operated capital ceases to be operational without power. Worker productivity falls. Outages result in 
restart costs, in lost output and sales for industries dependent on electricity, in damaged equipment, 
in destruction of raw materials, loss in quality of production, and in lost reputation ς particularly for 
export oriented firms, such ŀǎ ǊŜŘǳŎŜŘ ǊŀƴƪƛƴƎǎ ƻƴ ŜȄǇƻǊǘ ƳŀǊƪŜǘǎΩ ǊŜƭƛŀōƛƭƛǘȅ ŎǊƛǘŜǊƛŀ (Beenstock, 
Goldin and Haitovsky, 1997; Steinbuks and Foster, 2010). Even when making up for lost load, firms 
lose with higher wear and tear as they use their machinery more intensely and with higher staff costs 
associated with over-time shifts. There are thus welfare losses (Kessides, 1993) and economic growth 
dampens (Eberhard et al., 2008; IMF, 2008, chap. IV). However, Allcott et al (2015) noted that 
answering how electricity outages affect productivity in the manufacturing sector can be difficult to 
answer first of all because the quality of data collection in countries in which outages occur is not high, 
but also because of endogeneity: rapid economic growth itself may be causing loss in productivity 
because of the increase in electricity demand that leads to shortages, and poor institutions could lead 
to insufficient power supply and reduce productivity.   
 

Subsector impact and multiplier effects 
 
Pasha, Ghaus and Malik (1989) first considered the idea that the impact of power outages on an 
industry could have a downstream effect. Using values calculated by others (Naqvi and Ahmed, 1986) 

for the coefficients of variables in a truncated42 formula for aggregate demand, they calculated a static 
multiplier of 1.34 for all industries. This implied that industrial outage costs could increase as much as 
34% when one considered the downstream impact, regardless of manufacturing subsector. Given 
dƛŦŦŜǊŜƴǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎǳōǎŜŎǘƻǊǎΩ ŘƛŦŦŜǊŜƴǘ ƻǳǘǇǳǘǎΣ ŀ ǎǘŀǘƛŎ ƳǳƭǘƛǇƭƛŜǊ ǾŀƭǳŜ ƛǎ ǳƴƭƛƪŜƭȅ ǘƻ ōŜ ŀ ƎƻƻŘ 
measure for any given subsector. 
 
Chen and Vella (1994) went further by disaggregating multipliers by manufacturing subsectors, to 
assess the impact of power outages on a particular subsector on the rest of the economy (Chen and 
Vella, 1994) (see Table 6 below). Their research provided the calculations to be performed and stating 
that a FORTRAN programme was written for computing the input-output framework in its application 
for the Taiwanese economy. It was unclear how they ascertained the required data, how rich it was, 
and what problems they faced with it. The value of the analysis for informing policy is limited by the 
fact that it does not consider the volume of value-added by industries. It is useful to know that for 
every Taiwanese dollar the steel and iron industry supplied its products, downstream value-added was 
NT$0.917, but it would also have been good to know what total value the steel and iron industry added 
to the Taiwanese economy, not to mention the total employment it brought. At least Pasha et al 
considered the variation in outage cost per kilowatt hour by industry, and the knock-on effects for 
tŀƪƛǎǘŀƴΩǎ ŜȄǇƻǊǘǎΦ /ƻƴǘƛƴǳƻǳǎ-process industries and those more vulnerable to spoilage experience 

                                                 
42 Government expenditure and net exports were omitted  
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greater losses, they found. To minimise loss, therefore, power-feeders should prioritise these 
industries (Pasha, Ghaus and Malik, 1989). Chen and Vella, on the other hand, saw their methodology 
as a possibly useful one for figuring out the electricity customers to cut first (Chen and Vella, 1994, pp. 
1064ς1065), which, given its incompleteness, makes their suggestion a dangerous one.  
 
In China, Fisher-Vanden, Mansur, and Wang (2015) found that across all industries, material input 
expenditures increased by 13% in response to electricity shortages since 1999. They found the largest 
effects in the wood products, chemicals, food, metal, and textiles industries. However, this was offset 
by a 5% reduction in unit cost due to savings in other inputs and small total factor productivity 
improvements.  
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Table 6 /ƘŜƴ ŀƴŘ ±ŜƭƭŀΩǎ ǘŀōƭŜ (1994) ƻŦ ¢ŀƛǿŀƴŜǎŜ ƛƴŘǳǎǘǊƛŜǎΩ ƳǳƭǘƛǇƭƛŜǊ ŜŦŦŜŎǘǎ ƻƴ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ŜŎƻƴƻƳȅ ǳǎƛƴƎ ƛƴ-put-
output analysis 

 
 
For Zambia, using World Bank enterprise survey data with 720 observations, Sichone et al (2016) 
found that the impact of power outages was only significant and negative for food and metal 
fabrication, associated with a 1.9% and 1.4% reduction in sales respectively. The impact was not 
statistically significant for furniture and wood processing, garments and leather and non-metallic 
minerals. They posit that the insignificant impact of self-generation on wood processing, garments 

Chen & Vella's value multipliers of non-electrical sectors in Taiwan

#  Sector name Value multiplier

1 Other industrial chemicals 0.891

2 Steel and iron 0.917

3 Cotton, wool and fabrics 0.917

4 Artificial fabrics 0.918

5 Cement and cement products 0.921

6 Chemical fertilizer 0.921

7 Artificial fibres 0.926

8 Iron and steel products 0.939

9 Non-ironic metals and products 0.941

10 Paper, paper products, printing and publishing 0.942

11 Miscellaneous non-metallic mineral products 0.942

12 Garments, miscellaneous fabric products and dyeing 0.944

13 Rubber products 0.945

14 Coal and coal products 0.945

15 Plastics and plastic products 0.948

16 Electrical machinery and apparatus 0.949

17 Gas and city water 0.951

18 Petrochemical intermediate materials 0.951

19 Machinery 0.954

20 Miscellaneous manufactures 0.955

21 Miscellaneous chemical manufactures 0.956

22 Other minerals 0.957

23 Electronic products 0.957

24 Transport equipments 0.957

25 Household electrical appliance 0.959

26 Construction 0.963

27 Products of wood, bamboo and rattan 0.963

28 Lumber and plywood 0.963

29 Leather and leather products 0.965

30 Miscellaneous food products 0.966

31 Livestock 0.97

32 Canned foods 0.971

33 Slaughtering and by-products 0.971

34 Fisheries 0.976

35 Petroleum refining products 0.977

36 Beverages 0.98

37 Rice and grain milled products 0.983

38 Crude oil and natural gas 0.983

39 Transportation and warehousing 0.983

40 Commmunications 0.983

41 Miscellaneous services 0.984

42 Sugar 0.984

43 Sugarcane 0.985

44 Trade 0.986

45 Paddy rice 0.989

46 Other crops 0.99

47 Tobacco 0.992

48 Forestry 0.997
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and leather and non-metallic minerals subsectors is because they are less dependent on electricity for 
production (Sichone et al., 2016). 
 
For the food subsector and metal fabrication, when production starts, Sichone said (Sichone, personal 
communication, 26 May, 2018) that there are some processes that should not be interrupted. Because 
spoilage costs exceed the cost of running self-generation, to hedge against spoilage costs, firms in 
these sectors will run their generators even when the grid is providing power (Sichone, personal 
ŎƻƳƳǳƴƛŎŀǘƛƻƴΣ нс aŀȅΣ нлмуύΦ Lƴ ƻƴŜ ƛƴǎǘŀƴŎŜΣ ƘŜ ǎŀǿ ŀ Ǝƭŀǎǎ ŦŀŎǘƻǊȅΩǎ ŎƭƛƴƪŜǊ ǎƻƭƛŘƛŦȅ ƛƴ ǇƛǇŜǎΣ 
resulting in the need to replace pipes. He also told us that ZESCO would not always keep to its load-
shedding schedules. 
 
Running along the theme of discerning the impact of power outages on different customers, Allcott 
et al (2015) suggested that offering interruptible electricity contracts at a discount could substantially 
reduce the impact of shortages. This bottom-up approach, rather like the purchase of generators, 
would allow for customers to determine for themselves their value of reliable electricity. Unlike Chen 
ŀƴŘ ±ŜƭƭŀΩǎ ǎǳƎƎŜǎǘƛƻƴΣ which aspires for a central decision-making body to figure out how to maximise 
social economic benefit (Chen and Vella, 1994, p. 1067)Σ ƛǘ ǊŜƭƛŜǎ ƻƴ ǘƘŜ άƛƴǾƛǎƛōƭŜ ƘŀƴŘέ ǘƻ ŦƛƎǳǊŜ ƻǳǘ 
how to reduce the costs of shortages ς if not achieve the socially optimal result.  
 

Peak versus off-peak tariffs 
 
Pasha et al found that 28% of firms surveyed not operating 24 hours per day would be willing to shift 
their work timings if lower off-peak tariffs were offered, ranging from 11% in the metal industry to 
52% in the paper and wood industry (Pasha, Ghaus and Malik, 1989). Pasha et al also suggested 
seasonal variation in the level of tariffs generally, because hydropower dependent Pakistan in 1989, 
like Zambia today, saw a difference in the incidence of outages between winter and the early summer 
months (Pasha, Ghaus and Malik, 1989). 
 

Duration of outages  
 
Fewer long-duration interruptions are less damaging to industry than several interruptions of very 
short duration (Pasha, Ghaus and Malik, 1989; Diboma and Tamo Tatietse, 2013). This is because short 
outages are generally not anticipated and second, because the spoilage of inventory and machinery 
and restart-up costs are linked to frequency and not duration. Spoilage costs spread over a longer 
duration result in less spoilage per kilowatt hour lost. 
 
Willis and Garrod (1997) defined short interruptions as those in which the voltage falls below 0.1 
relative units for a period shorter than or equal to 1 minute. Long interruptions are those in which the 
voltage falls to zero for a period above a minute. Using collected survey data, Beenstock et al. (1997) 
found a U-shaped relationship between the loss per unsupplied unit of energy and the duration of the 
outage. Restart and equipment damage costs per kilowatt hour unsupplied vary inversely with 
duration, whereas output losses increase with duration. Their data suggests that the cost per kilowatt 
hour unsupplied reaches a minimum at 45 minutes for the firms that they surveyed in the mid-1990s 
in Israel. The U-shaped relationship between cost per unit of energy and duration perhaps explains 
5ƛōƻƳŀΩǎ ƻōǎŜǊǾŀǘƛƻƴ (2013) that businesses prefer longer, infrequent outages to shorter frequent 
outages. 
 
To be able to adjust to outages (in terms of shift timings and work days), Pasha, Ghaus and Malik 
(1989) found that surveyed firms in Pakistan said they needed 6-13 hours lead time between 
notification and outage. Surveyed firms in Cameroon, meanwhile, estimated that their costs could be 
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reduced by a fifth to a third if they were given reliable advance interruption notices (Diboma and Tamo 
Tatietse, 2013). 
 

Coping mechanisms used by manufacturing firms to mitigate against power outages 
 
The literature identifies myriad ways in which firms can respond to unreliable electric supply:  
 

1. Insuring against loss of power (or not, as is the case in 25 African countries including Zambia 
according to Steinbuks and Foster, 2010);  

2. Substituting away from electricity to other factors of production in the long-term (Solow, 
1956; Bental and Ravid, 1982; Baddeley, 2003);  

3. Negotiating flexible labour contracts to counteract reductions in labour productivity (as was 
the case in Pakistan: Pasha, Ghaus and Malik, 1989);  

4. Taking measures to reduce equipment damage, such as installing voltage regulators, 
protection switch gears, managing loads, conserving energy (Sanghvi, 1982);  

5. Carrying larger process inventories (Sanghvi, 1982); 
6. Substituting techniques (Samuelson, 1962; Baddeley, 2003); 
7. Changing business activity and allowing firms in other locations with more reliable power 

supply to take over the production activity, or alternatively changing location to an area of 
more reliable energy supply. Fisher-Vanden, Mansur, and Wang (2015) found that firms in 
/ƘƛƴŜǎŜ ǊŜƎƛƻƴǎ ǿƘŜǊŜ ŜƭŜŎǘǊƛŎ ǇƻǿŜǊ ōŜŎŀƳŜ ǎŎŀǊŎŜǊ ǎƘƛŦǘŜŘ ŦǊƻƳ άƳŀƪŜǊǎέ ǘƻ άōǳȅŜǊǎέ ƻŦ 
intermediate goods for production;  

8. Privately generating their own power. Studies show that firms that self-generate electricity 
suffer smaller outage losses (Arnold, Mattoo and Narciso, 2008; Steinbuks and Foster, 2010). 
Self-generation accounts for more than a fifth of generation capacity in some African countries  
(Foster and Steinbuks, 2009). However, while self-generation reduces outage losses, Oseni 
and Pollitt (2015) found that self-generation might not necessarily make a firm suffer smaller 
unmitigated outage losses. In calculating the unmitigated loss, Oseni and Pollitt calculated it 
as equal to the loss amount less the cost of self-generation. They should have also added to 
this the cost of self-generating energy above the cost of purchasing energy from the grid.  
Variables correlated with generator installation included size, number of days without power, 
whether they were foreign and whether they were export-facing, Reinikka and Svensson  
(2002) in Uganda. Similarly, using business survey data from 25 African countries, Steinbuks 
and Foster (2010) found that the size of a firm and whether it exports play more important 
roles than reliable supply of energy in the decision to invest in a back-up generator. Allcott et 
al (2015) explain the reason for size of firm being a correlate with owning a generator in terms 
of the rational firm: there are substantial economies of scale in generator costs.  
Because generators operate a small fraction of the time energy is used, they do not greatly 
affect the average cost to industry. Indivisibilities occur in back-up investment (Beenstock, 
Goldin and Haitovsky, 1997). Because of this, it may cost a firm the same to invest in back-up 
generation for 110% of its energy needs as it costs to back-up 97% of its generation needs, 
and so it may decide not to back-up against 100% of losses; 

9. Reducing output (Adenikinju, 2003); or 
10. Changing business and possibly industry. This would be difficult to observe, and we have not 

seen studies tackling this issue. We would need to take into account survival bias as we 
interviewed manufacturing firms in Zambia following the major outages of 2015 and 2016. 
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Use of backup generators to calculate observed floors for marginal costs of power outages 
 
To avoid the problem of subjectivity associated with micro studies discussed above, observations can 
be used to ascertain the marginal cost of power outages. 
 
Bental and Ravid (1982) and others subsequently, such as Adenikinju (2003) and Steinbuks and Foster 
(Steinbuks and Foster, 2010) argued that because acquiring backup generation is not costless 
(Adenikinju, 2003), the formulation of marginal cost of outages should include in addition to the 
variable cost the capital expenditure of purchasing a given capacity, divided by the hours of use in a 
year. This, it is submitted, is an incorrect formulation. Marginal cost is the cost of added by producing 
one additional unit of a product or service. The acquisition of backup generation is only relevant at 
the time of acquisition, and is thereafter a sunk cost. For this reason, the time of acquisition of 
generators would be interesting to know for Zambia, as it would inform when power outages were 
bad enough to justify the capital expense of a backup generator, an apparent gap in the literature. 
 
Farquharson et al (2018) took the correct approach to calculating the marginal cost of backup 
ƎŜƴŜǊŀǘƛƻƴΣ ŀƭǘƘƻǳƎƘ ǘƘŜȅ ŎŀƭƭŜŘ ƛǘ ΨǇǊŜƳƛǳƳ ŎƻǎǘΩΣ ŀƴŘ ǘƘŜȅ ƭƛƪŜƭȅ ŎŀƭŎǳƭŀǘŜŘ ǘƘŜ ǿǊƻƴƎ ǾŀƭǳŜ ŀǎ ŀ 
result of using the wrong input value. They calculated that consumers in Zambia pay a cost premium 
for backup generation of USD 0.53/kWh. They calculated this as the difference between diesel backup 
generation and the price of grid electricity. This is the correct formulation of marginal cost ς the 
additive cost, necessarily considering the cost of electricity that would have otherwise been paid. 
However, Farquharson et al base their calculation on a 2014 cost of USD 0.59/kWh for diesel 
generation exclusive of capital expenditure, operating and maintenance expenses, which is far higher 
than what would have been expected. Steinbuks and Foster found that the average variable cost of 
self-generated electricity in Zambia was USD 0.27/kWh in 2010 (Steinbuks and Foster, 2010), personal 
experience negotiating power purchase agreements in Rwanda suggested that the cost was circa USD 
0.29-0.34/kWh (personal experience in Rwanda, 2012-16).  
 

