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2.2.6. Economic factors

2.2.6.1. Valuation of forest biodiversity

Forest biodiversity (both indigenous and exotic) plays an integral role in the social and economic development of Zimbabwe through the provision of various goods and services.

Economic values and wood supply in commercial forestry

Commercial forestry in Zimbabwe is highly vertically integrated into timber production, processing, packaging and marketing. It employs about 16 000 people and contributes some 3% to the Gross Domestic Product. The structure of roundwood consumption in the industry is shown in Table 2.2.7.

The wood supply and demand picture in exotic plantations is mixed (Arnold, et, al, 1993). Average annual timber consumption in the sector was 656 000m 3 between 1987 and 1990 and 541 333m 3 between 1989 and 1991. However, the actual volume of roundwood harvested compared to that consumed is somewhat clouded by fibre imports as 51% of the fibre requirements for pulp and paper products and reconstituted panel products are imported. Furthermore, chips from sawlog production are used to manufacture pulp and paper and reconstituted panel products. When the most optimistic wood supply scenario of low economic growth, expanded plantation areas and high yields is used, no timber deficits are projected for both pine and eucalypts up to the year 2020. The most pessimistic scenario of high economic growth, no expansion of plantation areas and low growth and yield would result in serious wood supply deficits over the same period. However, the most likely scenario lies between the two extremes.

With respect to indigenous forests, commercial production is mainly based on Pterocarpus angolensis and Baikiaea plurijuga. The total demand for roundwood in 1989190 was approximately 50 000m 3, while the 1991/92 supply of high value hardwoods from concessions in western Zimbabwe was less than 22 000m 3. This means that the current demand for commercial hardwood timber cannot be met from the local resource alone.

Table 2.2.7 Roundwood consumption by industry (plant) type in 1995/96

Plant type No.of Roandwood % increase

plants m3 over 1994/95

Sawmills 54 882 971 0.1

Veneers&Plymills 2 33530 4.8

Particle & Fibreboard 2 133 650 38.6

Pulp & Paper Mills _ 2 125 900 7.8

Match factory 1 12 000 96.7

Pole production 5 88 278 31.6

Miningtimber 3807 5.8

Wattle factory 2 1 69 833 (13.8)

Charcoal production 1 50 125 2.3

Total 1400094 6.3

includes 39 658 m3exported

2 The wattlefactory used bark stripped from this volume

Source: Timber Producers Federation, 1997.

Economic values and wood supply in non.commercial forestry.

Although a significant proportion of the country (66%) contains indigenous forests, there is no corresponding information on timber volumes by species and age class.

Furthermore, the available inventory data does not classify these forests by dominant species, which could help identify the various timber and non-timber products and services flowing from them. Although no accurate figures on deforestation exist due to inadequate forestry change data, it is estimated that about 0.6% of Zimbabwe's forests are lost each year (FAO, 1997) largely due to agricultural expansion which accounts for about 70 000ha.

Zimbabwe's natural forests generate a wide range of timber and non-timber products and services. The products include: fuelwood for charcoal making, sawn timber and pulpwood, building materials, wood for small artisinal crafts, fodder, fruits, honey, mushrooms, insects, bark for rope, medicines, leaf litter and gum. The services include watershed conservation; carbon fixation; and the provision of windbreaks, shade, soil stability and wildlife habitat. No accurate economic value has been established for these goods and services, but specific studies can produce some point estimates.

For example, a modified contingent valuation study that estimated the mean direct and indirect values of a range of timber and non-timber products in miombo woodlands gave an average value of Z$200/ha per year (Campbell, et al. 1991). Based on this figure (and mindful of many caveats about extrapolating the very specific Campbell results), the total stock value of indigenous woodlands (21 million ha) can be estimated at Z$4.2 billion per year.

Wildlife

2.3.6. Economic factors

2.3.6.1 Valuation of wildlife biodiversity

Wildlife is one of the major tourist attractions to Zimbabwe, hence the financial gains from tourism are, partly a reflection of the value of wildlife resources to the country's economy. To a certain degree, the economic and social benefits accruing from tourism in Zimbabwe are based on the existence of a healthy stock of wildlife biodiversity and supporting habitats. Various measures of the wildlife value can be estimated through different types of economic studies. On the other hand, while other wildlife resources like most insect species are an important and integral part of different ecosystems their values are difficult but not impossible to estimate. Research studies should therefore be commissioned for a wide range of wildlife resources at both the macro and community levels in order to estimate their use and non-use values.

