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The Millennium Development Goals, endorsed by the United Nations General Assembly, are rooted in the concept of sustainable development. Environmental sustainability is not only acknowledged as a specific goal in its own rights, but is integral to the achievement of most of the Millennium Development Goals.

Sustainable development requires a rising average standard of living (well-being), and faster than average growth in the wellbeing of the poorest sections of society. Another way to say this is that sustainable development requires the overall stock of assets, or wealth, to increase in per capita terms. 

Wealth (or, capital, or the asset-base) comprises man-made capital, human capital, social capital and environmental (natural) capital. The common feature of all forms of wealth is that each asset generates a flow of benefits through time. 

Investment is the act that increases wealth. For the asset-base to increase, investment needs to cover not only depreciation but must add new assets as well. If decisions to increase assets are sound, then those benefits will exceed the costs of investment. 

Investment has a ‘context’, a set of factors that condition the use of the assets and without which investments will often fail (or fail to occur). These include resource rights and the entire structure of incentives that face resource users. Changes in these contextual factors can significantly alter the value of natural assets, e.g. through price fluctuation, modification of use rights or outright expropriation.

A popular view is that environmental assets can be sacrificed during the early stages of economic development because the environment is a ‘luxury good’, something that can be sacrificed now and restored later when people are richer. This conclusion is derived from the ‘Environmental Kuznets Curve’ hypothesis, which purports to show that nations first surrender environmental quality in the name of economic growth, and then improve it later when average incomes are higher. Such a conclusion is unsound and potentially dangerous in policy terms. It ignores the damage done to human health by poor environmental quality, damage that shows up in long run losses of economic growth. It ignores the irreversibility of some forms of environmental damage. And it ignores the potential for adopting sound policies to secure rising wellbeing without environmental sacrifice. 
Poverty, wealth and the environment

The links between poverty and the environment can thus best be understood by focussing on the diverse asset-base of the poor, which ranges from housing to access to infrastructure, from livestock through to tools and cash, from community relationships through to soil quality, forests, clean air and water (Table 1). 
Table 1.   The diversity of wealth

	
	Household level       
	Community level      
	National level +



	Physical assets        
	Housing

Tools

Animals

Machines
	Schools

Hospitals

Infrastructure

                    
	Major infrastructure



	Financial assets
	Cash
	Access to credit/insurance
	Access to credit/insurance

	Human assets


	Labour

Education

Skills

Health
	Pooled labour
	Labour markets

	Environmental assets
	Land

Soil fertility

Woodlots
	Common land

Fisheries

Forests

Water

Sanitation

Air quality

Watersheds
	Rivers, seas, lakes

Large watersheds

Minerals

Fuels

Global climate

	Social assets
	Family

Trust
	Community trust

Security

Governance

Participation

Cultural assets

Rights

Justice systems

Markets
	Inter-community links

Trust

Political freedoms

Rights

Justice systems

Markets


Children are assets too, both as labour and as social security in old age. But large family sizes dissipate other capital assets, and can threaten sustainability. Hence the emphasis on per capita wealth is important, since average levels of well-being are unlikely to rise if extra wealth has to be shared among many more people.

The poor are poor because they begin with a low asset-base. They have limited surplus savings to invest in replacing assets as they depreciate, let alone building up their asset base. Ideally, incomes grow as wealth grows. But it is perfectly possible for incomes to grow through wealth reduction – the ‘mining’ of wealth. In such cases, the growth of incomes is illusory in the sense that it is not sustainable (Table 2).
Table 2.
The difference between income and wealth for selected nations
	
	Income per capita 1997 (US$)
	% population below $1 day (1990-2002)
	Wealth per capita 1997

(US$)
	Change in wealth per capita (US$)
	Income growth rate (%)

