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1.0 Introduction
The structural adjustment programmes initiated by both the World Bank and
IMF, have their origins in the global economic events of 1973/74,
predominantly influenced by the first oil price shock. The sudden and sharp rise
in oil prices hit the non-oil producing developing countries more severely than
others. The aftermath of this event was a world trade contraction and a sharp
decline in export prices of many commodities, thus aggravating the ability of
these countries to meet their [mancial and other obligations.

The introduction of Structural Adjustment Programmes (SAPs) was thus
prompted by the economic crises ensuing after the oil shocks. The main
objective was to help correct trade imbalances of the ravaged economies of
mainly developing countries, through short term, medium and [mally long term
Structural Adjustment Lending (SAL).

In most of the developing countries, and Tanzania in particular, the oil crisis
ran parallel with the woodfuel crisis. While the depletion of woodfuel sources
due to indiscriminate woodfelling for energy needs (e.g., agro-based industries,
brick-making, fish drying, etc.) led to severe deforestation, the spiralling oil
prices resulted in Tanzania using up to 62% of its export earnings in 1985 to
import oil (Kulindwa, 1994).

In short, the argument being advanced here is that, SAPs implemented in
Tanzania for the past eight years were not the cause of energy problems
experienced over time, but rather these structural adjustment programmes
aggravated the problems already existing as will be discussed later.

This paper aims to investigates how energy use impacts the environment,
and vice-versa. It starts by looking briefly at the energy situation in Tanzania.
This is followed by a discussion of the relationship between SAPs and energy
use problems. In this section we also look at the objectives of these programmes
to see if the energy sector was explicitly considered as one of the priority areas.
Also, we trace the various SAP policies' effects on the energy sector and how
these, in turn, affect the environment. In section four we provide empirical
evidence on energy use by rural households and agro-industries based on field
work conducted in six villages in Iringa Run.l and Lushoto Districts in April
1994. Finally, we conclude our study by giving some policy recommendations.

2. Background to the Energy Situation in Tanzania

2.1. General Overview
Energy is a basic need, a critical resource, and .; integral part of any economy.
Its performance affects all other econo1l1fc~activities as well as the envirolllTIent,
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(URT/UNIDO: 1981) could be entirely wiped out by the late 21st century. A
depletion rate of 400,000 ha. per annum due to clearing for agriculture alone is
.often quoted. A tentative estimate of the rate of deforestation caused by
fuelwood extraction is put at 575,000 ha per annum (Bagachwa, et ai, 1995).

The rapid rate of deforestation calls for a sustainable management of forests
and woodlands, Le., balance between demand and supply. With afforestation
and effective use of woodfuel (through use of more efficient stoves, more
efficient technologies for the preparation of charcoal), the seemingly uncertain
future in the supply of woodfuel might be reversed and environmental balance
improved. Since our analysis is centred on activities in rural areas with the
bearing on energy and the environment, we will pay more attention to wood-
basevnergy; its effect on the environment with respect to its utilisation.

2.2. Woodfuel supply and demand situation
Studies done on woodfuel to date have shown somewhat different estimates of
the potentiality of its supply and demand. But, at least all studies concur that,
woodfuel is the most important energy source in Tanzania since it caters for the
greater percentage of the country's energy requirements, mostly in the domestic
sector for cooking, heating, etc. (see Table 1).

Table 1: Tanzania's energy supply
proportion by type of source.

Source Quantity* % Contribution of
Energy Source

Fuelwood
Charcoal
Coal
Electricity
Petroleum
Crop residues
Total

617.54
50.36
0.70
4.66
37.12
44.65

756.32

81.65
6.66
0.09
0.6

5.0
6.0

100.0

*million Gigajoules.
Source: Ministry of Water Energy and Minerals. Energy Department (1992).

As far as consumption is concerned, the distribution of the total energy
consumed in 1991 as follows (Kulindwa, 1994): households: 78.5%; industry:
12%; transport: 2%; Commercial: 4.3%; and agriculture: 3.2% ..,r .•
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commercial and industrial sectors turned increasingly to woodfuel as an
alternative energy source. This was manifested by intensifying afforestation
programmes that began in the 1967/68 fmancial year. The programme, which
was part of the overall rural development strategy, was aimed at encouraging
individual participants to plant trees around their residential areas, and to
establish village collective woodlots.

