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Preamble 


The document, which follows, is being submitted to Norad on 31st  March 2007. The 
 report has been prepared by Stein Hansen of Nordic Consulting Group AS (NCG 
 Norway) under a framework contract between Norad and NCG Norway. Work 
 commenced on August 2006. 


  


This report presents the Consultants’ findings and conclusions. These  are based on a 
 comprehensive review of available research and reports from the range of involved 
 development cooperation institutions and research institutions. 


The report is edited into four parts as  prescribed in the Terms of Reference: The first 
 part is a review of the latest understanding of the poverty – environment nexus where 
 emphasis is now on the critical role of renewable natural resources assets upon which 
 the well-being of the poor depends so crucially, along with the need for enhancement 
 of their human capital and the institutions upon which much of their ability to invest 
 in their resource base depends. The second part focuses on the investment impacts of 
 different types of policy interventions., and is followed by part three which makes the 
 case for environment-related investments as a basis for closing or at least narrowing 
 the poverty trap. Finally, the status and degree of progress of incorporating and 
 mainstreaming environment issues in the Poverty Reduction Strategy Papers of 
 developing nations is reviewed with a focus on the performance of Norway’s partner 
 countries in development cooperation. 


The findings and conclusions are presented at three levels of detail: first an executive 
 summary, next a 30 page summary report, and finally a full report which presents the 
 more in-depth analysis. 


The Consultant would like to express his appreciation to Hans Olav Ibrekk, Norad for 
 effective professional and transparent  cooperation, valuable discussions as well as for 
 logistical facilitation and assistance. Furthermore, the consultant has benefited from 
 assistance in retrieving documents and data from the Environment Departments of the 
 World Bank, the Asian Development Bank, FAO, UNEP and UNDP . 


Conclusions and recommendations in this report are those of the Consultants and do 
 not necessarily reflect those of Norad and institutions that have provided background 
 material for this study. 


Oslo, 14th. May 2007 


Stein Hansen 
 Partner 


Nordic Consulting Group AS 
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Executive Summary  


The Poverty – Environment Nexus 


• Even if there are cases where population pressure induces technological 
 innovations that enhances the population carrying capacity of an area’s natural 
 resource assets, the dominating worldwide experience is that high population 
 growth rates compounds poverty because existing limited natural resource 
 assets become dissipated as they are shared among more people. 


• The poor end up with the least fertile and environmentally most fragile land 
 irrespective of tenure regime. Access to such low-value land becomes their 
 key asset where each household cultivates a minimal area intensively for mere 
 subsistence and survival. Short of options for feeding the family they tend to 
 erode their scarce land asset and thus undermine the basis for escaping from 
 poverty. Such fragile land is also more likely to be adversely impacted by 
 environmental calamities such as periodic droughts and floods. The poor are 
 not prepared and equipped to cope with such disasters, and tend to loose 
 whatever land-based assets they may have. Repeatedly they must start all over 
 again, often heavily indebted at high interest rates since their lack of collateral 
 makes them risky customers to money lenders.   


• As if this is not enough, the poor tend to lack access to potable water, and have 
 to pay dearly for it delivered by private vendors. Cooking with fuelwood over 
 open fires causes many of them to suffer severe respiratory diseases, 
 particularly to women and children. Jointly, these factors reduce life 
 expectancy and Disability Adjusted Life Years (DALYs). The resulting poor 
 health reduces performance at school and at work, and thus future income 
 prospects. This reinforces the “vicious circle of poverty” 


• At the same time, poverty stimulates population growth because the children 
 of the rural poor – contrary to those of the well-off – become economic assets 
 to the household from a very young age. With high child mortality more 
 children are needed as household labour for the labour intensive farm tasks. 


• These closely interlinked relationships constitute the vicious poverty, 
 population, environment nexus, which the broad-based Millennium 
 Development Goals (MDGs) focus on by means of mainstreaming 
 environmental asset management into  national Poverty Reduction Strategies.   


Why invest in Environmental Assets? 


• Per capita environmental resources assets are five times higher in rich than in 
 poor countries, but the human and institutional assets of rich countries are 80 
 times higher! Poor countries depend much more on fragile environmental 
 resources assets. Such assets – privately owned or in the form of access to the 
 commons - constitute the main source of income and survival of the poor. 


• A fundamental condition for breaking through the vicious poverty nexus is 
enhanced access to assets for the poor. Such assets include access to fertile 



(10)soils, to gathering and hunting, to equipment that makes use of these assets 
 efficient, to relevant learning and extension services, to a functioning health 
 care service, and assurances of a predictable policy regime that can guide their 
 choices towards long-term management of their natural resource assets. 


• While most man-made assets depreciate over time – some rather quickly – 
 most natural resources can be sustained and even enhanced with rather modest 
 efforts if properly done. At the same time, improper and excessive use – often 
 as a result of increased population pressure – can irreversibly damage this 
 income generating asset base. 


• Worldwide experience has shown that investing in the natural resource assets 
 of the poor can yield impressive returns and provide for sustainable income 
 growth, but it requires a facilitating set of stable and predictable laws, 
 regulations and institutions responsible for their implementation. The 
 composition of different countries’ assets clearly show that immediate action 
 towards achieving the MDGs should focus on sustainable management and 
 investments that could enhance scope, returns and resilience of the natural 
 capital assets of poor countries. 


• 17% of all lost DALYs in developing countries are due to a poor state of the 
 environment, against only 4% in OECD countries. Lack of safe water and 
 adequate sanitation constitute by far the most important cause with 40% of the 
 environmentally induced loss of DALYs in developing countries. Next in line 
 among environmental causes of loss of DALYs is indoor air quality. 


