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Study aims and research 
questions 



Study Aims 

• Assess and quantify the impact of electricity insecurity on firm 
productivity and competitiveness, and on investment decisions for 
start-up and expansion 

• Improve understanding of how SMEs mitigate the effects of 
electricity insecurity on their operations  
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Acknowledgements are due to Hayley Sharp and Alistair Wray for their guidance and advice for the conduct of the study.
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Andrew Scott (ODI) - lead
Alberto Lemma, Emily Darko (ODI) – data, literature and qualitative study
Juan Pablo Rud (consultant) – econometric analysis
Dickens Kamugisha, Ifeanyi Austine Okere, Asish Subedi and Mohamed Taher (country consultants)
Ilmi Granoff (ODI) – review 



Research Questions 

• How does electricity insecurity impact on SME’s productivity? 
• How does electricity insecurity impact on SME’s cost-

competitiveness? 
• How does the perceived threat of electricity insecurity influence 

businesses’ decision-making when considering whether to move 
into a new area or develop their business? 

• What strategies and tactics have SMEs developed (on both 
supply-side and demand-side) to cope with and mitigate the 
impacts of electricity insecurity? 
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Methodology 



Methodology 

1. Literature review: review of grey and published literature on how electricity 
insecurity affects manufacturing SME cost-competitiveness and productivity, 
influence on start-ups and investment decisions and on how SMEs cope. 
 

2. Data analysis: analysis of firm-level surveys by looking at data from country-wide 
enterprise surveys in low- and middle-income countries and through regression 
analysis on data from the World Bank Enterprise Surveys for six selected countries. 
 

3. Qualitative interviews: key informant interviews in four countries (Bangladesh, 
Nepal, Nigeria and Uganda) with SMEs and stakeholders from business 
development and finance organisations, government and the energy sector. 
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The study had three elements – a literature review, statistical analysis, and collection and analysis of qualitative information.

The resources and time available for the study meant a focus on data for 6 countries and a small sample of informants in 4 countries for the qualitative element. 

Data Analysis: For six selected countries the study carried out regression analysis to determine the effects of electricity insecurity on firms’ total factor productivity, cost-competitiveness, and investment. The analysis of each country’s data was limited to small- and medium-scale firms (as defined summary data from country-wide enterprise surveys in low- and middle-income countries, including the World Bank Enterprise Surveys, the International Finance Corporation’s MSME survey data by the Enterprise Surveys) in the manufacturing sector. 



Methodology: Literature Review 
 

Literature Review 
• Two broad categories of literature were found:  

– empirical/statistical analysis (usually analysis of household/enterprise survey 
data)   

– anecdotal/qualitative approaches, within small areas or comparison across areas 
 

• Literature explicitly on manufacturing SMEs is limited 
 

• There is considerably more literature on the effects on firms of access to electricity 
than on electricity reliability 
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The literature review identified grey and published literature from previous reviews of literature on electricity and SMEs and by online searches (using Google, Eldis and Swetwise). Search terms used included:
“electricity reliability developing countries”
“electricity insecurity”
“electricity reliability”
 “electricity insecurity and enterprise”
“electricity reliability and enterprise”
“electricity insecurity and business”
“electricity insecurity and manufacturing”
 “electricity reliability and manufacturing”
“smes productive use of electricity”



Methodology : Data analysis 
 

Country selection and data focus 
• 6 countries were selected for statistical analysis: Bangladesh, Nepal, Nigeria, 

Pakistan, Tanzania and Uganda 
– Selected for geographical location, proportion of SMEs and impact of SMEs in 

economy and importance of electricity insecurity 
• Focus on manufacturing sector SMEs, and all SMEs in the enterprise survey data 

are formal sector 
• Data source: World Bank Enterprise Surveys 
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Presentation Notes
In-depth statistical analysis in 6 countries – criteria:
Include countries from SSA and S Asia
The population of SMEs (number of SMEs per 1000 people), number of manufacturing SMEs (number
and proportion of total SMEs) and employment in SMEs (proportion of total employment in SMEs)
The importance of electricity insecurity (number and frequency of outages, generator use, perceptions of
electricity insecurity as a major constraint)
DFID priority country
World Bank Enterprise Surveys: include data on the frequency and duration of electrical outages, losses (as a proportion of total sales) attributed to electrical outages, the use of generators and the proportion of electricity from a generator. Data on sales, employment, capital investments and costs of production are also available.