Table 2: Factors contributing to deforestation in Tanzania.

Activity Hectares Percentage
per annum

1. Fuelwood extraction
2. Land clearing for agriculture
3. Tobacco curing
4. Commercial logging
5. Uncontrolled fires and others
Total area deforested

575,000
400,000
40,000
17,650
4,335
1,036,985

55.4
38.6
3.8
1.7
0.5
100.0

Less

6. Natural regeneration (50%)
7. Reforestation

Estimated net deforestation

518,493
3,500
514,992

50.0
0.3
49.7

Source: Bagachwa, et at. (1995: 97) .

. Afforestation activities are undertaken by the government, village
communities, and non-governmental organisations, among others. All the
villages included in the 1994 Economic Research Bureau/Institute of Resource
Assessment (ERB/lRA) survey, had embarked on affor~station programmes
which were popularised through schools, churches and other local community
institutions. Table 3 shows the afforestation effort manifested by area planted
with trees per annum, ·and the rise and decline after 1988/89·,

Table 3: Afforestation efforts in Tanzania (area in hectares)

1984/85 1985/86 1986/87 1987/88 1988/89 1989/90 1990/91 1992/93 1993/94

1871 2849.5 4164.2 5507 5894 2663 2233 1525 4000

so::
Source: Economi~ surveys (various issues)..
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In Tanzania, the government reacted to the economic crises of the late 1970s
and 1980s by formulating corrective macro-economic policy measures to redress
the declining socio-economic conditions. These efforts included adjustment
programmes such as the National Economic Survival Programme (NESP) of
1981, the Structural Adjustment Programme (SAP) of 1983, and the Economic
Recovery Programme (ERP). that covered the period between 1986-1992.
Currently the adjustment programme runs under the rubric of Rolling Plan and
Forward Budgeting (RPFB).

In the literature on economic policies in Tanzania, it is pointed out that
NESP, as a crisis management policy, put more emphasis on increasing
industrial and agricultural output, utilising domestic resources rather than on
economic infrastructural development. It is also to be noted that the policy said
little about the energy sector. Thus, it was quickly superseded by another
programme (SAP) before it was implemented.

The 1983 Structural Adjustment Programme was a second independent
government effort to restore output levels to pre-crisis levels, improve public
[mances, reduce inflation, and improve internal and external imbalances. It was
stated explicitly that in order to reduce the burden of imported energy on the
balance of payments, maximum effective use of known potential domestic
energy sources was to be sought. The most remarkable savings were envisaged
to come from phasing out diesel generators in hydroelectric power generation.
However, since SAP was hinged on foreign capital inflows and only 35 % of J:he
expected assistance was received, its objectives were not attained.

Over the years following the petroleum crisis, a number of measures have
been taken to cope with the crisis. Following the oil crisis of 1973, some
measures had been instituted to try and conserve consumption of petroleum.
These measures mainly affected the transport sector by rationing fuel, and
imposing a ban on Sunday driving. The shortages of oil products experienced
during the 1980s were mainly caused by the world market price fluctuations,
and the shortage of foreign exchange to procure oil products, more than the
effects of the adjustment programmes.

The ERP, as a continuation of the SAP, did have similar objectives as those
adapted by SAP in its effort to achieve sustained growth in real incomes and
welfare improvements. The energy sector was considered as one of priority
areas, but one notes that the energy source touching the majority of the
population was not addressed explicitly in the ERP document. More resources
were allocated mainly for investment/rehabilitation of power generation and
distribution, completion of Mtera Hydrrefectric Scheme, extension of the
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Exports of forestry products increased from 3,174m3 in 1980 to 25,651m3 in
1991. In the case of forest resources which are important for the supply of
woodfuel, increasing the rate of extraction means more deforestation. An
increase in distances to woodfuel supply areas leads to the increase of the cost of
supply, hence increased price of woodfuel to final consumers.

The devaluation of the shilling also increases the price of imported fuels such
as petrol, diesel, kerosene and liquefied petroleum gas, as well as electricity
generating equipment, thus inducing substitution for wood fuel. This increases
the demand for fuelwood and hence contributes to an increase in the rate of
extraction.