• WHO estimates of the costs and benefits of various levels of meeting the 
 Millennium Development Goals of water and sanitation globally are very high 
 compared to any other public or private sector investment, and this suggests 
 severe current underinvestments in this sector. The cost of saving a DALY by 
 means of changing hygiene habits is only USD 20, and it is a modest USD 35 
 from safe rural water provision. Saving a DALY by means of improved 
 energy-environment measures, such as less in-door smoke from woodstoves, 
 is estimated to cost 2.5-5 times what it costs by way of changing hygiene 
 habits, and 1.5-3 times what it costs to save the same by providing safe rural 
 water. Saving a DALY by means of more modern gas- and paraffin stoves cost 
 4-6 times what it costs by means of rural water provision, and doing it by 
 means of improved urban air quality costs 50 times what can be obtained by 
 means of proper hygiene habit training. 


• In spite of the high documented environment- and health cost-effectiveness, 
 and poverty reduction impact of investing in water and sanitary projects in 
 developing countries, such investments have received very modest attention in 
 the Poverty Reduction Strategy Papers (PRSPs) of developing countries. 


• When including the social and environmental costs of air pollution, soil 
degradation, loss of  forest cover and wetlands, destruction of mangroves and 
coral reefs, and mismanagement of protected biodiversity hotspots, the overall 
verdict is a severe underinvestment, and as a result, loss – and in many cases 
irreversible losses  - of valuable nature-based income generating assets (e.g. 



(11)loss of biodiversity, fertile soils due to water logging and salination, loss of 
 reefs and shorelines) of particular importance for reducing poverty and 
 enhancing economic income growth.   


• Evidence shows that decisions leading to such natural asset destruction in 
 most cases is a result of policy failure and market failure which jointly provide 
 entrepreneurs and households with incentives to destroy rather than upgrade 
 assets that traditionally have not counted in the national accounts. Tax 
 incentives and concessions for forest-, wetland- and mangrove removal to give 
 room for large-scale land conversion projects, reinforced by subsidized fuel, 
 power, water, fertilizer and pesticides benefiting these same investors guide 
 investments away from sustainable land and water resources use and erode 
 these natural assets. The volume of such subsidy transfers from public 
 accounts to the predominantly well-to-do developers in poor countries 
 amounts to a multiple of annual development aid flows from rich to poor 
 countries. In addition, marginalized poor migrate and clear and cultivate new 
 fragile land in ways which are often unsuited for the land they have cleared. In 
 total such settings makes it much more difficult to reach the MDGs.  


• Nature tourism is often mentioned as having substantial potential for double 
 dividends in the form of more sustainable management of tourist attractive 
 fragile threatened ecosystems and income generation through local labour 
 intensive services and trickle down businesses. Experience so far is mixed.  


• Often visitors’ willingness to pay has not been well captured, and what is 
 captured is absorbed by tour organizers with little income impact on the local 
 stakeholders, who as a result remain a pressure group for using these assets in 
 a degradable way to secure some income in the short term. 


• However, there is a growing evidence that the claimed potential is indeed 
 huge, and careful planning and involvement of local stakeholders from project 
 design through implementation and operation, combined with more efficient 
 visitor payment schemes can generate substantial new employment and a more 
 diverse income basis locally, and thus turn local stakeholder threats into 
 sustainable natural heritage management wardens. 


The Natural Resource Curse and Debt Relief Impacts 


• Since the 1970s, there has been increasing evidence of a negative link between 
 natural resource abundance, economic growth and poverty reduction among 
 nations. This has led to the notion of an apparent “Natural Resource Curse.” 


• 2003 data for 40 developing countries show a clear negative correlation 
 between genuine savings in percent of Gross National Income (GNI) and 
 mineral and energy rents in percent of the same. Virtually all mineral- and 
 energy rich developing countries (with mineral and energy rents accounting 
 for 20% of GNI or more) have an estimated negative genuine savings, 
 reflecting that they maintain present economic consumption at the cost of 
 future consumption by using up their natural resource assets without replacing 
 it with similar or higher value investments in manmade or human capital.. 


Such development paths are non-sustainable. 



(12)• Contrafactual studies show that if these countries had consistently invested 
 these rents rationally between 1970 and 2000, their produced assets (manmade 
 national wealth) would have been 3-5 times higher than what it actually is. 


• The main African Norwegian partner developing countries are experiencing 
 such loss of national wealth, and their estimated genuine savings gap in 
 percentage of GNI is around 20%.  In contrast, Asian partner countries appear 
 to invest enough in manmade assets to offset the income scope reduction in 
 their natural resource assets. This does not imply that their degradation and 
 irreversible destruction of natural habitats is of no concern to humanity. 


• Debt for Nature Swaps (DNS) has time and again been proposed as a win-win 
 solution to the debt-crisis of poor developing countries, and the threats to these 
 countries’ endangered natural environment. However, key incentives 
 underpinning such DNSs remove fiscal barriers to any kind of investment, 
 including investments that threaten the country’s endangered ecosystems.  


This combined with the fact that outsiders have limited control with what kind 
 of investments a government with a poor governance record, now freed of it’s 
 debt service burden, will allow, constitute high environmental risks that DNSs 
 may work counter to what the DNS promoters had hoped for. 


Integration of Environment in Poverty Reduction Strategy Papers 


• Progress in member countries completion of their PRSPs is monitored yearly 
 by the World Bank. All the enthusiastic speeches at international conferences 
 notwithstanding, evidence so far show that mainstreaming of environment 
 issues to meet the MDG7 targets into PRSP is far short of target rates. 


• However, year by year, new PRSPs are published with explicit environment 
 issues being addressed, in most cases related to water and sanitation, but 
 achieved access rates are still far short of the required ones. 


• However, statements in PRSPs and commitments and budget allocations to 
 meet the MDG7 target do not yet match. Very few national PRSPs prepared 
 so far actually identify, target and make significantly increased commitments 
 to environment management actions as priority issues. There is no significant 
 correlation between a well mainstreamed PRSP and implementation and 
 monitoring of poverty reduction measures. 


•  Furthermore, the local capacity to undertake and implement the PRSPs is not 
 at all in place, and the PRSPs do not explicitly make commitments to 
 appropriately deal with this shortcoming. As a result, the likelihood of 
 achieving the MDGs becomes small. Clearly, the politicians bear the 
 responsibility for the outcome. 


