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Executive aummary 

This research deals with energy conservetion in the industry of Tanzania. The problem definition is: 
'What is the importsnee of eneray conservalion in the industrv of Tanzania? The research wiJl be 
only an exploratory economie study. The study can be a guideline for further research on this 
subject. Then this research can be an indicator for the stress that the govemment of Tanzania 
should lay on promotion of energy conservetion and the execution of energy conservetion 
programmes on national industrial level. 

Rrst is determined what types of, how much and at what costs energy is consumed in the industry 
· • · of Tanzania. The next step is the assessment of the possibilities of energy conservetion measures 

at which investment costs. The importsnee of energy conservetion is operationalized by calculating 
the effect of energy oost reduction on: 

increase of value added in industry; 
impravement of the national account; 
impravement of profitability of industry; 
impravement of the balanee of payment; 

Other reasans for energy conservetion can be the expected energy price developments, the trends 
in energy consumption in industry and the gap betweendemand and supply of the energy market 
An important setting for the possibilities of energy oost reduction are the governmental energy 
policies for industry. Soalso the govemmental energy policies for industry and their 
implementations are considered. 

The analyzed energy carriers are the two mainly used commercial energy carriers in Tanzania: 
petroleum products and electricity. The used petroleumproductsin industry are industrial diesel oil 
and heavy fuel oil and are produced locally with imported crude petroleum. In 1990 95% of 
electricity was generaled by hydro power and 5% by thermal power (industrial diesel oil). 

lndustry is regardedas group 2 (Mining and quarrying), 3 (Manufacturing) and 4 (Eiectricity and 
water) according to the International Standard lndustrial Classification (ISIC). The years of 
consideration are 1987 up to 1990. Only industrial companies are considered which have tenor 
more employees. 

The research resulted in the following conclusions. 

In 1987 up to 1990 average energy costs were 14% of total production costs. 
The energy audits perforrned by the Tanzania lndustrial Research and Development 
Organisation (TIRDO) at 50 big companies revealed that about 25% of energy consumption 
can be saved with a low level of required investments (20% of energy oost savings) and 
foreign currency component (50% of total investments). Up to now almost no measures 
were taken by industry to reduce energy consumption. 
A 20% deeresse of energy costs wiJl increase the total industrial gross value added (= 
contribution of industry to Gross Dornestic Product) with 9% in average for the considered 
years. The effect on the Gross Dornestic Product is only minor, because the contribution of 
industry to·the Gross Dornestic Product is small (10% in 1990). 
The gross profitability of industry correlates highly with a reduction of energy costs in 1990. 
A 20% energy oost reduction will increase the gross profit withalmost 200%. The gross 
profit is the profit before paying of rents, dividends, interest and indirect taxes. For other 
years the gross profit was not available. However, when the gross profit for 1990 is used in 
the calculations for other years (adapted for devaluation), the effect of energy oost reduction 
ranges from a 107% to 130% increase of gross profit 
The effect of energy conservetion on the balanee of payment is very small. The main 
reason is that the industrial fuel consumption is only small in comparison with the total 
amount of imported crude petroleum and petroleum products. 
Energy prices in recent years are more or less constant when devaluation is taken into 
account. So no extra reasans exist for energy conservetion because of increasing energy 
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price developments. 
The consumption trends in industry from 1985 to 1991 differ for the various energy carriers: 

the intensity of sleetricity consumption is increasing substantially (10% absolute 
annually) in comparison with industrial value added (4% absolute annually); 
the consumption of industrial diesel oil is decreasing (6% absolute); 
the consumption of heavy fuel oil is more or less in line with the development of 
industrial value added. 

When severe droughts do not occur, which will effect electricity generation by hydro power, 
no discrepancy between industrial energy demand and supply exists. 

The final conclusion of this report is that energy conservetion in industry is important. The main 
reason is that energy conservetion will causa a major impravement of the profitability of industry. 
The impravement of the balance of payment is negligible. 

Govemment recognizes the importsnee of energy audits and industrial energy demand 
management. lt suggested incentives to improve the energy situation of the industry. Unfortunately 
it is not known whether or when these governmental measures are going to be realized. However, 
until sofar very few conservetion measures have been taken by industrial organisations. Therefore 
the following is recommended: 

A set up of a survey to find out the raasons why no energy conservetion measures were 
taken by industrial organisations, while energy audits revealed profitsbie possibilities. 
A set up of an organisation to support industrial organisations with the irnplernentation of 
energy conservetion measures. Energy auditing only is not enough. Companies may need 
inforrnation on the area of technology and oost-benefit analyses. 
The introduetion of incentives, for exarnple duty free imports of equipment needed for 
energy conservetion and subsidies for irnplernentation of energy conservetion measures. 
The provision of foreign currencies when an energy conservetion maasure is profitable. A 
sirnple calculation of the net foreign exchange effect for each individual case can be a basis 
for the decision to provide foreign currencies. 
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Preface 

This report is a part of my final thesis to get the degree of Master of Science in International 
Technological Development Science at Eindhoven Univarsity of Technology. The subject is the 
importsnee of energy conservalion in the industry of Tanzania (macro level). The angle of approach 
is economie. A second report for the same thesis has been written and is a case study (micro 
level). lt deals with cost reduction by energy conservalion at Tanzania Breweries Ltd. (TBL), Dar es 
Salaam, Tanzania. I stayed for about half a year in Dar es Salaam (November '93 until May '94) to 
collect the dataforthese reports. Before lleft Tanzania I handed a draft report about the 
possibilities of energy conservalion and profitabilities to the managementand engineering 
department of TBL. 

Beside the mentioned research on macro and micro level, also on meso level (the beverage 
industry) a research was planned with a similar subject as on macro level. This part is cancelled, 
because data for this research segment was not available. 

The main problem I encountered during the gatharing of data for this report was the difficulty to 
obtain all needed data. The result is that a few used variables had to be assessed. The approach is 
quite rough and therefore the research must be categorized as exploratory. 

Furthermore I woulet like to say that I enjoyed my stay in Tanzaniaandat Tanzania Breweries very 
much. Somatimes it was frustrating, but most of the time enjoyable and a valuable experience. I 
would like to thank the people from TIRDO, TANESCO, the Ministry of Water, Electricity and 
Mineral resources, TPDC and TBL for their cooperation. 