Predictors of possession of generators  
 
{ƛŎƘƻƴŜΩǎ ǊŜǎŜŀǊŎƘ όǊŜƳŀǊƪŜŘ ƻƴ ŀōƻǾŜύ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ŎŜǊǘŀƛƴ ǎǳōǎŜŎǘƻǊǎ ŀǊŜ ƳƻǊŜ ƛƳǇŀŎǘŜŘ ǘƘŀƴ 
others because of their greater dependence on energy and vulnerability to power outages. Based on 
this, the subsector of manufacturing that a firm falls into could be a predictor of whether it owns a 
generator.  
 
Steinbuks and Foster (2010) investigated what drives firms to generate their own power using data 
from the World .ŀƴƪΩǎ 9ƴǘŜǊǇǊƛǎŜ {ǳǊǾŜȅ 5ŀǘŀōŀǎŜ ŎƻƳǇǊƛǎƛƴƎ уΣпуо ƻǇŜǊŀǘƛƴƎ ŦƛǊƳǎ ǎŀƳǇƭŜŘ 
between 2002-2006 across 25 African countries, including Zambia. Using the binary choice model of 
Reinikka and Svensson (2002), they looked at the probability that firms invested in generators by firm 
characteristics, using the probit method. They found that the probability of finding a generator on the 
premises increases by nearly 50% as one moves from firms employing less than 10 employees to firms 
employing over 500 employees; and that the probability of having a generator remains high even 
where power supply is reliable. They found statistically significant relationships for several firm 
characteristics: days of power outages, size in terms of employees, age, export orientation and sector. 
The following is a rank of magnitude of coefficient for statistically significant sector variables for most 
likely to own a generator: hotels and restaurants, food and beverages, chemicals and pharmaceutics, 
non-metallic and plastic materials, metals and machinery, wood and furniture ς mining did not have 
a statistically significant coefficient. For all the 8,483 observations that Steinbuks and Foster had to 
ŘǊŀǿ ōǊƻŀŘ ǘǊŜƴŘǎ ŦƻǊ Ψ!ŦǊƛŎŀΩ ŦǊƻƳ ŘƛǎǇŀǊŀǘŜ ŎƻǳƴǘǊƛŜǎ ǊŀƴƎƛƴƎ ŦǊƻƳ ƳƛŘŘƭŜ ƛƴŎƻƳŜ ŎƻǳƴǘǊƛŜǎ ǎǳŎƘ ŀǎ 
Egypt, Algeria and Mauritius to lower middle income countries such as Zambia to least developing 
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countries such as Burundi and Mauritania, the pseudo R-squared of their regression model was only 
26%.  
 
Oseni and Pollitt (2015) ŀƭǎƻ ŀǘǘŜƳǇǘŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ǇǊŜŘƛŎǘƻǊǎ ƻŦ ŦƛǊƳǎΩ ŘŜŎƛǎƛƻƴ ǘƻ ƛƴǾŜǎǘ ƛƴ ǎŜƭŦ-
generation. Their pseudo-R-squared was only slightly higher, at 34%, using 2,665 observations from 
2012 World Bank Enterprise Survey data. Unlike Steinbuks and Foster, they did not find either days of 
power outages or age to be statistically significant predictors even at the 10% level. They did find size 
in terms of employment and various sectors to be statistically significant. In terms of statistically 
significant sectors, they ranked as follows in terms of magnitude of coefficient: other services, food 
and beverages, electronics, chemical and pharmaceuticals, non-metals, retail, garment and textiles. 
Besides adding electricity consumption to their model that Steinbuks and Fuchs did not (and hence 
had a lower R-squared), they also added countries, further contributing to their R-squared. With their 
data coming from a dataset that was published in 2012, they found that Zambia had a statistically 
significant result at the 5% level, but with a negative coefficient, meaning that as of 2012, one would 
predict that Zambian firms were generally not equipped with generators.  
 

Extent of use of backup generation 
 
Two relationships that Bental and Ravid (1982) surmised were that:  

i. as generators become more expensive, firms will purchase less back-up power; and the 
damage of outages will increase; and  

ii. the more reliable the supply of on-grid electricity, the higher the cost of outages, as a 
result of decreased backup facilities purchased by the firm. Steinbuks and Foster (2010) 
also casually observed that the capital cost of generators tends to be higher in countries 
with more reliable energy.   

 
Even with self-generated energy, Sichone et al found that a percentage increase in use of self-
generated electricity was associated with a 0.19% decrease in annual sales (Sichone et al., 2016). This 
implies that self-generation does not fully cover loss in energy.  

 
Oseni and Pollitt posited and then showed that a firm that has invested in backup generation may still 
suffer a higher unmitigated outage loss relative to a non-backup firm if its operations are more 
vulnerable to power outages and its investment in self-generation capacity is not large enough to 
significantly reduce the potential outage loss (Oseni and Pollitt, 2015).  
 
To test this theory on 2012 data collected by the World Bank with outage losses as the dependent 
variable, rather than using a pooled regression for firms that had generators and those that did not, 
Oseni and Pollitt ran separate regressions to account for the possibility that the generator variable 
may interact with other explanatory variables.  The adjusted R-squares using this approach for the 
outage loss given backup generation or given no backup generation was 42% and 52% respectively for 
1,648 and 1,017 observations across Africa.  
 
A remarkable result that comes out of their regressions is that firms with backup generation were 
slightly more (4% more) vulnerable to outage losses than firms without backup generation capacity 

when the electricity consumption of the firm is greater.43 This could possibly mean that there are two 
types of large consumers of energy: those that need to mitigate the losses with backup generation but 

                                                 
43

 For the other non-country statistically significant variables for both firms that had generators and firms that did not have 

generators ς days of power outages, employment, the chemical and pharmaceuticals subsector at the 10% level of 
significance ς the outage losses were smaller for firms with generators than those without.  
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cannot afford to mitigate the loss entirely, and there are those for which the costs of backup 
generation do not equal the marginal benefit of self-generation. This may reflect the differences in 
the energy inteƴǎƛǘȅ ƻŦ ǘƘŜ ǘǿƻ ǘȅǇŜǎ ƻŦ ŦƛǊƳǎΩ ƻǇŜǊŀǘƛƻƴǎΣ ŀǎ hǎŜƴƛ ŀƴŘ tƻƭƭƛǘǘ ƴƻǘŜ (2015).  
 
An alternative explanation for this result could be that the underlying data is unsafe: it comes from 
questions asking the value and percentage of losses due to power outages. Responses could have 
been affected by the biases discussed above such as protests or loss aversion. The implication would 
be that respondents at firms with generators would protest more about their losses or feel their 
unmitigated losses even more than respondents at firms without generators. However, given that for 
the other non-country statistically significant variables the costs of outages were smaller for firms with 
generators than those without, this is unlikely to be the case. This was the expected result, and Oseni 
and Pollitt found that despite the substantial amounts of unmitigated outage losses suffered by firms 
with generators, their counterfactual estimates showed that firms engaging in self-generation were 

better off than if they did not invest in self-generation (Oseni and Pollitt, 2015).44 In fact, their results 
showed that the actual unmitigated outage loss per kWh was considerably higher for backup firms 
than for non-backup firms in countries with frequent power outages. 
 
In spite of the existing commentary on backup generation failing to fully make up for lost energy, 
research published as recently as 2018 in a Nature publication used the assumption that firms with 
generators used them to mitigate all outage losses (Farquharson, Jaramillo and Samaras, 2018).  

 

The impact of power outages in Zambia prior to 2015 

 
Before нлмрΣ ½ŀƳōƛŀΩǎ ǇƻǿŜǊ ŎŀǇŀŎƛǘȅ ǘƘŜƻǊŜǘƛŎŀƭƭȅ ǎƘƻǳƭŘ ƘŀǾŜ ŀƭƭƻǿŜŘ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ ǘƻ ŜȄŎŜŜŘ 
industrial and mining demand, but news reports and multilateral surveys suggest that poor 
maintenance and corruption were responsible for power outages nonetheless.  
 
WƘƛƭŜ ½ŀƳōƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǿŀǎ ŀƳƻƴƎǎǘ ǘƘŜ ŎƘŜŀǇŜǎǘ ƛƴ ǘƘŜ ǿƻǊƭŘ (Jourdan, 1990, p. 182), an 
accountant assigned to a consulting project in Zambia 1992 and 1993 recalls (email from Michael 
Mainelli dated 17 February 2019 see annex 3.6.4) that power quality was an issue in Zambia for private 
investors even then. ΨhƴŜ ƻŦ ǘƘŜ Ǉƻƛƴǘǎ ǿŜ ŦŀƛƭŜŘ ǘƻ ƎŜǘ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ǘƻ ǘŀƪŜ ǎŜǊƛƻǳǎƭȅ ŜƴƻǳƎƘΣΩ ƘŜ 
writes,  
 

was that variability in the electricity supply was leading to production problems and thus 
variability in the output.  In turn, these production problems were impeding the sales 
potential for Zambian copper as buyers were concerned about irregularity of supply. Clearly 
Zambia had significant hydropower production potential, but it was often out of action, or 
ŘƛǾŜǊǘŜŘ ŜƭǎŜǿƘŜǊŜ ŦƻǊ ǇƻƭƛǘƛŎŀƭ ǇǳǊǇƻǎŜǎ  ώΧϐ ! ǎmall feedback problem related to this was 
ǘƘŀǘ ōŜŎŀǳǎŜ ½ŀƳōƛŀΩǎ ƛƴǘŜǊƳƛǘǘŜƴǘ ǎǳǇǇƭȅ ŎŀǳǎŜŘ ǎǳō-optimal contracts, it in turn caused 
significant [foreign exchange] problems in turn, a second-order effect.  
 

An example of a reason for the power stations being out of action was in 1989 when there was a fire 
at the Kafue station (Jourdan, 1990, p. 182). Power outages continued to be reported in the 2000s and 
mining companies (both open pit and underground mines) responded by installing diesel generators 
to make up for the shortfall of delivered grid electricity to prevent ZESCO power outages from resulting 
in loss of production (Mfula, 2010b, 2010a; Steel News, 2011; Syndigate, 2011), although underground 
mines are more electricity intense (Tembo, 2018, p. 41). 

                                                 
44 They calculated the outage loss per kWh unsupplied assuming that a firm would have consumed the same amount of 
electricity per hour during outages as they did during uninterrupted hours, and assumed firms operated 12 hours per day.  
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!ƭǘƘƻǳƎƘ ƳƛƴƛƴƎ ƛǎ ōȅ ŦŀǊ ǘƘŜ ƭŀǊƎŜǎǘ ƻŦ ½ŀƳōƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǳǎŜǊǎΣ ƛǘǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ǇŀǘǘŜǊƴǎ Řƻ 
not appear to be ŘƛǾŜǊǎŜΦ aƻǎǘ ƻŦ ½ŀƳōƛŀΩǎ ƳƛƴƛƴƎ ƛǎ ŦƻǊ ŎƻǇǇŜǊΣ ŀƴŘ ул҈ ƻŦ ½ŀƳōƛŀΩǎ ŎƻǇǇŜǊ ŎƻƳŜǎ 

from just four mines (Zambia Chamber of Mines, 2016). 45 Line 3 of Table 7 shows that for each of 
2013, 2016, 2017 and 2018, the mining grid electricity consumption in gigawatt hours per copper 
production in thousands of tonnes ratio was the same to two significant figures, 7.8.  
 

Table 7 Zambian copper mining production 2013-2018e 

Sources: Energy Regulation Board of Zambia, 2015, p. 8, 2016, p. 0, 2017, p. 9, 2018, p. 36, 2019, p. 39 and U.S. Geological 
Survey, 2015, 2016, 2017, 2018, 2019, 2020 and own computations 
 
Using this ratio, we can calculate how much grid electricity consumption mining would have required 
where we have the copper output figures in Line 5 of Table 7. Where this calculated figure exceeds 
ǘƘŜ 9ƴŜǊƎȅ wŜƎǳƭŀǘƛƻƴ .ƻŀǊŘΩǎ ǊŜǇƻǊǘŜŘ ŦƛƎǳǊŜ ƻŦ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ōȅ ǘƘŜ ƳƛƴƛƴƎ ǎŜŎǘƻǊΣ ǘƘŜ 
difference is what we can estimate as the amount of energy mining companies self-generated, so 12 
GWh in 2013, 47 GWh in 2016 and 5 GWh in 2017. Note that the prediction shows that in 2015, they 
did not have to self-generate. The mining sector was somewhat more insulated in the beginning 
(ZESCO Ltd, 2017a)Φ LƴŘŜŜŘΣ ƛƴ нлмрΣ ƳƛƴƛƴƎΩǎ ǎƘŀǊŜ ƻŦ ½9{/h ŜƴŜǊƎȅ ƎǊŜǿ ŦǊƻƳ 47% in 2014 to 55%. 
But then ZESCO requested the mining sector to reduce its load by 30%  (Energy Regulation Board of 
Zambia, 2016, p. 1), and mining consumption data of ZESCO energy indicate that the period of worst 
load shedding for the mining sector was from December 2015 to November 2016.  
 
In spite of that, ½ŀƳōƛŀΩǎ ŎƻǇǇŜǊ ƳƛƴƛƴƎ ǇǊƻŘǳŎǘƛƻƴ ŘƛŘ ƴƻǘ Ŧŀƭƭ ŜƛǘƘŜǊ ŦǊƻƳ нлмп ǘƻ нлмр ƴƻǊ ŦǊƻƳ 
2015 to 2016 (U.S. Geological Survey, 2015, 2016, 2017, 2018, 2019), but instead grew in 2016 to its 
4 year peak (see Table 7 above). That copper production grew in spite of heavy power outages of 
December 2015 to November 2016 implies that it was still economic to extract copper and supports 
¢ŜƳōƻΩǎ ŦƛƴŘƛƴƎǎ ǘƘŀǘ ǘƘŜ ƪŜȅ ŘŜŎƛǎƛƻƴ ǾŀǊƛŀōƭŜǎ ŦƻǊ ½ŀƳōƛŀΩǎ ƳƛƴƛƴƎ ǎŜŎǘƻǊ ŀǊŜ ŎƻǇǇŜǊ ǇǊƛŎŜΣ ƎǊŀŘŜ 
and type of ore, and not energy price (Tembo, 2018)Φ DƛǾŜƴ ǘƘŀǘ сл҈ ƻŦ ½ŀƳōƛŀΩǎ ƳƛƴŜǎ ŀǊŜ ƻǇŜƴ Ǉƛǘ 
(Tembo, 2018, p. 50) and less electricity intense, it is probable that the proportion of production from 
less electricity-intense open pit mines increased. 
 
Moving on to manufacturing, Steinbuks and Foster (2010) provide one of the earlier studies on the 
ƛƳǇŀŎǘ ƻŦ ǇƻǿŜǊ ƻǳǘŀƎŜǎ ƻƴ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ǳǎƛƴƎ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ 9ƴǘŜǊǇǊƛǎŜ {ǳǊǾŜȅ 
data collected from 2002 to 2006. Providing their assumed cost of self-generating electricity (variable 
and capital charge for generators) and the grid-cost of electricity, they provided their output average 
cost of energy. Working their calculation backwards (Steinbuks and Foster, 2010, table 2),46 we find 
that Zambian manufacturing firms experienced 5% of their operating hours.  