•  In the case of Norwegian partner developing countries, they all are found to 
perform significantly poorer on implementation than on promises, reflecting 
the unsurprising tendency to be overly ambitious when presenting plans to 
donors, knowing that there is hardly any penalty for not performing. 
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Key Findings and Conclusions 


1.  The Poverty – Environment Nexus 


Figure 1 below sums up as simply as possible the present understanding of the 
 complex population, poverty, environment nexus1. In the figure a (+) denotes a 
 compounding effect, e.g. environment degradation increases poverty, or high discount 
 rates as a result of poverty leads to environment degradation. Likewise, a (-) denotes 
 an amelioration effect, e.g. a so-called “Boserup effect” (named after studies 
 conducted by Ester Boserup (1965), well-known agricultural development economist) 
 which claims that population growth enhances the likelihood that new technologies 
 are developed and brought into use with more people around, and this helps to reduce 
 poverty and environmental damage. 


In short, the conclusions presented in figure 1, derived from D.W. Pearce2 (2005), are:  


• Population growth is likely to have a compounding effect on poverty because 
 existing limited assets become dissipated as they are shared among more 
 people. This will be especially true for land, but it will also apply to open 
 access resources such as fisheries. Communal management can be effective in 
 limiting access to such resources, but often the capacity and power to enforce 
 is lacking. Besides, with such limitation of access, the focus shifts to the fate 
 of those excluded. 


• However, some have argued along the lines of Ester Boserup (1965) op.cit. 


that there may be ameliorating effects from population growth if population 
 growth triggers technological change which materializes in the form of 
 improved productivity of labour and capital.  


• The net population growth effect is thus for empirical analysis to determine on 
 a case by case basis. 


• At the same time, poverty increases population growth, in part because 
 children of poor families become assets that can carry out important 
 productive tasks at an early age for the family economy when overall family 
 productivity is low and access to technical implements is extremely limited, 
 and because with high child mortality, many children are needed to provide 
 the parents with old age security. 


• Poor people are forced to think about “tomorrow”, i.e. they apply very high 
 discount rates as basis for their resource use decisions. This stimulates 
 resource mining, partly out of subsistence necessity, partly because their 
 technological option for harvesting marginal and vulnerable land and forest 
 resources may be limited to those that result in erosion and soil depletion, and 
        


1 For an early analysis and figure presentation of this nexus, see also Stein Hansen (1993), “Miljø- og 
 fattigdomskrise i sør – et utviklingsøkonomisk perspektiv” (Environment- and poverty crisis in the 
 south in a development economics perspective”), Scandinavian University Press, Norway. 


2D. W. Pearce (2005), “Investing in environmental wealth for poverty reduction”., Paper prepared on 
behalf of  Poverty-Environment Partnership (PEP) of UNDP, UNEP, IIED, IUCN and WRI. 



(14)partly because they lack reliable rights to the resources they harvest from and 
 therefore must take advantage of the opportunities while they still have them. 


• The poor tend to end up on marginal and fragile land and at the same time 
 such poor land resources constitutes the major portion of their assets. 


• Environmental degradation in the form of polluted air and water also impacts 
 adversely on health (morbidity and mortality) and labour productivity, and 
 again the poor are most exposed and particularly vulnerable to losing out. 


• Taken jointly, these effects easily combine to induce a vicious circle or nexus 
 of the linkages between population, poverty and environment. The Millennium 
 Development Goals (MDGs) can only be achieved by breaking this circle. 


Figure 1.  Population, poverty, environment linkages 


Source: D. W. Pearce (2005), “Investing in environmental wealth for poverty reduction”., 
Paper prepared on behalf of  Poverty-Environment Partnership (PEP) of UNDP, UNEP, IIED, 
IUCN and WRI., p.65. 



(15)State of the art understanding as regards diagnosis and remedies for addressing the 
 poverty environment nexus can thus be summarized as follows3: 


• Poor people are poor because their assets are few, and often of low quality; 


• A significant fraction of those assets comprise natural and environmental 
 resources that provide valuable ecosystem services; 


• Environmental assets are highly vulnerable to overuse and external 
 appropriation; 


• It is extremely easy for local-, national- and global events and policies to 
 trigger mechanisms that damage environmental assets, forcing the poor into 


“vicious cycles” of poverty and further environmental asset losses; 


• Although rich people can often protect themselves against many of the effects 
 of environmental degradation, the poor usually cannot; 


• When carefully managed, the “social rate of return” from investments in 
 environmental assets can be very high and of special benefit to the poor; and 


• Such investments need a favourable policy context to make them effective and 
 sustainable. 


2.  Assets: The Basis for Generating Income and Well-being 
 A crucial condition for increasing average well-being in a society involves raising the 
 per capita endowments of capital assets - or as economists would see it - wealth. 


Assets in this context are defined as anything that generates a flow of well-being 
 through time, and wealth is the total sum of available assets. Wealth thus adds up the 
 value of the services provided individually and in combination by the range of assets 
 including : 


• manufactured implements at a farm or in a household,  


• environmental production- and recipient services provided by fertile soils, 
 forest cover, clean water courses and fresh air,  


• knowledge acquired through education and work experience, 


• good health secured by means of access to clinics, vaccination programs, clean 
 air and –water, and 


• the facilitating services provided by a well-functioning public sector and a 
 stable, predictable policy setting, which describes the relationships among 
 individuals and societies’ institutions, and serves as a “glue” that hold 
 societies together and provides a setting for division of labour and tasks 
 among it’s members so that everyone can benefit from specialization. 


Some – especially man-made - assets depreciate rapidly through use, and need 
 replacement at regular intervals, while other assets can be maintained at constant or 
 enhanced levels with marginal but well-targeted human efforts, e.g. educational 
 levels. However, natural resources assets are in many cases such that it takes little 
 effort to maintain their asset value, but at the same time even marginal overuse of 
 some such assets can have devastating and sometimes irreversible adverse asset- 
 depreciating effects.  