Dick Toussaint 
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Abbreviations and conversion factors 

BOS 
ERP 

Bureau Of Stalistics 
Economie Recovery Plan 

ES MAP 
GDP 

Energy Sector Management Assistsnee Program 
Gross Dornestic Product 
lrldustrial Diesel Oil IDO 

MWEM 
NEP 
TANESCO 
TBL 
TIRDO 
TPDC 

Ministry of Water, Electricity and Mineral resources 
National Energy Policy 
Tanzania Electric Supply Company 
Tanzania Breweries Ltd. 
Tanzania lndustrial Research and Development Organisation 
Tanzania Petroleum Development Corporatien 

TSh Tanzanian Shillings 
US$ United Statas dollars 

Conversion factors 

1 kiloWatthour (kWh) = 3.6 MegaJoules (MJ) = 3.6 * 106 Joules 
1 MegaWatthour (MWh) = 3.6 GigaJoules (GJ) = 3.6 * Hf Joules 

Exchange rate US dollars to Tanzanian Shillings: 

1987: 1 US$= 68.7 TSh 
1988: 1 US$= 108.3 TSh 
1989: 1 US$ = 154.3 TSh 
1990: 1 US$= 195.3 TSh 
1991: 1 US$= 224.4 TSh 
1992: 1 US$= 312.5 TSh 

(Source: Planning Commission, The economie survey 1992, November 1993, table No. 8) 
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1 Introduetion 

1.1 Problem definition, aim and relevancy of the research 

Energy consumption and energy conservation are hot items nowadays, with wamings about global 
tempersture increase and exhaustion of fossil energy resources. The contribution of davaloping 
countries to the world energy consumption is still small, but should get increasing attention. More 
important factors for davaloping countries can be the heavy weight of oil imports on the balsnee of 
payment, discrepancies between energy demand and supply or the profitability of individual 
industrial companies. 

This research deals with energy conservation in the industry of Tanzania. The problem definition is: 
'What is the inportanee of eneray conservation in the industry of Tanzania? 

The research will be only an exploratory study. Few data for this research were available. Therefore 
an elaborated survey among many oornpsnies woulel be needed in order to do a research, which is 
more than exploratory. For this time and means lacked. 

The study can be a guideline for further research on this subject. Then this research can be an 
indicator for the stress that the govemrnent should lay on promotion of energy conservation and the 
execution of energy conservation programmes on national level. 

This research is a part of a general programme of the group International Technological 
Development Science at the Eindhoven Univarsity of Technology. The research programme is 
entitled 'The industrialization process in the Third Word' [Cica]. In the period 93-96 this rneans 
M.Sc. studies have to contribute to an accumulation of knowledge on the industrialisation processin 
Tanzania, the Philippinas and Costa Rica. The research in Tanzania will be in-depth and as far as 
possible complete. One of the spaarpoint subjectsof the programme is energy and its related 
problems. 

The general aim of the programme is to identify the bottlenecks of progress in the industrialization 
process and to arrive at an improvernent of govemrnental policies and developrnent foracasts. Th is 
should lead to an overall improvernent of development of Tanzania (and other mentioned countries). 

1.2 Etaboration of the problem definition 

The problem definition of this report is 'What is the importsnee of energy conservalion in the 
industry of Tanzania? When answering this question, only economie aspects are considered, 
because certainly in industry this is by far the most important angle to evaluate the importsnee of 
energy con servation. The first important questions are: 

What types of and how much energy is consurned in the industry of Tanzania? 
What are the costs forenergyin the industry of Tanzania? 
What are the possibilities of cost reduction by energy conservation in the industry of 
Tanzania? 

Aspects contributing to the importsnee of energy conservation and energy cost reduction are 
displayed in tigure 1. So the importsnee of energy conservalion can be operationalized by asking 
the following questions: 

What are the economical benefits of cost reduction by energy conservation in industry by: 
increase of value added in industry? ·,. · 
improvernent of the national account? 
improvernent of profitability of industry? 
improvernent of the balsnee of payment? 

What are the expected energy price developments? 
What are the trends in energy consumption in industry? 
What is the gap between demand and supply of the energy market now and what will it be 
in the future? 
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Fig. 1 Aspects contributing to the importsnee of energy conservation in industry 

An important setting for the possibilities of energy oost reduction are the governmental energy 
policies for industry. So the following question is added: 'What are the governmental energy policies 
for industry and how are they implemented?' 

The answers of all these questions should lead to final concl usions with relation to the importsnee 
of energy conservation. They should also lead to recommendation s for changes and/or adaptions of 
existing govemmental energy policies and implementations. 

Some terms need some explanation: 

Energy costs are seen here only as direct oost for purchasing the energy (excluding transport 
oost). 

The value added of industry is the addition of all separate values added of all establishments in 
industry. Value added per establishment is total production costs subtracted trom gross output. 
Total production costs include costs of materials (raw materials, chemicals, auxiliary materials and 
packing materials), costs of work done by others for the establishment; purchase value of goods 
sold in the same condition as purchased and other costs including repair and maintenance. Gross 
output includes value of products and by-products made by the establishment regardless of whether 
they have been sold or still part of stock and the value of services or work done by the 
establishment. This definition is derived trom [BOS3, p93, 94]. The Bureau Of Statistics (BOS) is 
also the main souree of the research data. 
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Introduetion 

The national account under consideration is the Gross Domeatic Product (GDP) at market 
prices. This is the sum of all values added of production and services produced in the country. The 
GDP at market prices fits best with the value added analysis of industry. 

The profitability of industry can be best assessed by the addition of separate profits of all 
companies. The profitability per year of a company can be obtained by computing its Net Value 
Added. The Net Value Added fora certain year is calculated by subtrading depreciation from the 
(gross) value added. When totallabour costs are subtracted too, the gross profit (social surplus) will 
remsin [LEM, p61-64]. 

The research can be charac:terized as explorative. Different aspects which may be a reason for 
applying energy conservetion are checked for their importance. Only main effects are considered 
with rough calculations. 

1.3 Scope of research 

Only industrial companies are considered which have tenor more employees. The reason is that 
statistica! reports of the Bureau of Statistics [BOS3] only contain data about industrial companies 
with ten or more employees. The years of consideration are 1987 up to 1990. 1990 is the most 
recent year, for which data were more than scarcely available. 