An accurate economic valuation of the country' s wildlife resources requires a detailed inventory of the specific numbers (quantities) of the individual species. However the value of some smaller species is difficult to quantify. This would require separate studies and extrapolations based on the roles played by the species within the ecological system. Furthermore, with the exception of elephants and other endangered species, specific inventories, in terms of numbers or quantities, for the larger wildlife species are not readily available. The valuation of the larger wildlife species is, however, relatively easier largely because of the prevalence of safari hunting as a sport and also because of the CAMPFIRE programme (see Annex 6.3.4). It must however, be pointed out that developing accurate measures of all components of total economic value would be prohibitive in terms of cost, time and efficiency. A better approach might be focused on a sample of key indicator species.

Aquatic fauna and flora

2.4.6. Economic factors

2.4.6.1. Valuation of aquatic biodiversity

Given the landlocked nature of Zimbabwe and the fact that it has no natural lakes, aquatic biodiversity is restricted to river systems and dams. Some of these reservoirs, such as Lake Kariba have developed into valuable recreational areas and commercial fishing zones. The various values associated with aquatic biodiversity include both use and non-use values. The former is created when people derive satisfaction from using the biological resource and the latter from knowing that the resource exists and is to be passed on to future generations or safeguarded for future development options.

Direct use values

Direct use values include both consumptive and non-consumptive. Consumptive use values include fish from both wild capture and commercial fish farms. In 1996, approximately 32,500 tonnes offish, half of it consisting of kapenta was harvested from Lake Kariba. Over 1,000 tonnes of other fish species were also harvested from fish farms throughout the country. With respect to kapenta fisheries, approximately 235 rigs operate a total of 75,000 boat nights per year. Assuming an average of six crew per boat, the total primary employment could be about 1,410. In addition, there is a large processing industry on shore that generates secondary employment and income. Consumptive values also include recreational fishing on inland lakes and dams; and fishing for small-scale commercial trading and personal consumption. 

Non consumptive values centre around tourism related to aquatic ecosystems. The main contributors are the tourism industries on Lake Kariba and Victoria Falls; and canoeing on the Zambezi fiver. Within Victoria Falls, aquatic tourism activities include kayaking, white-water rafting, canoeing, and boat cruises. While Kariba has a significant luxury cruise boat industry to complement several hotels and a large number of smaller private tourist lodges along the shore. Unfortunately, no accurate information is available on revenues generated from these activities. However, an economic study carried out in Victoria Falls showed that water related tourism activities of canoeing/kayaking, white-water rafting and fiver cruises generated a gross revenue of almost Z$70 million. Canoeing/kayaking and white-water rafting accounted for 77% of all tourism based revenue (excluding accommodation) in the area (Dube and Milne, 1995).

Indirect use values

Indirect use values are tied to the ecological benefits of aquatic biodiversity and supporting ecosystems such as wetlands. These include the regulation of water flow; maintenance of water quality; and the provision of habitat for aquatic and terrestrial fauna. Although these values are critical from an ecological perspective, they are very difficult to measure in practice.

Non-use values

Non-use values relate to values generated even when people may not have, or will never use the aquatic resources such as wetlands. The value of knowing that the resource exists (existence values), can be conserved to pass on to future generations (bequest values), or may be available in the future for other development options (option values) can be important. As an example, some Zimbabweans may place a high value on conserving the shores of Lake Kariba and associated biological resources, even if they have never visited the area. However, these values are difficult to measure in practice.

Agriculture

2.5.6 Economic factors.

2.5.6.1 Valuation of agro-biodiversity

The forecast values of crop production for the 1996/97 season are presented in Table 2.5.10. However, this table excludes a number of key agricultural commodities hence it does not reflect the true value of agro-diversity in Zimbabwe. For example, sugar contributed 25% of the total value of agricultural production in 1995; livestock slaughtering, milk and butterfat production amounted to Z$1.6 billion in 1996; while fruit, dry beans, vegetables and fodder crops are likely to contribute about 10% of total agricultural sales in 1997. Once these issues are incorporated, the value of agricultural sales for 1997 can be estimated at Z$19 billion. 

Table 2.5.10. Estimated crop production values for 1997 by sector.