                                                 
45 Copper and copper prƻŘǳŎǘǎ ŀŎŎƻǳƴǘŜŘ ŦƻǊ фн҈ ƻŦ ½ŀƳōƛŀΩǎ ŜȄǇƻǊǘŜŘ ƳŜǘŀƭǎ ōȅ ǾŀƭǳŜ ƛƴ нлму ŀƴŘ тн҈ ƻŦ ŀƭƭ ŜȄǇƻǊǘǎ 
(World Bank, 2020t). The Lumwana and Kansanshi mines are open pit (Barrick Gold Corporation, 2019; First Quantum 
Minerals Ltd, 2019), whereas Mopani and Konkola Copper are a mix of underground and open pit mines (Konkola Copper 
Mines Plc, 2019; ZCCM Investment Holdings Plc, 2019). 
46 Using the Goal Seek function in MS Excel for USD 0.45/kWh * x% of the time + USD 0.04/kWh * (1-x%) of the time = USD 
0.06/kWh 

Imputing diesel-generated electricity by the mining sector

Line Year 2013 2014 2015 2016 2017 2018

1 Mining grid electrcity consumption, GWh 5,929       5,871       6,246       5,918      6,202      6,682      

2 Copper (Cu) production, '000s tonnes 760          708          712          763         794         854         

3 Grid electricity/Cu produced, GWh/'000 tonnes 7.8 8.3 8.8 7.8 7.8 7.8

4 Median average electricity/Cu producted, GWh/'000 tonnes 7.8

5 Predicted grid electricity consumption given Cu produced, GWh 5,941       5,535       5,566       5,965      6,207      6,676      

6 Variance where predicted grid electricity consumption > actual grid electricity consumed, GWh 12 47 5
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They also found that firms experienced a 7.3x difference in losses between having a generator and not 
having a generator (Steinbuks and Foster, 2010, table 3). The value they used to ascribed to having a 
generator was the capital and variable cost of a generator. The weakness associated with how they 
calculated the capital cost has been discussed above. The value they ascribed to not having a 
generator was the average loss of sales over the course of an hour. The weaknesses with this are that 
manufacturing is a heterogeneous sector, with diverse subsectors, and that firms tend to overstate 
their losses, as noted above. Nonetheless, because power outages occurred with such infrequency, 
they found that the costs of having a generator exceeded the benefits (Steinbuks and Foster, 2010, 
table 5a), and that only 38% of firms owned generators (Steinbuks and Foster, 2010, table 1).  
 
Further research by Sichone et al, discussed above, used the WƻǊƭŘ .ŀƴƪΩǎ 9ƴǘŜǊǇǊƛǎŜ {ǳǊǾŜȅǎ ƻŦ нлмо.   
The critical juncture came in 2015, however, as Figure 1 illustrates, when power outages resulted 
systematically and frequently from severe droughts, causing growth of manufacturing to decline The 
drop in growth of the manufacturing was followed by a steep decline in net inflows of foreign direct 
investment in 2016, as illustrated in 
Figure 8 above. 
 

The impact of the 2015 and 2016 power outages in Zambia 
 
Headline statistics suggest that the power outages of 2015 and 2016 adversely affected manufacturing 
firms, and annual reports from listed companies confirm this impression. Between the power outages 
ƻŦ нлмр ŀƴŘ нлмсΣ ½ŀƳōƛŀƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ǎƘŀǊŜ of electricity consumption fell from third biggest 
sectoral consumer to fourth biggest sectoral consumer behind finance and property (see Table 1), and 
manufacturing value-added growth fell (Figure 1). Table 8 below shows how the annual reports of 
eight listed Zambian manufacturing firms reported the impact of power outages on their operations. 
Six out of seven firms whose annual reports for 2016 were obtained mentioned the power outages, 
and of them, four mentioned them in the context of adversely affecting firm performance or 
production processes.  
 
The power outages seem to have affected firms differently depending on their subsector. Cement 
manufacturer LaFarge experienced reduced revenues and profits year on year from 2014 to 2016, 
attributing the decline in performance to power shortages which adversely impacted production. In 
contrast, Zambia Sugar Plc saw increased revenues year on year from 2014 to 2016. Because Zambia 
Sugar Plc was sourcing energy from the fibrous residue remaining after the extraction of sucrose from 
sugar cane, it was not heavily dependent on ZESCO for energy: ZESCO energy was a supplementary 
source during the factory off-crop maintenance period when the factory was not operational (Zambia 
Sugar, 2017, p. 15). The impact of power outages for this agricultural firm, therefore, were negative 
primarily through the lack of irrigation, rather than through ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŦƛǊƳΩǎ ƻǇŜǊŀǘƛƴƎ ŦŀŎǘƻǊȅΦ  
 

Table 8 Annual reports of listed Zambian manufacturers mentioning the power outages 

Key: 
Reduced revenues and profits from previous year 
Increased revenues but reduced profits from previous year 
Reduced revenues but increased profits from previous year 
Increased revenues and increased profits from previous year 
 
PF ς Power shortages mentioned as a cause of decline of firm performance 
PP ς Power shortages mentioned as adversely impacting production  
PE ς Power shortages mentioned as a cause of slow-down of economic growth 
T ς Mention electricity tariff increase as adversely affecting the company 
IF ς Improved performance of firm from better power delivery 
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IP ς Improved processes as a result of better power delivery  
IE ς Improved economic performance from previous year from better power delivery 
 

Firm & annual reports 
referenced  

2015 2016 2017 

LaFarge (2016, pp. 11ς12, 
17, 2017, pp. 3ς4, 36, 43, 
2018, pp. 4ς5, 50, 60) 

PF 
PE 

PF 
PE 
 

T 
 

British American Tobacco 
(2016, pp. 3ς4, 6, 2017, pp. 
9, 14, 2018, pp. 8, 23) 

PE 
 

 IE 

National Breweries (2016, 
pp. 18, 24, 2018, pp. 4, 27) 

PE 
 

PE IP 

Zambia Bata Shoe Co (2016, 
p. 10, 2017, pp. 4, 14, 2018) 

 PP, PF  

Zambeef (2016, pp. 3, 10, 
18, 45, 2017, pp. 23, 45, 
2018, pp. 2, 10ς11, 14ς15, 
17ς18, 53) 

PP 
PE 
 

PP T 
IP 
 

Metal Fabricators of Zambia 
(ZAMEFA, 2016b, p. 5, 
2016a, pp. 1, 4, 10, 2018, p. 
7) 

T 
 

PE  

Zambia Sugar (2016, pp. 1, 
11ς12, 20, 2017, pp. 24, 41, 
2018, pp. 8, 31) 
 
 

PP 
 

Reduces demand for on-
grid electricity by 
generating power for its 
factory using its waste 
biomass. 

PP 
 

Ability to produce own 
electricity has minimised 
the impact of load shedding 
on our operations. 

IP 

Zambia Breweries (National 
Breweries, 2018) 

  IP 
IE 

Analysis 
Power outages mentioned  
 
Power outages mentioned 
as adversely affecting firm 
performance or production 
processes (PF, PP) 
 
Improvement in on-grid 
power mentioned 

 
5/7 

 
3/7 

 
6/7 

 
4/7 

 
 
 
 
 
 
 
 

5/7 
 

 
ΨtCΩ ƛƴ ǘƘŜ ǘŀōƭŜ ŀōƻǾŜ ƛƴŘƛŎŀǘŜǎ ŀ  

- direct attribution of decline in company performance from the previous year due to power outages, 
o CƻǊ ŜȄŀƳǇƭŜΣ [ŀCŀǊƎŜ ½ŀƳōƛŀ ǊŜǇƻǊǘŜŘ ƛƴ ƛǘǎ нлмр ŀƴƴǳŀƭ ǊŜǇƻǊǘ ΨǇǊƻŦƛǘ ōŜŦƻǊŜ ǘŀȄ ǿŀǎ нр҈ Řƻǿƴ ŦǊƻƳ 

2014 due to faǎǘ ǊƛǎƛƴƎ ŎƻǎǘǎΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǇƻǿŜǊ ŀƴŘ ƳŀƧƻǊ ƛƴǇǳǘ ŎƻǎǘǎΩ (Lafarge Zambia, 2016).  
- decline in performance in terms of where the company would otherwise have been,  

o For example, Zambia Bata Shoe Company reported lower revenues but higher profits in 2016 from 2015, 
ŀƴŘ ŀǘǘǊƛōǳǘŜŘ ǘƘŜ ƭƻǿŜǊ ǎŀƭŜǎ ǘƻ ǘƘŜ ƘƛƎƘŜǊ Ŏƻǎǘǎ ƻŦ ǇǊƻŘǳŎǘƛƻƴ ŘǳŜ ǘƻ ǇƻǿŜǊ ƻǳǘŀƎŜǎΥ Ψ²Ŝ ƘŀŘ ŀƭǎƻ ǘƘŜ 
load shedding due to lack of water in our major dams and rivers for generation of power. Our 
manufacturing had to run on generators and this increased our input costs reducing our margins as we 
could not afford to increase our products since most of our customers could not afford such price 
ƛƴŎǊŜŀǎŜǎΩ (Zambia Bata, 2017).  

 
While power shortages were one key feature of 2015 and 2016 that adversely affected their 
operations, the annual reports for the food processing companies also mentioned the drought (which 
also caused the power shortages), increases in fuel costs (which would have been caused by higher 
demand for diesel fuel for self-generation), inflation (which would have been caused by increased fuel 
costs),  depreciation of the local currency (which would have been caused by inflation), high interest 
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rates (which would have been imposed to control inflation), and low copper prices (likely determined 
by exogenous market forces). There were other factors besides power outages that were contributing 
to the fall of manufacturing value-added. 
 
For a further idea of how the power outages impacted businesses in Zambia in 2015 and 2016, we 
need to broaden our review of the literature to research carried out by Mwila et al (2017) who 
surveyed the impact of power outages on micro, small and medium sized businesses, which focused 
mainly on services since the percentage of the MSME population engaged in manufacturing was only 
9.3% (Mwila et al., 2017, fig. 21).47 Similarly, 93% of Batidzirai et al (2018)Ωǎ ǎŀƳǇƭŜ ǿŀǎ ƳƛŎǊƻ ŀƴŘ 
small enterprises. The one finding they found germane to large-scale manufacturing was that a 
manufacturing firm with 400 employees was willing to pay ZMK 0.32 more for reliable electricity, 
although whether this was per kWh is not clear (Batidzirai, Moyo and Kapembwa, 2018, p. 18). They 
also found that overall manufacturing firms were more willing to pay for reliable electricity services 
than other sectors, followed by financial services. 
 
Small businesses were less resilient than larger firms because of limited resources to invest in 
alternative energy sources and most lacked insurance (Mwila et al., 2017, p. v). 
 
Drawing a sample of 696 small enterprises that they interviewed in 2015 from an estimated population 
of 15,415, Mwila et al found the following:  

¶ Electricity featured as the most popularly reported operational constraint to firms, being 
voted as the top constraint by 36% of respondents. Access to finance ranked second with 28% 
ƻŦ ǾƻǘŜǎ ŀƴŘ ŎƻƳǇŜǘƛǘƛƻƴ ǊŀƴƪŜŘ ǘƘƛǊŘ ǿƛǘƘ нл҈ ƻŦ ǾƻǘŜǎΦ ¢ƘŜǎŜ ǿŜǊŜ ŦƻƭƭƻǿŜŘ ōȅ ΨƻǘƘŜǊΩΣ 
labour, security and fuel (2017, p. 20).  

o It should be noted that electricity supply moved up from third most popularly voted 
operational constraint after access to finance and the informal sector in the World 
.ŀƴƪΩǎ 9ƴǘŜǊǇǊƛǎŜ {ǳǊǾŜȅ (2014, p. 4) conducted before the outages. The enterprise 
surveys excluded companies engaged in copper mining. 51% of surveyed firms were 
in manufacturing.  

o By contrast, however, electricity supply deficit was ranked third most popular 
constraint in the Bank of Zambia, Central Statistical Office and Zambia Development 
!ƎŜƴŎȅΩǎ нлмс ǎǳǊǾŜȅ (2017, p. x) of 266 firms across sectors, after exchange rate 
instability and the high cost of borrowing. The difference could have been that Mwila 
et al focused on small businesses whereas the latter also included the mining sector. 
It seems that the ranking of the importance of electricity outages in the three sets of 
surveys was dependent on the time of survey, the sample of respondents, and the 
options respondeƴǘǎ ǿŜǊŜ ƎƛǾŜƴΦ DƛǾŜƴ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ .ŀƴƪ ƻŦ ½ŀƳōƛŀΩǎ 

                                                 
47 According to the MSME policy of the Ministry of Commerce, Trade and Industry (Zambia Development Agency, 2019), 
micro, small and medium enterprises are those registered with the Patents and Companies Registration Agency (PACRA) 
with the following characteristics (Kwacha converted to USD at a rate of 13 per USD as of 27 September, 2019):  
 

Category Micro enterprise Small enterprise Medium enterprise 

Investment in equipment, $ 77-6,153 6,154-15,384 15,385-38,461 

Annual sales, $ 77-11,538 11,539-23,076 23,077-61,538 

Workers Җ мл  11-50 51-100 

 
Mwila et al estimated that small enterprises across sectors accounted for over 170,000 jobs, although the methodology used 
to estimate this number was not revealed. Half of small businesses were involved in trade (2017, p. vi). Of MSMEs falling 
ǿƛǘƘƛƴ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊΣ ǘƘŜȅ ƻƴƭȅ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ мΦр҈ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ D5t (Ministry of 
Commerce Trade and Industry, 2014, p. x), even though small and medium businesses accounted for 56% of the 
manufacturing sector population in 2011-12 (Ministry of Commerce Trade and Industry, 2014, p. x). 
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survey conducted at the time of the worst power outages, it is difficult to conclude 
that power outages were the biggest challenge to firms, but we can conclude that 
they were an important challenge. 

¶ In terms of average load-shedding hours per day, Lusaka was hit the worst (2017, p. 24), but 
in terms of the cost per kilowatt hour cost, Kitwe was had the highest loss (2017, p. viii); 

¶ While only 17% of SMEs reported not having received notificaǘƛƻƴǎ ƻŦ ½9{/hΩǎ ƭƻŀŘ ǎƘŜŘŘƛƴƎ 
schedule through any media or members of the public (2017, p. 25), 51% of enterprises 
reported that ZESCO did not follow its own load shedding schedules (2017, p. vii); 

¶ 30% of businesses reported damaged equipment due to load shedding. Only 12% of 
businesses reported their equipment as insured. Firms also suffered from restarting 
operations costs  (2017, p. vii, 30);  

¶ Load shedding resulted in idle labour and overtime labour costs  (p. 28). 8% of firms reported 
reducing on labour hours  (p. 36);  

¶ Load shedding resulted in purchases and hiring costs for alternative energy sources (p. 31). 
Among the surviving firms that were interviewed, 42% reported to have used generators in 
2015 (p. 33), whereas just 2% reported having used a UPS (p. 34) and just 2% reported having 
used surge protectors  (p. 34);  

¶ Only 0.2% of businesses reported moving (p. 32). However, the total number that did was 21 
businesses, all in Lusaka (p. 37).  

¶ 7% of businesses reported switching working hours (p. 38). The report also says that no 
businesses reported shutting down their operations (p. 37), but this result would be heavily 
affected by survival bias;  

¶ 7% of small and medium sized businesses reported backing up data systems (p. 34); 

¶ 7% of sampled firms used enhanced security (p. 35), while 21% of firms reported facing theft 
during load shedding (p. 39). 