The analyzed energy carriers are the two mainly used commercial carriers in Tanzania: petroleum 
produels and electricity. The consumption of coal and gas are negligible. In industry also non
commercial fuels (fuel wood, charcoal and erop residue) are used. These carriers are not 
considered, because no information was available about consumption of these carriers in industry. 
This can be justitieel by the fact that usually commercial energy carriers are much more expensive 
than non-commercial carriers, so the 'lump sum' of the energy costs in industry will be caused by 
commercial consumption. So commercial energy consumption has a much larger impact on the 
economy. Besides, only industrial companies are considered with tenor more employees. A not 
dared assumption is that most non-commercial fuels will be consumed by the smallest industrial 
companies. 

lndustry is regardedas group 2 (Mining and quarrying), 3 (Manufacturing) and 4 (Eiectricity and 
water) according to the International Standard lndustrial Classification (ISIC). The inclusion of group 
4 causes some problerns. ISIC group 4 also includes the electricity supply sector. This sector is not 
an electricity consumer, but an electricity producer. lt can beregardedas an electricity consumer 
though, when electricity losses (e.g. distribution) are regardedas consumption, but the monetary 
costs of these losses are unknown. So in this view this sector must be omitted. On the other side, 
the electricity sector is also a consumer of petroleum products, because part of electricity is 
generateel by diesel oil generators. In this view the electricity supply sector should be included. ISIC 
group 4 also contains water works. For this sector net value added is unknown. The decision has 
been made to include ISIC group 4 with respect to electricity supply and to exclude with respect to 
water works. Deviations will be small, because group 3 (manufacturing) is in any view much bigger 
than group 2 and 4, as will be showed later. 

1.4 Set up of the report 

Chapter 2 of this report contains information about Tanzania in genera!, the economical 
performance and energy consumption. Besides, a comparison is made with other Southem African 
countries. In chapter 3 the various aspects, which determine the economie importsnee of energy 
conservalion in industry, are treated. In other words, the chapter contains the elsboration of the 
problem definition. The report is finalized with a repetition of the main results, conclusions and 
recommendations inthelast chapter. 
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2 Tanzania: economie performance and energy consumptlon 

2.1 

Tanzania is a oountry in the south-east of Africa. On the east side it is bounded by the lndian 
ocean. North from Tanzania are Kenya and Uganda. The western border oonsists of Ruanda, 
Burundi and Lake Tanganyika. The neighbouring oountries in the south are Zambia and 
Mozambique. 

According to the census of August 1988 Tanzania had 23.1 miJlion inhabitants. Life expectancy at 
birth was 49 years [BOS3, p19]. 

Up to 1985 the oountry was socialistic under president Nyerere. After the election of president 
Mwinyi in 1985 and under pressure of international development organisations the eoonomy was 
gradually liberalized from that time. 

Economie performance 

In 1992 the Gross Dornestic Product (GDP) per capita for the main land was 26,593 Tanzanian 
Shillings, which is US$ 85 when oonverted acoording to the official exchange rate [BOS1, p29]. 

The performance of the Tanzanian economy can be characterized by decline in the first years of the 
eighties (see figure 2). After the liberalization of the economy in 1985 the average yearly growth of 
GDP in Tanzanian Shillings at 1976 prices was 3.9 %. This growth rate is smalt oonsidering the 
yearly population growth rate of 2.8 %. In the period 1987-1992 the average annual growth of GDP 
per capita in Tanzanian Shillings at 1976 prices was 1.5 % [BOS1 ,p8]. When current Shillings are 
oonverted in US dollars acoording to the official exchange rate, GDP per capita annually decreased 
6.8% in average in the same period. 

Growth for industry (ISIC 2,3,4) has been unstable. Figure 2 shows tieree declines for 1981 and 
1983. In 1991 the growth rate for industry was more than 13%. Aftar this year growth decreased 
again to a very modest 2.3 %. 
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Fig. 2 Annual growth rates of GDP and industrial value added 

at 1976 prices [%] 
Data souroe: [BOSt:p 4, 6 and 12] 
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Tanzania: economie performance and enerav consumption 

Rgure 3 gives the contribution of separate sectors to total industry and total industry as a 
contribution to GDP. The contribution of industry to GDP is only small (1990: 10%) in the 
agricultural based eoonomy of Tanzania. The contribution of Mining and Quarrying (ISIC 2) and 
Electricity and Water (ISIC 3) to GDP has remained about the same, despite fluctuations. On the 
other hand, the contribution of Manufacturing (ISIC 3) shows a declining trend up to 1986. Since 
Manufacturing accounts for the highest contribution, also the contribution of industry was 
decreasing. From 1986 the contribution of industry shows no major changing trend. The reason is 
probably the eoonomical change. 

81 ~ ~ ~ e E ~ ~ 5 ~ 
y.-

• Mrq end qi*Tylng I] Electrlclty end- 0 ~ 

Fig. 3 Contribution of industry to GDP at 1976 prices [%) 
Data sou ree: [8051 ,p12] 
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Table 1 gives figures about other countries in the same region. The countries are ordered in 
increasing GDP per capita. Tanzania almsot has the lowest GDP per capita of the region. Higher 
GDP's per capita correlate with higher contribution of industry to GDP. 

Table 1 Economie data about countries in Southern Africa 
Sou ree: World clevelopment report '93, World Bank, table 1, 2, 3 and 5 

Country GDP per Growth2 (%) 
capita1 

GDP lndustry' [US$) 

Mozambique 80 -0.1 -3.6 

Tanzania 100 2.9 ·2.4 

Madagascar 210 1.1 0.9 

Malawi 230 3.1 3.3 

Kenya 340 4.2 4.0 

Zimbabwe 650 3.1 2.1 

Zambia . 0.8 0.9 

Namibia 1460 1.0 ·2.0 

Botswana 2530 9.8 10.7 

1 data tor 1991 2 average annual growth in !he perioei 1980-1991 
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Tanzania: economie performance and energy consumption 

2.2 Energy consumptlon 

The end use energy consumption by carrier type in 1990 is visualized in tigure 4. Energy 
consumption consists tor 93% of the so called non-commercial tuels, like tuel wood, charooal and 
erop residue. The contribution of commercial energy carriers, like petroleum products and electricity, 
is less then ~..4 of total energy consumption. The total consumption was about 600,000 TJ which 
means a per capita consumption of about 24 GJ. Commercial energy consumption per capita was 
1.6 GJ in 1990. 

Rgure 5 shows the end use energy consumption in 1990 in Tanzania by sector. Over 75% is used 
in house holds. lndustry accounts tor 15%. Furthermore can be concluded trom tigure 4 and 5 that 
at least 8% of these 15 percent consists of non-commercial tuels. 

Fig. 4 End use energy consumption 
by tuel in 1990 [%] 

Data source: [ENPOL.2,p 513] 

--77.n. 