       


3 See Pearce, David W. (2005),op.cit. p.19. 



(16)How then can environment and natural resources be seen as capital assets along with 
 man-made implements? The following examples should suffice to illustrate the point: 


• Soil fertility and water generates crops and livestock output; 


• Clean air and potable water sustain human health and thus ability to study and 
 produce; 


• Forests produce timber, many non-timber products, watershed protection, and 
 carbon sequestration; 


• Wetlands and coral reefs sustain fisheries, provide storm protection, and 
 recreation;  


• The ozone layer of the stratosphere protects human health and other biota by 
 limiting ultraviolet radiation. 


The sum of all these assets constitutes key components of overall economic wealth. 


Sustainable development requires that this overall wealth must not decline over time 
 in per capita terms.  Three key factors are identified here 


• Technological progress that raises productivity of assets enables more well-
 being to be generated from one unit of wealth. Such technological progress 
 can be observed to take place for all conceivable assets; man-made-, natural- 
 and societal, and implies that (a) more wealth can be distributed over a given 
 population, or (b) a larger population can be supported without per capita 
 wealth declining; 


• Population growth that reduces assets per capita if there is no technological 
 progress or may result in no per capita asset growth even if there is 
 technological progress.  


• Growth in prosperity coupled with constant or growing population translates 
 into increased conversion of natural ecosystems to agricultural-, industrial- or 
 residential use, but also to increased demand for ecosystem inputs, such as 
 fresh water, fibre, and soil fertility, as well as increased pressure on the 
 capacity of the natural ecosystems to assimilate our waste, including air and 
 water pollution as well as solid waste. 


In short, we are asking more and more from natural ecosystems even as we reduce 
their capacity to meet our needs. Striving for sustainable development requires 
focusing on assets management and enhancement as opposed to conventional income 
generation. Income conventionally measured can be increased by increasing the 
efforts used for extracting services from the asset base, e.g. natural resources. Income 
thus measured can be achieved by means of excessive harvesting (i.e. depletion) of 
renewable- natural resources (e.g. forests, fragile soils, fisheries), and non-renewable 
ones (e.g. minerals, groundwater and species extinction), and overloading the 
recipient capacities of air, water and soils for purposes of waste treatment. Such 
resources management strategies implies increasing short-term incomes by depleting 
the assets base, which again means reducing the scope for sustaining the initial well-
being level. Therefore, it has become widely agreed in recent years that sustainable 



(17)development strategies requires asset enhancing management practices as the 
 starting point of the analysis, and not income as conventionally measured4.  


The focus on assets as opposed to conventional income is even more appropriate 
 when the poverty-environment nexus is the focal issue. This is so because poor people 
 in developing countries derive much of the well-being from services extracted from 
 natural resources owned by- or accessible to them for extraction, e.g. by means of 
 subsistence farming or –fisheries, with cash income constituting a relatively modest 
 share of the basis for their well-being. Such natural resources assets are vulnerable 
 because poor people in rural settings with few mechanized implements at their 
 disposal for sowing, weeding, watering and harvesting need manual labour throughout 
 the growing season to tend to the fields they can access, to gather firewood and collect 
 water. In case of unexpected drought or precipitation they have very limited access to 
 compensatory measures to counter the adverse effects of such natural calamities. 


Children thus become productive assets to the farm household at a very young age, 
 and the incentive to have more children (which also grows with increased infant- and 
 child mortality) grows as the natural asset base is mined and more labour effort is 
 needed to collect the needed quantities of food, fodder, water and fuelwood. This 
 further accelerates the mining of the natural asset base and characterizes the “evil 
 cycle of poverty, population growth and environment depletion”. 


3.  Poverty, Wealth and the Environment 


It is established in development economic research that policies that increase the asset 
 base of the poor have a good chance of encouraging income growth both nationally 
 and among the poor5. However, the role of environmental asset formation in this 
 context is another question. The World Bank (2006)6, tables 1.1 and 1.2, shows the 
 asset-composition of per capita wealth by categories of countries aggregated by 
 income group. This is summarized in table 1. below. 


Table 1. The composition of per capita wealth by country group, 2000 ($2000) 
 Country 


group 
 by per 
 capita 
 income 
 level 


(1) 
 Man-made 


or 


“produced” 


wealth 


(2) 
 Residual 
 (social- and 


human 
 capital, etc) 


wealth 


(3) 
 Environ-
 mental or 


“natural” 


wealth 


(4) 
 Overall per 


capita 
 wealth 


(5) 
 Environ-


mental 
 wealth as 


% of 
 total 
 wealth 


(6) 
 Renewable 
 resources as 


% of total 


“natural” 


wealth 
 Low 


income 


1,174 4,433 1,925 7,532 26% 83% 


Middle 
 income 


5,347 18,773 3,496 27,616 13%  69% 


High 
 income 
 OECD 


76,193 353,339 9,531 439,063 2%  60% 


       


4 However, income – as originally defined in theoretical economics – is fully compatible with the asset 
 management approach outlined here. Income thus defined is the value of services that can be extracted 
 from the asset base without resulting in a declining stream of such asset-derived services in the future. 


5 See D.W. Pearce (2005), op.cit., p.40. 


6 The World Bank (2006), “Where is the wealth of nations? Measuring capital for the 21st century.”, 
Washington D.C. 



(18)Source: The World Bank (2006), op.cit.  tables 1.1 and 1.2 


The many deficiencies and shortcomings in the statistics upon which such estimates 
 are based notwithstanding7, table 1 shows a striking contrast in the relative role of 
 different forms of capital between country income categories. Human capital (along 
 with social capital) dominates across all three country categories, but while it’s share 
 is 59% of overall per capita wealth in low income countries, it increases to 80% of the 
 total for the high income OECD countries. At the same time, the table shows that per 
 capita environmental capital increases 5-fold between low income and high income 
 countries, while human and social capital increases 80-fold! While all forms of per 
 capita wealth are many times higher in rich than in low income countries, the ratio is 
 extremely high for human and social capital. 


