Valuation of Biodiversity in Uganda
Uganda
 (2002) explored biodiversity values (2.6).

2.6.1
Direct Values

The presence of indigenous biological resources and their diversity provide a wide range of direct economic benefits because they generate products which are used for subsistence, income and employment purposes. The quantified value of the direct economic benefits of Uganda’s biodiversity is more than UShs 823 billion (US$ 548.6 Million) per annum (Emerton and Muramira, 1999). As available data only permits a small proportion of biological resource utilisation to be valued, this figure represents a minimum estimate of the total direct value of Uganda’s biodiversity.

1.
Forest and Woodland Resources

Uganda’s natural forests and woodlands together cover an area of nearly 50,000 km2  (Forest Department 1996, NORAD/FD 1996), of which approximately a quarter are protected as Central or Local Forest Reserves and the remainder lie in wildlife protected areas or on private and communally used lands. These forest and woodland resources yield a wide range of direct benefits to both domestic and commercial consumers including wood fuel, timber, poles and non-wood forest products such as fibres, honey, fodder, medicines and wild foods. Utilisation of Central Forest Reserves also generates income for the Government Forest Department.

The consumption of non-wood forest products, including medicines, wild foods e.g. bamboo shoots, shea butter oil, honey, gum Arabic, curios and weaving materials, has been estimated to be worth some UShs 2,100 (US$ 1.4 ) per capita at the household level and UShs 1,050 (US$ 0.7 ) per capita for commercial products for the whole of Uganda (NEMA 1996, - updated to 1998 prices). At current population levels, this equates to a total value of some UShs 66 billion (US$ 44 Million) per year 

The market value of wood products was in 1997 estimated to be UShs 173 billion (US$ 115.3 million) of which some 80% or UShs 138 billion (US$ 92 million) may be accounted for by indigenous forest resources. Over the same period, timber royalties and fees for the use of forest products and lands earned income of over UShs 797.5 million (US$ 797.5 million) for the Forest Department. (Emerton and Muramira, 1999).

 Table II: 
Value of wood products 1997

	
	Total consumption

('000 tones)*
	Total value

(USh mill)*
	Assumed %

Indigenous 
	Indigenous  value 

(USh mill)

	Monetary
	
	
	
	

	Sawn timber
	541
	18,925
	67%
	17,979

	Poles
	182
	2,947
	50%
	1,474

	Household fuel wood
	598
	3,727
	100%
	3,727

	Commercial fuel wood
	475
	2,959
	50%
	1,480

	Industrial fuel wood
	830
	5,171
	50%
	2,586

	Charcoal
	3,536
	79,465+
	75%
	59,599+

	Non monetary
	
	
	
	

	Poles
	399
	6,454
	50%
	3,227

	Household fuel wood
	13,596
	42,356
	100%
	42,356

	Commercial fuel wood
	1,559
	9,714
	50%
	4,857

	Industrial fuel wood
	184
	1,145
	50%
	573

	TOTAL
	21,900
	172,863
	
	137,856


(Source: * MFPED 1998;  +Manufactured charcoal) Note: Exchange rate = 1 US$ = UShs 1,500

Uganda’s forests support a low level of tourist activities, and recreational facilities have been developed in at least two Forest Reserves. In 1997 Budongo and Mabira Forest Reserves generated over USh 23 million (US$ 0.015 Million) income for the Forest Department from entry fees. 

Assuming that additional expenditures made by visitors to these forests ( including travel, accommodation and other miscellaneous purchases within Uganda ( is worth at least 10 times this amount, forest tourism may have a total annual direct value of over USh 255 million (US$ 0.17 Million) (Emerton and Muramira, 1999).

Table III: Tourist revenues from Forest Reserves 1997
	
	Revenues (UShs)                        US$)

	Budongo
	11,538,500              7,692

	Mabira 
	11,666,189              7,777

	TOTAL
	23,204,689            5,469


(Source: Forest Department, 1997)

2.
Non-forest Plant Resources

Plants outside forest and woodland areas in bush land and grassland zones yield a variety of raw materials and physical products including building materials, fibres, honey, pasture, fodder, forage, medicines, wild foods and other utility items. 

Livestock forms an important component of rural livelihood systems in Uganda, and natural vegetation accounts for a high proportion of their annual food needs. Taking into account differences in herd management systems, livestock productivity and intake of natural vegetation, indigenous plant-based resources may have an annual value of some USh 163 billion (US$ 108.6 Million) calculated in terms of their contribution to pasture, fodder and forage.