2. Market Liheralisation and Other Institutional Reforms
Specific libcralisation measures include trade deconfinement, price decontrol
and privatisation, all of which create a liberalised atmosphere for all sorts of
trading domestically and externally. The result of liberalisation has been an
increase of non-traditional exports in recent years. For example, the 1993
economic survey reports the export of charcoal worth Tsh 19,400m for 1992
(URT, 1994). Due to marketing reforms, tea and tobacco firms seek both
internal and external markets for their commodities without having to pass
through the marketing boards. This development has given rise to aggressive
marketing and increased trade. For tobacco and tea farmers, the result has bee-:
the expansion of production. Furthermore, the tea farmers of Mponde j"

Lushoto district recorded a 20% increase of green tea leaves in the 1993/1994
season. The impact of such expansion, if not done in a sustainable manner, is to
exacerbate deforestation.

3. Budgetary Policies
These have sought to increase revenues and reduce expenditure. A fall in
government expenditure allocations to afforestation programmes and
management of forests contributes to unsustainable extraction of wood due to
inadequate monitoring and enforcement of recommended extraction pra<;:tice.
Expenditure reducing policies also work against community afforestation
programmes by reducing assistance from the government in terms of extension
staff, seedlings, and related inputs. Removal of subsidies on seedlings, for
instance, resulted into a drastic rise in their prices. Furthermore, staff
responsible for the enforcement of rules and regulartons are de-motivated by low
and irregular salary payments, lack of equiPtnent, and arbitrary permits that

,r
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T ble 4 Percentag ~ reIedriclty tarift's from vIous Isiona : e eo I pre rev
1. Residential 2. Light 3. Light Industry Agric.

(units) Corpmercial (units) (units)
(units)

Q-U)() 101- 0-200 201- 0-1500 1501- No range
1()()() 1()()() 3()()() given

Ian. 1988*

Ian. 1989: 1 25 20 0 33.2 -22 6.7 60
2 66.7 66.7 -60 60 60 60 8.6

lune 1989: 1 0 11.1 0 18.75 2.56 1.4 31.25
2 0 0 0 0 0 0 0

Aug. 1989: 1 66.7 5 50 5.26 0 0.58 23.8
2 100 100 0 66.7 66.7 6.7 100

Ian. 1990: 1 0 9.5 33.3 5 15 1.95 26.92
2 0 0 0 0 0 0 0

luly 1990: 1 6.2S 8.69 0 30.43 39.83 20 45.45
2 0 0 0 0 0 0 0

Ian. 1991: 1 17.64 12 0 16.67 0 6.67 97.9
2 30 30 100 100 100 100 0

luly 1991: 1 100 114.28 75 -16.67 -21.87 28.57 26.32
2 23.0 23 0 0 0 0 0

Ian. 1992: 1 SO 66.7 42.85 16.67 0 6.67 16.67
2· 33.3 33.3 2S 0 0 0 0

Oct. 1992 : 1 33.3 25 16.67 5.7 10 3.33 -57.14
2 0 0 0 0 0 0 0

Ian. 1993: 1 2S 12 28.57 8.10 9.09 3.22 16.67
2 50 50 0 0 -1()()() -1()()() 0

Mar. 1993: 1 20 7.14 28.57 12.5 16.67 3.12 63.33
2 0 0 40 50 0 0 25

luly 1993: 1 67 100 161 87 207 142 94
2 33 33 43 33 33 33 60

lune 1995: 1 15 16.6
NA NA NA NA NA

2 0 ISO
Note': 1 = % change in electricity price per Kwh; 2 = % change in service charge

* ••base year
NA •• Not available because not d segregated in the TANESCO reports

consulted. '. ~
Source: Own Calculation from Appendix table 5.. •
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an increase in the urban population puts pressure on woodfuel demand through
consuming more woodfuel.

The positive relationship between electricity price and charcoal demand,
indicates that a substitution relationship exist between the two energy sources
even during the period of analysis (1977-1990). Here the relative prices of these
two energy sources is crucial in influencing the consumption of either of them.