	Mozambique
	  166
	38
	  2,100
	-   12
	+  4.9

	S Leone
	  173
	57
	  2,800
	-   74
	-   4.4

	Niger
	  189
	61
	  2,700
	-   76
	+  1.5

	Nepal
	  221
	38
	  2,900
	-   57
	+  5.1

	Madagascar
	  251
	49
	  3,600
	-   83
	+  0.9

	Vietnam
	  324
	18
	  4,000
	-   27
	+  8.6

	India
	  396
	35
	  4,800
	-   27
	+  6.0

	Azerbaijan
	  579
	16
	  8,600
	- 234
	- 15.1

	China
	  735
	17
	  6,800
	+212
	+11.6

	Sri Lanka
	  814
	  7
	11,200
	-     1
	+  5.3

	Morocco
	1,227
	  2
	16,400
	-   74
	+  1.9

	Guatemala
	1,690
	16
	27,100
	- 572
	+  4.1

	El Salvador
	1,900
	31
	31,100
	- 433
	+  5.6

	Costa Rica
	2,748
	  2
	32,700
	+347
	+  3.8

	Brazil
	5,012
	  8
	70,500
	-   36
	+  3.4


Note: Shaded rows show where income growth is positive but wealth per capita is declining. Subject to uncertainties in the data, these figures suggest that some countries may not be growing sustainably.
Sources: All data from Hamilton (2000) other than poverty incidence from UNDP (2004).
Because wealth is the capacity to generate future wellbeing, the focus of poverty reduction efforts should be on building the asset-base of the household or enterprise. Investments in technology are important, because they usually raise the ‘productivity’ of wealth (i.e. how much well-being can be derived from a unit of wealth).
An important part of the asset base of the poor comprises wealth from those natural resources to which they have access. The most studied resource is the forest. Around 1 billion of the world’s poor rely on forests for income or income supplements. A recent review of more than 50 case studies found that forest products accounted for about 22% of total household income, or about US$678 per annum, on average. In some cases the contribution was far higher. 

A study of a Ramsar wetland site in Cambodia revealed  the substantial benefits to local communities from fisheries, water supply, transportation, poles and fuelwood, wild animals and plants, floodplain rice and recreation. These benefits averaged $3225 per household per year. Significantly, the poorer parts of the communities relied more heavily on fisheries income.

Wealth accounting exercises likewise show that environmental wealth is more important as a fraction of total wealth in poor countries (26% excluding major oil producers) compared to OECD countries (2%). This is due to the high dependence of many developing countries on primary products (e.g. minerals and agriculture).And yet the absolute value of natural wealth is almost five times higher in rich countries, showing clearly that the environment is not a ‘luxury’ which must be sacrificed to achieve development, but rather an integral part of the wealth of nations (Table 3).

Table 3.
The composition of per capita wealth (US$ 2000)

	Income group (excluding oil states)
	Man-made, or ‘produced’ wealth
	Environmental or ‘natural’ wealth
	Residual or ‘intangible’ wealth
	Overall wealth per capita
	Environ-mental wealth as % of  total wealth

	Low income
	  1,174
	1,925
	    4,433
	    7,532
	26

	Middle income
	  5,347
	3,496
	  18,773
	  27,616
	13

	High income OECD
	76,193
	9,531
	353,339
	439,063
	  2

	World
	16,850
	4,011
	  74,998
	  95,860
	  4


Source: Hamilton et al. (2005). For earlier estimates see Kunte et al. (1998). Human capital is subsumed in the residual wealth category. 

Household-level wealth accounts are not widely available. What evidence we have suggests that the poor not only have limited quantities of assets, but their quality is likely to be low, as reflected for example in relatively high exposure to pollution. Moreover, the income the poor derive from environmental assets is often insecure, because environmental assets themselves are at risk from: (a) over-use by the poor themselves, due to open-access exploitation, (b) expropriation by ‘rent-seekers’ and the non-poor, and (c) natural disasters and climate change. 

In Indonesia it is estimated that poison and blast fishing might generate incomes of $15,000 - $33,000 per square kilometre of reef area, but at a cost of $40,000 to $750,000 per square kilometre from forgone activities – sustainable fisheries, tourism and environmental protection.

Analysis of different ecosystems reveals the vulnerability of the environmental assets used by the poor. They tend to occupy more fragile soils, face more risks than the rich, suffer more from morbidity and premature mortality, and rely more heavily on biomass fuels, contaminated water and increasingly scarce bushmeat and fish stocks. Poor people also appear to be most likely to lose, and disproportionately so, from the effects of global climate change. 