Table IV: 
Value of natural vegetation for livestock 1998

	Region
	Livestock population

(TLUs)
	Total value of production

(USh mill)
	Value of natural vegetation

(USh mill)

	Central
	1,090,510
	49,362
	10,484

	Eastern
	940,837
	37,006
	13,235

	Northern
	1,185,889
	43,948
	33,713

	Western
	2,087,854
	113,283
	51,252

	TOTAL
	5,305,090
	243,599
	108,685


3.
Wildlife Resources

Uganda’s wildlife resources yield direct benefits because they provide national or local income, and are also a source of bush meat and trophies, food, medicine, and support tourism activities, among others. There are no quantitative data on the level or value of wildlife hunting, cropping or ranching in Uganda. Tourism currently represents the major legitimate value accruing from wildlife resources.

Tourism is focused in the approximately 21,000 km2 of gazetted wildlife protected areas in Uganda. In 1998 more than USh 2.3 billion (US$ 1.53 million) was generated by UWA from entry fees and charges for other recreational activities in National Parks. Assuming that additional expenditure made by visitors to National Parks ( including travel, accommodation and other miscellaneous purchases within Uganda ( is worth at least 10 times this amount, wildlife tourism may have a total annual value in excess of USh 26 billion (US$ 17.3 Million). (Emerton and Muramira, 1999)

4.
Inland Water System Resources

Resources in inland water systems ( lakes, rivers, wetlands and floodplains ( support a broad range of direct uses including fishing, hunting, wild plant harvesting, livestock production, recreation and tourism. In 1998 it was estimated that over 217,000 tones of fish were caught in Uganda’s major lakes with a landed value of nearly UShs 326 billion (US$ 217.3 million). The annual market value of fisheries activities (including other lakes, wetlands and rivers) may be in excess of UShs 407 billion (US$ 271.3 million).

Over 30,000 km2 of Uganda is under seasonal or permanent wetlands. A wide variety of wetland plant species are harvested by adjacent human populations for food, medicine, construction material and handicraft production. Available data permit some of this use to be valued (Emerton and Muramira 1999).  Accessible areas of at least a quarter of the 4,395 km2 of papyrus swamps in Uganda (MFPED 1998) may be utilized by adjacent human populations. Each hectare of papyrus swamp yields 20 tones of dry papyrus culm a year (Craddock-Williams 1996) with a market price for construction materials of USh 54/kg (US$ 0.036/Kg) giving a minimum value of papyrus utilization for Uganda of just under USh 6 billion (US$ 4 Million) a year.

Natural vegetation in wetlands and floodplains also provides an important source of dry season grazing for livestock. Assuming that 10% of off-farm pasture, fodder and forage intake is accounted for by wetlands vegetation, dry-season grazing may have a total value in excess of UShs 18 billion (US$ 12 million) a year in terms of contribution to livestock production.

2.6.2

Indirect Benefits

1.
Ecosystem Benefits

	Box 3: Summary of the indirect benefits of Uganda’s biodiversity (Emerton & Muramira, 1999)

	
	US$/year

’000
	% of total

	erosion control
	46,628
	24%

	water retention
	99,013
	51%

	water purification
	43,973
	23%

	carbon sequestration
	3,540


	2%



	TOTAL
	193,154
	100%




Ecosystems, their component species and diversity, generate a wide range of indirect benefits (see Box 1). Available data permits only a small proportion of the value of these indirect benefits to be quantified - including partial estimates of the erosion control, catchment protection and carbon sequestration functions of natural forests, woodlands, bush lands and grasslands and of the water retention and purification functions of wetlands. While the quantified value of these services is almost UShs 300 billion a year (US$ 193m), the total indirect value of Uganda’s biodiversity is likely to be far higher than this.

2.
Catchment Protection and Erosion Control by Natural Vegetation

Areas of natural vegetation, including forests, woodlands, bush lands and grasslands, play an important role in helping to avoid or mitigate soil erosion. By providing ground cover they control excessive runoff, minimise topsoil loss and decrease downstream sedimentation and siltation and thereby maintain on-site soil fertility and land productivity, regulating water quality and flow and prevent the siltation of downstream watercourses and dams. The catchment protection and erosion control services of upland forests and lowland vegetation are considered below.