Fig. 5 End use energy consumption 
by sector in 1990 [%] 

Data source: [ENPOL.2, p 517] 

Commercial energy carriers should get some more attention, because the analysis in this report 
deals with these carriers. In Tanzania only crude petroleum, petroleum products and a very small 
amount of coal are imported. Tanzania has her own refinery. In 1990 6% of petroleum imports (in 
weight) were tinal products, while 94% consistedof unrefined petroleum [BOS2, p70]. The imports 
of petroleum and products consisteet for 10% of the total importsin 1990 (figure 6). To get an idea 
of the impact of imports of petroleum and products on the foreign currency position of the country, 
tigure 7 displays imports of petroleum and products as a percentage of total exports. 

800 

400 

200 

0 

Fig. 6 Import of petroleum and products 
in comparison with total imports 
Data source: [BOS3,p144, 161) 
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Fig. 7 Import of petroleum and products 
in comparison with total exports 
Data source: [BOS3,p144,159] 



Table 2 

Country 

Mozambique 

Tanzania 

Madagascar 

Malawi 

Kenya 

Zimbabwe 

Zambia 

Namibia 

Botswana 

Tanzania: economie performance and energy consumption 

Commercial energy consumption per capita and commercial energy imports as a 
percentage of exports in Southem Africa (1991) 
Soun::a: World development report '93, World Bank, table 5 

Commercial energy Monetary value of energy 
consumptlon per Import& as a percentage 

capita' (GJ] of export&' (%) 

2.4 . 
1.6 65 

1.6 36 

1.7 24 

4.4 25 

21.6 28 

15.5 21 

. . 

17.1 . 

The condusion that can be drawn from these figures is that the importation of petroleum and 
products is a heavy burden on the balsnee of payment. In 1990 the percentage of import of 
petroleum and products is much smaller than previous years. lt is not clear yet if this is a trend or 
just a reflection of the international politica! situation and oil market In table 2 similar inforrnation 
about countries in the sarne region is displayed. lt shows that in net foreign currency flows Tanzania 
is more dependent on energy import than all other mentioned countries. 

Figure 8 gives an overview of the end use consumption of commercial energy carriers in Tanzania 
in 1990. As can be seen petroleum products account for the highest consumption (88%) of 
commercial energy carriers. The division of the commercial energy carriers in Tanzania over the 
various sectors is given by figure 9 and 10. In 1990 95% of electricity was generated by hydro 
power and 5% by therrnal power (industrial diesel oil) [BOS3, p137]. 

Total coneu~ 39,700 TJ 

Gasoline 12,4% 

Electricity 12,1% 

LPG0,4% 

Fuel oiVresiciJal16,7'1 

Fig. 8 End use consumption of commercial 
energy carriers in 1990 
Data soun::a: (ENPOL2, p 513) 
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Tanzania: economie performance and energy consumption 

T ollll canL111Ption: 34.QOO T J Tollil coran1p1ion: 4, 700 T J • 1 ,304 GW1 

l.ighl-10,0% 

HouHholds 11 ,0'!1. 

Fig. 9 End use consumption of petroleum 
products by sector in 1990 [%] 

Fig. 10 End use consumption of electricity 
by sector in 1990 [%] 

Data sou ree: [ENPOL 1, p 448) Data source: [TANESCO, tabla A1.4] 

An overview of energy consumption is given in table 3: 

Table 3 Overview of energy consumption in 1990 

Type of energy carrier lndustry Agric. Transp. Househ Comme Other Total 
(ISIC 2,3,4) (%) (%) ' (%) re. (%) (%) [TJ) 

(%) 

All energy carriers 15.0 3.2 3.6 n.3 0.8 597,000 

Non-commercial energy en. carriers . . . . . 542,830 
Commercial energy carriers . . . . . 39,700 

Electricity 43.81 4.5 0 32.2 10 9.6 4,800 
Petr. products 22 5 42 11 6 14 34,900 

1 includes heavy commeroial electricity consumption 
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3 Discussion of aapects deterrnining the importsnee of energy conservalion In lndustry 

3.1 Energy coats In lnduatry 

In paragraph 2.2 figure 5 already showed that total energy consumption in industry was about 15% 
of total energy end use, while total commercial energy consumption was 6.8% (figure 4). This 
implies that at least 8.2% of the mentioned 15% is formed by non-convnercial fuels. However, the 
commercial energy carriers, petroleum products and electricity, are considered only. The reasans 
for that were already explained in paragraph 1.3. 

3.1.1 lnduatrial coats of petroleum products. 

The following petroleum products are used in industry: 
lndustrial diesel oil (100): this product is mainly used for electricity generation with diesel 
generators. lt has been assessed that in 1990 about S00.4 of consumption was used for 
electricity generation by the Tanzania Electric Supply Company (TANESCO). 
Heavy fuel oil: is used for steam or other boilers. 
Residue oil: is the residue which remains after heavy fuel oil has been distilled in the 
refinery process. Residue oil has in most cases noenergetic purpose, but is used as a raw 
material for example in the bitumen industry. 

The assumption is made that both industrial diesel oil and heavy fuel oil are only used in industry. 
These fuels contributed 18.6% tototal consumption of petroleum produels in 1990. This percentage 
is lower than the indicated percentage of 22% for 1990 in figure 9. But this number also contains 
the use of petroleum produels with non-energy purpose. The costs and used quantities of 100 and 
heavy fuel oil in industry in 1987 up to 1990 are displayed in table 4. 

Table 4 

Year 

Quantity and costs of consumption of 100 and fuel oil in industry 
Data souree quantilles: [BOS2, p73], prioes: [ENPOL1, p449] 

Fuel type lndustrlal consumption Costs 
[millions of litres] 

(millions of currentTSh) (millions of US$) 

1987 100 58.0 1,070 15.6 

Heavy fuel oil 119.3 1,675 24.4 

1988 100 52.6 1,120 10.3 

Heavy fuel oil 133.5 2,410 22.3 

1989 100 49.2 1,640 10.6 

Heavy fuel oil 120.9 3,330 21.6 

1990 100 44.2 3,760 19.3 

Heavy fuel oil 130.0 9,100 46.6 

3.1.2 lnduatrial electriclty coats 

TANESCO uses the following tariff groups for electricity sales: 
1. Residential: applicable to households. 
2. Light commercial: applicable to shops, restaurants, hotels, etc .. 
3. Light industrial: applicable for small industrial consumers (up to 7500 kWh per month). 
4. Low voltage supply: applicable for any consumer with a consumption over 7500 kWh per 
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4A. Agricultural consurners: applicable to agricultural consurners, engsgeef in direct raw farm 
processing, with a consu~tion of more than 5000 kWh per rnonth. 