The table further shows that the environmental wealth matter 13 times more in 
 percentage share terms to low income countries than to high income OECD countries 
 (26% of total wealth, versus 2% in the rich countries), and renewable resources are 
 also relatively more important in terms of it’s share of total natural wealth (83%) in 
 low income countries compared to that of the rich countries (60%). 


It clearly shows that the poor depend disproportionately on environmental assets. 


Their much larger share of natural resources in total wealth and the composition of 
 these resources make strong argument for the role of environmental resources in 
 development cooperation strategies and programs for reducing poverty, fighting 
 hunger and reducing child mortality. It suggests that when addressing poverty now, 
 one has to focus carefully on the management and enhancement of environmental 
 wealth.  


People derive income from their wealth, which is their labour and associated skills, 
 their produced capital, land at their disposal, or from harvesting in forests, fields and 
 waters to which they have regulated or open access. Some of this income is generated 
 in markets and is easily monetized along with the returns from sale of assets, e.g. 


culling livestock herds as a means to cope with risks related to unexpected crises. A 
 significant share of income from environmental resources is of a non-monetized 
 nature, i.e. in-kind from ecosystem services. Such income can accrue in the form of 
 e.g. collected fuelwood, poles, roots, fruits, nuts and plants used for medicinal and 
 nutrition purposes. Household use of such non-market goods can be valued for 
 estimation purposes by comparison to near substitutes available in markets. In 
 addition,  many households receive important ecosystem services that impacts directly 
 on their well-being and livelihood security. Such services include a.o. their adaptation 
 to and reliance on functioning watersheds, wetlands, mangroves, coral reefs and 
 forests, which includes protection from e.g. floods and drought. 


The following illustrate that environmental assets plays a crucial and formidable role 
 for poor people’s well-being in a global perspective:   


• In Africa some 90% of agricultural output comes from small scale producers, 
        


7 The World Bank (2006) op.cit., explains that the data are incomplete in the sense that they do not 
have a value for  wildlife resources, the value of biodiversity, the amenity value of the environment, 
and the value of clean air and water. 



(19)• Nearly 1.1 poor billion people depend on forests for their livelihoods; 


• Some 600 million poor people keep livestock (an important source of wealth);   


• Tens of millions of poor people fish coastal and inland fisheries. 


Such small-scale farmers, transhumant pastoralists and artisanal fisherfolks are likely 
 to have less opportunity for non-farm-, non-fishery incomes; i.e. they are likely to 
 have a less diversified portfolio of income sources than the less poor8.  


Many poor coastal households generate a substantial part of their fisheries income 
 from unsustainable harvesting methods including poison- and blast fishing. Mining of 
 coral reefs is also found to generate very high short term incomes in many cases, but 
 at a cost which is loss of revenue that these reefs could have generated directly and 
 indirectly in the future. D. W. Pearce (2005). Op.cit. p.46 presents estimates from 
 Indonesia on the income generated per square kilometre of reef area from poisoning 
 and blast fishing to be in the range of USD 15,000 to USD 30,000. However, this 
 income comes at a cost of USD 40,000 to USD 70,000 per square kilometre in 
 foregone income opportunities from sustainable fisheries and tourism, and the value 
 of foregone environment protection from e.g. damages caused by extreme weather 
 events and tsunamis. Likewise, the services of mangroves and wetlands are heavily 
 relied on by the poor by providing breeding grounds for stable fish- and shrimp 
 stocks, and furthermore, for timber, and fuelwood, and such indirect and crucial 
 values as storm protection, erosion control and water filtration.   


4.  Changes in Wealth over Time and Why 


Achieving sustainable development is basically the process of maintaining wealth, 
 broadly defined as above, for future generations. All types of capital – produced, 
 human, social/institutional, and natural – are key inputs to sustaining economic 
 growth and the basis for improving well-being. 


A country’s provision for the future is measured by its Gross National Savings 
 (GNS), i.e. the total amount of produced output  that is not consumed.  However, 
 assets depreciate over time. Therefore a more relevant measure for assessing 
 sustainable development is Net National Savings (NNS) calculated as GNS minus 
 assets depreciation. However, the above analysis has clearly identified the need to 
 incorporate human, natural and  - if possible – institutional capital assets in a 
 complete national wealth measure. The World Bank (2006) op.cit. has convincingly 
 shown that intangible (raw labour-, human-, social-, institutional-, etc) capital is the 
 dominating asset for the high income OECD countries (80%) with natural capital only 
 accounting for 2%,  whereas in low-income countries – where Norway’s partner 
 countries are found – intangible capital accounts for 59% and natural capital 26%. 


“Conventionally” produced capital accounts for less than 20% of the total capital asset 
 value for all country income groups. 


This suggest that focusing on policies and investments for sustainable development 
 must pay much attention to the management and enhancement of intangible and 
 natural capital assets. An important basis for such management is information on and 
 appreciation of changes in these “unconventional” capital assets of nations. By 
 incorporating the estimated changes in these assets and adding them to the 
        


8 See e.g. D. W. Pearce (2005), op.cit. p.44 for more details and references. 



(20)depreciation of produced capital assets, one derives what is now termed Genuine 
 Savings (GS), which is a much broader and more realistic indicator of sustainability. 


The World Bank (2006) op.cit. chapter 3, provides detailed guidance in how GS is 
 defined and calculated. Clearly, not having market-based prices for much of what is 
 included in these GS-calculations requires estimations that imply approximations and 
 uncertainty. Ignoring and excluding such estimates short of exact and accurate 
 numbers, would nevertheless result in much more misleading overall portraits of 
 development trends and diagnosis of the development in the wealth (and health) of 
 nations. Having produced these new and expanded “wealth of nations” estimates thus 
 represents a major step forward towards diagnosing where and when nations need to 
 change their development priorities and how, if sustainable development is a genuine 
 development priority. 