Limitations of Enterprise Surveys: Some of the data collected is subjective, based on perceptions and recall, and therefore open to bias (Dethier et al., 2011). This limits the potential for comparisons between countries and between surveys in one country in different years. Variations occur in the proportion of firms responding to each question, further limiting the scope for detailed statistical analysis.
Data only covers formal SMEs – in S Asia and SSA a large proportion of SMEs are informal – and excludes micro-enterprises (firms with under 5 workers).



Methodology : Data analysis 
 

Regression Analysis 
• Regression analysis carried out to determine effects of electricity insecurity 

on firms’ total factor productivity, cost-competitiveness, investment and 
generator ownership 

• Effect of electricity insecurity on SME productivity: regressions on enterprise 
total factor productivity, labour productivity and losses from outages 

• Effect of electricity insecurity on cost-competitiveness: regressions on cost of 
electricity as proportion of total production costs and as proportion of non-
labour costs 

• Regressions on impact of electricity insecurity on investment, focusing on 
data on expenditure by enterprises on fixed capital  
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The statistical analysis used the World Bank Enterprise Surveys for the six selected countries. The World Bank has data available from Enterprise Surveys in 135 countries. These are firm-level surveys of a representative sample of firms, and cover a range of topics relating to business performance and the business environment, including access to reliable electricity. The data have been used in recent years by a number of studies examining the relationship between firm performance and the business climate (Dethier et al., 2011).

The surveys use two instruments: a Manufacturing Questionnaire and a Services Questionnaire, with scope for additional questions tailored to the national context. The standard Enterprise Survey topics include firm characteristics, gender participation, access to finance, annual sales, costs of inputs/labour, workforce composition, bribery, licensing, infrastructure, trade, crime, competition, capacity utilization, land and permits, taxation, informality, business-government relations, innovation and technology, and performance measures. Electricity falls under the infrastructure label, the specific questions covering applications for connections, outages, the use and ownership of generators, and expenditure on electricity.

Respondents to the surveys, which are conducted face-to-face by private contractors on behalf of the World Bank, are business owners and senior managers. Some of the data collected is subjective, based on perceptions and recall, and therefore open to bias (Dethier et al., 2011). This limits the potential for comparisons between countries and between surveys in one country in different years. Variations occur in the proportion of firms responding to each question, further limiting the scope for detailed statistical analysis.

The Enterprise Surveys use stratified random sampling, with strata for firm size, business sector, and geographic region within a country. Firm size levels are 5-19 (small), 20-99 (medium), and 100+ employees (large-scale firms). The surveys exclude micro-enterprises (fewer than 5 workers) and state-owned enterprises, but oversample large private firms. The size of the sample varies with country size, ranging from 1200-1800 interviews in larger countries to 150 interviews in small countries. Overall, 47% of the firms surveyed are small-scale enterprises, 33% medium-scale and 20% large-scale.

This study focuses on manufacturing enterprises, which account for 56% of all the firms covered by the Enterprise Surveys. In the six countries selected for detailed statistical analysis the proportion of manufacturing enterprises in the samples ranges from 50% to 83%.

To estimate the effect of electricity insecurity on SME productivity, ODI will follow the approach taken by Arnold et al. in World Bank Research Working Paper 4048 “Services Inputs and Firm Productivity in Sub-Saharan Africa: Evidence from Firm-Level Data” (2006), and used by ODI in the “Job Creation Impact Study: Bugoye Hydropower Plant” (2013). We will run regressions on enterprise total factor productivity and losses from outages, with key variables (including sector, firm size, foreign/domestic ownership, and age of firm).