Gender differences matter substantially. Women are generally more vulnerable to environmental hazards than men, due to closer exposure to risks (e.g. indoor air pollution, contaminated water, long distances to collect water and fuel). Yet women’s ‘voices’ are not heard equally, or may be heard and ignored. 

The observation of a ‘resource curse’ suggests a further link from natural resources to poverty, albeit a perverse one. Experience suggests that the more resource-abundant a country is, the lower its rate of income growth. There are many explanations for the resource curse, but a significant part of the problem is clearly the mismanagement of the revenues from resource exploitation. Sensible management rules could have made some resource-rich countries significantly better off today.

Other explanations may be needed to explain the persistence of poverty among the rural poor. Political economy approaches suggest that a combination of resource dependency and a rich-poor divide results in worsening environmental degradation and increasing marginalisation of the rural poor.

A study of mangrove benefits in Cambodia shows that fuelwood, charcoal, fishing and construction materials added between 20 and 58 per cent to other incomes, and yet the mangroves are under threat from unsustainable shrimp production, with shrimp farms typically being abandoned after only a few years operation.

Vicious and virtuous circles

The reasons why the poor remain poor are to be found in the interactions between poverty, population, the environment, and the institutions and incentives that drive behaviour. The non-poor contribute both to factors that directly perpetuate poverty and to environmental degradation that disproportionately affects the poor. While there is no necessary set of linkages – experience varies location by location – some of the linkages are likely to generate ‘vicious circles’ in which the poor cannot escape their situation. Poverty itself may make the poor agents of environmental destruction, which in turn makes poverty worse through ill-health and low labour productivity. Being an agent of environmental change implies nothing about responsibility: the poor all too often have few opportunities to behave otherwise. 

Environmental factors are thought to account for about 20 per cent of adverse health outcomes (loss of Disability Adjusted Life Years) in developing countries, compared to about 4 per cent in developed countries.

Poverty perpetuates a short-term view of life, since the poor understandably focus on current necessities rather than what might be done to generate long-term benefits. Lack of property rights and the risks of expropriation by others further reinforces this view. Short-term thinking shows up in empirical evidence of high average discount rates among the poor. But the problem can be overcome with carefully designed credit and resource rights policies. Some communities do invest in long-term conservation. They may have better options to achieve this, stronger social capital, and may also be securing higher rates of return on their investments. 

An estimated 2.4 billion people rely on biomass for cooking and heating. The resulting indoor air pollution is thought to account for at least 1.6 million additional deaths each year, mainly children and women, half of them in China and India.

The interactions between environment and population change are important. Poverty encourages larger families, which provide labour supply and social security, but large families also contribute to asset dissipation, making poverty worse. Large populations tend to promote resource degradation, making the feedback to poverty worse still. An alternative view stresses the role of population growth in stimulating technological change, which raises the productivity of wealth (the ‘Boserup’ hypothesis). But once the various interactions are placed in a dynamic context, where the factors change over time and in response to each other, the picture becomes even more complex. Rapid population change tends to make resource degradation worse, which in turn requires institutional adaptation to cope with the changes. But adaptation itself depends on many factors and is not automatic. A major form of adaptation lies in changing resource rights and local governance. Some societies fail to respond while others succeed. Finding out why is essential for policy purposes. Even then, recipes for success may not be transferable everywhere. The important transition is from open access situations to management regimes where the community has secure rights to land and resources. So long as social capital is strong, communal property will tend to avoid many of the problems associated with private or state ownership. 

The investment response

If the asset-base of the poor is to increase, there must be a combination of increased investment as well as a policy environment that reduces risk and supports effective investment. Estimating a ‘global environmental investment budget’ is obviously subject to considerable uncertainty. Nonetheless, we need some idea of the financial challenge. The costs of meeting MDG7, and related environmental goals consistent with the MDGs as a whole, are additional to the cost of addressing global climate change, which itself threatens the poorest in a disproportionate way.