From the perspective of the role of environment and the natural resource assets as an 
 integral component in a sustainable development strategy, the focus in the GS-
 estimation is first on the value of natural resource depletion. This depletion must take 
 into account that some of the natural assets are renewable (rainwater, forests, 
 fisheries, renewable energy),  whereas others are non-renewable (e.g  fossil fuels, 
 minerals and metals). The value of resource depletion is thus calculated as the total 
 rents on resource extraction and harvest. Rents are here estimated as the difference 
 between the value of production at world prices and total cost of production, including 
 depreciation of fixed capital and return on capital. However, for living renewable 
 resources one needs to calculate the appropriate rent as that portion of e.g. timber 
 extraction or fisheries catch that exceeds natural growth. If for example growth 
 exceeds harvest, this rent is set to zero. 


The GS calculation also includes the value of damages from e.g. air and water 
 pollution. Some of these damages e.g. reduced crops due to e.g. acid rain is already 
 captured in the conventional output value of the agricultural sector, whereas e.g. the 
 acid rain impact on buildings and physical structures are rarely included and need to 
 be added explicitly. The same applies to the health effects of pollutants to air and 
 water over and above the indirect health effects in terms of reduced conventional 
 output in production due to reduced labour input caused by poor health. Particulate 
 matter emissions is the damaging component that is so far incorporated in the GS 
 calculations.  An estimate of global damages to crops, health and infrastructure from 
 climate gas emissions is also included in the calculations. 


This outcome of applying this methodology is illustrated by the World Bank (2006) 
 op.cit. for Bolivia. It clearly shows how misleading the long-term economic “health” 


of this country is diagnosed if the sustainability calculation stops short of the full GS-
calculation. While a 12% GNS is limited cause for alarm, depreciation of fixed capital 
is significant and brings the NNS to slightly above zero (3%). Then some comfort is 
added due to education investments, but the shocking basis for policy advice follows 
from the estimation that genuine savings are strongly negative as a result of excessive 
extraction (over 9% of Bolivia’s Gross National Income(GNI)) of its mineral and 
metal reserves. Present consumption cannot be sustained simply by tapping the 
natural resource assets and not investing a much larger share of it in intangible and/or 
produced capital assets. The long-term policy guidance to decision makers thus 
depends fundamentally on completing all the steps towards deriving the GS. 



(21)This Bolivia case of excessive resource rent consumption is not at all unique among  
 exhaustible resource surplus countries. In fact, the World Bank (2006) fig. 3.4 
 (reprinted in figure 3 below) shows a clear negative correlation between  the 
 percentage share of mineral and energy rents of GNI and the country’s genuine 
 savings in percent of GNI. 


This observation – clearly displayed  in figure 3. - suggests that most natural resource-
 rich developing countries – especially those with large deposits of non-renewable 
 mineral and metal resources – extract huge resource rents and use most of it for 
 immediate consumption, and spend too little of it on compensatory investments that 
 would sustain or increase national wealth.. In this way they experience negative 
 genuine savings and their national wealth is reduced, thus reducing consumption- and 
 investment options of future generations. 


Figure 2.  The Genuine Savings Calculation for Bolivia (2003) 


Source: The World Bank (2006), op.cit. figure 3.2., p.40 


Countries that have followed such a policy for many years are found among the 
 mineral-rich developing countries in all regions, but particularly in Africa and Latin 
 America. These countries have spent their resource rents in such ways that per capita 
 GDP has grown slower – if at all growing – compared to countries with much less 
 abundance of such exhaustible natural resources at their disposal. The paradox is that 
 resource-rich countries should enjoy an advantage in the development process, but in 
 reality these countries have experienced lower GDP growth rates since 1970 than less 
 well-endowed developing countries, some of which have even “graduated” into the 


“OECD Club”, e.g. South Korea.  


In order to complete the overall assessment of countries with respect to their being on 
or off an economically sustainable development track, the World Bank (2006) figure 



(22)3.6 presents the scatter of countries along two axes: GDP growth (%) per year and 
 Genuine Savings  in % of GDP. This figure is reproduced in figure 4 below: 


Figure 3,  Genuine Savings and Exhaustible Resource Shares in 2003 


Figure 4.  Genuine Saving Rates against Economic Growth (2003) 


It is the location of a country in figure 4 that tells whether there a reasons for 
immediate concern to change the present economic and environmental policies. The 



(23)majority of countries are located in the top right quadrant and this means they 
 experienced both positive GDP and GS growth in 2003. To the extent that these GS 
 measures are reliable and relevant, this observation means that these countries are not 
 presently consuming at the expense of future generations. For these countries the new 
 way of calculating sustainability has not meant all that much in terms of changing 
 economic policy recommendations. The countries in the top left quadrant are 
 experiencing negative GDP development – and some of them quite significant decline 
 when measured in per capita terms – but at the same time, they have positive genuine 
 savings, which means that they are investing for the future. These countries need to 
 improve their conventional economic policies to secure stability and scope for taking 
 advantage of the genuine savings they are accumulating. 


The main concern is with the countries located in the lower two quadrants. These 
 countries – but for a couple of really poorly performing economies – appear to fare 
 well if one myopically focuses on GDP growth, but when adding the GS information, 
 it reveals that the GDP growth is non-sustainable. The minerals- and natural resource 
 rich countries that have rested their economic growth on exhaustion of their resource 
 base tend to fall in this category (Nigeria and Angola being two prime examples) 
 while Venezuela faces the biggest challenge of them all. 


While there would be many reasons for these observed dismal developments and 
 management of the rents from extraction  of non-renewable resources - some of the 
 reasons being outside of the control of the governments of these countries - it is 
 nevertheless of interest to use a counterfactual analysis to show what could have been 
 the development if these countries had invested all their resource rents rather than 
 consuming or wasting most of it. The World Bank (2006), op.cit., chapter 4, has 
 conducted such an experiment, where they assume for simplicity that all resource 
 rents are reinvested in production capital over the 30 years from 1970 to 2000. 


However, theoretically, there is no reason why these investments should not also be in 
 environment, human capital, or intangible capital more generally. In a simplified way, 
 such analysis shows how rich these countries could have been had they followed such 
 a growth-inducing investment policy for the spending of extracted resource rents.  