Key characteristics of samples analysed 
 

  Bangladesh Nepal Nigeria Pakistan Tanzania Uganda 

Enterprise Surveys 
Year of survey 

2013 2013 2010 2004-07 2006 2006 

Total number of 
firms  1180 241 1549 935 273 307 

Number of SMEs 
819 180 1485 771 239 282 

Average age of 
firms (years) 

20.9 18.8 17.0 23.1 14.3 12.8 

Proportion (%) 
owning a generator 

57.8 56.0 83.9 30.8 49.1 27.7 

Number of outages 
per month 80.0 13.3 30.3 32.8 11.7 11.0 

Average duration of 
outage (hours) 

1.35 3.76 8.92 2.22 7.44 11.17 

12 Source: World Bank Enterprise Surveys 



Methodology : Qualitative Interviews 
 

• Key informant interviews were conducted in 4 countries: Bangladesh, Nepal, Nigeria 
and Uganda.  

• Semi-structured interviews conducted with 40 SMEs and 42 stakeholders (e.g. 
business associations, financial institutions, enterprise funds, investment authorities 
and energy sector organisations)  

• Interview questions to SMEs addressed their experiences with electricity insecurity 
and the impact on their business, and how they cope 

• Stakeholders were asked about their perceptions of impacts on productivity and 
investment, and suggested best practice on mitigating strategies  
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Key informants were purposively selected following a mapping of stakeholders in each country.



Overview of research findings: Qualitative Interviews 
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SMEs interviewed by sector 

Food and 
beverages 

25% 

Construction 
materials, wood, 
metals and paint 

25% 
Textiles 

17% 

Machinery and 
equipment 

15% 

Cosmetics 
7% 

Handicrafts 
5% 

Paper and 
printing 

3% 

Plastics 
3% 

Presenter
Presentation Notes
4 of the SMEs had 5 staff or fewer, 26 of the SMEs had 6-50 employees, 8 had 51-100 employees and 2 had more than 100. The average size of the sample is just under 38 employees. 

All SMEs interviewed were in the manufacturing sector, and the sample covers major sub-sectors. 34 were in Urban areas, 2 in rural areas and 4 in peri-urban areas.

10 SMEs in food and beverages, 10 in construction, 7 textiles, 6 machinery, 3 cosmetics, 2 handicrafts and 1 in paper and plastics.
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Stakeholders interviewed by type of organisation 

Business 
Association 

Government/ 
Donor/ 

Enterprise Fund 

Financial 
Institution 

Electricity Sector 
Organisation 

Other 
organisation 

supporting SMEs 

Overview of research findings: Qualitative Interviews 
 



SMEs and Electricity Data 
Overview 



Overview: SMEs 

• MSMEs in emerging markets: almost 90 million 
• Proportion of jobs in the developing world provided by MSMEs: two-thirds 
• Proportion of new jobs created by informal sector in Africa: 93% 
• Proportion of SMEs in the manufacturing sector: 22% 
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Sources: IFC MSME Country indicators, World Bank Enterprise Surveys 
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Electricity 

• Cost to get electricity in sub-Saharan Africa (as a percentage of income 
per capita): 4,736.9% 

• Days to gain access to electricity in South Asia: 148 
• Electricity losses as a percentage of output in South Asia: 20.3% 
• Hours for an average outage in South Asia: 2.4 and SS Africa: 5.3 
• Percentage of SMEs identifying electricity as a major constraint in SS 

Africa: 48.8% and South Asia: 51.1% 
 

18 Sources: IFC MSME Country indicators, World Bank Enterprise Surveys 
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In high-income OECD countries the cost to get electricity is 79.1% of average per capita income, and the number of days to gain access is 89. In HICs average outages are 0.99 hours long and 26% of firms identify electricity as a major problem.



MSME indicators for selected countries 
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Country MSME definition 
(no. workers) 

% MSMEs in 
manufacturing 

MSMEs per 
1,000 people 

Informal 
MSMEs per 

1,000 people 

MSME employment  
(% total) 

Bangladesh 1 - 99 28.8% 20.1 40.5 12.8 

Nigeria 1 - 50 - 61.1 61.1 50.0 

Nepal 0 -199 74.6% 1.7 - 76.1 

Pakistan 1 - 250 48.3% 18.7 - 78.0 

Tanzania 1 – 99 8.9% 1 76.7 - 

Uganda 1 – 99 12.9% 6.2 40.7 6.1 

Source: IFC (2013) 



Sectoral distribution of SMEs in selected countries 
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The sectoral distribution of SMEs covered by the Enterprise Surveys differs between countries. The industrial breakdown of manufacturing sector SMEs also differs.