Empirical evidence from case studies of Lushoto and Iringa Rural districts
confirm these quantified relationships. The tea factory in Mponde, Lushoto
District, for instance, began by using woodfuel for tea drying. After some time
the distance and availability of fuelwood was seen to threaten the smooth
functioning of the factory. This resulted into fuelwood being substituted by coal.
Transport costs and related problems made the factory switch from coal to
diesel. However, as diesel prices soared over time, it was deemed economical to
use woodfuel to produce steam. The factory has established its own woodlot for
its supply of fuelwood.

Another price related example was found in Nzihi village in Iringa Rural.
Large scale tobacco farmers have been using woodfuel as their main source of
energy for curing tobacco. Currently, a power line is being extended through
their area which will provide electric power for their tobacco curing activities.
as well as their domestic uses. Discussions with several large-scale tobacco
farmers revealed that the prospect for the farmers to use electricity for tobacco
curing were slim. Among the reasons advanced included the high and increasing
price of electric power to agro-based industries. They argued that, while the
electric barns are expensive, it is possible to use electricity for the blower.
However, their long-run intention is to use coal instead. In the meantime, they
continue to use woodfuel, and at the same time establish woodlots.

The evidence from Lushoto underscores the fact that costs, availability, and
easy access matters in the consumers decision making. Furthermore, it exhibits
the possibility of switching from one energy source to another for some
activities. In this example, there is no direct SAP policy implication on the
energy switching exercise undertaken. However, with the SAP marketing
reforms, more tea is bought and processed for the domestic and export markets.
This consequently requires more fuelwood for drying, with the inevitable
outcome of more tree felling.

The Nzihi example, on the other ~d, gives clear signals of how energy
consumers respond to price changes with res~ct to choice of which energy
source and technology to use given the availabl~ alternatives; and other factors
such as financial resources. The increase'"fu the price of electricity has been the~ ~
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3. Vast amounts of woodland are cleared not only for cultivation but also
for crop drying, the most notorious being tobacco curing which
requires 150 cubic metres to cure every tonne. As far as tea is
concerned, 120-140kg of dried tea require about 1m3 of fuelwood. This
translates to 3.75 hectares of wood for curing 1 ton of tobacco, and 1
hectare of wood for drying 5 tonnes of tea. This contributes to
deforestation.

4. If the potential for hydropower is to be maintained, watersheds must be
protected and siltation minimised. However, the construction of
hydropower requires reservoirs which take up substantial amounts of
arable land, and in most cases affect flora and fauna when land is
inundated. An integrated approach is required to take care of the
various trade-offs.

5. The production of electricity from coal as considered in the
development of the Kabulo and Mchuchuma is a welcome
transformation, but it is associated with emissions of Carbon dioxide
and sulphur, among others, into the atmosphere which leads to global
warming and acid rain that could affect forests and agricultural land.
Careful analysis should be undertaken, and appropriate steps taken to
circumvent the negative effects of this development.

5.1 Policy recommendations
The following recommendations emerge from this paper.

1. The Tanzania energy policy document has already identified a set of
thirteen measures that ought to be taken in order for the energy sector
to ,contribute positively to environmental preservation (URT,
1992:.23). These cover such aspects as reviewing, strengthening and
enactment of laws and regulations regarding the protection of
catchment areas and existing reservoirs for power generation, requiring
environmental impact assessment (EIA) before the exploration of any
new energy sources, supporting afforestation and reforestation efforts,
including raising peoples awareness and monitoring atmos!"heric
emissions, to mention a few. What needs to be emphasised though, is
the formulation of an operational plan for implementing the policy .
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APPENDIX I: The Demand for Wood-based Energy: Regression Results

1 FW = 1.72-0.11PJW + 0.23Pke-O.36Yur + 1.33POPlII'
(0.18) (-1.14) (1.6) (-0.20) (2.78)

If = 0.94 D. W = 2.19 F = 38.00

2. CRA = 7.896-0.043Pcha + 0.82Pke + 0.162Pe,O.820YlII'
(1.129) (-0.453) (4.361) (1.264) (-0.535)

If = 0.98 D.W = 2.83 F = 116.7

where:
FW = fuelwood,
CRA = charcoal,
Pke = price of kerosene,
Pel = electricity price,
POP lII' = urban population

and YlII' = urban income.