 
Batidzirai et al (2018) surveyed 224 mostly micro and small enterprises (this constituted 93% of their 
sample, pp. 8, 14) on their willingness to pay a higher electricity tariff for reliable service. They 
concluded that an upward revision of electricity tariffs would facilitate investment in the energy 
sector, and that most businesses would be willing to pay for improved electricity supplies. Indeed, 
½ŀƳōƛŀΩǎ ŀǾŜǊŀƎŜ ŜƭŜŎǘǊƛŎƛǘȅ ǘŀǊƛŦŦ ǿŀǎ ŀǎ ƻŦ WǳƴŜ нлмс ǘƘƛǊŘ ƭƻǿŜǎǘ ƻǳǘ ƻŦ ǘŜƴ ƛƴ ǘƘŜ {ƻǳǘƘŜrn African 
5ŜǾŜƭƻǇƳŜƴǘ /ƻƳƳǳƴƛǘȅΣ ŀƴŘ ƭŜǎǎ ǘƘŀƴ ƘŀƭŦ ƻŦ bŀƳƛōƛŀΩǎ (Energy Regulation Board of Zambia, 2017a, 
p. 61).  
 
They found that hotels, restaurants and businesses paying a commercial tariff (i.e. other service-sector 
companies) as well as operating hours per day were statistically significant independent variables in a 
regression where willingness to pay more was the dependent variable (Batidzirai, Moyo and 
Kapembwa, 2018, p. 23). Variables that did not seem to have an impact were the number of years a 
firm had been in business, whether it was profitable and whether a business was a service sector 
business that was not hospitality (they looked at the financial and wholesale and retail subsectors).  
 
However, it is unclear when their 224 surveys were conducted. They cite electricity tariffs approved 
by the Energy Regulation Board in March 2017. Because ZESCO made tariff revisions in May 2017 and 
then again in September 2017, it is unclear whether BatidȊƛǊŀƛ Ŝǘ ŀƭΩǎ ŦƛƴŘƛƴƎǎ ǿŜǊŜ ǊŜƭŜǾŀƴǘ ŜǾŜƴ ŀǘ 
the time of publication.  
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Table 9 ZESCO revised its tariffs twice upwards in 2017 

 
Source: ZESCO.co.zm (ZESCO Ltd, 2017a) accessed as of 29 October, 2018. It appears that 'current' was the tariff prior to 15 
May, 2017 

While finance and property seem to have fared better through the power outages of 2015 and 2016 
than manufacturing firms as suggested by their increase in share of energy consumption, the services 
sector in general and SMEs did rank power outages as the most popular constraint to their operations. 
 

The impact of power outages on the climate  
 
Beyond looking at the impact of power outages on ZESCOΩǎ ƭŀǊƎŜǎǘ ŎǳǎǘƻƳŜrs, it is relevant to consider 
their climate impact, since global warming is what caused the power outages in the first place. 
Farquharson et al (Farquharson, Jaramillo and Samaras, 2018) based their top-down analysis of 
generator emissions for Zambia, at least, using out of date because that was collected by the World 
Bank from December 2012-February 2014 (World Bank and International Finance Corporation, 2014), 
i.e. before the power outages of 2015 and 2016 and before, as the next chapter shows, most 
manufacturing firms purchased their first diesel generators. 
 
For Zambia, they estimated that a typical month saw 5.2 outages for an average of 2.8 months; that 
the installed grid capacity was 2.3 GW and that generator availability was 3% of the grid. This would 
imply that they estimated that generators on average produced 1 GWh of energy in a month, the 
equivalent of 3.6TJ, resulting in just 74 tonnes of #/ in a month. 
 
Their analysis also ignored the possibility that backup generation capacity may not be used at all times 
of power outages.  
 
In the absence of data for load lost and replaced by backup generation (even proportion of generator 
ownership), Farquharson et al used Monte Carlo Analysis in which the load replaced during outages 
was bounded by a distribution of backup capacity available. This was judged as 1-25% in the case of 
Zambia. Explanation was not provided for why 1%. The upper bound was the maximum observed 
regional value as a percentage of grid capacity. The region used for Zambia is not provided, nor the 
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source of the value 25%. Farquharson claim that the mode was the current estimate of the installed 
backup capacity 3%, but do not explain mode of what. That their estimate in 2018 is therefore made 
using outdated data and that their calculations lack transparency leaves the impression that their 
findings on the estimated annual electricity replaced by diesel backup generators, and subsequent 
findings reliant on that estimate, are frail.  
 
Addressing this issue with a top-down estimate, Ahmed et al took a bottom-up sectoral approach to 
estimate the emission from backup diesel generator use by ZESCO, the mining sector, manufacturing 
sector and households. They estimated the emissions from power diesel generation use by ZESCO 
using the Energy Regǳƭŀǘƛƻƴ .ƻŀǊŘΩǎ ǊŜǇƻǊǘǎ ƻŦ ŘƛŜǎŜƭ ƎŜƴŜǊŀǘƛƻƴ ǳǎŜΦ ¢ƘŜȅ ŜǎǘƛƳŀǘŜŘ ŘƛŜǎŜƭ 
generation for the relatively homogenous mining sector using secondary data on mining output, data 
on grid-electricity consumed and assuming a constant ratio of electricity intensity for output to impute 
electricity that would have been generated by backup diesel generators. They estimated diesel 
generation use for manufacturing firms and households using primary collected survey data. In the 
months of worst outages for 2019, they estimated emissions to be north of 27,000 tonnes of carbon 
dioxide per month (Ahmed et al., 2020)Φ ¢Ƙƛǎ ǊŜǇǊŜǎŜƴǘǎ ŀōƻǳǘ мл҈ ƻŦ ½ŀƳōƛŀΩǎ ǘƻǘŀƭ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ 
emissions in 2012 (World Bank, 2020t).  
 
!ƘƳŜŘ Ŝǘ ŀƭΩǎ ŜǎǘƛƳŀǘŜ ƛǎ ƴƻǘ ƻŦ the same order of magnitude of CŀǊǉǳƘŀǊǎƻƴ Ŝǘ ŀƭΩǎ ŜǎǘƛƳŀǘŜΦ To 
triangulate their results, they took 2018 as a base year of electricity consumption, since 2018 was not 
according to their household survey a bad year for power outages. Given that in the worst months of 
2019, outages were lasting 15 hours, they estimated that if mining, industry and households generated 
15% of grid capacity that they would have consumed in 2018, #/ emissions would have been 22,000 
tonnes, so of the same order of magnitude as their bottom-up estimate.  
 
Beyond estimating the volume of the greenhouse gas #/ emitted by diesel backup generators, 
Farquharson et al also estimated the generated volume fine particulate matter, carbon monoxide, 
sulphur oxides and nitrogen oxides. Less important than the estimates that they calculated (founded 
on frail assumptions) is the attention that they brought to the fact that diesel backup generators 
increase greenhouse gases in the atmosphere and adversely impact health. 
 

Gaps in the literature  
 
Several gaps have been identified in the literature relating to the impact of power outages. These 
inform the objectives of this research emanating from primary data collection in the next chapter.  
 
 
wŜǎŜŀǊŎƘ Ƙŀǎ ōŜŜƴ ŎƻƴŘǳŎǘŜŘ ƻƴ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǇƻǿŜǊ ƻǳǘŀƎŜǎ ƻƴ ½ŀƳōƛŀΩǎ large manufacturing firms. 
IƻǿŜǾŜǊΣ ǎƛƴŎŜ ǘƘŜǎŜ ŎƻƴǘǊƛōǳǘŜ ǘƻ фуΦр҈ ƻŦ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ D5t (Ministry 
of Commerce Trade and Industry, 2014, p. x) and since industrialisation has historically been the 
catalyst for economic development, the gaps in this domain of literature merit a closer examination.  
 
Research has been conducted by Batidzirai et al (2018) ƻƴ ŦƛǊƳǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ ŦƻǊ ƳƻǊŜ ǊŜƭƛŀōƭŜ 
energy in Zambia, but this seems to be out of date and also was not addressed to large manufacturing 
firms. There is therefore a gap for knowing the willingness of large Zambian manufacturing firms to 
pay a premium on the latest tariff revisions of 1 September 2017. Framing the question as willingness 
to pay for reliable energy overcomes the loss aversion bias, but not necessarily the bias induced from 
protests, nor from miscalculations by respondents. In addition to this, it would be useful to know what 
types of manufacturing firms by subsector would be willing to pay higher prices for reliable electricity.  
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¢ƘŜ ƭƛǘŜǊŀǘǳǊŜ ǎŜŜƳǎ ǘƻ ƘŀǾŜ ƴŜƎƭŜŎǘŜŘ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ ǿƘŜǘƘŜǊ ƳŀƴŀƎƛƴƎ ½ŀƳōƛŀΩǎ ǇŜŀƪ ǾŜǊǎǳǎ ƻŦŦ-
peak demand could alleviate the cause of power shortages during times of peak demand. An 
investigatiƻƴ ǘƘŜǊŜŦƻǊŜ ƻŦ ŦƛǊƳǎΩ ǇŜŀƪ ǾŜǊǎǳǎ ƻŦŦ-peak energy consumption is warranted, together with 
a look at how consumption is tariffed at these various times.  
 
In light of the two tariff increases in 2017, data collected on energy consumption can be used to figure 
ƻǳǘ ŜƭŀǎǘƛŎƛǘȅ ƻŦ ŘŜƳŀƴŘ ŦƻǊ ŜƴŜǊƎȅ ŦƻǊ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎΦ  
 
A hypothesis that can be tested is whether most firms bought their first generators in the years of the 
worst outages.  
 
Studies as recent as 2018 (Farquharson, Jaramillo and Samaras, 2018) assessing the use of backup 
generation as a coping mechanism seem to assume two things: i. that they are used 100% of the time 
that there are power outages and ii. that the generators are capable of replacing 100% of the capacity 
lost. While research shows that there are unmitigated losses for firms that use self-generate energy 
(Oseni and Pollitt, 2015; Sichone et al., 2016), it would be worth explicitly demonstrating that firms 
with backup generation do not fulfil one, the other or both assumptions. The reason for them not 
fulfilling either of these assumptions could be for a number of reasons:  

- Factors such as fuel costs and constraints on working capital may limit the extent to which 
firms are able to use their backup generators;  

- The marginal revenues earned from certain activities using energy may not be worth the 
marginal cost of running the backup generators, and so capacity may not have been installed 

to support those activities;48  
- Availability of credit may also constrain the purchase of an adequate capacity of backup 

generation;  
- It may be thought that power outages are not going to be a frequent enough occurrence to 

justify the large capital outlay to mitigate against their occurrence in the first place.  
 
! ǎǘŜǇ Ŏŀƴ ōŜ ǘŀƪŜƴ ōŜȅƻƴŘ {ǘŜƛƴōǳƪǎ ŀƴŘ CǳŎƘǎΩ (2010) investigation into the predictors of whether 
or not firms had generators on their premises, by looking into the predictors of the extent to which 
backup generation is used. Answering the question whether firms that own generators use them, and 
if so, what costs these help abate, will also help address three further questions ς i. are the losses to 
firms using backup generation underestimated, ii. are the emissions that Farquharson et al calculated 
overestimated, and iii. were the import waivers on generators in 2008 justified?  
 
It is not clear that the literature acknowledges the correct working definition of marginal cost of using 
backup generation. This needs to be rectified.  
 
This thesis also investigates several dimensions that have not previously been addressed in the 
literature:  

- ǘƘŜ ƳƻƴǘƘǎ ǘƘŀǘ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ǘƘŜ ǿƻǊǎǘ ƛƴ ǿƘƛŎƘ ǘƘŜȅ 
experienced power outages;  

- ranking the different costs of outages on a scale of 0-4;  
- ranking the use of coping strategies on a scale of 0-4;  
- finding correlations between the score of coping strategies with the score for particular costs 

of outages to learn what coping mechanisms may be effective;  

                                                 
48 Oseni and Pollitt have expressed this slightly differently: the marginal productivity of a backup generator (i.e. the marginal 
reduction in the potential outage loss) must be greater than or equal to the user cost of self-generation (Oseni and Pollitt, 
2015).  
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- finding correlations between firm characteristics and the score for costs of power outages 
experienced as well as the score for the extent to which different coping mechanisms were 
used.  

 
This chapter reviewed the literature for how power outages have impacted economies and ZambiaΩǎ 
in particular. It has reviewed how power outages impact different sectors of consumers, in particular 
ƭŀǊƎŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎΣ ƛƴŘǳǎǘǊƛŀƭƛǎŜŘ ŜŎƻƴƻƳƛŜǎΩ ǾŜƘƛŎƭŜǎ ŦƻǊ ƛƴŎǊŜŀǎŜŘ ǇǊƻŘǳŎǘƛǾƛǘȅ ŀƴŘ ŜŎƻƴƻƳƛŎ 
growth. It has reviewed different methodologies. It has identified significant gaps in the literature. The 
next section offers a methodology for how to fill the gaps.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                                          
 

 

The political economy of the energy mix of hydropower dependent developing nations ς a case study of Zambia                67 

 

4. Primary data collection methodology to address gaps in the literature 

The previous chapter critically evaluated and identified the gaps in the literature for how power 
outages affect various segments of the economy. Building on that work, this chapter will define the 
objectives of, theoretical approaches to and propose methodologies for how to collect primary data 
to address those gaps in the literature. It will conclude with an evaluation of the success of sampling 
achieved by the primary data collection executed. 
 
Quantitative data collected through the surveys will be analysed using descriptive statistics and 
appropriate regression analyses in chapters 6, 8 and 10. Qualitative data collected through 
unstructured interviews with key informants have been cited in the preceding and concluding 
chapters. The interviews have been included in the annexes with permissions granted by the 
interviewees whom have been named. 

 

Primary data collection objectives and theoretical approaches  

 
DƛǾŜƴ ǘƘŜ ƎŀǇǎ ƛŘŜƴǘƛŦƛŜŘ ŀōƻǾŜ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǊŜǎŜŀǊŎƘΩǎ ƻǊƛŜƴǘŀǘƛƻƴ ƛƴ ƘŜƭǇƛƴƎ ½ŀƳōƛŀ ƛƴŘǳǎǘǊƛŀƭƛǎŜΣ 
the objectives of this research using primary data collection seek to fill these insofar as they relate to 
ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǇƻǿŜǊ ƻǳǘŀƎŜǎ ƻƴ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊΦ ¢ƘŜǎŜ ƻōƧŜŎǘƛǾŜǎ ŀǊŜΥ 
 
1. Ranking the costs of power outages;  
2. Ranking the use of coping strategies;  
3. Seeing how the costs of power outages differ for firms using certain coping strategies against 

those not using those strategies;  
4. Identifying firm characteristics that can be used to predict different coping strategies;  
5. Testing the assumption that firms with generators substitute on-grid power perfectly with backup 

generation:   
a. Figuring out whether firms with generators have enough capacity to cover all their 

operations as normal;  
b. Figuring out the extent to which firms with generators use them when facing power 

outages;  
6. 5ƛǎŎƻǾŜǊƛƴƎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀy for a premium service for reliable energy in 

Zambia on top of the tariffs as of 1 September, 2017;  
7. !ǎǎŜǎǎƛƴƎ Ƙƻǿ ŦƛǊƳǎΩ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ŎƘŀƴƎŜŘ ŀŦǘŜǊ ǘƘŜ ǘǿƻ ǘŀǊƛŦŦ ƘƛƪŜǎ ƻŦ нлмтΤ  
8. !ƴŀƭȅǎƛǎ ƻŦ ½ŀƳōƛŀƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎΩ ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ŜƴŜǊƎȅ ŘǳǊƛƴƎ peak versus off-peak 

hours;  
9. Discovering which months are as identified as the worst for power outages;  
10. Testing the hypothesis that 2015 and 2016 were the years of worst outages in the last 5 years;  
11. Testing the hypothesis that most firms bought their first generators in the years of worst outages; 
12. Identifying the characteristics associated with the extent to which backup generation is used; 
13. Given 3, 4 and 12, figuring out whether the import waiver on generators of 2008 was justified; 
14. Using 12, where data is lacking for generator use in 2016, extrapolating what the fuel usage in 

generators would be in years of low rainfall in Zambia and where supply for energy exceeds 
demand;  

15. Using 14, extrapolating the emissions from backup generation in years of low rainfall and where 
supply for energy exceeds demand;    

16. /ƻǊǊŜŎǘƭȅ ǿƻǊƪƛƴƎ ƻǳǘ ½ŀƳōƛŀƴ ŦƛǊƳǎΩ ƳŀǊƎƛƴŀƭ Ŏƻǎǘ ƻŦ ǳǎƛƴƎ ōŀŎƪǳǇ ƎŜƴŜǊŀǘƛƻƴΦ   
 
¢ƘŜ ƭƛǘŜǊŀǘǳǊŜ ƛƴ ǘƘŜ ŘƻƳŀƛƴ ƻŦ ƛƳǇŀŎǘ ƻŦ ǇƻǿŜǊ ƻǳǘŀƎŜǎ ƻƴ ½ŀƳōƛŀΩǎ ǊŜǎƛŘŜƴǘƛŀƭ ǎŜŎǘƻǊ ƛǎ ǿƛŘŜ ƻǇŜƴΦ 
The primary objective of this research is to understand the impact of power outages on the 
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environment that come from the use of backup diesel generation in households with internet 

connections.49 The secondary objectives are: 
 

1. Ranking the costs of power outages;  
2. Ranking the use of coping strategies;  
3. Seeing how the costs of power outages differ for households using certain coping 

strategies against those not using those strategies;  
4. Identifying household characteristics that can be used to predict different coping 

strategies;  
5. 5ƛǎŎƻǾŜǊƛƴƎ ƘƻǳǎŜƘƻƭŘǎΩ ƳŀȄƛƳǳƳ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ ŦƻǊ ǊŜƭƛŀōƭŜ ŜƴŜǊƎȅΤ 
6. Understanding how households rank the years 2014-2018 for power outages.  