Quality of electricity in selected countries 
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  Number of 
electrical 

outages in 
a typical 
month 

Duration 
of a typical 
electrical 
outage 
(hours) 

Losses due 
to 

electrical 
outages 
(% of 
annual 
sales) 

Percent of 
firms 

owning or 
sharing a 
generator 

Proportion 
of electricity 

from a 
generator 

(%) 

Days to 
obtain an 
electrical 

connection 
(upon 

application) 

Percent of 
firms 

identifying 
electricity 
as a major 
constraint 

Bangladesh  100.7 1.1 10.1 52.3 11.9 50.3 78.4 

Nepal  8.7 1.2 10.4 50.5 7.4 21.3 68.8 

Nigeria  25.2 7.8 8.5 85.6 52.1 7.5 75.9 

Pakistan 31.7 2.1 8.2 20.1 6 106.3 74.5 

Tanzania  9.1 6 7.3 45.7 16.8 44.3 88.4 

Uganda  10.7 9.7 9.4 28.9 8.9 33 84.2 

Source: World Bank Enterprise Surveys 



Percent of firms identifying electricity as a major constraint 
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Outages by number and duration 

23 

0

5

10

15

20

25

30

35

40

All Countries East Asia &
Pacific

Eastern
Europe &

Central Asia

Latin America
& Caribbean

Middle East &
North Africa

South Asia Sub-Saharan
Africa

Number of electrical outages in a typical month Duration of a typical electrical outage (hours)

Source: World Bank Enterprise Surveys 



Electricity insecurity experienced by small, medium 
and large firms  

Number of outages per month Sales(%) lost due to outages 

Small Medium Large Small Medium Large 

Bangladesh (2013) 64.5 73.1 53.0 7.0 4.4 4.9 

Nepal (2013) 11.3 31.8 4.7 18.1 20.2 n/a 

Nigeria (2010) 24.9 25.7 29.0 9.1 8.5 6.8 

Pakistan (2007) 32.0 34.5 21.6 9.2 9.4 7.6 

Tanzania (2006) 9.2 8.8 12.2 17.4 18.9 13.7 

Uganda (2013) 5.3 10.5 4.5 10.7 14.4 13.7 

24 Source: World Bank Enterprise Surveys 



Cost distribution of firms  

Country Labour costs (%) Electricity costs 
(%) 

Materials costs 
(%) 

Other costs (%) 

Bangladesh 14.26 2.20 78.43 4.95 

Nepal 6.91 2.69 85.71 4.62 

Nigeria 11.26 0.37 79.81 8.35 

Pakistan 7.50 3.72 84.04 4.74 

Tanzania 11.57 2.39 90.20 6.86 

Uganda 10.27 1.61 73.22 12.30 
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Source: calculated from World Bank Enterprise Surveys 

Presenter
Presentation Notes
Electricity costs, on average, account for a small proportion of total production costs for manufacturing SMEs.

Materials costs are the major cost of production, and may not be incurred during outages.



Electricity Insecurity and 
SME Productivity 



“Access is very, very 
cheap, if everything was 

working properly…”  
Onitsha Chamber of 

Commerce employee 
 
 

Nigeria experiences 25.2 outages a month, lasting an average of 7.8 hours 



Everything goes hand in hand, so for 
example without electricity it is hard 

to use technology, no electricity 
means lower levels of productivity 

from using more basic tools. Manual 
labour is slower.” 