Figure 5 (reproduced from figure 4.1. in World Bank (2006), p.53) presents the results 
 of this hypothetical comparison and provides intuitive understanding of why the 
 concepts of the “resource curse” and “paradox of plenty” have emerged in the 
 resource economics literature. It shows on the one axis the percentage difference 
 between actual 1970-2000 capital accumulation and counterfactual capital 
 accumulation during the same time period, and on the horizontal axis the average  
 percentage share of resource rents  in the country’s GDP over the 1970-2000 period. 


In short, the story emerging from this counterfactual analysis is that there is a 
tendency for the counterfactual capital stock to be the higher relative to the actual 
capital stock, the more resource abundant the country in question. Nigeria, Venezuela, 
Trinidad and Tobago, Zambia, Bolivia, Gabon, Congo, Rep. of, Algeria, Mauritania, 
Guyana are all found in the top right quadrant of the figure. In the extreme cases of 
wasteful resource endowment management, resource rich Nigeria, Zambia and 
Venezuela stand out with an estimated counterfactual wealth 4-5 times higher than 
what was actually created. In sharp contrast, the bottom left quadrant of figure 5 
shows those countries that are classified as having a low resource dependence. The 



(24)large majority of these countries (including the Republic of Korea, Thailand, Brazil, 
 India and some high income countries) display the exact opposite performance 
 outcome; i.e. an even higher baseline capital stock than what would have resulted 
 from following the counterfactual sustainable development investment path. Since the 
 majority of countries for which data have provided the opportunity for such 
 counterfactual analysis are located in either of these two quadrants of the figure, one 
 can safely conclude that there is a high negative correlation between resource 
 abundance and the difference between baseline and counterfactual capital 
 accumulation.  


However, natural resource-endowed countries are not “forced” by “economic laws” to 
 perform in such wasteful ways. In lower right quadrant of figure 5 one finds several 
 resource abundant countries that have constrained their consumptions and invested 
 more than their extracted resource rents in produced capital. China and Malaysia 
 stand out as the most successful such countries, and they have sustained a 
 considerable rate of per capita economic growth and poverty reduction during this 30 
 year period. However, Indonesia, Egypt, Mexico and Chile also deserve mention for 
 being resource abundant and at the same time managing to invest an equivalent of the 
 extracted resource rents.  


This praise notwithstanding, the analysis says nothing about actual sustainability from 
 the perspective of how these countries have invested to maintain biodiversity, clean 
 air, safe water and sanitation and preservation of forest cover, wetlands, coastal zones 
 and top soils. 


Figure 5. Resource Abundance and Capital Accumulation 1970-2000 


Source: World Bank (2006), op.cit., figure 4.1., p.53 


When calculating changes in wealth on a per capita basis to detect whether countries 
appear to be on a sustainable development path,  the estimates are based on tangible 
wealth only (justified by assuming that much of the intangible wealth is embodied in 



(25)the population). For a sample of past and present Norwegian developing partner 
 countries, the results for year 2000 are summarized in table 2. 


With the unsurprising exceptions of Botswana and Namibia (both former partner 
 countries that have now “graduated”), all the other African partner developing 
 countries and the two Latin American ones are experiencing a loss of their national 
 wealth as a result of internal and external policies and enabling environments for the 
 economies to perform effectively and efficiently.  In contrast, the estimated change in 
 per capita wealth is positive or close to zero in all Asian partner countries for which 
 data are available. The savings gaps in the right hand column indicates a degree of 
 severity and a dimension of unsustainability of the development path the country is 
 on, and at the same time provides an indication of the extent to which achievement of 
 the ambitious MDGs are within reach. 


Table 2.  Norwegian Partner Countries: Change in Wealth per Capita, 2000 
 Country* GNI per 


capita 
 USD 


Population 
 growth rate 


% 


Adjusted net 
 savings per 


capita 


Change in 
 wealth per 


capita 


Savings gap 
 (% of GNI) 


Botswana  2,925     2,6%  1,021  814  - 


South Africa  2,837  2.5    246     -2    0.1 


Namibia  1,820  3.2    392   140  - 


Bolivia     969  2.0        9  -127  13.1 


Sri Lanka     868  1.4    166   116  - 


P.R. China     844  0.7    236   200  - 


Nicaragua     739  2.6      81    -18    2.4 


Cameroon     548  2.2      -8  -152  27.7 


Pakistan     517  2.4      54     -2     0.4 


India     466  1.7     67     16  - 


Bangladesh     373  1.7      71     41  - 


Kenya     343  2.3      40    -11    3.2 


Zambia     312  2.0    -13    -63  20.4 


Nigeria    297  2.4    -97  -210  70.6 


Ghana    255  1.7     16    -18    7.2 


Madagascar    245  3.1       9     -56  22.7 


Nepal    239  2.4     46       2  - 


Rwanda    233  2.9     14    -60  26.0 


Mali    221  2.4     20    -47  21.2 


Mozambique    195  2.2     15    -20  10.0 


Malawi    162  2.1     -2    -29  18.2 


Ethiopia    101  2.4     -4    -27  27.1 


Burundi     97  1.9   -10    -37  37.7 


*No data available for Afghanistan, Palestine, Sudan, Tanzania, Uganda and Viet Nam 
 Source: World Bank (2006), Appendix 4. 


The above analysis can only tell something about a country’s resource management 
 choices and how that has impacted on its national wealth. With increasing per capita 
 wealth a country expands its options for addressing pressing threats that endanger the 
 resource base upon which large parts of its population depend for its well being. 


Countries that have wasted their resource rents rather than investing it in produced-, 
institutional-, human-, social- or natural capital, which in turn could have generated 
new jobs and improved well-being, today face more limited opportunities to achieve 



(26)the MDGs than they did a decade or three ago.  Since these economies remain largely 
 dependent on their renewable (soils, forests, ecosystems, water) and non-renewable 
 natural resource base, and have been depleting these for decades, it is reasonable to 
 assume that they have underinvested severely in maintaining their natural resource 
 stocks that forms such an important basis for sustained economic and social 
 development. 