I

Crop Sector

Large scale commercial Communal areas

Quantity Value Quantity Value

(000tons) (ZSmillion) (000tons) (zSmillion)

Maize
738.3
849
1483.0
1705

Sorghum
14.9
21
115.1
161

Wheat 182.0 473

Cotton 70.2 380 198.0 1 071

Groundnuts 3.6 12 149.3 478

Sunflower 1.5 3 32.1 58

Soyabeans 89.6 314 2.6 9

Barley tobacco 2.9 59 5.1 101

Flue cured tobacco 208.6 6 257

Totavlalue 8368 3583i

Source: Ministry of Agriculture (1997)

2.6. BENEFITS AND COSTS OF CONSERVING BIODIVERSITY.

2.6.1. Benefits of biodiversity conservation

Overview

When evaluating biological resources, one objective is to estimate what society is willing to pay to enjoy the derived benefits or to accept as compensation if benefits are lost. The concept of "total economic value" is normally used to group different types of values together as shown in Figure 2.4. The total economic value can be split into use and non-use values.

TOTAL ECONOMIC VALUE

PERSONAL USE VALUES NON-USE VALUES

DIRECT USE INDIRECT USE OPTION/ BEQUEST EXISTENCE

VALUE VALUE VALUES VALUE

CONSUMPTIVE AND FUNCTIONAL LEAVING YOUR KNOWING THE

NON-CONSUMPTIVE BENEFITS & OPTIONS OPEN VALUES EXIST
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HUNTING WILDLIFE HABITAT HABITAT PROTECTION RARE SPECIES
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VIEWING WATER QUALITY

Figure 2.4. The concept of "total economic value"

Use values are held by most people for participating in some activity involving natural resources and the environment and fall into the consumptive and non-consumptive use categories. Consumptive uses are those activities that consume the resource such as fishing, cutting fuelwood and hunting. Non-consumptive uses include activities such as wildlife viewing, ecological tourism and camping where the good or service is not actually consumed or removed. Other non-consumptive uses include people viewing biological resources (like wildlife) in magazines, on television or in books.

For example, an individual might not want to visit, or may never get the chance to visit Hwange National Park to see elephants, but could still gain some value from viewing the wildlife on a television show. The true economic value for most consumptive and non-consumptive use sub-categories can be represented by the amount of money which people would be willing to spend over and above their actual out-of pocket costs of enjoying the resource.

Non-use values are more complex and relate to values held by the individuals for goods and services they do not actually participate in or consume. The knowledge that a natural resource or environmental benefit exists to be passed on to future generations is an important value to many people. For example, although most Zimbabweans have probably never seen a black rhino in the wild and are unlikely to do so in the future due to the small herd size, they still contribute to various "Save the Rhino" campaigns.In this case,people mightvaluethe existenceofthe rhino (existence value) and may want to preserve the species for future generations (bequest value).

They might also want to conserve the species to have the option of enjoying direct and indirect use values in the future (option value).

Summary of benefits from blodtversity conservation

This section summarises direct use benefits derived from forestry, wildlife, aquatic life and agro-biodiversity. A detailed description is presented under the relevant sectors.

Forest biodDersity

The forestry sector contributes around 3% to Zimbabwe's Gross Domestic Product (GDP) largely from exotic plantations and the exploitation of commercial indigenous timber species. On the other hand, naturalwoodlands generate a wide range of timber and non-timber forest products and services whose value was crudely estimated at around Z$4.2 billion per annum (see Section 2.2.6.1).

Major indirect use benefits of forest biodiversity, which have not yet been fully evaluated in Zimbabwe include: the provision of windbreaks, shade and soil stability; and the regulation of water quality and run-off.

Wildlifebiodiversity

The direct use benefits from wildlife biodiversity include tourism income which accounts for about 6% of the GDP and the sale of hunting concessions in CAMPFIRE project areas which is now generating about Z$25 million per year. The other direct use benefits include wildlife products (e.g. meat, hides and ivory) from commercial hunting and game ranching and insects such as mopane worms, which are gathered for food and for sale by local communities. These other benefits are not quantified in this study.

Aquaticbiodiversity

Direct use benefits from aquatic biodiversity include fish from both wild capture and commercial fish farms. For example, the gross kapenta value is estimated at Z$270 million per year. Other direct use values centre around tourism related to aquatic ecosystemsmainly around LakeKariba andVictoria Fails.For examplea study carried out in Victoria Fails showed that water related tourism activities of canoeing/_yaking, white water rafting and river cruises generated about Z$70 million per year (Dube and Milne, 1995).

Agro-biodiversity

The primary and secondary agricultural sectors contribute as much as 20% to the country's GDP. Agro-biodiversity also has indirect use values or ecological services which include the maintenance ofnaturai cycles, reservoir ofnaturai biological control systems, symbiotic associations and genetic resistance. These aspects are not quantified in this study.

� Zimbabwe (1998). Zimbabwe Biodiversity Strategy and Action Plan: Status of Biodiversity, Unmet Needs, Strategies and Actions, 164 pp.
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