The downstream benefits of upland closed forest areas in providing catchment protection can be quantified by looking at the costs of replacing these services by artificial means. This represents a minimum estimate of the value of these functions in terms of alternative expenditures avoided. In the absence of forest cover and under the next most likely land use ( mixed subsistence agriculture ( it would be necessary to control erosion by constructing on-farm soil and water conservation measures. Taking into account differences in topography and farming systems in Uganda, and including the costs of labour, other inputs and land taken out of production, on-farm soil and water conservation incurs expenditures ranging between UShs 70,000 (US$47) to UShs 250,000 (US$ 167) per hectare per year. In total, for the 12,727 km2 of land under Central Forest Reserves, the benefit of forest catchment protection and erosion control services in terms of replacement costs avoided is nearly USh 148 billion (US$ 98.6 Million) a year. This figure accords well with estimates of the total avoided costs of soil erosion measured in terms of effects on crop production, valued at between US$ 132-396 million in 1991 or between USh 70-208 billion at 1998 prices (Slade and Weitz, 1991).

Erosion control functions of natural vegetation outside closed forests maintain on-site soil fertility and land productivity, as reflected in the output of lowland land uses. Studies carried out in similar areas of Eastern Africa have estimated that soil erosion arising from the loss of vegetative cover in rangelands may lead to annual declines in livestock productivity of up to 0.5% (Emerton 1997). For herds grazed in grassland and bush land areas of Uganda, erosion control services provided by natural vegetation may therefore have a quantifiable benefit of up to USh 815 million (US$ 543,333) in terms of losses to livestock production avoided.

3.
Water Retention and Purification by Wetlands

Wetlands generate a wide range of indirect benefits through water recharge and storage, sediment trapping, nutrient cycling and water purification functions. Many of these benefits contribute towards on-site productivity and direct use, and are reflected in estimates of fishing, wild plant utilization and dry-season grazing values presented above. Wetland ecosystem services also maintain and support off-site water-dependent consumption and production activities, including downstream resource utilization, industry and urban settlement.

Wetlands water recharge, storage and productivity services permit on-site economic activities in addition to those which depend directly on the harvesting of wild resources, most importantly crop production. This crop output reflects wetland water retention and productivity maintenance services. Assuming that 15% of converted wetlands are used for rice production, accounting for just over half of the total area under rice in Uganda, the value of wetlands ecosystem functions as reflected in agricultural production is worth some UShs 66 million (US$ 44,000).

Table V: Value of Wetlands Agricultural Production 1998
	
	Converted wetlands

(km2)
	Value of rice production

(US $)

	Central
	251
	4,644

	Eastern
	1,752
	32,426

	Northern
	172
	3,183

	Western
	201
	3,721

	TOTAL
	2,376
	43,975


(Source: Emerton & Muramira, 1999)

Wetlands also provide important water purification services. Most urban populations in Uganda lack water-borne sewage systems, and domestic wastes often flow directly into swamps and wetlands. It is estimated that at least 725,000 people rely on wetlands for waste retention and purification, including populations in Kampala, Bushenyi and Masaka towns wetlands (NEMA, 1996). The value of wetland water purification and waste treatment services can be at least partially valued by looking at their replacement by other means. The costs of establishing and maintaining a 4,000 m3 sewage treatment pond, serving some 25,000 people is some UShs 195 million (US$ 130,000) a year. This translates into a total annual value for wetlands water purification services in terms of replacement cost avoided of some USh 5.3 billion (US$ 3.5 million) a year.

4
Carbon Sequestration

Natural vegetation ( including forest, woodland, bush land and grassland ( acts as a carbon sink, thereby helping to mitigate the effects of global warming. Estimates of carbon sequestration range between 10 tonnes of carbon per hectare of bush land or grassland to 210 tonnes of carbon per hectare of closed canopy primary forest (Myers 1997, Sala and Paruelo, 1997). Uganda’s natural vegetation is estimated to cover a surface area of almost 11.5 million ha. with the economic costs avoided of carbon sequestration valued at between $1-100/tonne (Alexander et al, 1997); and at an average $20/tonne (Myers, 1997), forests, woodlands, bush lands and grasslands in Uganda may together provide economic benefits through mitigating the effects of global warming to a value of nearly USh 70 billion (US$ 46 million) a year.

5.
Option and Existence Benefits

Although none of the options and existence benefits associated with Uganda’s biodiversity can be quantified on the basis of available data, their value is likely to be extremely large. Maintaining a diverse range of biological resources and ecosystems allows for possible future uses and developments for recreational, pharmaceutical, industrial and agricultural purposes and is thus likely to have a high commercial option value. 
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