Studies of economic damages from climate change consistently show that the poor stand to lose far more than the rich, relative to their income. One study reports a loss of GDP in Africa in 2050 ranging from 11 per cent (with no adaptation) to 2 per cent (maximum adaptation), and for Asia from 6 per cent to 0.4 per cent.

Surveying and supplementing several efforts to estimate these costs, it is estimated that around $60-90 billion p.a. will be needed to address environment-poverty goals consistent with the MDGs (Table 4). In addition, a minimum of $80 billion p.a. will be needed to tackle climate change over a 50 year period, more if efforts are to be concentrated in a 20 years period. 

Table 4. Environmental investment needs for poverty reduction (US$ billion p.a.)

	Sector
	Cost to achieve MDG7 (billions)

	Water and sanitation
	11-26

	Clean energy
	28

	Land degradation
	10-23

	Protected areas
	  8

	Urban slums
	  4

	Total
	60-90


The resulting budgets are for environmental goals only, yet they are roughly equal to the total official aid budget proposed at the G8 Edinburgh Summit in June 2005. This suggests two conclusions: (a) the scale of development assistance must be increased further, and (b) other non-aid sources of investment finance must be mobilized. Note that the investment budgets suggested here amount to about 0.5 per cent of current developed country income, i.e. 50 cents on every $100 of income.

Within the hypothesised ‘environmental budget’, there is an uneasy tension between Protected Areas and poverty reduction. Several studies reveal that some Protected Areas have imposed unacceptable costs on surrounding communities. Efforts to link conservation with development, for example through Integrated Conservation and Development Projects, have not been very successful and while there is widespread agreement on the need to halt biodiversity loss and strengthen the world’s system of protected areas, there is considerable debate about how best to achieve these goals. 
A critical requirement for ensuring the effectiveness of investments in protected areas is proper compensation of those whose resource access is disrupted. A study of the Lake Mburo National Park in Uganda estimated that the local community received benefits worth some US$230,000 in a single year, but losses from damage to crops and livestock and restrictions on access to park resources amounted to US$700,000. In contrast, evidence from community-based wildlife conservancies in Namibia and other countries shows that wildlife conservation can make a significant contribution to rural poverty reduction, with high economic returns in some cases.
Rates of return to environmental investments

Investment of scarce funds in environmental assets must compete with investment in other assets. While some see the comparison of costs and benefits as irrelevant for such urgent issues, no economic case can be made for prioritising environmental investments if their ‘rate of return’ is below that of other opportunities for asset formation. While there is an extensive literature measuring the money value of the non-market benefits associated with ecosystem services, comparatively little research compares benefits with costs. What material does exist however is both informative and reassuring. This report assembles the most comprehensive set of data on rates of return to environmental investments currently available.

The social worth of investment can be measured by benefit-cost ratios or by (internal) rates of return. Both measures are recorded in the dataset. There are reasons to believe that, in some cases at least, these measures will understate the true social returns to environmental investments.

Rates of return for investment in water and sanitation are very high, with estimated benefit-cost ratios ranging from 4 to 14:1 (i.e. a return of 400% to 1400%). About three-quarters of the benefit accrues in the form of time savings from avoiding the need to make long journeys to collect water or for sanitation. Cost savings from avoided illness are also substantial. There is considerable regional variation in the rates of return, with ratios of around 10:1 typical for Africa and Asia.
Meeting the MDG targets for water and sanitation could save the lives of up to 1 billion children under 5 years of age, over the period 2015-20.

Investments in access to electricity and in replacing traditional biomass fuels almost certainly have high rates of return. The costs of a basic programme to improve access to modern energy services would average less than 10 per cent of current household energy expenditures in the relevant countries. Benefit-cost ratios for investments in improved household energy provision appear to be very large. Studies of the net benefits of ‘outdoor’ air pollution control likewise suggest high rates of return, in some cases.
A study in Kenya and Guatemala analyzed the net benefits of improved household stoves, in terms of the health of women and children. Using available epidemiological data, the authors report a benefit-cost ratio for Kenya ranging between 47 and 118:1 (depending on the cost of the stoves), while for Guatemala it is estimated at 7:1.

