CHAPTER 4	DEMAND FORECASTS


                                                                             








4.1		GENERAL





In addition to the demand forecasts for the domestic power market in Namibia the study objectives also indicate the following to be considered:





  -	Evaluation of ESKOM's need for power import from Namibia in the long term.





  -	Accommodation of the future needs of Angola.





Consequently, a brief evaluation of the power markets in Angola and RSA in view of the Epupa Scheme has also been undertaken.








4.2		THE NAMIBIAN POWER MARKET





4.2.1		Consumer Categories





The consumer categories for which statistics have been worked out are local authorities, mining, rural supplies and governmental departments.





Local authorities consist of towns and municipalities which themselves are responsible for local distribution to individual consumers. 





Number of consumers in 1990/91: Large 32; Small 6.





Governmental departments include NBC, TransNamib, schools, hospitals, waterpumping schemes, etc., mainly located in rural areas.





Number of consumers in 1990/91: Large 55; Small 68.








�
		Mining is comprised as follows, with their individual consumption in 1990/91 specified:





Mine					Consumption 1990/91 (GWh)





CDM					180


Rossing Uranium Mine		205


Tsumeb Mine				104


Tsumeb Smelters			 36


Kombat Mine				 38


Otjihase Mine			 42


Rostw Pinah Mine			 24


Navachab Mine			 32


Other Small Mines			 96





TOTAL					757








In 1990/91 the total numbers of consumers was 23.





Rural supplies include farmers, small industries, private consumers and other supplies in rural areas for which SWAWEK provides power.





Number of consumers in 1990/91: Large 22; Small 752.





An important future project is the National Eastern Water Carrier which is in the planning stage and will supply Northern and Central Namibia with water from the Okavango river.  Power needed will be in the order of 50-60 MW.








4.2.2		Past Trends





Energy consumption records for the last 8 years are broken down according to consumer category in Table 4.1 on the next page. The figures refer to financial years, i.e. 1 July to 31 June. They include total sales from SWAWEK to the Namibian consumers. This means that the consumers in Katima Mulilo of the Caprivi province as well as consumers supplied by the Orange River Scheme are included.





For the supply of Katima Mulilo SWAWEK imports power from ZESCO's grid in Zambia. This would more likely continue also in the future. The peak load is only about 1 MW and the consumption is less than 0.5 % of the total Namibian consumption.





�
Table 4.1





Power Consumption Statistics








Year     Local Authorities          Mining           Rural Supplies      Government Dept.      Total                 	   Energy    Increase     Energy  Increase   Energy   Increase     Energy  Increase   Energy   Increase


         Sales                  Sales              Sales                 Sales              Sales                                            


         (GWh)	  (%)		  (GWh)	(%)	   (GWh)	    (%)	 (GWh)	 (%)    (GWh)      (%) 


                                                                                                               


1990/91	659	   6.6	  757		2.8	    20	 11.1		  82      	12.3    1,518       5.0





1989/90	619	   4.7	  736		2.7	    18	 38.5		  73         1.4	  1,446	  3.9





1988/89	591	   5.3        716		2.4	    13	  -		  72       - 2.7	  1,392	  3.2





1987/88	561	  11.1	  699		2.2	    13	  8.3		  74        13.9    1,347	  6.4





1986/87	505	   8.6        684		7.2       12	  -		  65         4.8	  1,266       7.6





1985/86	464	   7.4        638	    - 2.2       12	  9.1		  62         8.8    1,176	  2.1 





1984/85	432	   6.1	  652	    - 1.9       11	  -		  57       - 5.0    1,152       0.8  





1983/84	407		        665			    11			  60	              1,143


                                                                                                                


Annual average       7.1			1.9			  9.0				 4.6			  4.1


1983/84 through 1990/91








�
Consumers supplied by the Orange River Scheme are included. In the sales statistics these have only been grouped in consumer categories for the years 1988/89 through 1990/91. For the first years the breakdown has been assumed at 4.6 %, 94.7 % and 0.7 % for the categories of local authorities, mining and rural supplies, respectively. Even if these consumers also in the future will be connected to the ESKOM grid they will be included in the demand forecasts, assuming that an agreement for power transmission can be reached.





The increase during the first 3 years of the period 1983/84 through 1985/86 is very moderate, only 1.4 % annually. For the remaining part of the period, the years 1985/86 through 1990/91 a comparatively high annual growth rate of 5.7 % has been recorded.





For the whole period the average annual growth rate for the total consumption is 4.1 %, and the related breakdown into consumer categories are 7.1 % for local authorities, 1.9% for mining, 4.6 % for governmental departments and 9.5 % for rural supplies.