 
The analysis is founded on four theoretical approaches to assess the impact of power outages on 
½ŀƳōƛŀΩǎ manufacturing and residential sectors and to assess diesel generator emissions. 
 

A. The first involves calculating the marginal cost of outages, which will be done in two ways: 
ii. by observing extent of use of self-generation. A firm experiencing power unreliability 

would equate at the margin the expected cost of generating its own energy to the 
expected gain from that self-generation (Bental and Ravid, 1982). Marginal cost has to 
therefore be greater than the cost of self-generated energy less the cost of energy  that 
would have been supplied by ZESCO (Farquharson, Jaramillo and Samaras, 2018, pp. 592ς
593). To the extent that they do not use self-generation is indicative that either the cost 
of outages is less than the cost of self-generation, or that electricity consumers lack the 
capital to purchase self-generation capacity or working capital to finance self-generation;  

iii. and by asking firms their willingness to pay for a reliable supply of electricity (as used by 
Batidzirai et al (2018) ŦƻǊ ½ŀƳōƛŀΩǎ ǇǊŜǾƛƻǳǎ ǘŀǊƛŦŦ ǎǘǊǳŎǘǳǊŜΦ  

 
B. Given that firms' backup capacities are often smaller than their required electricity loads 

(Beenstock, Goldin and Haitovsky, 1997), the second approach involves evaluating the efficacy 
of varying degrees of self-generation in mitigating client losses. Oseni and Pollitt (2015) noted 
that ownership of a generator may interact with other variables, so while doing this analysis, 
the results for firms with certain interventions should not be pooled with those without.  

 
C. The third is a double-hurdle approach that will examine whether there are significant 

differences between predictors of backup generation ownership, a capital expenditure 
decision, and of use, an operational expense decision. This builds on the work of Steinbuks 
and Foster (2010) who looked at the predictors of generator ownership and Oseni and Pollitt 
(2015) who found that some firms that self-generate still suffer unmitigated losses by not 
generating to the extent that they would have received energy from the grid. 

 
D. A ground-up approach to estimating total fuel consumption by the manufacturing and 

residential sectors for the purpose of estimating emissions. Based on data collected on fuel 
consumption, and where this is lacking, extrapolation from other data collected that indicates 
capacity of installed backup generation and extent of generation used, a more accurate 
picture of emissions from backup generation can be drawn than by assuming, as Farquharson 
et al have (2018), that firms with backup generation capacity fully mitigate their power 
outages.  

 

                                                 
49 The assumption is that people who cannot afford internet on their phones cannot afford diesel generators. 
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Research design  
 

Research design for the manufacturing survey  
 
Primary data was collected using a structured survey questionnaire (the last iteration of which is 
included as Annex 2a). Face-to-face surveys were conducted with the accountants, production 
managers and electrician managers by a team of locally recruited enumerators trained by the 
investigation team.  
 
The survey was designed to:  

1. qualify the characteristics of firms (age, size by employees or revenues, energy use, subsector, 
whether majority foreign owned) to see whether these correlated with the following factors 

2. learn when (months and years) firms experienced their worst power outages 
3. ƭŜŀǊƴ ǘƘŜ ŦƛǊƳǎΩ ŎƻǇƛƴƎ ǎǘǊŀǘŜƎƛŜǎ  
4. learn the extent of costs incurred as a result of outages 
5. ǎŜŜ ǘǊŜƴŘǎ ƛƴ ǘƘŜ ŦƛǊƳǎΩ ƻƴ-grid energy use 
6. ǎŜŜ ǘǊŜƴŘǎ ƛƴ ǘƘŜ ŦƛǊƳǎΩ ƻŦŦ-grid energy use 
7. learn whether and how much more firms would be willing to pay for reliable on-grid energy 

after the latest tariff revisions of 1st September, 2017 
8. see whether firms experienced unplanned and planned outages differently 
9. see correlations between firm characteristics, costs of power outages, coping mechanisms, 

and willingness to pay a premium on the latest tariff revisions of 1st September, 2017 for more 
reliable electricity as outlined in 8.1 above.  
 

Sampling frame for the manufacturing sector 
 
To ƎŜǘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ŦƻǊ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘuring sector, it was ƴŜŎŜǎǎŀǊȅ ǘƻ ǎŀƳǇƭŜ ½ŀƳōƛŀΩǎ 
population of large manufacturing firms as representatively as possible. Sampling was therefore done 
on a stratified basis by subsector according to the Zambƛŀƴ aƛƴƛǎǘǊȅ ƻŦ /ƻƳƳŜǊŎŜ ¢ǊŀŘŜ ŀƴŘ LƴŘǳǎǘǊȅΩǎ 
categorisations and, to the extent feasible, by geography.  
 
As of 2014, 50% of large manufacturing firms were located in Lusaka Province, and 34% were located 
in Copperbelt Region (Ministry of Commerce Trade and Industry, 2014, sec. Annex 7). Lusaka had 95% 
of types of manufacturers in the country; Copperbelt 77% (ibid, p. viii). It therefore made sense to 
concentrate limited surveying resources in these two provinces which together accounted for 84% of 
large manufacturing firms.50 See Annex 2b for the geographic and sub-sectoral breakdown of large 
Zambian manufacturing firms. 
 
The aƛƴƛǎǘǊȅΩǎ total universe of manufacturing firms as of 2011/12 (3,811) exceeded the number of 

clients ZESCO had reporting themselves as manufacturing concerns (1,336 as of 2011).51 However, the 
universe of interest (i.e. the population from which the sample was taken) was the 196 large 
manufacturing firms in Lusaka Province and 133 large manufacturing firms in the Copperbelt Province. 
 
To get the names and contact information of manufacturing firms in Lusaka Province and the 
Copperbelt Region, two lists were used, obtained by the Research Field Manager from the Zambia 

                                                 
50 The research grant from the International Growth Centre for the project was £58,000 inclusive of flights to and from 
Zambia to scope, pilot surveys and train enumerators, and present findings. It was less when one accounts for the wasted 
expenses on the first trip by three researchers who produced no written output of value.   
51 This is likely because some manufacturing firms did not meet the minimum demand thresholds that ZESCO defined for 
manufacturing tariffs. 
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Association of Manufacturers (ZAM) and the Patents and Companies Registration Agency (PACRA). 
The former is a self-selecting fee-based association which would attract larger manufacturing firms. 
Given that the focus was on large manufacturing firms, this self-selection was appropriate for the 
purpose of the sampling attempted. The latter is a government entity which keeps a record of all 
companies in Zambia which we resorted to when we ran short of firmǎ ƛƴ ½!aΩǎ ƭƛǎǘ ǿƛǘƘƛƴ ŀ ǎŜŎǘƻǊΦ 
 

Execution of the data collection 
 
Results were collected for 123 respondents ς mostly large firms (which we gauged by the number of 
people they employed, their revenues or the nature of their business activity). 
 
On a geographical basis, the aim was to have 59% of the sample come from Lusaka and the remaining 
from the Copperbelt (since 50% of large manufacturing firms are in Lusaka and 84% of large firms are 
in both Lusaka and the Copperbelt; 50/84.1 = 59%). In fact, 71% of the sample came from Lusaka, 
representing an overweight for Lusaka, even though the time enumerators in the Copperbelt were 
deployed was longer than the time they were deployed in Lusaka. The enumerators seemed to hit a 
limit as to how many firms they could interview in those two towns. This may or may not have been 

the result of fewer firms in the Copperbelt, particularly in Kitwe, surviving power outages.52 The 
number of surveys in Ndola and Kitwe, the two major towns in the Copperbelt, was almost equal. Only 
one interview came from the seven manufacturing firms in the LSMFEZ and only one firm in Kafue, in 
Lusaka Province.  
 
On a subsector basis, no subsector was over or underrepresented by more than 9%.  
 

Table 10 Sampling achieved by subsector vs national population of large manufacturing firms by subsector 

 
 
See Annex 2c for details on how the team was built and incentivised, iterations for the manufacturing 
survey and challenges and how these were overcome. 
 
 

Weaknesses of the manufacturing survey 
 
The first firm visited as a pilot was revisited by an enumerator. While some responses remained 
consistent, others came back different ς both in the subjective responses, as well as to questions of 
fact. This highlighted the weakness of estimating costs other than by having access to hard data. 
Different people give different answers. It is possible that the same people who responded to our 

                                                 
52 Kitwe seemed the hardest hit town of Lusaka, Ndola and Kitwe by power outages both according to Mwila et al (Mwila et 
al., 2017) ŀƴŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŎƻƭƭŜŎǘŜŘ ŘŀǘŀΦ ¢ƘŜ aƛƴƛǎǘǊȅ ƻŦ ¢ǊŀŘŜ ŀƴŘ LƴŘǳǎǘǊȅΩǎ ƛƴŦƻǊƳŀǘƛƻƴ Ƴŀȅ ǘƘŜǊŜŦƻǊŜ ƘŀǾŜ ōŜŜƴ 
more out of date for Kitwe than for other towns insofar as more firms may have gone out of business there because of the 
power outages. 

Large manufacturing firms by subsector and province

Subsector Lusaka & Copperbelt Central Eastern Luapula Muchinga Northern NW Southern Western Total National Achieved sampleDelta

Food and food products 96 7 6 2 1 7 3 15 2 139 36% 39% -3%

Textiles and garments 15 0 2 0 0 0 0 1 0 18 5% 9% -4%

Wood and wood products 21 0 0 0 0 0 1 2 1 25 6% 3% 3%

Chemicals 48 2 0 0 0 0 0 1 0 51 13% 16% -3%

Plastics and rubber 25 1 0 0 0 0 0 0 0 26 7% 16% -9%

Non-metallic mineral products 30 1 0 0 0 0 0 0 0 31 8% 1% 7%

Basic metals 19 2 0 0 0 0 0 1 0 22 6% 8% -2%

Fabricated metal products 27 2 0 0 0 0 0 0 0 29 7% 12% -5%

Machinery and equipment 28 0 0 0 0 0 2 0 0 30 8% 1% 7%

Electronics 10 0 0 0 0 0 0 0 0 10 3% 0% 3%

Other manufacturing 10 0 0 0 0 0 0 0 0 10 3% 0% 3%

Total 329 15 8 2 1 7 6 20 3 391
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questions could have responded differently on different days, in different seasons. This also highlights 
the weakness of prior research dependent ƻƴ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ ŜƴǘŜǊǇǊƛǎŜ ǎǳǊǾŜȅ ŘŀǘŀΦ  
 
Recognising these limitations, some analyses below are based on bands rather than by precise 
responses. For example, if a respondent said that their company had 60 employees, it was banded 
with firms that had between 50-100 employees. Similarly, where responses categorised as 0, 1, 2, 3 
and 4 for assessing the extent of impact or extent of use of a coping strategy, it made sense to collapse 
0 into 0; 1 and 2 into 1; and 3 and 4 into 2.  
 
A willingness to pay question does not necessarily incentivise truthfulness. Respondents might feel 
duty-bound to not disclose a willingness to pay for a higher tariff for reliability, or feel duty-bound to 
not disclose the full extent to which they would be willing to pay for a higher tariff for reliability. 
 
A further weakness with the surveys was their susceptibility to the honesty of the enumerators. 
Dishonesty in terms of fabricated surveys was largely kept to a minimum by having the Field Manager 
write a thank you email as a follow-ǳǇ ǘƻ ŜƴǳƳŜǊŀǘƻǊǎΩ ǾƛǎƛǘǎΦ ¢Ƙƛǎ Ŧƻƭƭƻǿ-up was missed in the last 
few weeks, and based on two sets of data analysis, it became apparent that one of the enumerators 
was likely dishonest. First, she was found to be a statistically significant variable for whether firms 
were willing to pay more for reliable energy, at the 1% level. Second, the bounce-back ratio of her 
respondentsΩ ŜƳŀƛƭ ŀŘŘǊŜǎǎŜǎ after the initial results were shared in a working paper (Ahmed, 
Baddeley, D. M. Coffman, et al., 2019) ǿŀǎ ƳǳŎƘ ƘƛƎƘŜǊ ǘƘŀƴ ƘŜǊ ŎƻǳƴǘŜǊǇŀǊǘǎΩΦ CƻǊ ǘƘƛǎ ǊŜŀǎƻƴΣ ŀƭƭ of 
9ƴǳƳŜǊŀǘƻǊ !Ωǎ surveys were expunged from the data since the publication of the working paper.  
 

Table 11 Clue 1: Enumerator A was a statistically significant predictor of whether firms would report that they would be 
willing to pay  

  (1) 

VARIABLES WTP 

    

Exports 0.903** 

 (0.395) 

Enumerator A 1.761***  

 (0.555) 

food & bev 0.370 

 (0.416) 

basic metals 0.450 

 (0.777) 

constant -1.577***  

 (0.355) 

Pseudo R2 11% 

Observations 140 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
Table 12 /ƭǳŜ нΥ 9ƴǳƳŜǊŀǘƻǊ !Ωǎ ǊŜǎǇƻƴŘŜƴǘǎΩ ŜƳŀƛƭǎ ōƻǳƴŎŜŘ ōŀŎƪ ŦŀǊ ƳƻǊŜ ŦǊŜǉǳŜƴǘƭȅ ǘƘŀƴ ƘŜǊ ŎƻƭƭŜŀƎǳŜǎΩ 

 
 

Triangulation and contextualisation: conversations with key informants  
 

Beauty Johanna Tapiwa Nandi Mundia Enumerator A w/o A

successful contacts after 1y 8 31 27 12 5 9 83

contacts provided 12 37 35 16 6 20 106

% successful contact after 1y 67% 84% 77% 75% 83% 45% 78%
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In addition to the primary data collection, unstructured interviews were held with the key informants 
listed in Annex 2e to help triangulate survey findings and improve understanding of the context of 
½ŀƳōƛŀΩǎ ƻǳǘŀƎŜǎΦ 
 
This chapter set the objectives of primary datŀ ŎƻƭƭŜŎǘƛƻƴ ƛƴ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜΩǎ gaps on the 
impact of power outages, the design of processes to collect the required data, and an evaluation of 
the execution of the surveys to collect data. The next chapters present and interpret the mostly 
quantitative results of the primary data collected through descriptive statistics and regression analysis. 
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5. Results of the manufacturing surveys, interpretations and discussions  

 
The greatest costs of power outages are extra staff payments, damage to equipment and damage 
to reputation. Firms that use generators evidently experience a marginal cost of greater than USD 
0.25/kWh of grid-energy loss. The most popular interventions to mitigating damages are the use 
of surge protectors, voltage regulators, capacitors, delaying production and using diesel 
generators. Following the frequent and severe power outages of 2015 and 2016, most Zambian 
manufacturing firms purchased generators for the first time. The use of diesel generators are 
associated with reduced delay in meeting customer orders. Delays are associated with a loss in 
clients. Predictors of the installed capacity of generators are different from predictors of the extent 
to which they are used. Whereas firm size in employees predicts generator capacity, subsector and 
perhaps other factors such as whether a firm exports or is foreign-owned predict the extent of self-
reported use. The data suggest that basic metals firms purchase generator capacity but might not 
have the working capital required to run them to the extent that they would like. ZESCOΩǎ ǎŜǾŜǊŀƭ 
tariff hikes in 2017 had no apparent effect on electricity consumption by firms, the largest 
consumers of which were paying the lowest tariffs. Low tariffs may in fact be more uneconomical 
for firms if they result in greater power losses due to lack of funds for additional power generation 
infrastructure. The (minimal) difference between peak and off-peak tariffs seemed not to be having 
an effect on consumption. A quarter of firms did not receive reliable or any communication from 
ZESCO, resulting in distrust and unwillingness to commit to paying higher tariffs for apparently 
more reliable electricity. 