Climate change investment is more debatable, in cost and benefit terms. The relevant investments are those designed to stabilize the long run concentration of atmospheric carbon at 550 ppm, while the relevant cost-benefit comparison is between the ‘social cost of carbon’ (i.e. the damage done to the world by releasing an additional tonne of carbon) and the cost of reaching the target. The way the estimates are constructed makes this comparison difficult. Including potential catastrophic costs is likely to tip the balance in favour of achieving the 550 ppm goal. Climate change investments are likely to be especially beneficial for the poor.
An hypothetical anti-desertification policy yields benefit-cost ratios of 1.5 to 3.3, a very favourable rate of return. This estimate is based on a programme to reduce on-site productivity losses only; the additional social, global and off-site benefits of reversing soil degradation would imply somewhat higher rates of return. Available studies reveal wide variation in the costs and benefits of soil conservation, depending on labour costs, land scarcity, alternative income opportunities and other factors.
The economic values of forests have probably been more studied than for any other ecosystem. Despite a popular literature which ascribes vast economic values to natural forests, the economic evidence is less clear-cut. Some forest conversion appears to pay, although comparisons are often difficult because of the baseline against which conservation is measured. For example, if the assumed alternative is sustainable forest management for timber production, then wholesale forest conversion often appears to be more profitable. If the alternative use includes other non-timber benefits, then the picture is more likely to favour conservation. Of critical importance are payments for carbon storage and sequestration, since the evidence suggests that carbon dominates other forest ecosystem values. Another way of looking at the role of forest carbon is to ask what payment would tip the balance from forest conversion to conservation. Available studies suggest that this value is between $10-30 tC, which may not be far removed from market values under carbon trading in the near future.

The value of forest genetic resources for developing pharmaceutical and other biotechnology products is also debated. Very different estimates emerge from various studies of the willingness to pay of researchers, companies and other ‘bio-prospectors’ for such information. Unfortunately, the range of estimates appears to result largely from variation in analysts’ choice of values for model parameters, rather than the logical construction of the valuation models themselves. This makes it difficult to resolve the debate until better information is forthcoming.
Available studies of the costs and benefits of coral reef conservation suggest a strong result. Benefits exceed costs by a significant factor and reliable benefit-cost ratios of between 1.3 and 5 have been reported. Wetlands, including mangroves, are the focus of increasing economic studies. To date the studies are fairly consistent in showing that wetland conservation pays. Notably, the conversion of mangroves to shrimp aquaculture is seen to be economically very unattractive.
A study of coral reefs in the Caribbean estimates total benefits of $3.1 to 4.6 billion p.a. of which $300 million p.a. from the sustainable harvest of reef fish, $2.1 billion p.a. in tourism benefits (especially dive tourism), and shoreline protection worth $0.7 to $2.2 billion p.a. These benefits are threatened by on-going degradation of the reefs, threatening losses of $350-870 million p.a. if current trends continue.

Since the context of a great many fisheries is that they are either or both economically and ecologically over-fished, it is hardly surprising that the benefits of reducing catch effort are high. However, since fisheries have effectively been open-access resources, the cost of reducing effort can be high in terms of unemployment. This illustrates the problems of letting resource depreciation go too far without taking corrective action. Once the resource is degraded, there are heavy social costs in reversing the situation. 

Nonetheless, careful restriction of access to over-fished fisheries together with the possible use of tradable quota schemes can minimise the loss of employment. There are several examples of successful cooperative efforts to manage previously unsustainable fisheries.
A quarter of the world’s fisheries are seriously over-fished, and a further half is on the verge of being over-fished. Around 20 per cent of the world’s fisheries are used mainly by small-scale household and communal enterprises.