4.2.3		Methodology for Demand Forecasts





The demand forecasts will be made on the basis of an analysis of past trends. A twenty years period will be considered, i.e. up to year 2012.





For the purpose of this study any surveys or interviews with Namibian authorities, governmental agencies, potential large consumers, etc., have not been undertaken. 





4.2.4		Analysis of Past Trends





The major consumer categories would be the local authorities and the mining sector which represent about 43 % and 50 % of the total respectively. Local authorities has experienced an average growth rate of 7.1 % during the past seven years, with a somewhat higher growth during the first half of the period. Comprehensive rural electrification schemes are currently being implemented and new areas are provided with access to electricity. The initial loads in these areas are limited due to the fact that priority in the initial phases basically is given to public buildings. It is obvious that it would take some time for commercial enterprises and small industries to develop in these areas. Expansions of local distribution networks will also require financial resources and time. The potential is, however, obvious. Electrification of low-income areas in urban parts of the country is also likely to be realized in the near future.





On this basis it is reasonable to assume that the annual growth for local authorities will be in the same order as for the past years, i.e. about 7 %.





The recession in the mining sector in RSA has previously been commented upon. The uranium world market prices are, due to the colossal influx of Russian dumped uranium, significantly lower than the cost of production in Namibia. Rossing, one of the larger companies, has retrenched a number of staff, and it will possibly take some few years for the price/cost relationship to 		improve. Any growth for this consumer category in the near future is therefore uncertain.





4.2.5		Demand Forecasts





In many third world countries one will usually find a very close correlation between the rate of economic growth and the rate of growth in consumption of electricity. In Zimbabwe for instance the long term trend correlation ratio is virtually 1. Applying the same approach in Namibia would imply that a growth in GDP of 2 - 3 % would result in a rather similar electricity growth figure.





On this basis and on the basis of analysis of past trends the following scenarios for most likely, low and high growth rates are established.





Most likely (medium) growth rate





Average annual growth of 3 % for the total consumption.





This is based on an average growth of about 7 % in the non-mining sectors and 0 % in the mining sector.





Low growth rate





Average annual growth of 1 % for the total consumption.





This is based on a somewhat smaller growth in the non-mining sectors and a negative growth in the mining sector.





�



High growth rate





Average annual growth of 7 % for the total consumption.





This would reflect a rapid pick up in the existing and new mining industries. Government subsidies extended to private consumers may also be required to boost consumption.








Demand forecasts based on most likely (medium), low and high growth rates are presented in Tables 4.2 through 4.4.





A recent World Bank report (ESMAP) indicates that the most likely growth rate will be around 3.5%.





Transmission losses are estimated at 10 % and the system load factor at 70 %. Possible power markets in Angola or RSA have not been included according to subsequent sections 4.3 and 4.4.


�
Table 4.2





FUTURE SUPPLY - MEDIUM GROWTH (3 %)





Year		Energy Demand	               Supply


     GWh               Energy              Peak Load


                                               (GWh)                 (MW)		                                                                








1991		1,509





1992		1,554			     1,709			    278





1993		1,601			     1,760			    286





1994		1,649			     1,813			    295





1995		1,698			     1,868			    304





1996		1,749			     1,924			    313





1997		1,802			     1,981			    322





1998		1,856			     2,041			    332





1999		1,912			     2,102			    342





2000		1,969			     2,165			    352





2001		2,028			     2,230			    363





2002		2,088			     2,297			    374





2003		2,151			     2,366			    385





2004		2,216			     2,437			    396





2005		2,283			     2,510			    408





2006		2,351			     2,585			    421





2007		2,422			     2,663			    433





2008		2,494			     2,742			    446





2009		2,569			     2,825			    460





2010		2,646			     2,910			    473





2011		2,725			     2,997			    488





2012		2,807			     3,087			    502








�
Table 4.3





FUTURE SUPPLY - LOW GROWTH (1 %)





Year		Energy Demand	               Supply


                   	(GWh)		           Energy             Peak Load


                                               (GWh)                (MW)                                                                                





                                                               


1991		1,509				   





1992		1,524			     1,676			   272





1993		1,539			     1,693			   275





1994		1,555			     1,710			   278





1995		1,570			     1,727			   281





1996		1,586			     1,745			   283





1997		1,602			     1,762			   286





1998		1,617			     1,780			   289





1999		1,634			     1,797			   292





2000		1,650			     1,815			   295





2001		1,667			     1,834			   298





2002		1,684			     1,852			   301





2003		1,700			     1,870			   304





2004		1,717			     1,889			   307





2005		1,735			     1,908			   310





2006		1.752			     1,927			   313





2007		1,769			     1,946			   316





2008		1,787			     1,966			   319





2009		1,805			     1,985			   322





2010		1,823			     2,005			   326





2011		1,841			     2,025			   329





2012		1,860			     2,046			   332








�
Table 4.4





FUTURE SUPPLY - HIGH GROWTH (7 %)