5.  The Investment Impact of Policy Interventions 


Policy interventions reflecting stated priorities regarding poverty reduction and 
 sustainable environmental resource management and the political climate (e.g. degree 
 of stability, governance, incentive structures and various barriers to investments) will 
 impact on both investment areas, investment volumes, the attractiveness of such 
 investments to foreign investors, and the incidence of benefits and costs resulting 
 from such investments.  


Typical of the majority of Norwegian partner developing countries (and why they 
 have been chosen as partner countries) is widespread poverty, low level of 
 governance, and an adverse investment climate, regardless of what area or sector the 
 investments are needed for. Figure 6 sets out the main barriers to investment in a 
 selection of Norad partner countries9 where data is available. The score is 
 benchmarked against the barriers to investment in Estonia, a star pupil in the 
 emerging market class.  


Macroeconomic instability and a dysfunctional financial system, which makes the 
 cost of lending prohibitively expensive, represent the most significant challenges 
 along with high tax rates and complex tax codes together with corruption, which is 
 often fed by a complex and unpredictable regulatory environment . These factors are 
 closely correlated with the quality of governance, and the better the governance the 
 better the scope for facilitating environmentally benign investments and investments 
 in environment assets. Against this background the investment barrier illustrations in 
 figure 6 are shown as proxies for barriers to environmental investments as well.  


The barriers to investment vary greatly between the countries surveyed. Some 
 countries have a reasonably benign investment climate while the majority need to 
 reduce barriers to investment substantially in order to attract more domestic and 
 foreign investment capital. Mozambique and Kenya are the two countries with the 
 most restrictive investment climate while a country like Sri Lanka had improved its 
 investment climate significantly in recent years and had been awarded with a growing 
 inflow of foreign direct investment and a lower country risk rating, until the armed 
 conflict recently escalated all over again. Estonia which is used as the benchmark case 
 has one of the best investment climates among any emerging market and has received 
 in total foreign direct investments amounting to close to 100% of GDP over the last 
 decade. This has contributed substantially to productivity growth which has 
 accelerates economic growth and  reduced poverty.  


       


9 Bangladesh, Ethiopia, Kenya, Tanzania, Uganda, Mozambique, Sri Lanka, 



(27)Figure 6.  Main barriers to investment Norad partner countries. 
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Source: World Bank Investment Climate Database 2002 


A key point is that a “successful” natural resources management regime from the 
 point of view of primary stakeholders will not necessarily imply either preservation of 
 the resource or its sustainable use. Resource depletion need not be the result of a 


“tragedy” of institutional failure to control the use of the renewable natural resource 
 (RNR), but may reflect the successful implementation of the desires of (the most 
 influential) stakeholders to deplete the resource and to transform it into other forms of 
 capital. Factors such as changes in the relative returns to different forms of capital, the 
 balance of power between stakeholders, interest rates and discount rates can therefore 
 be expected to influence institutional arrangements and whether they provide for RNR 
 sustainability.  


In relation to the policy context that will favour successful investment in 
 environmental assets for poverty reduction, D. W. Pearce (2005) op.cit identifies the 
 following factors and priorities: 


• The existence of social capital is essential for successful Common Property 
 Resources (CPR) management by communities, but social capital tends to 
 break down under conditions of environmental degradation, and direct policy 
 interventions aimed at building social capital are likely to be 
 counterproductive. 


• Clear definition and enforcement of the resource rights of the poor. 



(28)• Access to credit that is directed to pro-poor asset formation rather than current 
 consumption. 


• Insurance to enable poor people to cope with vulnerabilities to environmental 
 hazards. 


• The removal of environmentally damaging subsidies. 


• There may be some scope for market-based instruments (like local fisheries 
 quotas and trading in water rights) but institutional capacity constraints are 
 likely to limit this scope. 


• Payments for environmental services (such as for the protection of vulnerable 
 ecosystems) may, if well-designed, have significant potential to yield pro-poor 
 benefits. 


It is now theoretically and empirically well established what are the main causes of 
 the gaps between how environmental resources such as biodiversity, conditionally 
 renewable natural resources (such as comprehensive watershed functions, 
 groundwater reservoirs, cultivable soils, forest cover, etc) and depository sinks for 
 pollutants are valued in the market versus by society at large. Such gaps are known as 
 external costs of using these resources and sinks, i.e. costs that the polluting - or 
 resource using - individual or firm imposes on other members of society or on the 
 world at large. 


Together, market- and policy failures are the main underlying causes of 
 environmental investment failures leading to biodiversity loss, excessive use of non-
 renewable resources, depletion of conditionally renewable resources, and overloading 
 of depository sink capacity of the various pollutants generated by our various 
 production and consumption activities. The components of such failures that need to 
 be diagnosed and corrected as a basis for prescribing corrective policy responses that 
 eventually would lead to optimal environment investments are as follows;  


(1)  the public goods characteristics of many natural resources and depository 
 sinks; 


(2)  the ignorance or uncertainty about the social consequences of private actions, 
 leading to socially inappropriate allowances made by individuals for 
 irreversibility of resource use and uncertainty; 


(3)  the use by individuals of an excessively high rate of interest or discount of the 
 future from a social point of view; 


(4)  the "tragedy of the commons"; i.e. that the insecurity of the established 
 structure of tenure encourages people to ignore the known social consequences 
 of their actions; 


(5)  government policies in production oriented sectors and related to consumption 
 that not only fail to rectify externalities, but in many cases magnifies the 
 problems by means of subsidies to natural resource extraction, use and waste 
 disposal, and by issuing special privileges, e.g. short term logging and 
 harvesting concessions to powerful interest groups; 


(6)  the presence and execution of monopoly rights. 


Without government intervention, firms and individuals may have no reason to take 
such external costs into account when making investment decisions affecting the 
environment and natural resource base. Their decisions about production and 
consumption activities which give rise to waste, pollution, resource extraction and 
biodiversity loss, about choice of technology, the use of pollution abatement 
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