Federation of Women Entrepreneurs 
Association Nepal 



Electricity Insecurity and SME Productivity  

• Many firms which experience outages have lower productivity but the 
results are mixed 

• When electricity insecurity is measured in terms of duration and 
frequency of outages, lower productivity is associated with more frequent 
and longer outages  

• There is no consistent variation in the effects of outages on labour 
productivity between different types of SME  

• Variation in findings between countries seems to be related to differences 
in geography, economic structure and SME sector, and overall business 
environment  
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Data analysis reveals that many firms which experience outages (as opposed to those that do not) have lower productivity (measured in terms of total factor productivity and productivity per worker)

When electricity insecurity is measured in terms of duration and frequency of outages, lower productivity is associated with more frequent and longer outages – although this finding is not universal

There is no consistent variation in the effects of outages on labour productivity between different types of SME (size, sector, ownership, electricity costs as proportion of total costs, capital intensity)

Variation in findings between countries seems to be related to differences in geography, economic structure and SME sector, and overall business environment 



Electricity Insecurity and 
SME Cost-competitiveness 



“Our prices are competitive among 
similar companies that are doing 

quality services, but higher than small 
companies who don’t care about 

quality. This is a big challenge. We are 
losing clients to those low quality 

companies” 
Medium-sized bakery business in Uganda 



Electricity insecurity and SME cost-competitiveness 

• Absence of literature on the influence of electricity insecurity on SME 
competitiveness 

• SMEs experiencing outages do not necessarily have higher unit costs of 
production 

• Explanation for the absence of significant effect on unit cost:  
– the small proportion of electricity in total costs 
– outages stimulate better management practice, reducing negative 

effects on unit costs 
• Competitiveness also depends on product quality and ability to meet 

orders on time, neither of which are captured in enterprise survey data 
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There is an absence of literature on the influence of electricity insecurity on SME cost-competitiveness; literature on the effects of outages on enterprise costs tends to consider either total costs or costs of electricity

Data analysis found that SMEs experiencing outages do not necessarily have higher unit costs of production. Half of the SMEs interviewed reported that electricity insecurity impacts their prices, half said it did not. 





Electricity Insecurity and 
Investment 



“I’m seeing a tendency of people 
becoming middlemen rather than 

involving in the production process. 
Such middlemen would easily have 

involved in production had there been 
enough electricity and no additional 

cost for diesel generator”  
Small-sized Nepalese coffee processing SME 



“Investment decision has not much to 
do with electricity availability because 
our biggest problem in investing more 

is that we are not able to compete 
with cheap Chinese products”  
Medium sized Nepalese textile SME 



Electricity insecurity and SME investment 

• Literature reveals a lack of finance and poor infrastructure influence 
growth of medium and large firms; small firms are more affected by 
business regulations 

• Electricity insecurity can influence investment decisions, but is neither the 
only nor the most significant factor 

• No consistent finding about the impact of greater electricity insecurity on 
investment, nor of different impact for more capital-intensive firms 

• Electricity insecurity seems to have a greater bearing on the growth of 
medium and large firms than small firms, and on the location of 
investments by SMEs 
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Mitigating the impacts of 
Electricity Insecurity 



“SMEs are very used to coping and try to find 
ways to manage power outages. Many have to 
work at night because of load shedding during 

the day, but this is difficult – women have 
housework and childcare obligations in the 

evenings and for enterprises operating 
outside the home, factories and offices need 

to close for employees to go home”  
Federation of Women Entrepreneurs Association Nepal 



“Stand-by generator not 
used for running the 

machine because, it would 
be too expensive. Better to 

limit hours of operation.”  
Garment printing SME, 

Bangladesh  



“When power is off, production is 
at standstill and thus, the staff 
has to wait for it to be back or 
else close and wait for another 

day. They have no any other 
alternative source of power.” 

Small engineering SME in Uganda 
 



Mitigating the effects of electricity insecurity 

What do firms do? 
• Backup generators are the most common mitigation solution, although 

not necessarily for motive power 
• Limit hours of production  
• Change production processes 

– Shift patterns and load shedding 
– Manual labour 

• Alternative fuel sources 
–  Diesel engines 
–  Renewable energy 
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Mitigating the effects of electricity insecurity 

Opportunities to improve mitigation practices 
• Accept generator use a fundamental, improve access and technology 
• Facilitate generator sharing 
• Grid power improvement 
• Load shedding schedules – to allow for good management practices and 

changes in operation 
• Support to access renewable energy 
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Conclusions 



Policy conclusions 

• Improve the reliability of grid electricity supply – short-term action to 
reduce technical faults and longer-term interventions to increase 
generation capacity 

• Where unreliability is caused by lack of generation capacity, provide 
reliable load shedding schedules, as these can reduce the impact of 
outages 

• Improve access to alternative energy sources such as generators and 
renewable energy, through credit schemes, tax or duty concessions and 
shared ownership arrangements 

• Provision of information and skills/advice (associations) 
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ODI is the UK’s leading independent think tank on international development and 
humanitarian issues. We aim to inspire and inform policy and practice to reduce 
poverty by locking together high-quality applied research and practical policy 
advice. 
 
