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Overview

The importance of electricity supply to economic development cannot be overemphasised. Access to reliable electricity supply increases the productivity and welfare of society. To business enterprises, electricity serves as an indispensable input. Apart from its necessity for running many industrial machines, its contributions to the productivity of human capital are enormous. It contributes greatly to product marketing. In many cases, electricity plays important roles in storing finished goods ahead of demand, and therefore enhances consumers’ satisfaction by assisting in making the goods available to consumers when needed; this also helps in building firm’s image and protects firm’s reputation because customers can be assured of having their demand met. The use of Information Communication Technology (ICT) for different purposes also requires an effective and efficient flow of electricity. Despite the necessity of electricity to business growth however, poor electricity supply has been a major constraint to business enterprises in Africa. An average firm in Africa experiences power outages of about 77 hours a month compared to just 6 hours experienced by firms in Latin America and Caribbean. Some of the impacts of this poor provision include low productivity, poor competitiveness of the output produced in the continent, and low capacity expansion. To cope with this challenge however, many firms now embark on backup generation to mitigate the costs of power outages to their operations. Since backup generation is a costly strategy, and that investment in backups does not always guarantee 100% mitigation of the total outage costs, it is useful to understand how much an average firm suffers from power outage, and how much it is able and unable to mitigate through this strategy. Morover, investigation of how reputation, firm’s size and the use of the Internet might affect the level of outage costs suffered by firms, and how that may create incentive(s) for backup generation is an important area to be explored. Investigating all these issues would provide the basis for understanding the value that consumers place on energy services. It would also serve as a useful tool in power planning expansion strategies to achieve the appropriate level of strategic reliability. To find out the costs of unsupplied electricity to firms in Africa, we applied the incomplete backup method and subjective valuation technique.

The paper is organised as follows: After the introduction, the next section presents the hypotheses and conceptual framework while the third section provides the overview of some historical power outages experienced in Europe, Asia and North America. Section 4 presents the literature review. In Section 5 and 6, we provide the methodology and overview of data respectively. Section 7 presents and discusses the results while the last section discusses the policy implications and concludes. 
Methods

Marginal cost, incomplete backup and subjective valuation.
Results

First, the results show that firms suffer substantial costs due to power outages, and that the greater proportion of these costs are unmitigated despite high demand for backup generation.

Second, there is mixed evidence regarding the impacts of firms’ charateristiscs (e.g., size, reputation and internet usage) on the (unmitigated) costs of power outages eventhough they all create positive incentive for backup generation.

Third, marginal cost underestimates the costs of power outages while subjective valuation has potential to overstate it. 
Last, we found significant cost-differential between outage cost per kWh and the price per kWh of electricity supplied from the public grid even when allowing for cost-reflective tariffs. 
Conclusions

The estimated costs of unsupplied electricity show that power outages impose significant costs on the economy. For instance, after allowing for a cost-reflective tariff, an average firm in Nigeria incurs a net outage cost of US$3,358 per kW annually. This amount is high enough to cover the annual salary of more than 2 additional workers at the current minimum wage in the country. By implication, if electricity is stable in the country and this amount is saved, about 1.6 million additional jobs can be created. This suggests that a stable electricity supply would have strong impact in reducing the level of poverty. Since the cost of power outage to consumers (firms) is still higher than the expected cost-reflective tariff, the government should be more committed to its reform policy and embark on the removal of subsidy on industrial and commercial electricity tariffs to encourage the private investors’ participation in the industry. This will solve the problem of inadequate generating capacity and also reduce the capacity constraints posed to firms by poor power supply. The money realised from the subsidy removal can also be used to finance another project. However, this removal has to be done with caution. Lastly, the effects of firm characteristics on the cost of outages is mixed, and suggests that further data on the operating environment of different countries, or operating characteristics of the firms surveyed, will be needed to distinguish what is most important when it comes to cost of outages.   
References

Adenikinju, A. F. (2003). Electric infrastructure failures in Nigeria: a survey-based analysis of the costs and adjustment responses. Energy Policy, 31(14), 1519-1530.
Beenstock, M. (1991). Generators and the cost of electricity outages. Energy Economics, 13(4), 283-289. doi:10.1016/0140-9883(91)90008-N

Beenstock, M., Goldin, E., & Haitovsky, Y. (1997). The Cost of Power Outages in the Business and Public Sectors in Israel : Revealed Preference vs . Subjective Valuation. Energy Journal, 18(2), 39-61.

Bental, B., & Ravid, S. A. (1982). A simple method for evaluating the marginal cost of unsupplied electricity. The Bell Journal of Economics, 13(1), 249-253.

Bose, R. K., Shukla, M., Srivastava, L., & Yaron, G. (2006). Cost of unserved power in Karnataka, India. Energy Policy, 34(12), 1434-1447. doi:10.1016/j.enpol.2005.09.017.
Pasha, H. a., Ghaus, A., & Malik, S. (1989). The economic cost of power outages in the industrial sector of Pakistan. Energy Economics, 11(4), 301-318. doi:10.1016/0140-9883(89)90046-7

Wernerfelt, B. (1984). A resource-based view of the firm. Strategic Management Journal, 5(2), 171-180. doi:10.1002/smj.4250050207.

































