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What is causing the loss of biological diversity?

Proximate

· land conversion away from high diversity supporting uses

· exploitation of wild species

· introduction of exotic species into new environments

· homogenisation of agricultural practices

· air, water and ground pollution

· climate change.

Fundamental

1. The expansion of human society

2. Poverty and underdevelopment

3. Human choices about the pattern of development

4. Inappropriate policies and policy failure

Development programmes introduced in response to poverty or perceived need to develop quickly; agricultural support programmes; the ineffective use of extensive margins. 

 Underlying most cases of policy failure seem to be two factors: 

ignorance and uncertainty; 

lack of policy integration;

5. Institutional failure

‘Market failure’ 

Bias in information property rights towards information deriving from human capital and against information retained in conserved natural capital. 

Box 9.4 Some examples of biodiversity decline

Land conversion away from high diversity supporting uses

Clearing of rainforests. Gastric brooding frog (Queensland, Australia). 

 ‘Don’t log the frog’. Last wild gastric brooding frogs were seen in 1979. 

Exploitation of wild species

Passenger pigeon and the near extinction of the American buffalo.

Introduction of exotic species into new environments

The last known member of the Partula turgida population, a snail species endemic to French Polynesia, died in London Zoo in 1996. This species, along with many other Polynesian island snails, was driven to extinction by the introduction of a predatory snail Englaninia rosea. The latter species had, in turn, been introduced as a device to control the population of giant African land snails. These had been imported for human consumption. Escape of African land snails was followed by an explosion in their numbers, with the species becoming a serious pest through crop damage. 

· Homogenisation of agricultural practices

One component of the so-called green revolution in agriculture has been the selection and development of crop cultivars with high yield characteristics (see the previous discussions on this in Chapter 2). Using some terminology that we introduced in Box 6.5, these crop development processes involve selection of genetic varieties with high primary productivity potential - that is, they grow quickly and deliver high crop yields. Secondary characteristics of plants are of little or no commercial relevance, and are correspondingly selected out of the commercial varieties. But this process leads to crops which are critically dependent upon the maintenance of unchanging environmental conditions. When those change - due to climate change, entry of new diseases or predators, or when soil conditions change, for example - the selected species is vulnerable to collapsing primary productivity or worse. The Irish potato famine of the nineteenth century illustrates the possible consequences of dependence on one genetic variety that is particularly vulnerable to disease.

  But more importantly in the long-term, selection processes of this kind promote genetic uniformity; even where species do not become extinct, the extent of genetic diversity can fall significantly. This loss is enhanced by spillover effects on surrounding ecosystems. Monocultural agriculture - be it timber plantations, cereal crops or whatever - tend to be associated with changes in the pattern of land use which cause loss of habitats for other plant and animal communities.

Air, water and ground pollution

Pollution has very pervasive effects on biological diversity. European forests and water systems have been badly damaged by acid precipitation and the use of pesticides and herbicides in agriculture has serious ecological effects (discussed in Chapter 2), including the loss of several bird species due to DDT impacts. It has been conjectured that the large falls that have been observed in male fertility in many parts of the world is the result of long-term accumulations of pollutants in various environmental media. 

· Climate change

We know that major episodes of rapid climate change in the past have been associated with catastrophic episodes of biodiversity loss. For example, at the end of the Palaeozoic period (about 250 million years in the past), over 95% of species were lost in the Permian extinction. This is thought to have been caused by major climate change associated with continental plate movements forming the supercontinent, Gondwanaland. 

  What is not yet clear is whether the current human-caused climate change due to the so-called greenhouse effect (to be investigated in Chapter 13) will have an effect anywhere near so large in magnitude. Much will depend on the pace of climate change, rather than the level of eventual climate change. If the change is sufficiently slow, natural adaptation and evolutionary processes may be sufficient to avoid a great loss of biodiversity, even though its composition may change. The high degree of homogenisation of land use today, though, suggests that these natural mechanisms may not work very successfully. 

Instruments for conserving biodiversity

In earlier chapters, we have investigated the causes and consequences of the decline in biological diversity. The Convention on Biological Diversity, one of three international environmental treaties signed at the UN Earth Summit in 1992, came into force in December 1993, and by 1995 had been ratified by over 130 countries. This calls for the conservation of biological diversity, the sustained use of its components and an equitable sharing of its benefits. 

    Which instruments might be used to reduce the rate at which biodiversity is being lost? In order to answer this question, it is worth recalling a distinction we made previously, between the proximate and the fundamental causes of loss of biodiversity. The instruments which economists recommend to conserve biodiversity are essentially concerned with the fundamental causes, and typically make use of the price system and market mechanisms to create appropriate patterns of incentives. 

    Following the framework adopted in OECD (1996), we can distinguish between four categories of incentives:

· Positive incentives: grants, subsidies, cost sharing agreements and the like, which create incentives to use resources in a conservationist manner.

· Disincentives: fees, tariffs, fines, legal liabilities and the like which penalise those whose behaviour directly or indirectly results in biodiversity decline.

· Indirect incentives: creation of property rights or markets where these were previously missing, or adoption of measures that improve the operation of markets.

· Removal of perverse incentives: such incentives often arise as unanticipated side effects of policies with different, and apparently independent, objectives. This implies the need for policy integration where the instruments used to attain particular targets have spillover effects on other objectives. 

    A listing of instruments for conserving biodiversity, classified according to these four incentive types, can be found in OECD (1996), and is reproduced in Table 7.7. A detailed description of each instrument can be found in the original reference.

Table 7.7 Instruments for the conservation of biodiversity

	Positive incentives
	Disincentives
	Indirect incentives
	Removal of perverse incentives

	Agricultural land set-aside (retirement) schemes
	User fees
	Individual transferable fishing quotas
	Reduction and restructuring of agricultural support harmful to biodiversity

	Public or grant-aided land purchase
	Non-compliance fees
	Marketable development rights
	Agricultural conservation compliance measures

	Wetland reserves
	Fines for damages
	Property-rights mechanisms
	Reform of public forestry concession pricing, license fees, reforestation fees and royalties

	Covenants / conservation easements
	Environmental liability
	Species commercialisation
	Full appraisal of forestry benefits

	Cost-sharing / management agreements with payments for biodiversity maintenance.
	Performance bonds
	Biodiversity prospecting deals
	Discontinuation of below-cost timber sales

	Species enhancement schemes
	Habitat mitigation schemes
	Forestry offsets
	Reform of tax structures

	Customary cultivation of biodiversity
	Marine pollution liability
	Air emission trading
	Full-cost pricing for water services

	International biodiversity transfers
	
	Effluent discharge trading
	Appraisal of biodiversity impacts in transport sector

	Incentive payments for organic farming
	
	Marketable water entitlements
	Road pricing

	Taxation and fiscal measures
	
	Wetlands mitigation banking
	Costing of biodiversity loss in energy investment appraisal

	
	
	Joint implementation
	

	
	
	Debt-for-nature swaps
	

	
	
	International franchise agreements
	

	
	
	Eco-labelling
	


Source: OECD (1996), page 9.