S. High voHage supply: applicable for general use when power Is metereet at 11 kV and above. 
SA. High voHage supply - energy intensive consurners: applicable to consumers whose dernand 

is above 5000 KV A and consumption above 800,000 KWh per month. 
6. Publlc lighting. 
7. Water supply accounts: applicable to all public pumping installations with consu~tion 

above 10,000 kWh per month. 
8. No existing tariff group. 
g. Consomers in Zanzibar. 

Unfortunately group 4 and S consist of commercial as well as industrial consurners. This is a 
problem which also effects TANESCO when rnaking industrialload forecasts. In [TANESC02, 
par.1.3.3] group 4 is seen as an industrial load. Forthermore it is stateef that in 1987 58% of group 5 
consisteef of industrial loads. lt is assumecl that this percentage dief not change during the following 
years. Another assu~tion is that costs within group 5 are distributecf over commercial and 
industrial consumers as their consumption in kWh. 

When ISIC code groups 2, 3 and 4 are used in this analysis, besides tariff group 4 and part of 5 
also tariff groups 3, 4A, and SA are regarcleef as industrial consumption. With this information the 
ir'ldustrial electricity consu~tion and costs for 1987 up to 1990 is oomputeet and displayeet in table 
s. 

Table 5 

Year 

1987 

1988 

1989 

1990 

Ouantity and costs of electricity consu~tion in industry 
Data souroe 1987 and 1988: (TANESC01, schedule15] 

lndustrial consumption 
(GWh) 

411 

468 

501 

547 

1989 and 1990 quantitles: [T ANESC02, table A 1.4) 
costs: [8053, p125] 

Costs 

[millions of cament (millions of US$) 
TSh) 

2,300 33.5 

2,800 25.9 

5.200 33.7 

8,100 41.5 

3.2 Posaibilitles of energy coat reduction In lr1dustry 

The Tanzania lndustrial Research and Developrnent Organisation (TIRDO) has been doing rnany 
energy audits since the beginning of the eighties. These audits were done as a part of ESMAP 
(Energy Sector Management Assistsnee Program) with support of the Worldbank. 

The conclusions were that for the auditeet co~ nies in 1984 [TIRD01] 2So/o of total energy 
consu~tion could be savecf by adopting energy conservation measures. Overall energy cost 
savings for 26 big co~nies were about US$ 17 million. 

Later audits were carried out among 50 companies in 1988/89. These cornpanies covereet about 
80% of total industrial commercial energy consumption. A sumrnary of the results [TIRD02, p71 ]: 

16 



i lil I' i ,I,, 
Discussion of aspects determininq the 

irrportance of enerav conservetion in irldustrv 
~~ 

Annual energy savings: 
Required investments: 

Required investments in foreign currencies: 

5.8 biJlion TSh (US$ 38 million). 
1.2 biJlion TSh (US$ 8 million) = 20% of annual 
energy savings. 
0.6 billion TSh (US$ 4 million) = 50% of total 
investments = 10% of annual energy savings. 

The required investments are relatively low in comparison with annual energy cost savings (20%). 
According to TIRDO the causa is that most energy conservetion rneasures are housekeeping 
rneasures withno if11>lementation costs at all. 

Conversations with people from TIRDO revealed that, though good energy cost reduction rneasures 
had been indicated, until sofaralmost no rneasures have been taken by industry to reduce energy 
consuJ11>tion and costs. 

3.3 Economie benefits of energy coat reductlon 

Forsaveral aspects the effect of energy cost reduction will be calculated. This will be done fora 
reduction of 10%, 20% and 30%. The suggested high deeresse of energy costs is justified by 
ramarks in the previous paragraph. The conclusions of TIRDO were that 25% of energy 
consuJ11>tion could be saved. This is carried out for 1987 up to 1990. Also average effects for these 
four years are calculated. 

3.3.1 The effect of energy coat reduction on lnduatrial value added 

In table 6 energy c:Osts, total costs and values added are displayed for the whole industrial sector in 
1987 up to 1990. Also the percentages of energy costs in relation to total production costs and 
values added are given: 

Table 6 Energy costs as a percentage of total production costs and values added in industry 
Data sou ree: production costs and values added: [8053, p125, 127] 

Description of item 1987 1988 1989 1990 

100/fuel oil costs (billions] 2.7 TSh 3.5 TSh 5.0 TSh 12.9 TSh 0.043 US$ 
Electricity costs (billions] 2.3 TSh 2.8 TSh 5.2 TSh 8.1 TSh 0.034 US$ 
Total energy costs (billions] 6.0 TSh 6.3 TSh 10.2 TSh 21.0 TSh o.on US$ 

Total production costs (blllions] 33.7 TSh 42.9 TSh 103.1 TSh 128.6 TSh 0.55 US$ 
Percentage 100/fuel oil costs of total prod. costs 8.1% 8.2% 4.8% 10.0% 7.7% 
Percentage electricity cost of total prod. costs 6.9% 6.5% 5.1% 6.3% 6.1% 
Percentage energy costs of total production costs 15.1% 14.7% 9.9% 16.3% 13.8% 

Total value added (billions] 13.7 TSh 14.7 TSh 28.7TSh 31.6 TSh 0.17 US$ 
Percentage energy costs of total value added 37.1% 43.1% 35.5% 66.3% 45% 

The table shows that energy costs are quite substantial. In 1987 up to 1990 they accounted for an 
average 13.4% of total industrial production costs. Another observation is that the percentage of 
energy cost of total production costs is much lower in 1989 than in other years. This makes cost 
planning for industrial organisations very difficult. A main cause is probably the high intlation rate 
and a retarded accompanying energy price setting. 
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The percentage of energy costs of total value added is even more profound (45% in average). This 
can mean that energy conservation and therefore energy cost reduction has a big influence on the 
total value added in industry. This significanee Is visualized in table 7 on the next page. For different 
scenario's of reduction of energy costs the effect on total value added is calculatect. 1t has to be 
kept in mind, that a reduction of energy cost requires an increase of investments to realize a 
reduction of energy costs. However, (gross) value added is defined as gross output minus 
production costs. lt is assumed that gross output (at market prices) wiJl not change. Then 
investrnents wiJl not influence value added, because investrnents arenotpart of production costs 
(see definition production costs in section 1.2, page 8). 

Table 7 The effect of a deeresse of energy costs on value added of industry 

energy oost lncreaae of vaJue added 
redlietion 

(%] 1987 1988 1989 1990 average 

[billion [%) [billion [%] [billion [%) [billion [%] [million [%] 
TSh) TSh) TSh) TSh) US$) 

10% 0.5 3.7 0.6 4.3 1.0 3.6 2.1 6.7 7.6 4.5 

20% 1.0 7.4 1.3 8.6 2.0 7.1 4.2 13.4 15.3 9.0 

30% 1.5 11.1 1.9 12.9 3.1 10.7 6.3 20.0 22.9 13.4 

Table 7 shows that energy cost reduction has a substantial impact on the total value added of 
industry. For instanee a reduction of energy costs of 20% causes an average increase of value 
added of 9%. 