Year		Energy Demand                    Supply


                             (GWh)             Energy              Peak Load


                                               (GWh)                 (MW)


                                                                 





1991		1,509





1992		1,615			     1,777			    290 





1993		1,728			     1,901			    310





1994		1,849			     2,034			    332





1995		1,978			     2,176			    355





1996		2,117			     2,329			    380





1997		2,265			     2,492			    406





1998		2,423			     2,666			    435





1999		2,593			     2,853			    465





2000		2,774			     3,052			    498





2001		2,968			     3,266			    532





2002		3,176			     3,495			    570





2003		3,399			     3,739			    609





2004		3,637			     4,001			    652





2005		3,891			     4,281			    698





2006		4,163			     4,581			    747





2007		4,455			     4,901			    799





2008		4,767			     5,245			    855





2009		5,101			     5,612			    915





2010		5,458			     6,005			    979





2011		5,840			     6,425			  1,047





2012		6,248			     6,875			  1,120














�
4.3		THE ANGOLAN POWER MARKET





4.3.1		Existing Power Systems





As shown in table 3.9 in Chapter 3, all three systems at present have excess available generating capacity as compared to the peak loads. Another important observation would be that the installed capacities are presently about twice the capacities available in the southern and central systems. This would suggest that in the foreseeable future rehabilitation of existing facilities might be more justified and economic that new generation projects.





The distances from Epupa to the Southern and Central Systems are more than 200 kms and 500 kms respectively.





With the above considerations in mind, there seems to be no merit  at present to include possible future supplies from the Epupa Scheme to the Central and Southern power systems in Angola, for the purposes of planning and economic evaluation of the project.





4.3.2		Rural Centres in Southern Angola





Isolated rural centres in southern Angola may, however, be supplied by distribution lines from the Namibian grid, and thus indirectly by power from the Epupa Scheme.





The corresponding demands will in the near future most likely be small as compared to the other loads in the Namibian grid supplied from Epupa.





4.3.3		Conclusion





The Southern and Central systems in Angola are not likely to be supplied with power from Namibia within the period considered in this study.





Isolated centres in southern Angola may be connected to the Namibian grid and in hence indirectly be supplied with power from the Epupa Scheme. These loads would most likely be small compared to the loads in Namibian grid, and will not be quantified at this stage for the purpose of planning or economic evaluation of the Epupa Scheme.








�
4.4		THE POWER MARKET IN RSA





4.4.1		Past Trends





The average annual growth in power consumption in RSA during the period 1955 to 1984 was about 7.5 %. From 1980 to 1989 the growth averaged 3.8 %.





In 1990 the growth was only 1.4 %. In 1991 and 1992 the consumption declined with about 1 % and 2 %, respectively.





The reason for the low figures the last two years is mainly the slow down of the economic activity in the country. Both the mining and industrial sectors, which represent about 50 % of the total consumption, have showed negative growth the last two years.





The ESKOM grid had in 1990 a total installed capacity of 


35,673 MW. The corresponding "assigned sent-out" capacity was 33,843 MW. Peak demand was 21,863 MW. As an "assigned sent-out" capacity of about 28,000 MW is considered sufficient to cover this demand, an excess capacity in the system in the order of 6,000 MW has developed.





The main reason for this considerable excess capacity is the fact that the demand was growing at more than 7 % and was forecast to continue to grow at least at a moderate pace also in the future, when ESKOM's latest power stations were planned and orders for new installations were placed.





4.4.2		Future Needs





As indicated above there is at present about 6,000 MW of excess capacity in the ESKOM system. Because orders for future power plants already have been placed the "assigned sent-out" capacity will increase during this decade and reach about 41,000 MW in year 2000. As the growth last year was negative the excess capacity is obviously increasing at present.





The following scenarios indicate the correlation between the future annual growth rates and the years for which the "assigned sent-out" capacity will balance the demand:








�
				Growth rate			Year





4.7 %				2000


3.7 %				2004


2.2 %				2010








The future power demand will depend on economic development in the country in general terms, and specifically on the development of the mining sector. At present a cogent assessment of the situation appears difficult and even the low growth rate of 2.2 %, which would balance the power market in the year 2010, is questionable.





4.4.3		Conclusions





On the basis of above brief power market review it seems not realistic to assume a market for power export from Namibia to RSA before year 2010. For this reason the possibility of power export to RSA has not been considered in this study for the purpose of planning, and evaluation of the Epupa Scheme.
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