 
Having designed a method for collecting data to respond to the objectives of a survey aimed at 
ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǇƻǿŜǊ ƻǳǘŀƎŜǎ ƻƴ ½ŀƳōƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊΣ this chapter presents 
and interprets the results of the manufacturing survey, and discuss their value-add to the literature 
on the impact of power outages on Zambian manufacturing firms and on manufacturing in general. 
 
Because of the several iterations that the survey underwent, all the firms were not all asked the same 
questions. Also, for idiosyncratic reasons stemming from either the respondent not answering a 
question or an enumerator missing asking a question, even when the question was to be put to a firm, 
a response was not necessarily elicited, thus resulting in, for example, 122 responses to the question 
about whether firms reduce output as a response to power outages, versus just 34 responses to the 
question about whether firms use back-up data systems. This is why there are a different numbers of 
responses to different questions. All of 9ƴǳƳŜǊŀǘƻǊ !Ωǎ results have been expunged, resulting in a 
sample of 123 firms.  
 

5.1 General characteristics of the manufacturing sample 
 
The geographical breakdown of the survey was as follows: 

- 90% of 113 respondents were located in industrial zones or a Multi-Facility Economic Zone;  
- 71% of respondents were based in Lusaka, 15% in Kitwe and 14% in Ndola.  

 
The international characteristics of the sample were such that  

- 35% of 123 respondents reported that they export;  
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- Of these, only 4 exported or had exported outside of Africa (QA3 of questionnaire in Annex 

2a). 3 of these firms exported to China.53 One firm exported to India previously but no longer 
exported anywhere. One firm exported to India in addition to China.  

- 58% of 42 questioned firms were majority foreign owned (QA5 of questionnaire in Annex 
2a). 

 
Noting that the survey assessing the impact of power outages necessarily suffers from survival bias, 
the number of years of manufacturing experience of firms in the sample may be fewer than they would 
have been had there not been the power outages of 2015 and 2016.  
 
Personnel at companies were asked for the number of years of that their firms had been 
manufacturing. Their responses were not counter-checked with official documents in most instances, 
so their responses should be taken as approximations and quoting the maximum number of years of 
experience may therefore be misleading. The median years of manufacturing experience was 15, and 
the interquartile range was 7-34. The least experienced firm whose staff were interviewed was less 
than a year old. The firm with the longest experience was older than Zambia having been formed 
before independence. 
 
 
 

Table 13 Years of manufacturing experience in the sample of manufacturing firms 

Measure Years of manufacturing experience 

median  15 
standard 
deviation 19 

mean  22 

upper quartile 34 

lower quartile 7 

min 1 
max  Before independence 

   Source: Manufacturing survey 

 
14 of 119 companies (i.e. 12% of the sample) for which production hour data was collected 
manufactured 24 hours 7 days of the week. However, the interquartile range of production hours was 
48-89 hours. The distribution of production hours is represented by the below histogram. 
 

Figure 9 Histogram and averages of production hours of the sample 

 
 

                                                 
53 Since this information is largely irrelevant to this study, this will not be discussed further, except to note that this tallies 
with the findings of Sutormina et al (2019) who found that flows of official finance from China resulted in exports of 
manufactured goods from Africa to China.    

Weekly hours worked

119 Sample

168 Mode

75 Mean

48 Lower quartile

53 Median

89 Upper quartile
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Source: Manufacturing survey 

 

5.2 Ranking the damages incurred to large manufacturing firms ŦǊƻƳ ½9{/hΩǎ ƻǳǘŀƎŜǎ  
 
Respondents were asked to rank the various ways in which power outages imposed costs to them on 
a scale of 0-4, ǿƛǘƘ л ǊŀƴƪƛƴƎ ŀǎ άŘƻŜǎ ƴƻǘ ŎŀǳǎŜέΣ м ŀǎ άŎŀǳǎŜǎ ǘƻ ŀ ƳƛƴƻǊ ŘŜƎǊŜŜέΣ н ŀǎ άŎŀǳǎŜǎ ǘƻ ŀ 
ƳƻŘŜǊŀǘŜ ŘŜƎǊŜŜέΣ о ŀǎ άŎŀǳǎŜǎ ǘƻ ŀ ƳŀƧƻǊ ŘŜƎǊŜŜέ ŀƴŘ п ŀǎ άŎŀǳǎŜǎ ŀƭƭ ǘƘŜ ǘƛƳŜέΦ 
 
With the exception of outages related to lapses in security, unplanned outages did more damage than 
planned damages for all types of damage recorded. However, 35 (24% of) firms surveyed interviewed 
said that they received no notifications of or unreliable notifications of ZESCO outages. This meant 
that all outages for these firms were as bad as they could possibly be: they could not plan for outages. 
 
Besides extra security costs from, extra pay and transport costs for staff to stay on to work was the 
most common cost of power outages, followed by damage to equipment, damage to firm reputation 
and damage to inventory. The most serious cost ς loss in clients ς ranked 8th of the 6 types of damage 
across planned and unplanned outages.  
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Figure 10 Most common & severe costs of power outages for manufacturing firms April-August 2018 

 
            Source: Manufacturing survey 
 

Discussion 

 
Figure 10 adds to an understanding of how large Zambian manufacturing firms rank the various costs 
of power outages.  
 
Given the high number of responses elicited for Figure 10, ranging from 79-121 for any given variable, 
the average cost values and relative values are credible. The findings support the thesis and findings 
of others (Pasha, Ghaus and Malik, 1989; Diboma and Tamo Tatietse, 2013) that planned outages 
considerably reduce costs when they come with notification. Unplanned outages resulted in additional 
costs due primarily to extra staff costs, secondly due to damage to equipment, thirdly due to damage 
to firm reputation and fourthly due to damage to inventory. By contrast, for planned outages, damage 
to equipment was on average considered to be 3.5x less costly, and damage to inventory was 
considered to be 4.7x less costly. For planned outages, extra staff costs again ranked higher, but so 
too did damage to firm reputation and loss in clients.  
 
The only cost for planned outages which exceeded the same cost for unplanned outages was for 
security. This was presumably because it allowed firms to prevision for human personnel to secure 
premises when firms could expect security lights to go out. 
 
This study also found that a quarter of ZESCO clients said that they never received notifications or 
accurate notifications for planned outages, meaning that in effect, ZE{/hΩǎ ŦŀƛƭǳǊŜ ǘƻ ǊŜƭŀȅ ƛƴŦƻǊƳŀǘƛƻƴ 
ŀŎŎǳǊŀǘŜƭȅ ǿŀǎ ŎƻǎǘƛƴƎ ƛǘǎ ŎƭƛŜƴǘǎ ƳƻǊŜΦ ¢Ƙƛǎ ƛƳǇŀŎǘŜŘ ǘƘŜƛǊ ŘŜŎƛǎƛƻƴ ǘƻ ǎŀȅ ΨƴƻΩ ǘƻ ǇŀȅƛƴƎ ½9{/h ŦƻǊ 
more reliable energy.  
 

5.3 Ranking the use of mitigation strategies used by large manufacturing firms 

 
The number of responses for each type of coping strategy varies because additional coping strategies 
were added to the survey when they were first elicited from firms (see QB2 of the survey in Annex 
2a). Self-generation appeared as the third most popular intervention if the use of surge protectors, 
voltage regulators and capacitors were collapsed into one type of mitigation strategy. 
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Figure 11 Popularity of mitigation interventions for manufacturing firms April-August 2018  

 
            Source: Manufacturing survey 
 

Discussion 

 
Figure 11 adds to an understanding of popularity of interventions by large Zambian manufacturing 
ŦƛǊƳǎ ǘƻ ƳƛǘƛƎŀǘŜ ŀƎŀƛƴǎǘ ǇƻǿŜǊ ƻǳǘŀƎŜǎΦ ¢ƘŜ ǘŀōƭŜΩǎ ǿŜŀƪƴŜǎǎΣ ƘƻǿŜǾŜǊΣ ƛǎ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ 
interventions, such as delay in production, reduction in output, rescheduling workers and laying off 
workers, may have been understood by respondents to have been results of power outages, as 
opposed to coping mechanisms. Still, it tells us that interventions to mitigate against damages to 
equipment and inventory are the most popular. Self-generation is behind that. Larger inventory is 
behind that. 
 
Generator records showed that firms used their backup diesel generators more in 2015 and 2016 than 
in 2017 and 2018.  
 
Generator records also showed that firms were still using backup diesel generation as recently as June, 
Wǳƭȅ ŀƴŘ !ǳƎǳǎǘ нлмуΣ ǿƘƛŎƘ ŘƛŘ ƴƻǘ ŀŎŎƻǊŘ ǿƛǘƘ ǿƘŀǘ ½9{/hΩǎ ŜŎƻƴƻƳƛǎǘǎ ǎŀƛŘ (ZESCO economists, 
personal communication, 6 June, 2018): that load shedding came to an end in 2016 and that only 
maintenance outages take place on Sundays (it is possible that the power outages were not due to 
ƭƻŀŘ ǎƘŜŘŘƛƴƎ ōǳǘ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ƛƳǇŀŎǘŜŘ ōȅ ǇƻƻǊ ƳŀƛƴǘŜƴŀƴŎŜύΦ ½9{/hΩǎ ƻǿƴ ǿŜōǎƛǘŜ ǎƘƻǿǎ ƭƻŀŘ-
shedding schedules past 2016, but shows none more recent than March, 2017 (ZESCO Ltd, 2017d).  
 
If data had been collected in 2019, it is thought self-generation patterns would have been closer to 
2015 and 2016 patterns than to 2017 and 2018. Although 300MW of coal energy had been added to 
ǘƘŜ ƎǊƛŘΣ Ƴƻǎǘ ƻŦ ½9{/hΩǎ ǇƻǿŜǊ ŎŀǇŀŎƛǘȅ ŎƻƴǘƛƴǳŜŘ ǘƻ ōŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ƭƻǿ ǊŀƛƴŦŀƭƭΦ  
 

5.4 How the costs of power outages differ for firms using differing coping strategies 
 
In addition to the damages incurred from ZESCOΩǎ ƻǳǘŀƎŜǎ ƭƻƻƪŜŘ ŀǘ ƛƴ section 5.2 and the use of 
mitigation strategies looked at in section 5.3, this section looks at the association between the use of 
mitigation strategies and extent of damages incurred.  
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In chapter 4 Weaknesses of the manufacturing survey, the weakness of asking respondents to rank 
costs and the extent of use of coping mechanisms on a scale of 0-4 was both discussed theoretically 
and shown to be evident with a return to the pilot survey company. For this reason, responses were 
collapsed into narrower bands: 0 remained 0, but 1 and 2 were re-categorised as 1 and 3 and 4 were 
re-categorised as 2.  
 
Below is a table of these re-categorised variables in various Tobit regressions, with the extent of 
damages incurred listed as the dependent variables and the mitigation strategies listed as 
independent variables.  
 

Table 14 Tobit regressions for costs of power outages against mitigating strategies  

 
          
 

 
 
   Source: Manufacturing survey 
 
Models 1, 2 and 3  

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

/ƻƴǎŜǉǳŜƴŎŜǎ Ҧ Use of capacitors, 

Coping mechanisms Ҩ Planned outageUnplanned outage Unplanned Planned Unplanned Planned VR, PFCUs Unplanned Planned Unplanned Planned

0.135 0.381 0.0505 0.291** 0.0827 0.360** 0.170 -0.202 -0.0750 0.0887 0.111

(0.126) (0.283) (0.0795) (0.138) (0.0749) (0.173) (0.117) (0.160) (0.162) (0.0772) (0.0808)

Delay recat 0.516*** 1.145*** 0.0265 -0.0278 0.383* 0.122 0.0253 0.283 0.0651 0.219** 0.181*

(0.148) (0.389) (0.164) (0.0892) (0.204) (0.140) (0.110) (0.189) (0.193) (0.0905) (0.0954)

Self-generation recat -0.151 -0.228 -0.357*** 0.0402 -0.0341 0.148 -0.0391 0.110 0.170 -0.120 -0.0686 -0.173*

(0.137) (0.290) (0.0788) (0.151) (0.0821) (0.189) (0.129) (0.0997) (0.174) (0.178) (0.0838) (0.0881)

Larger inventory recat 0.0341 0.218 0.110 0.0516 -0.115 -0.0228 -0.123 -0.0502 -0.00817 -0.0492 -0.153* -0.0282

(0.136) (0.283) (0.0855) (0.150) (0.0788) (0.187) (0.123) (0.0988) (0.173) (0.171) (0.0827) (0.0841)

Resch workers recat 0.0820 0.00800 0.261*** -0.108 -0.0159 0.0771 0.166 -0.171* 0.453** 0.379** 0.0954 0.00931

(0.141) (0.281) (0.0864) (0.156) (0.0810) (0.194) (0.127) (0.102) (0.180) (0.175) (0.0862) (0.0865)

0.101**

(0.0485)

Constant 0.326 0.115 1.321*** 1.027*** 0.384* 0.206 0.0311 1.224*** 1.046** 0.976** 0.639*** 0.482**

(0.351) (0.367) (0.178) (0.387) (0.206) (0.483) (0.323) (0.230) (0.447) (0.447) (0.215) (0.222)

Pseudo R2 6% 6% 13% 2% 3% 2% 3% 4% 3% 3% 3% 3%

Observations 115 81 117 115 81 115 81 115 115 81 114 80

regression run tobit tobit tobit tobit tobit tobit tobit tobit tobit tobit tobit tobit

Standard errors in parentheses;*** p<0.01, ** p<0.05, * p<0.1

Firing staff Damage to reputationLoss in clients Use of 

delay 

Damage to equipment Damage to inventory

Capacitors, voltage regulators, 

power factor correction units 

Damage to inventory during 

unplanned outages
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Self-generation recat -0.151 -0.228 -0.357*** 0.0402 -0.0341 0.148 -0.0391 0.110 0.170 -0.120 -0.0686 -0.173*
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(0.351) (0.367) (0.178) (0.387) (0.206) (0.483) (0.323) (0.230) (0.447) (0.447) (0.215) (0.222)

Pseudo R2 6% 6% 13% 2% 3% 2% 3% 4% 3% 3% 3% 3%

Observations 115 81 117 115 81 115 81 115 115 81 114 80

regression run tobit tobit tobit tobit tobit tobit tobit tobit tobit tobit tobit tobit