3.3.2 The effect of energy coat reduction on the Gross Dornestic Product at market prices. 

GDP is nothing more than a total addition of values added of all goods and services produced in 
the country. In table 8 the effects of the used scenarios for energy cost reduction on GDP is shown. 

Table 8 

energy 
costs 

redlietion 
(%] 

10% 

20"/o 

30% 

The effect of energy cost reduction in industry on GDP 
souree GOPs: (8051, p8) 

lncrease of GDP at market prices (%] 

1987 1988 1989 1990 average 

GDP1
: 226 GOP1

: 331 GOP': 407 GOP1a: 505 GDP: 2.9 
billion TSh biHion TSh billion TSh bilDon TSh billion US$ 

0.2 0.2 0.2 0.4 0.3 

0.4 0.4 0.5 0.8 0.5 

0.6 0.5 0.7 1.2 0.8 

1 GDP at current market prices 
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The increase of GDP seems to be a minor irJ'1)rovement. This is certainly the case when the 
increase of GDP is corJ'1)8red with the increase of value added in industry. This is not surprising, 
because e.g. for 1990 the value added of industry (ISIC 2,3 and 4) contributes only 10% to GDP at 
1976 prices. In the predominantly agricultural society of Tanzania the agricultural contribution to 
GDP is the largest, namely 57% [BOS1, p11 ]. When it is kept in mind, that the yearly growth of 
GDP has been 4.4 to 6.6% in the years under consideration, an additional increase of e.g. 0.5% 
because of energy cost reduction Is substantial. 

3.3.3 The effect of energy C08t reductlon on the profitablllty of lndu.try 

The gross profit for industry is obtained by subtrading Iabour costs from the total net value added 
(see paragraph 1.2). Only figures for 1990 were available [BOS4, p24,96]. The net value added and 
Iabour costs were 14,400 and 12,650 million TSh respectively. This results is a gross profit of 1750 
million TSh. 

When the effect of energy cost reduction on profitability is assessed, also the extra investments to 
irJ'1)1ement the energy conservalion measures should be considered. [riRD02] stated (paragraph 
3.2) that required investments for energy cost reduction are 20% of this cost reduction. When the 
same ratio is used for 1990, table 7 can been set up: New gross profit = old gross profit + energy 
cost reduction- investment costs. 

Table 9 The effect of energy cost reduction on the gross profitability in 1990 

Energy cost Energy cost lnvestment Gross profit Gross profit 
reduction reduction costs increase 

[%) [million TSh) [million TSh) (million] (%] 

0 0 0 1,750 0 

10 2,100 420 3,430 97 

20 4,200 840 5,110 192 

30 6,300 1,260 6,790 288 

The table shows that for instanee that when a reduction of 2()0,4 of energy costs occurs, the gross 
profit of industry wiJl increase 192%! This result means that the savings on energy costs have a 
huge effect on the profitability of industry. For 1987 up to 1989 an assessment is made for the 
effect on gross profil. The gross profits for these years are assessed by taking the same 'old' gross 
profit in US$ as in 1990. When energy costs are reduced with 20%, this results in a gross profit 
increase of 130%, 107% and 116% in 1987, 1988 and 1989 respectively. Even when the actual 
gross profits in these year would be haH as big as assessed, the effect is still very substantial. 

1t has to be mentioned though, that the findingsof TIRDO and their predicted investments seem a 
bit optimistic. But even when investments are much higher, a substantial increase of profitability will 
remain. When investment costs equal the energy cost reduction (investments costs are 100% in 
stead of 2QO/o of energy cost reduction), are paid back in the first year and the life time of the 
measure is e.g. five years, the gross profit increase would be zero in the first year, but would still be 
very high in the following four years. 

The conclusion is that energy cost reduction is a very good way to improve profitability of industry. 
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3.3.4 The effect of energy coat reductlon on the balenee of peyment 

In paragraphit 2.2 was already stated that the i~rt of crude petroleum and petroleum products is 
a heavy burden on the balsnee of payment. An analysis is made now, which gives an insight in the 
i~rtanee of energy oost reduction in industry for the improvement of the balsnee of payment. lt is 
assumed that fuels that are not oonsumed in Tanzania because of energy conservalion are 
exported. After all, industrial diesel oil and fuel oil are produced in Tanzania and are part of a 
refinery process. So the statement that a reduction of fuel oonsu~ion would lead to less i~rts is 
is not valid. But petroleum products, which are not oonsumed, can be exported though. The export 
prices are assumed to be same as the prices for indigenous sale. The used exchange rates for US 
dollar to Tanzanian shillingscan be found on page 6 (Abbreviations and oonversion_ factors). 

Table 10 

Reduction of 
petroleum 
costs [%) 

0 

10 

20 

30 

The effect of reduction of petroleum oosts on the ratio betWeen petroleum i~rts 
and total export eamings 

lncrease of exports by exportation of saved Ratio import petroleum and products and 
petroleum produels [%) mtal exports [%) 

1987 1988 1989 1990 average 1987 1988 1989 1990 average 

0 0 0 0 0 43 47 54 25 41 

4.0 3.3 3.2 6.6 4.3 42 46 53 25 40 

8.0 6.5 6.4 13.2 8.5 41 46 53 24 40 

12.0 9.8 9.7 19.7 12.8 41 45 52 24 39 

The effect of energy oost reduelion (only oost reduelion of petroleum produels) on the balsnee of 
payment is displayed in table 10. The table shows a very little impravement of the ratio between 
i~rt of petroleum and produels and total exports when saved fuels are exporteet This can be 
explained by the fael that the industrial consumption of petroleum produels tor energy purpose is 
only 18% of total oonsumption. A Saving of 10 up to 30% on this amount has no major effect on the 
balsnee of payment. 

The reduelion of petroleum costs also causes extra foreign currency investment oosts. In paragraph 
3.2 the oonclusions of TIRDO were that fora eertsin amount of energy oosts saving, 10% of this 
amount is needed for i~rtation of equipment in foreign currencies. These investments will reduce 
the overall positive effect of energy oost reduelion on the balsnee of payment. 

The oonclusion is that energy oost reduelion has a negligible effect on the balsnee of payment. 
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3.4 Energy prlce developmenta 

H prices of convnercial energy in industry are increasing relatively fast (in comparison with other 
production costs), the ii1'1JC)I1ance of energy oonservation may increase in the future. Table 11 gives 
overall electricity, industrial diesel oil and fuel oil prices. Prices are presented in Tanzanian Shillings 
and US dollars. 