Wildlife conservation illustrates some of the problems of environmental investments. Not only must the investment pay in aggregate terms, but local communities must also secure net benefits. Otherwise they will have little incentive to cooperate with the conservationists. Some wildlife schemes have not met this condition and the poor have suffered net losses, despite efforts to share the benefits. The experience of the Namibian Conservancies suggests that such schemes can pay, and can be beneficial for poor, illustrating the need for the careful design of benefit-sharing measures.
While there is an extensive ecological literature on ecosystem diversity and resilience, the counterpart economic valuation literature is missing. Yet ecosystem resilience is likely to be a local benefit rather than a global one, with the consequence that it is the poor who need insurance against the vagaries of external shocks and stresses. Holding a diversified portfolio of assets is the surest way to gain this insurance, but it is also the one way least open to the poor. Substantial further work on the economics of ecological resilience is called for.

The policy context for successful investment

By and large, the institutions and policies that need to be in place in order to make pro-poor environmental policy and pro-poor environmental investments ‘work’ are well known. The focus always must be on creating assets for the poor.

The role of social capital in development is still debated. Nevertheless, cohesive and cooperative communities are clearly essential pre-requisites of common property regimes that can protect local environments and raise living standards. What is less clear is the role of public policy in ‘creating’ or sustaining social capital. Much of the literature and many case studies imply that policy interventions designed to increase social capital are often counter-productive. In contrast, policies designed to remove constraints on the evolution of social capital may be important, e.g. resource rights, the rule of law, etc. This suggests that the focus of analysis should be on identifying those factors which underpin (or undermine) social capital. Where these factors are under government control, action may be taken to remove significant obstacles.

In Nepal and India, the devolution of access rights and concessions for forest use stimulated the formation of over 20,000 local user groups. Reallocating resource rights produced the social capital necessary to protect and manage those rights.

A consensus is emerging that good governance matters for economic growth. While the poor generally benefit from economic growth, they also benefit directly from good governance. Better governance implies that the concerns of the poor are heard and their interests are taken into account. Good governance is also about reducing corruption, which often feeds on the ‘rents’ available from natural resources.

Pro-poor environmental investments are unlikely to succeed without clearer definition and enforcement of the resource rights of the poor. Incentives to conserve resources are seriously weakened if resources can easily be expropriated by others – e.g. more powerful groups, private interests or the state. Common property regimes have much to commend them. The introduction of private property rights can result in ‘resource grabs’ by the rich, to the detriment of the poor. Private rights also fail to cope with environmental externalities, unless a competent regulatory regime is in place. On the other hand, communal property requires strong social capital, which can be under-mined by significant inward or outward migration, and may also be weakened by inappropriate state intervention. Common property regimes are more likely to succeed when: (a) the community concerned is small and cohesive, (b) appropriate resource management rules and effective mechanisms for enforcing them are in place, (c) the returns to cooperation are high, (d) the State is more absent than present, and (e) the benefits of resource use are shared equitably.

The value of a resource depends significantly on who has the right to use it. A study in Mexico, for example, found that the lack of effective management (i.e. open access conditions) in a wetland led to over-fishing, which reduced the value of the wetland by more than one-third.

Prices play a key role in investment decisions. Hence the removal of environmentally-harmful subsidies has to be one of the top policy priorities for stimulating pro-poor environmental investments. While subsidies in developing countries frequently distort investment decisions, a higher priority is the reform of rich country subsidies, especially in agriculture, that generally (but not exclusively) discriminate against the developing world. Total global subsidies now seem likely to amount to at least $1 trillion per annum, or about ten times the investment budget suggested in this report (Table 5).

Table 5.      Global subsidies 1994-8 ($ billion per annum)

	
	OECD
	Non-OECD
	World
	OECD as % of World

	Natural resource sectors:

  Agriculture

  Water

  Forestry

  Fisheries

  Mining
	335

  15

    5

  10

  25
	  65

  45

  30

  10

    5
	 400

   60

   35

   20

   30
	  84

  25

    4

  50

  83

	Energy and industry sectors:

  Energy

  Road transport

  Manufacturing
	  80

200

  55


	160

  25

negligible
	 240

 225

   55
	  33

  89

100

	Total
	725
	340
	1065
	  68

	Total as % GDP
	 3.4
	 6.3
	  4.0
	


Source: van Beers and de Moor (2001), p. 32

The introduction of market-based environmental policies may be a long-run goal for the poorest countries, due to institutional capacity constraints. However, this should not obscure the fact that such instruments are already used in a number of developing economies, in the form of environmental taxes and charges, and, to a small extent, tradable quota regimes (e.g. water rights in Chile and Mexico, air pollution in Chile).