Standard errors in parentheses;*** p<0.01, ** p<0.05, * p<0.1

Firing staff Damage to reputationLoss in clients Use of 

delay 

Damage to equipment Damage to inventory

Capacitors, voltage regulators, 

power factor correction units 

Damage to inventory during 

unplanned outages

Model (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
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(0.126) (0.283) (0.0795) (0.138) (0.0749) (0.173) (0.117) (0.160) (0.162) (0.0772) (0.0808)

Delay recat 0.516*** 1.145*** 0.0265 -0.0278 0.383* 0.122 0.0253 0.283 0.0651 0.219** 0.181*

(0.148) (0.389) (0.164) (0.0892) (0.204) (0.140) (0.110) (0.189) (0.193) (0.0905) (0.0954)

Self-generation recat -0.151 -0.228 -0.357*** 0.0402 -0.0341 0.148 -0.0391 0.110 0.170 -0.120 -0.0686 -0.173*

(0.137) (0.290) (0.0788) (0.151) (0.0821) (0.189) (0.129) (0.0997) (0.174) (0.178) (0.0838) (0.0881)

Larger inventory recat 0.0341 0.218 0.110 0.0516 -0.115 -0.0228 -0.123 -0.0502 -0.00817 -0.0492 -0.153* -0.0282

(0.136) (0.283) (0.0855) (0.150) (0.0788) (0.187) (0.123) (0.0988) (0.173) (0.171) (0.0827) (0.0841)

Resch workers recat 0.0820 0.00800 0.261*** -0.108 -0.0159 0.0771 0.166 -0.171* 0.453** 0.379** 0.0954 0.00931

(0.141) (0.281) (0.0864) (0.156) (0.0810) (0.194) (0.127) (0.102) (0.180) (0.175) (0.0862) (0.0865)
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(0.351) (0.367) (0.178) (0.387) (0.206) (0.483) (0.323) (0.230) (0.447) (0.447) (0.215) (0.222)

Pseudo R2 6% 6% 13% 2% 3% 2% 3% 4% 3% 3% 3% 3%
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Standard errors in parentheses;*** p<0.01, ** p<0.05, * p<0.1
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Where the extent to which clients were lost was reported due to unplanned outages as the dependent 
variable on a re-categorised scale of 0-2, delay in manufacturing as an independent variable was 
statistically significant at the 1% level, with a positive relationship between the two, suggesting that 
delays in production may not in fact have been interpreted by respondents to mean a coping 
mechanism but rather a symptom. Although self-generation is not a statistically significant variable, 
increase in its use correlates with a decrease in loss of clients. The model likely suffers from 
endogeneity between use of delaying production and loss of clients, and interaction between the 
independent variables self-generation and delayed production. To test this, model 3 has been 
introduced with use of delay as a mitigating strategy as the dependent variable.  
 
Model 3 shows two statistically significant independent variables with a pseudo R-squared result of 
13% ς the highest reading from among all the models. An increase in the use of self-generation is 
associated with a decrease in delayed production. An increase in rescheduling workers is associated 
with an increase in delayed production.  
 
In terms of descriptive statistics, 61 firms that reported use of self-generated energy at levels 3 and 4 
(on a scale of 0-4) reported an aggregate score of 65 for total loss of output, where one respondent 
could score loss of output between 0-4. On average, the score of loss of output was 1.07. By contrast, 
those that did not use self-generation at all, or at levels 1 or 2 on the scale of 0-4 reported an aggregate 
score of 120 for loss of output. On average, the score of loss of output was 2.00. Hence using 
generators at least to a major extent resulted in firms reporting loss of output by almost a half of what 
firms that did not use generators to a major extent.   
 
Similarly, 61 firms that reported use of self-generated energy as a coping mechanism at levels 3 and 4 
on a scale of 0-4 reported an aggregate score of 44 for rescheduling workers, where one respondent 
could score rescheduling workers between 0-4. On average, the score of rescheduling workers was 
0.72. By contrast, those that did not use self-generation at all, or at levels 1 or 2 on the scale of 0-4 
reported an aggregate score of 103 for rescheduling of workers; an average score of 1.72 for 
rescheduling workers. Hence using generators at least to a major extent resulted in firms reporting 
rescheduling workers by 2.4x less.  
 
Models 4, 5, 6, 7, 8  
 
Models 4, 5, 6 and 7 look at the effect recorded coping strategies have on damage to equipment and 
to inventory.  
 
There are no statistically significant predictors of damage to equipment or inventory for planned 
outages (models 5 and 7). The use of voltage regulators, capacitors, or power factor correction units 
are a statistically significant and positive predictor of damage to equipment and inventory for 
unplanned outages (models 4 and 6). This result is the opposite of what would have been expected 
and suggests endogeneity. For this reason, model 8 has been created, where voltage regulators, 
capacitors and power factor correction units are the output variable as a mitigation strategy, and 
damage to inventory has been found to be a statistically significant predictor at the 5% level.  
 
Delay in production as a mitigation strategy was also a statistically significant predictor at the 10% 
level for damage to inventory caused by unplanned outages. The positive correlation also suggests 
endogeneity.  
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Whether a firm rescheduled its workers was found to be a statistically significant negative predictor 
of whether it used voltage regulators, capacitors or power factor correction units. 
 
Models 9 and 10 
 
Models 9 and 10 look at the downsizing of staff as a cost (the dependent variable). The only statistically 
significant predictor from those investigated is rescheduling of workers, but this is positively rather 
than negatively associated with the downsizing of staff. Again, this could be the result of respondents 
uƴŘŜǊǎǘŀƴŘƛƴƎ ΨǊŜǎŎƘŜŘǳƭƛƴƎ ƻŦ ǿƻǊƪŜǊǎΩ ŀǎ ŀ ǎȅƳǇǘƻƳ ǊŀǘƘŜǊ ǘƘŀƴ ŀǎ ŀ ŎƻǇƛƴƎ ƳŜŎƘŀƴƛǎƳΦ ²ƘŜǘƘŜǊ 
or not it is a symptom or coping mechanism, the rescheduling of staff seems to be an intermediate 
step before they are let go. 
 
¢ƘŜ ǎǳǊǾŜȅΩǎ ǊŜǎǳƭǘǎ ŦƻǊ ǎǳōǎŜŎǘƻrs did not predict the downsizing of staff when these were included 
as independent variables (not shown in the above table). 
 
Models 11 and 12 
 
With damage to firm reputation set as the dependent variable in models 11 and 12, several coping 
mechanisms appear to be associated. For unplanned outages, delays in production are positively 
associated and statistically significant at the 10% level. Again, delays in production may have been 
understood by respondents as a symptom rather than as a coping mechanism.  
 
Larger inventories, a statistically significant coping mechanism at the 10% level for unplanned outages, 
seem to be an effective mitigation strategy.  
 
Self-generation is a statistically significant mitigation strategy for planned outages, reducing damage 
to reputation.  
 
Capacitors, voltage regulators and power factor correction units are positively associated with damage 
to firm reputation. The positive association does not make sense in terms of causality; rather the 
relationship probably indicates that firms which suffer from power outages to the extent that they 
suffer reputational damage are also firms that use these technologies to mitigate against damage to 
their equipment and inventory. 

 

Discussion: efficacy of firm interventions in mitigating the costs of power outages 

Table 14 adds to an understanding of the efficacy of various interventions in mitigating the costs of 
power outages to large Zambian manufacturing firms. The use of larger inventories was negatively 
and statistically significantly correlated with damage to firm reputation for unplanned outages. 

The use of capacitors, voltage regulators and power factor correction units is statistically significantly 
positively correlated with damage to inventory for unplanned outages and damage to firm reputation 
for planned outages. However, this probably indicates reverse causality, as an alternative regression 
shows: damage to inventory is a positive and statistically significant predictor of use of capacitors, 
voltage regulators and power factor correction units. It is also useful to look at descriptive statistics to 
make sense of the results. 20% of firms that had a voltage regulator, capacitor or power surge factor 
unit saw damage to their inventory or equipment, in contrast with 40% of firms that did not have 
these seeing damage to their inventory or equipment. Firms using these interventions therefore seem 
to have decreased their chances of damage by 50%. A follow-up study with semi-structured interviews 
could confirm the flow of cause and effect.  
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Self-generation marginally misses out being a statistically significant negative predictor at the 10% 
level for loss in clients for unplanned outages. It is, however, statistically significant at the 1% level as 
a negative predictor of delay, which in turn is a statistically significant predictor at the 1% level as a 
positive predictor of loss in clients for both unplanned and planned outages. Self-generation is also a 
negative predictor at the 10% level of statistical significance for damage to firm reputation resulting 
from planned outages. Although the flow of causality is a logical one and one would not expect reverse 
causality in these instances, to address criticisms of endogeneity through reverse-causality, a follow-
up study with the same firms could clarify through semi-structured interviews what caused loss in 
clients, what caused production delays, how far self-generation mitigated these, and how decisions to 
invest in self-generation capacity and then use self-generation were made on an ex-ante and on an 
ex-post basis.  
 
That more than 95% of firms that have access to a generator use their generators in spite of its high 
running cost of circa USD 0.29/kWh shows that they see value in using them. That there was a spike 
in acquisition of generators in 2008 suggests that there was latent demand for them prior to the duty 
waiver introduced in 2008 (Government of Zambia, 2008) for their import. They help mitigate against 
loss of welfare. From a public policy perspective, then, their import into the country should continue 
unimpeded.  
 

5.5 Identifying firm characteristics that can be used to predict differing coping strategies  

 
Section 5.4 looked at the associations between coping strategies and costs of outages. This section 
looks at predictors of coping mechanisms.  
 

5.5.1 Predictors of whether firms keep more inventory as a coping strategy and reschedule workers  

 
Tobit regressions were run to find the predictors of the last two independent variables identified as 
coping mechanisms in Table 14. The below models in Table 15 are the best fit. 
 
For keeping larger inventory, two variables were found to be statistically significant predictors: the 
number of hours was statistically significant at the 5% level, and whether a firm rescheduled workers 
was statistically significant at the 1% level. The greater the number of hours a firm manufactured per 
week, the more likely it was to use keeping larger inventories as a coping strategy to power outages.  
 
If a firm rescheduled its workers, it was likely to also keep a larger inventory. The same is also true for 
firms that rescheduled workers: if a firm keeps a larger inventory as a coping mechanism for power 
outages, it is more likely to reschedule workers, and this association also holds at the 1% level of 
statistical significance.  
 
There were two other statistically significant predictors of whether a firm would reschedule its 
workers, both at the 5% level of significance and both as negative predictors. Use of self-generation 
reduced the need for rescheduling workers, and the number of hours a firm manufactured was also 
associated with a reduced need for relying on rescheduling workers. Together, these predictors 
suggest that less well-resourced firms resorted to rescheduling their workers. The intuition is that 
rescheduling is an easier option for smaller firms without backup generation capacity.  
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Table 15 Variables associated with firms keeping larger inventories and rescheduling workers 

 
                Source: Manufacturing survey 
 

5.5.2 tǊŜŘƛŎǘƻǊǎ ƻŦ ŀ ŦƛǊƳΩǎ ǎŎŀƭŜ ƻŦ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ǎŜƭŦ-generation and predictors of on-going use of 
back-up generation 

 

5.5.2.1 Time as a relevant factor in the purchase decision ς descriptive observations  
 
Of 2014-2018, respondents at firms regarded 2016 as the worst year in terms of production losses, 
followed by 2015. 2017 was worse than 2018 (QB1bbb of questionnaire in Annex 1).  

 
Surviving firms reported losses towards the higher spectrum of 16-30% in 2015 and 2016. Even in 
2018, firms were on average reporting production losses of 1-15%. 
 
Table 16 2016 saw even worse production losses than 2015, with surviving firms reporting losses on the higher spectrum of 

16-30%. Even in 2018, firms were on average reporting production losses of 1-15% 

 Year 2018 2017 2016 2015 2014 

Sum of 0-4 responses 47 66 92 73 40 

Number of responses for year 42 42 38 32 25 

Average score for year 1.12 1.57 2.42 2.28 1.60 

Ranked in terms of worst year 5 4 1 2 3 

            Source: Manufacturing survey 
 
To ensure robustness of results, the average of results obtained for a year was used rather than the 
aggregate score, which would have been skewed towards the more recent years for which more 
respondents remembered their experiences, or for which respondents were able to talk about their 
experience at the firm they were serving at when interviewed (more responses were received for 

/ƻǇƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ҦLarger inventory Reschedule workers

tǊŜŘƛŎǘƻǊǎ Ҩ recat recat

reschrecat 0.353***

(0.0861)

selfgenrecat 0.00213 -0.199**

(0.0879) (0.0827)

employees 0.000151 8.92e-05

(0.000510) (0.000491)

exports 0.00361

(0.161)

hoursweek 0.00428** -0.00403**

(0.00176) (0.00177)

basicmetals -0.126

(0.276)

invrecat 0.362***

(0.0872)

Constant 0.0957 0.997***

(0.187) (0.159)

Pseudo R2 7% 9%

Observations 117 117

Regression tobit tobit

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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more recent years). Respondents were asked to rank a year 0-4 for losses. 0 represented no losses in 
production, 1 represented 1-15% losses of targeted production, 2 represented 16-30%, 3 represented 
31-50% losses and 4 represented more than 50% of losses. To account for the greater number of 
responses for the most recent years, the aggregate score for a given year was divided by the number 
of responses for that year. With this, 2016 and 2015 ranked as worse years than the most recent years, 
meaning that even after discounting for what happened in the further past, respondents still rated 
these years as the worst for power outages. 
 
Purchase year ƻŦ ŦƛǊƳǎΩ ƻƭŘŜǎǘ ƎŜƴŜǊŀǘƻǊs was data that was collected because it was directly 
observable by enumerators looking at the year written on generators. In this way, it is not a piece of 
datum that can be mistakenly reported by a respondent. It may possibly be a good proxy for the year 
in which first generators bought by firms if firms were not replacing damaged generators. This rests 
on the assumption that generators are resilient and have long lifespans. Whereas 3 firms reported 
damaged generators that they had not replaced, 6 firms purchased their oldest generators in use 
before 2008, with the oldest generator in use having been purchased in 1994. 36 out of 79 firms (45% 
of firms) bought their oldest running generators before the power outages of 2015. This would seem 
to support the notion that at least a large portion of generators still in use in 2018 were resilient.  
 
2008 was the year in which the Zambian government waived duties on imported generators 
(Government of Zambia, 2008). This could explain why 2008 is a modal year for the purchase of 
generators in the years up to 2013. 
 
If the year of ǇǳǊŎƘŀǎŜ ƻŦ ŦƛǊƳǎΩ ƻƭŘŜǎǘ ƎŜƴŜǊŀǘƻǊǎ ƛǎ ŀ ƎƻƻŘ ǇǊƻȄȅ ŦƻǊ ǘƘŜ ȅŜŀǊ ƻŦ ǇǳǊŎƘŀǎŜ ƻŦ ŦƛǊƳǎΩ 
oldest generators, then the modal year for first-time purchases of generators was 2016. Of 79 
responses, 21 (27%) of firms bought their first generator in 2016, while 20 (25%) of firms bought their 
first generator in 2015. Together, 2015 and 2016 accounted for 52% of first-time generator purchases.  
 

Figure 12 Year in which first generator in use was purchased 

 
            Source: Manufacturing survey 
 
The correlation between the scores for how bad each year between 2014-2018 was in Table 16 above 
and the number of generators that were purchased in 2014-2018 is 97% - see Figure 13. 
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Figure 13 Number of first generators bought by year; average score for losses by year (x10 from Table 16)  

 
            Source: Manufacturing survey 
 

5.5.2.1.1 Worst months generally for outages 
 
Enumerators were asked to explore the seasonality of outages. This is relevant knowledge for 
manufacturing firms to be better prepared for when to expect power outages. Ninety-five votes were 
cast in response to the question of what months were worst for power outages by 31 distinct 
respondents. October was noted as the worst month for outages, followed by November and 
September. The month least reported for worst outages was April, which is in the dry season and 
when ZESCO produces less than average energy. 
 