Table 11 Electricity, lndustrial Diesel Oil and fuel oil prices in current TSh and US dollars 
Data Source: [EN POL 1 ,p447 ,449) 

Energy carrier 1987 1988 1989 1990 1991 1992 1993 

Eleetricity [TShJkWh) 3.96 4.16 6.82 10.10 12.85 16.35 -
[US$JkWh) 0.05 0.03 0.04 0.05 0.06 0.05 

100 [TSM) 18.50 21.35 33.25 85.0 85.0 118 152.8 
[US$11) 0.24 0.18 0.23 0.41 0.37 0.37 0.34 

Fuel oil (TShJkWh) 14.04 18.05 27.52 69.95 60 60 79.2 
[US$/kWh) 0.18 0.15 0.19 0.34 0.26 0.19 0.18 

Though the electricity prices shown in the table are average overall prices it is known that for the 
last years no major changes in cross subsidy systerns affecting industry have occurred. In other 
words, electricity prices in TSh for industry have increased with the same rate as overall prices. 

Price setting for electricity is based on long-run marginal costs but can be affected by: 
the dernand of investors that a eertsin percentage of the TANESCO fixed assets value has 
to be generateet by sales revenues; 
pressure from the lobbying for cheaper tariffs of eertsin special interest groups within the 
consurner group; 
the ditterenee in costs for grid conneetion and conneetion on isolated systerns; 
the unwillingness of sorne consurners to pay their consurned electricity. 

Despite this list of influencing factors table 11 shows that specific electricity costs in US dollars are 
quite stabie and constant. 

Prices of petroleum products are fully set by the parastatal Tanzania Petroleum Developrnent 
Corporation (TDPC). Pricing is based on import parity prices of petroleum products modified by the 
total imported product costs. This rneans that costs of finished product imports as well as crude oil 
import costs together with local production costs are taken in account. Cross subsidies rnainly 
effects transport fuels and illuminating kerosine, but not the industrial fuels. 

This results in unstable IDO and fuel prices in US dollars. A closer look at the industrial fuel prices 
in table 11 reveals that certainly no substantial trend in price increase can be discovered. 

The assumption is made that also in the future commercial energy prices rernain more or less 
constant, so no extra reasons exist for energy conservalion because of energy price increases. 
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3.5 Energy consumptlon trends In lndustry 

For the analysis of the energy consumption trends the consumption of electricity, 100 and fuel oil 
for several years are indexed (1985 = 100). The same is done for industrial product volume and 
contribution of manufacturing to GOP. The result is presenteet in fJgure 11. 

Index comparison of energy consumption with production wlume 

1~,_ ________ an __ d_G~D~P-~ __ m~·~b~~·on~m~i~nd~~~;~try~(1~~~=~1~00~) ________ ___ 

1~+---------------------------------------------~···· .... ···· 
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1001---~~~~~-~~-~~---·~.--~:~;~~--~---~_·JÇ __ :_=_~~_:_~--~=-~:~=-~~~=_:_-~-~-~-~---~-~----~-=--=: 

--,.. ----.____ 
~t-------------------~~==~~~--------------
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Legenda 
_._ 100 con.umption 
-11- Fuel oil consumption 

· ··+··· Electricily con.umption 

1988 

-·•· Production volume mantlactlri1g 
- -M - GDP conlriubtion lnlll'1llfactl6ng (1978 prices) 

1gg() 

Fig. 11 Index comparison of energy consumption in industry 
with product volume and contribution of manufacturing to GDP 
Data souroes 100/fuel consumption: (8052, p73] 

Electr. consumption: [TANESC02, table A1.4] 
Manufacturing volume indices: [8053, p99] 
contribution of manuf. to GDP: [8051, p12] 

The following remarks can be made: 

1991 

Fuel oil consumption, production volume and GOP contribution of manufacturing are more 
or less following the same trend. Though fuel oil consumption decreased slightly in 
comparison with production volurne and GDP contribution of manufacturing, no substantial 
energy conservation trends can be recognized. 
The figure shows a substantial increasing consumption of electricity and a deeresse in 
industrial diesel oil. lndustrial diesel oil is mainly used for electricity generation. Total 
industrial connections to the grid increased from about 3000 in 1987 to about 6000 in 1991. 
These were mainly users in the light industrial tariff group. An explanation for the remarked 
trends could be that many industrial users changed from own electricity generation with 
diesel generators (or by TANESCO) toa conneetion to the grid. 

In general the conclusion is that 
fuel oil consumption is following the slow increasing trend of contribution of manufacturing 
to GDP and production volume; 
100 consumption is decreasing at a rate of about 6% per year; 
electricity consumption increases much taster than the contribution of manufacturing to GDP 
and production volurne at a rate of about 10% per year. 
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As far as known, at present no structural discrepancies exist betweendemand and supply of 
petroleum products and electricity. 

Petroleum production and distribution is fully coordinated by the parastatal organization Tanzania 
Petroleum Developrnent Corporation (TPDC). For petroleum products only local short comings can 
be observed now and then. At the moment the capscity of the local refineries, together with crude 
oil and finished products imports are enough and are not bothered by severe short oomings of 
foreign currencies. 

In Tanzania a large part of electricity is generated by hydro power. The capscity of electricity 
generation is big enough for average elirnatic conditions. However, severe drought can always 
heavily effect the electricity output of hydro power installations. 

3. 7 . Governmental policies 

3.7.1 General economie policies 

Economie decline in the first half of the eighties led to the implementation of the economie recovery 
programme (ERP,1986-1989), which foliowed the conclusions of negotiations with the IMF and the 
Wond Bank for emergency support. The main objectives were: 

increase food and cash erop production through use of corrective production incentives, 
strengthening the marketing system, promoting timely erop colledion and marketing, and 
direction of greater investment toward agriculture; 
increase foreign exchange revenues from export proceeds; 
rehabilitate the country's basic economie infrastructure especially in the transport, 
communications, energy and water sectors in order to support the production sector fully; 
raise industrial capscity utilization trom 20% to 60% at the end of the programma, with the 
objective of increasing the industrial sector contribution to the GDP by channelling 
investment resources, especially foreign exchange, to key and productive industries; and 
minimize the gap between govemment revenue and expenditure and improve the balance 
of payments situation by prudent monetary, fiscal and budgetary policies. 

During the execution of this programma, the Tanzanian economy has grown at an average annual 
rate of 4.5% from 1986 to 1989. 