Concerns about the state of the shrimp fishery in Madagascar led to the introduction of long-term, tradable licences in 2000. Early indications show that more sustainable management is beginning to emerge. A preliminary evaluation of the licensing scheme suggests a benefit-cost ratio of 1.5.

A great deal of attention is being paid to programmes of payments for environmental services (PES). Since the primary purpose of these schemes is environmental conservation, it is not surprising that their potential to reduce poverty has not figured prominently in their design. Nonetheless, there appears to be potential for multiple objectives of this kind. At the moment, the record does not support the view that PES schemes are especially pro-poor. In some cases the very poor are simply not eligible to participate. In others, it seems that the main beneficiaries of new payments for ecosystem services are relatively rich. Nonetheless, it is early days and more work is needed to see how PES programmes can be made more pro-poor.

Costa Rica has more experience of payments for ecosystem services (PES) than most developing countries, with over 4,000 beneficiaries receiving payments between 1997 and 2001. Some recent studies reveal that the majority of participants were relatively wealthy private landowners with other sources of income, e.g. lawyers and engineers. Many landowners did not switch to PES because the payments did not compensate for the foregone uses of the land. Another study found that small farmers in one region were not eligible for participation in the PES scheme. More work is urgently needed to assess the social impacts of PES schemes and to design pro-poor PES.
Access to credit is crucial for poverty reduction. By their nature, investments in asset creation involve a short-term sacrifice for longer-term benefits. But without access to credit on reasonable terms, the poor simply cannot afford the necessary short-run sacrifices and asset-formation is severely reduced. While it is tempting to conclude that subsidised formal credit is needed, informal credit markets have many advantages since lenders and borrowers are closer and often know each other better. Experiments with subsidised formal credit have often failed to reach the poor. But whether formal or informal, it remains the case that most poor people do not enjoy  access to credit, making it difficult for them to smooth their consumption during good and bad times and exacerbating poverty.

There are similar issues with insurance. Because the poor have few tangible assets, their ability to self-insure is limited. A certain measure of self-insurance is achieved by diversifying sources of income, thereby reducing the risk of catastrophe if a single source of income fails. Mutual insurance – i.e. cooperative agreements to insure each member of the community – is widespread but is easily overwhelmed by adverse events such as natural disasters, which often affect entire communities. Evidence is emerging that natural ecosystems act as a kind of ‘natural insurance’, providing a reliable source of sustenance at times when agricultural incomes are low.

Whatever source of finance is found to invest in the environment, there remains a need to improve the ‘sustainability’ of financing itself. In particular, it is important that funds are available to cover costs beyond the initial period of capital formation, especially where the benefits are non-monetary. Many environmental investments require a long-term commitment which few investors – public or private – are prepared to make. Strengthening incentives for long-term investment thus remains a particular challenge, and not only for the environment.

In preparing this report, it quickly became clear that there are large gaps in the information-base required to manage the environment effectively for poverty reduction. Priorities for new information include: (a) geographic data on the spatial overlay of poverty, environmental quality and resource rights, (b) improved wealth accounting including a wider range of resources and ecosystem services, as well as household-level wealth accounts, (c) more consistent evaluation of costs as well as benefits when assessing environmental investments, (d) empirical evidence of the links between biological diversity per se, ecological resilience and poverty, (e) better understanding of how common property regimes evolve in the face of increasing resource scarcity, (f) more analysis of the environmental impacts of subsidies for water, fishing and land conversion, (g) better understanding of the social (poverty) impacts of environmental policy and investments at sub-national level, and (h) better understanding of the interactions and inter-dependencies among different forms of capital (social, natural, human, etc). On the policy front, two major challenges are how to design effective environmental policies in the context of weak institutional capacity, and how to ensure that the interests of developing countries are adequately reflected in multilateral policy on global public goods, notably climate change.
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