• 'r


	Page 1
	Titles
	•• oqWVl{:JtJl{S • .!l 2,P • VMpU!1nX ·X 
	966l 'z '8 l ·SON Z .<0./\ (sapas MaN) /.1/:Itt.1n 011 

	Images
	Image 1
	Image 2


	Page 2
	Images
	Image 1


	Page 3
	Titles
	Sl-I0lJ:I UO!J8JS<lJolJV '£'Z 
	•. 

	Images
	Image 1


	Page 4
	Images
	Image 1


	Page 5
	Images
	Image 1


	Page 6
	Titles
	tfJqWV'I:J"'IS °d ~ VMpu!lnx oX 9 I I 
	----------~'7""'<q---- ~ 
	~~"-------------- 
	;, lJ!,J0J.lJ V JOI:J"S CU"U'll "'II .I"p!suo::J S"!:J!lOJ IU"UIIsn!PV sna,tt".IJ fJ!(] orr 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 7
	Images
	Image 1


	Page 8
	Titles
	SluaUJlsn!PvaWN a8umpX'3. '1 
	6lWJUJuo.l!ltua al/I puv nJ.iaua paJJv saplloa JVS op MOn lOf 
	oqUl1J.l/:Jal/S 0.[ ~ vMpullnx ox 8Il 

	Images
	Image 1


	Page 9
	Titles
	The Impact of Rural Energy Use on the Enviroment 119 

	Images
	Image 1


	Page 10
	Images
	Image 1


	Page 11
	Titles
	• 
	.. 
	The Impact of Rural Energy Use on the En •• iroment 121 
	T ble 4 Percentag ~ r eIedriclty tarift's from vIous Ision 

	Images
	Image 1

	Tables
	Table 1


	Page 12
	Images
	Image 1
	Image 2


	Page 13
	Titles
	.•... 

	Images
	Image 1


	Page 14
	Titles
	oqum'l:J;J'IS 0.!ll' fMtpU!Jnx oX vII 

	Images
	Image 1
	Image 2


	Page 15
	Titles
	. - 
	.~ ... ,. 
	.. 

	Images
	Image 1


	Page 16
	Titles
	S::l .rna 'vpilJ'lUV.L U! 8uwa:m.lJSaN /vJVJSV.lvtl puv SUJ.LOjaN Ja'f.lVW 
	dna :Wl?l?res S::l.rna 'V!UV2UV.L U! }UaUJdo/aAaa 
	a/qvu!vJsns puv }UaUJJsn!pv /v.lnpn.LJS '~661 '(sP::l) II::lMWOl;) '31pIM 
	oqwvl{:Jal{S '.1 iP VMpUnn)J ')J 9ZI 
	.... 

	Images
	Image 1
	Image 2


	Page 17
	Titles
	The Impact of Rural Energy Use on the Enviroment 127 
	ERB. 1988. Tanzania Economic Trends: A quarterly review of the Economy, 
	Senegal. In Energy, Environment and development Series' No. 31. 
	. . 
	.. 

	Images
	Image 1


	Page 18
	Titles
	111Q 'l66l .Lo! tJJuvIVEI ~.LtJUH tJlv8tJ.L88V 'l1Z661 'l1~zrre.L JO onqnd;)~ P;)l!Ufl 
	uo UOd;)l WP;)lUI l "/0,", 'tCpms tC/ddnS S/tJnjpoOM uvq.Ln .'V!UV2UV.L 'L861 
	oolutJwdo/tJl1.tJa .Lo! tOi.LtJUH ptJsvq-pooM 'v86I . (P;) 'IV ltJ 'Y 'nw;).L 
	tJlJl .Lo! vputJ8V uV ·V!UV2UV.L .Lo! stJ!8tJ}V.L1S puv stJ8utJllVlJ.:J JUtJwdo/tJl1.tJa 
	oQW1JlpalfS '.'11' 'OMpuUn)J'X 8Z1 
	.... 

	Images
	Image 1


	Page 19
	Images
	Image 1


	image00047.pdf
	Page 1
	Images
	Image 1


	Page 2
	Images
	Image 1



	image00048.pdf
	Page 1
	Titles
	The Impact of Rural Energy Use on the Enviroment 123 
	~ ~ 

	Images
	Image 1