The ERP was foliowed by the Second Union Ftve Year Development Plan 1988-1993. This program 
was more or less an extension of the ERP. The main objectives include: 

to continue with efforts towards food self-sufficiency; 
to increase and improve on the production of goods and services; and 
to safeguard the past gains through strengthening of social and economie services. 

Energy related objectives were: 
the development and use of indigenous energy sourees and 
efficient utilization of energy. 

From 1989 to 1992 the average annual growth rate was 4.1% 
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The above policies give the basic framework within which a national energy policy can be revealed. 
In this overview only policies and strategies are mentioned which are somehow related to industry. 

After a decade of discussions an Energy Master Plan and Programme (1990-2005) was set up in 
1990. lt was accompanied by the National Energy Policy document with the following goals: 

to exploit the abundant hydro-electric sources; 
to develop and utilise natura! gas resources; 
to develop and utilise coal resources; 
to step up petroleum exploration activities; 
to minimise energy price fluctuations in order to contribute to stability of prices in general 
through strengthening and rationalisation of energy supply sourees and infrastructure and a 
rationel energy pricing structure; · 
to develop human resources for development of energy technologies; and 
to ensure the continuity and security of energy supplies. 

The long term strategy is the reduction of dependenee on external energy sourees and rational 
management and utilization of own resources. 

On short and medium term the strategies include: 
more efficient use of energy in the transport and industry sectors; 
rehabilitation of the electric power generation, transmission and distribution infrastructure; 
generation and distribution of the petroleum refining, storage and distribution infrastructure; 
supply of electricity to small townships and industries lying adjacent to and far off the griel 
system starting with agro-based industries and using alternative sources, respectively; 
development and utilization of natura! gas and development of associated conversion and 
end-use technologies. 

Short and medium term implementations of strategies, related to this report are [MWEM2, p15]: 
expansion and consolidation of the activities in energy auditing and in providing expert 
consultancy services to industry on industrial energy conservation; 
making industrial energy audits obligatory; 
the provision of duties and tax incentives with respect to equipment purchased for 
implementation of energy conservalion measures; 
the consideration of making legal regulations to ensure implementation of recommended 
measures. 
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4 Main concluaiona and recommendatlona 

4.1 Maln conclualona 

This paragraph contains conclusions derived from the results of chapter 3. 

In 1987 up to 1990 average energy costs were 14% of total production costs for the industry of 
Tanzania. 

The energy audits performeel by TIROO at 50 big companies revealed that about 25% percent of 
energy consurfl)tion can be saved with a low level of required investrnents (20% of energy cost 
savings) and foreign currency c::ornponent (SOO.k of total investrnents). Up to now almost no 
measures were taken by industry to reduce energy consumption. 

A 20% deeresse of energy costs will increase the total industrial gross value added (= contribution 
of industry to GOP) with 9% in average for the considered years. The effect on the Gross Oornestic 
Product is only minor, because the contribution of industry toGOPis only srnall (10% in 1990). 

The profitability of industry correlates highly with a reduction of energy costs in 1990. A 20% energy 
cost reduction will increase the gross profit with almost 200%. The gross profit is the profit before 
paying of rents, dividends, interest and indirect taxes. For other years the gross profit was not 
available. However, when the gross profit for 1990 is used in the calculations for other years 
(adapled for devalualion), the effect of energy cost reduction ranges from a 107% to 130% increase 
of gross profit. 

The effect of energy conservation on the balance of payment is very small. The main reason is lhat 
lhe industrial fuel consul"'1'lion is only small in comparison with lhe tolal amount of imported 
petroleum products. 

Energy prices in recent years are more or less constant when devaluation is taken into account. So 
no extra raasons exist tor energy conservalion because of increasing energy price developmenls. 

The consumption trends in industry from 1985 to 1991 differ for the various energy carriers: 
the intensity of electricity consumption is increasing substantially (10% absolute annually) in 
comparison with industrial value added (4% absolute annually); 
the consumption of industrial diesel oil is diminishing (6% absolute); 
the consumplion of heavy fuel oil is more or less in line with the development of industrial 
value added. 

When severe droughts do not occur, no discrepancy exists between industrial energy demand and 
supply. 

In table 12 the importance of energy cost reduction for all treated subjectsis presented. 

The final conclusion of this report is thal energy conservalion in industry is important. The main 
reason is lhat energy conservalion will causa a major impravement of the profitability of industry. 
The impravement of the balance of payrnent is negligible. 
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Table 12 The importsnee of energy conservalion for various aspects 

Aspect 

Legenda: -: energy conservalion has a negligible importance for this subject 
+ 
++ 
+++: energy conservalion has an increasing importsnee for this 

subject with an increase of the nurnber of crosses 

lmportance of 
energy 

conseMllion for 
lhis aapeet 

Energy costs In lndustty ++ 

Possibilitles of energy conservalion In Irtdustry ++ 

lncrease of value added in industry ++ 

lmprovement of the Gross Dornestic Product + 

lmprovement of profitability of intlustry +++ 

lmprovernent of balance of payment . 

Energy price developments for industty . 

Trends in energy consumption In industty + 

Gap between demand and supply . 

4.2 Recommendations and further research 

The implernentation of energy conservalion rneasures in irldustry neeels governmental support. 
History has proven that no energy conservalion rneasures were taken by industrial organisations. 
On the other hand, energy audits perforrned by TIRDO revealed profitsbie energy saving options. 

Paragraph 3.7.1 showed that government reoognizes the importsnee of energy audits and industrial 
energy dernand management. They suggested incentives for the purchase of equipment which were 
needed for implernentation of energy conservalion rneasures. They even went further by 
considering the possibility of rnaking implernentations of energy conservalion measures obligatory. 
Unfortunately it is not known whether or when these governmental measures are going to be 
realized. However, until sofar very few conservetion rneasures have been taken by industrial 
organisations. Therefore the following is reoomrnended: 

A set up of a survey to find out the reason why no energy conservetion measures were 
taken by industrial organisations, while energy audits revealed profitsbie possibilities. 
A set up of an organisation to support industrial organisations with the implementation of 
energy conservation measures. Energy auditing only is not enough. Companies might need 
inforrnation on the area of technology and oost-benefit analyses. 
The introduetion of incentives, for example duty free irnports of equiprnent needed for 
energy conservetion and subsidies for impl~rnentation of energy conservation rneasures. 
The provision of foreign currencies when an energy conservetion messure is profitable. A 
simple calculation of the net foreign exchange effect for each individual case can be a basis - .. -
for the decision to provide foreign currencies. 
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