Figure 14 Months rated as the worst for power outages 

 
              Source: Manufacturing survey 
 

Discussion: How worst months for power outages can be explained 

 
Figure 14 illustrated how firms ranked months for worst power outages, reproduced as the navy 
columns in Figure 15 below. Juxtaposed with average precipitation data as well as for energy 
consumption in 2014 to 2016, it becomes apparent why October ranks as the worst month: it follows 
months of no rainfall. Hydropower reservoir levels will be at their lowest.  
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Figure 15 October follows months of no rainfall is the worst month for power outages 

 
Sources: Manufacturing survey; ZESCO Ltd, 2017d; World Bank, 2018d 

 
 

5.5.2.1.2 Observed generator usage 

 
Six large manufacturing firms shared their generation hours per month for varying periods. As the 
graphs show, the most concentrated period of outages was between June 2015 and October 2016. 
There was extreme use of self-generation in November and December 2017 for a particular company, 
and several companies were still using self-generation as late as April, May, June and July, 2018.  
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Figure 16 The self-generation hours/month profiles of 6 large manufacturing firms, Dec 2014-July 2018. Note: empty bars 
do not necessarily mean no generation hours that month 

 
             Source: Manufacturing survey 
 
In focusing on the hours of self-generation for the period January 2015-February 2017 for two large 
food and beverage companies, one located in Kitwe and one in Lusaka, it becomes apparent that the 
self-generation patterns are an almost perfect inflection of one another, suggesting that outages 
between the two cities could have been alternating. 
Figure 17 Self-generation hours/month profiles of one large manufacturing firm in Kitwe and one large manufacturing firm 

in Lusaka, Dec 2014-July 2018. Note: empty bars do not necessarily mean no generation hours that month 
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              Source: Manufacturing survey 
 
Diesel use by a large beverages company dramatically tailed-off in 2017 when reservoir levels 
returned to normal.  
 

Figure 18 Diesel use by a large beverages company in Lusaka, Jan 2016-Jun 2018 

 
                Source: Manufacturing survey 

 

5.5.2.2 Ownership rate versus usage rate ς descriptive observations  
 
Of 123 firms asked, 90 (i.e. 73%) responded that they had acquired use of a generator, through one 
mechanism or another (if not from out-right purchase and sole ownership), and 1 firm responded that 
they were waiting for the shipment of a generator. 
 
By contrast, 81 out of 122 firms (66%) said that they used their generator, i.e. not all firms that had 
acquired access to a generator used them. The discrepancy for 3 firms that had acquired use of a 
generator at one time but did not use it was explained by the fact that their generators were no longer 
operational. One of them was engaged in trying to repair its generator. The other two did not report 
trying to repair or replace their generator. Taking these three firms out of consideration, 81 out of 87 
firms (93% of firms) that had had access to a generator and whose generator did not break down 
continued to use their generator. 
 

5.5.2.3 Econometric observations 
 
Two different types of regression model were run to investigate the predictors of scale of investment 
in self-generation and extent of use of self-generation, to see how they differed. An ordinary least 
squares regression model was used to predict the kVA of installed generator capacity that firms 
invested in by various characteristics, since the dependent variable of kVA installed capacity was 
continuous. Since ordinal logistic regression analysis did not return Brant tests, Tobit regressions were 
run identify which firm-level variables impacted the extent to which self-generation was used since 
the dependent variable came in the form of ordinal outputs 0 for no use, 1, 2, 3 and 4 for use all the 
time.  
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Because an OLS regression model was used to predict installed capacity and a Tobit regression was 
used to predict extent to which the generator was used, , a direct comparison of the predictors of 
backup generation and predictors of backup usage cannot be provided. This does not mean a 
comparison is impossible. Statistically significant predictors for regressions can be compared, and 
whether the impact they have has the same direction of impact.  
 
Regressions were run against at most seven independent variables at a time, because of the limited 
number of observations.. Below is a table with those variables that were found to have statistically 
significant associations with the dependant variables, and the models of best fit.  
 
According to the R-squared and pseudo R-squared scores of the two models, the explanatory value of 
the regression models for predicting self-generation capacity is greater than the models for predicting 
extent of generator use. This may be a function of richer output data for the former: the installed 
capacity had a larger range and more diverse output, whereas for the ordinal logistic model, it was 
just five different outputs, ranging from 0-4.  
 
R-squared on its own is not the only metric for determining how good a model is. The probability that 
the joint null hypothesis that all regression coefficients are zero, denoted by the prob > chi 2 statistic, 
tells how statistically significant the models are. So in the case of models 6-9, whereas models 7 and 
8 wƛǘƘ ǘƘŜ ƛƴŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ Ψƴƻǘ ½ŀƳōƛŀƴ ƻǿƴŜŘΩ ƘŀǾŜ ƘƛƎƘŜǊ ŜȄǇƭŀƴŀǘƻǊȅ ǇƻǿŜǊΣ ǘƘŜȅ ŀǊŜ ŀƭǎƻ 
less statistically significant than models 6 and 9 which have wood as a variable. In regressions where 
Ψƴƻǘ ½ŀƳōƛŀƴ ƻǿƴŜŘΩ ǿŀǎ ƛƴǎŜǊǘŜŘ ŀǎ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜ with wood, wood was automatically 
omitted by Stata.  
 
 
 
 
 
 
 
 
 
 
 

Table 17 Comparison of ownership of backup generation capacity versus extent to which self-generation is used 
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            Source: Manufacturing survey 

 
{ƛƳƛƭŀǊƭȅΣ ǘƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ ǘƘŜ Ψƴƻǘ ½ŀƳōƛŀƴ ƻǿƴŜŘΩ independent variable seemed to have an impact 
on other variables: in OLS model 4, it seems to have been responsible for the negative coefficient sign 
of hours of production per week, which otherwise had a positive sign and was statistically significant 
at the 10% level in model 1. It also might have been responsible in model 4 for making extent of self-
generation a non-statistically significant predictor, whereas in model 5, self-generation extent was 
statistically significant at the 1% level. 
 
The one definitive result from the OLS models 1-5 is that firm size in terms of employees is a 
statistically significant predictor of the amount of installed kVA of self-generation capacity.  
 
Despite their lower R-squareds, models 6-9 yield more predictors of the extent to which firms self-
generate.  
 
Whether a firm belongs to the basic metals subsector is a statistically significant negative predictor of 
the extent to which firms self-generate. Wood is similarly a statistically significant negative predictor 
ǿƘŜƴ ƴƻǘ ƻƳƛǘǘŜŘ ōȅ ǘƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ ǘƘŜ Ψƴƻǘ ½ŀƳōƛŀƴ ƻǿƴŜŘΩ ǾŀǊƛŀōƭŜΦ 
 
¢ƘŜ ǾŀǊƛŀōƭŜ Ψƴƻǘ ½ŀƳōƛŀƴ ƻǿƴŜŘΩ ƛǎ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ǇƻǎƛǘƛǾŜ ǇǊŜŘƛŎǘƻǊ ƻŦ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ 
firms self-generate. Inclusion of this variable seems to dampen the statistical significance of the basic 
metals variable, as well as of exports, which is otherwise a statistically significant predictor. It increases 

(1) (2) (3) (4) (5) (6) (7) (8) (9)

employees 3.617*** 3.639*** 6.045*** 5.795*** 3.432*** 0.00176* 0.00151 0.00237 -0.000150

(0.509) (0.517) (1.295) (1.282) (0.509) (0.00104) (0.00179) (0.00167) (0.00124)

exports 229.2 238.1 438.8 318.8 150.1 0.773** 0.720 0.622*

(157.9) (159.1) (431.3) (430.9) (158.3) (0.321) (0.596) (0.320)

hoursweek 3.036* 2.891 0.369 -0.375 2.702 0.00274 0.00487 0.00618 8.67e-05

(1.751) (1.786) (3.658) (3.625) (1.740) (0.00354) (0.00487) (0.00482) (0.00360)

notzambian 417.9 243.5 1.080** 1.184***

(309.4) (324.8) (0.420) (0.418)

basicmetals -56.15 -808.4 -532.4 105.0 -1.347** -1.657* -1.728* -1.339**

(328.6) (640.3) (654.5) (325.4) (0.558) (0.884) (0.896) (0.655)

o.wood - - -

wood -353.6 -142.9 -1.751** -1.604**

(394.5) (391.9) (0.803) (0.789)

selfgen 164.9 117.7***

(108.3) (44.30)

var(e.selfgen)

kva 0.000526***

(0.000192)

Constant -254.0* -233.5 -354.7 -415.3 -420.2*** 1.462*** 0.320 0.241 1.708***

(142.3) (147.6) (367.0) (362.7) (159.9) (0.287) (0.474) (0.477) (0.298)

Observations 114 114 42 42 114 119 43 43 114

R-squared/Pseudo R-squared 45% 45% 55% 58% 49% 5% 10% 9% 6%

Prob > chi2 0.05% 0.68% 0.56% 0.02%

Regression model linear linear linear linear linear tobit tobit tobit tobit

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

Installed generator capacity, kVA Extent to which self-generate, 0-4
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the Tobit ǊŜƎǊŜǎǎƛƻƴ ƳƻŘŜƭǎΩ w-squared scores, but also makes the overall models less statistically 
significant.  
 
Extent to which self-generation is used and installed capacity are statistically significant predictors for 
one another, although extent to which a firm self-generates is not a sensible predictor for installed 
capacity since the extent to which a firm can generate electricity would only happen once generation 
capacity had been installed.  
 
These results are at great variance to the results in the working paper (Ahmed, Baddeley, D. M. 
Coffman, et al., 2019), due to the impact of exǇǳƴƎƛƴƎ 9ƴǳƳŜǊŀǘƻǊ !Ωǎ ǊŜǎǳƭǘǎ ŦǊƻƳ ǘƘŜ ŀƴŀƭȅǎƛǎΦ 
 
Finding that basic metals and wood were predictors of less use of self-generation, I wanted to see 
what the effect would be on workers. Basic metals subsector was statistically significantly and 
positively correlated with delays in production (model 2 in Table 18) and also with a loss of clients 
when unplanned outages occurred (model 4), but not with rescheduling workers (model 1) or firing 
staff (models 5 and 6). The wood subsector was not a predictor for any of these outcomes. 
 

Table 18 Tobit regressions of various dependent variables run on the basic metals and wood subsectors and on self-
generation use and rescheduling workers  

 
 Source: Manufacturing survey 
 

5.5.3 Discussion on the predictors of coping mechanisms  

The number of hours a large Zambian manufacturing firm operates is a positive predictor of whether 
it will keep larger inventories and use capacitors, voltage regulators or power factor correction units. 
For the former, whether a firm reschedules its workers is also a statistically significant predictor. For 
the latter, as was discussed already above, damage to inventory was also a predictor. 

Timing of acquisition of the use of a self-generator was 92% correlated with when firms reported to 
have experienced their worst power outages. Tellingly, age ς ŀ ǇǊƻȄȅ ŦƻǊ ŀ ŦƛǊƳΩǎ ƭŜǾŜƭ ƻŦ ŜȄǇŜǊƛŜƴŎŜ 
and business acumen, and one that Steinbuks and Foster found to be a statistically significant 
predictor of backup generation ownership (Steinbuks and Foster, 2010) ς was not a statistically 
significant predictor of backup generation ownership. This suggests that many large manufacturing 
Zambian firms did not perceive power outages to be a threat to their operations prior to the outages 

(1) (2) (3) (4) (5) (6)

/ƻƴǎŜǉǳŜƴŎŜǎ Ҧ planned outagesunplanned outagesplanned outagesunplanned outages

/ƻǇƛƴƎ ƳŜŎƘŀƴƛǎƳǎ Ҩresch workers recat delay loss of clients loss of clients firing staff firing staff

basicmetals -0.0422 1.084** 0.118 0.845** 0.461 0.0765

(0.291) (0.500) (0.444) (0.418) (0.522) (0.505)

wood 0.1382 0.189 -0.0355 0.503 -0.264 0.489

(0.425) (0.733) (0.669) (0.611) (0.764) (0.760)

selfgenrecat -0.251*** -0.712*** -0.286* -0.297** 0.0396 -0.143

(0.085) (0.153) (0.145) (0.129) (0.160) (0.165)

reschrecat 0.494*** 0.0411 0.191 0.541*** 0.381**

(0.156) (0.146) (0.131) (0.164) (0.166)

Constant 0.987*** 2.673*** 1.104*** 1.204*** 1.203*** 0.971***

(0.131) (0.274) (0.269) (0.233) (0.290) (0.306)

Prob > Chi2 2.9% 0.0% 30% 0.3% 2.0% 9.1%

Pseudo R2 2.9% 9.4% 1.8% 4.1% 2.6% 2.8%

Observations 122 120 86 119 120 86

regression run tobit tobit tobit tobit tobit

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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of 2015 and 2016 ς indeed this is borne out by the increase in ownership of generators from 38% of 
ŦƛǊƳǎ ƻǿƴƛƴƎ ŀ ƎŜƴŜǊŀǘƻǊ ƻōǎŜǊǾŜŘ ŦǊƻƳ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ нллн ǘƻ нллс 9ƴǘŜǊǇǊƛǎŜ {ǳǊǾŜȅǎ (Steinbuks 
and Foster, 2010, table 1) ǘƻ то҈ ƛƴ нлму ŦǊƻƳ ǘƘƛǎ ǘƘŜǎƛǎΩ ǇǊƛƳŀǊȅ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ. For the period 2002 
to 2006, Steinbuks and Foster had calculated a negative average cost-benefit figure for owning a 
generator given the infrequency of power outages and the high capital cost of buying one (Steinbuks 
and Foster, 2010) But during the power crisis of 2015 and 2016, both old and new firms saw the need 
for backup generators. Timing of crisis took precedent over age of firm.  

Like Steinbuks and Foster (2010), the survey found firm size, export orientation and whether a firm 
was owned by Zambian or not to be statistically significant predictors of generator ownership. My 
survey analysis in Table 17 shows firms with more employees had statistically significantly more 
installed capacity. It does not show statistical significance for export facing firms or Zambian 
ownership in this regard, but where it goes beyond Steinbuks and Foster is that it examines predictors 
of the extent to which firms report self-generation. Firms that exported were likely to report 
statistically significantly more self-generation use. Firms that were not owned by Zambians, or that 
were in the basic metals or wood subsectors were likely to report statistically significantly less self-
generation use. 

Regarding subsectors, the study had different findings than Steinbuks and Foster (2010), perhaps 
partly due to the lower number of observations, but also more nuanced findings because it went a 
step beyond.  

Like Steinbuks and Foster, the study found that food and beverages were a statistically significant 
positive predictor of installed backup generation capacity. A former production manager at a milk 
factory gave a qualitative explanation for why self-generation was important for milk production, 
which falls within the food and beverages subsector. He said (personal communication, 25th May, 
2018) that even half a second of power outage would result in the reset of the manufacturing process 
for eight hours because of the vulnerable sterilisation process. To prevent this from happening, the 
firm used ZESCO to charge the batteries for their Uninterrupted Power Supply machines, which they 
used all of the time. Their machines were not run on ZESCO power directly. This accorded with what 
Pasha et al (1989) found: that there is a major variation between type of industry and the cost of an 
outage: continuous-process industries are more vulnerable to spoilage and would therefore do the 
most to protect against losses.  

Steinbuks and Foster were able to rank in order of magnitude of coefficient for statistically significant 
subsectors for most likely to own a generator ς  

1. hotels and restaurants,  
2. food and beverages,  
3. chemicals and pharmaceutics,  
4. non-metallic and plastic materials,  
5. metals and machinery,  
6. wood and furniture.  

The survey and analysis showed a similar ranking among subsectors for which there were more than 
5 firms, when ranking subsectors by how frequently their firms marked the use of self-generation by 
ΨƳƻǎǘΩ ƻǊ ΨŀƭƭΩ ƻŦ ǘƘŜ ǘƛƳŜΥ  

1. fabricated metals  
2. food and beverages  
3. textiles and garments 






































































































































































































































