The views presented here are those of the speaker, and do not necessarily 
represent the views of ODI or our partners. 
 
This material has been funded by UK aid from the UK government. However, the 
views expressed do not necessarily reflect the UK government’s official policies. 

Overseas Development Institute 
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www.odi.org.uk 

e.darko@odi.org.uk a.scott@odi.org.uk 




	Slide Number 1
	Electricity Insecurity and Manufacturing SMEs
	Presentation overview
	Study aims and research questions
	Study Aims
	Research Questions
	Methodology
	Methodology
	Methodology: Literature Review�
	Methodology : Data analysis�
	Methodology : Data analysis�
	Key characteristics of samples analysed�
	Methodology : Qualitative Interviews�
	Overview of research findings: Qualitative Interviews�
	Overview of research findings: Qualitative Interviews�
	SMEs and Electricity Data Overview
	Overview: SMEs
	Electricity
	MSME indicators for selected countries
	Sectoral distribution of SMEs in selected countries
	Quality of electricity in selected countries
	Percent of firms identifying electricity as a major constraint�
	Outages by number and duration
	Electricity insecurity experienced by small, medium and large firms 
	Cost distribution of firms 
	Electricity Insecurity and SME Productivity
	“Access is very, very cheap, if everything was working properly…” �Onitsha Chamber of Commerce employee��
	Everything goes hand in hand, so for example without electricity it is hard to use technology, no electricity means lower levels of productivity from using more basic tools. Manual labour is slower.”�Federation of Women Entrepreneurs Association Nepal
	Electricity Insecurity and SME Productivity 
	Electricity Insecurity and SME Cost-competitiveness
	“Our prices are competitive among similar companies that are doing quality services, but higher than small companies who don’t care about quality. This is a big challenge. We are losing clients to those low quality companies”�Medium-sized bakery business in Uganda
	Electricity insecurity and SME cost-competitiveness
	Electricity Insecurity and Investment
	“I’m seeing a tendency of people becoming middlemen rather than involving in the production process. Such middlemen would easily have involved in production had there been enough electricity and no additional cost for diesel generator” �Small-sized Nepalese coffee processing SME
	“Investment decision has not much to do with electricity availability because our biggest problem in investing more is that we are not able to compete with cheap Chinese products” �Medium sized Nepalese textile SME
	Electricity insecurity and SME investment
	Mitigating the impacts of Electricity Insecurity
	“SMEs are very used to coping and try to find ways to manage power outages. Many have to work at night because of load shedding during the day, but this is difficult – women have housework and childcare obligations in the evenings and for enterprises operating outside the home, factories and offices need to close for employees to go home” �Federation of Women Entrepreneurs Association Nepal
	“Stand-by generator not used for running the machine because, it would be too expensive. Better to limit hours of operation.” �Garment printing SME, Bangladesh 
	“When power is off, production is at standstill and thus, the staff has to wait for it to be back or else close and wait for another day. They have no any other alternative source of power.”�Small engineering SME in Uganda�
	Mitigating the effects of electricity insecurity
	Mitigating the effects of electricity insecurity
	Conclusions
	Policy conclusions
	ODI is the UK’s leading independent think tank on international development and humanitarian issues. We aim to inspire and inform policy and practice to reduce poverty by locking together high-quality applied research and practical policy advice.��The views presented here are those of the speaker, and do not necessarily represent the views of ODI or our partners.��This material has been funded by UK aid from the UK government. However, the views expressed do not necessarily reflect the UK government’s official policies.
	Slide Number 46

