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BASIS FOR INVESTMENT
Agricultural production systems depends on 
natural resources: land (over 55 percent of non-
forest land), water (about 80 percent of total fresh 
water), biodiversity, forests, pastures and wildlife. 
Farm activities have major impacts on the quality 
and availability of these resources is well beyond 
the boundaries of the production system. Although 
natural resources are critical to agricultural 
production, farm households frequently depend on 
them to meet other needs, such as fuel, construction 
materials, and supplemental foods. Thus rural 
livelihoods are intricately linked to the condition of 
natural resources, particularly for those people 
living on fragile lands. Over the last 40 years as 
food production has doubled, agricultural 
production systems have expanded, with 
signicant impacts on the natural resource .

• The amount of agricultural land going out 
of production each year due to soil erosion 
is  about  20 mil l ion hectares ,  and 
approximately 40 percent of the world's 
cropland is now degraded.

• Irrigated agriculture consumes about 70 
percent of the total volume of fresh water 
used by humans, resulting in major 
environmental consequences: salinization, 
lowering of water tables, water logging, 
and degradation of water quality, with 
subsequent impacts on ecological systems 
affecting sheries and wetlands.

• Agriculture currently contributes about 30 
percent of the global emission of green 
house gases resulting from human activity. 
This has major implications for global 
climate change.
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ABSTRACT

The Sustainable Natural Resources Management program carries out policy research, provides advice 
and builds capacity for integrated, participatory and sustainable natural resources management. In 
recent years, increases in agricultural productivity have come in part at the expense of deterioration in the 
natural resource base on which farming systems depend. It is urgent that this trend be reversed by 
encouraging farmers to adopt more sustainable methods affirming that will have long-term benefits in 
environmental conservation and development of sustainable livelihoods. Public sector investments are 
critical to reversing trends in degradation of natural resources. Specific objectives for sustainable natural 
resource management (NRM) include improving agro ecosystem productivity, conserving biodiversity, 
reducing land degradation, improving water management, ensuring the sustainability of forests, 
managing the sustainability of wildlife and fisheries, and mitigating the effects of global climate 
change.NRM refers to the processes and practices relating to the allocation and use of natural resources. 
Sustainable NRM optimizes the use of resources to meet current livelihood needs, while maintaining and 
improving the stock and quality of resources so that future generations will be able to meet their needs. 
NRM decisions are made at various levels—household, farm, community, national, and global. This 
paper focuses on off-farm investments and activities at the local and community level that have direct 
implications for sustainable agricultural systems. Farm-level practices or technologies with a benevolent 
or positive effect on the natural environment, “Investments   in Sustainable Agricultural Intensification.”
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INTRODUCTION

INITIATIVES FOR SUSTAINABLE NATURAL RESOURCE 
MANAGEMENT IN AGRICULTURE THROUGH INVESTMENT
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• The unplanned expansion of intensive 
production systems, which are typically 
monoculture and often developed at the 
expense of primary forests and savanna 
woodlands, can contribute to a signicant 
loss in biodiversity.

• Deforestation rates have reached almost 
one percent per year in some regions.

Sustainable NRM is critical to reducing poverty. If 
productive capacity continues to erode, the 
potential to satisfy future food needs will be 
seriously  compromised. The poorest will suffer 
the most, through increased food costs and greater 
vulnerability to their livelihood. Further, increased 
agricultural production and productivity and 
increased incomes provide more resources in the 
long run for addressing environmental problems. 
Improvements in natural resources facilitate 
farmers' transition to production systems that are 
better matched to the available natural and human 
resources, can respond to market signals, and are 
more protable, stable, and sustainable. Good 
NRM also expands income and employment 
o p p o r t u n i t i e s  t h r o u g h o u t  t h e  w i d e r 
community—for instance, through eco/agro 
tourism or through agro forestry production that 
attracts downstream processing industries.

PAST INVESTMENT  ACTIVITY
Prior to the 1980s, most natural resource 
investments by the World Bank were extractive: 
timber, shing, and water for irrigation. In the late 
1980s, the Bank shifted attention to conservation 
and sustainable management of natural resources, 
with a dramatic increase in NRM and forestry 
investment. Recent projects have relied on local 
capacity building and user groups to improve 
resource management.  Decentral izat ion, 
community-driven development mechanisms, 
stakeholder participation, and local ownership of 
natural resources have featured increasingly in 
Bank-assisted projects, which are also becoming 
increasingly multi-sectoral . This change has 
occurred partly in response to stakeholder demands 
to complement NRM investments with activities to 
produce more immediate impacts on incomes and 
poverty reduction. As a result, the number of 
integrated projects, especially watershed and micro 
water shed projects is increasing, as well as the 
number  of  pro jec ts  incorpora t ing  rura l 

development funds and alternative livelihood 
options.

KEY ISSUES FOR INVESTMENT
NRM investments generally focus on conservation 
and sustainable use of resources, with institutional 
strategies emphasizing local management, 
equitable access, and provision of alternative 
livelihood options. Because of the environmental 
externalities associated with NRM decisions, 
investments are increasingly considered from a 
basin or eco-regional perspective and analyzed  in 
terms of ecological, economic, and social systems. 
Key implementation issues are as follows.

Political nature of NRM 
Power and politics are central to many NRM issues, 
as natural resources, a major source of wealth, tend 
to be at the center of many governance issues and 
conicts among communities. Any change in 
access will almost certainly create "losers"—often 
the powerful, who have strong incentives and 
ability to resist change, or the poor, who are 
powerless and lose access to a resource. Efcient, 
equitable, and sustainable NRM is often difcult 
for this reason, and governments must balance 
competing demands for use of resources and 
conicts among the parties. Negotiating skills for 
community groups are essential to broker 
agreements and facilitate decision making by local 
users. For many NRM programs, however, the 
sustainability of these local institutions has been a 
problem, because they become inactive once a 
project ends.

Policy and regulatory environment
Ineffect ive  NRM pol icy and regulatory 
environments(particularly subsidies, taxes, and 
p r o p e r t y  r i g h t s ) ,  t o g e t h e r  w i t h  p o o r 
infrastructure(affecting access to markets) often 
discourage sustainable long-term investments by 
distorting incentive systems and increasing 
uncertainty. However, relationships between 
policy and incentive structures and product prices 
are complex. Agricultural producers compete for 
natural resources with other users such as industry 
and municipalities, whose needs increase with 
population growth and increasing afuence. In 
these circumstances , in a complex and uncertain 
decision-making environment, choices generally 
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 involve tradeoffs among sustainable resource use 
and other objectives. Resource preservation 
objectives are frequently at odds with production 
object ives ,  and whi le  conservat ion and 
development goals can be complementary, they can  
also be in conict.

Economic characteristics of natural resources
Land, water, forests, and biodiversity are generally 
regarded as public goods (to which access is non- 
rival and non -excludable) or common pool goods 
(to which access is non-excludable but rival). 
Investment in "developing" these natural resources 
may shift the status of the resources to that of a 
private good, negatively impacting poor people by 
affecting their access to these assets .In addition, as 
investment benets accrue only in the medium to 
long term, it may be difcult to persuade resource 
users to undertake NRM investments. Success may 
depend on (1) appropriately valuing these 
resources with incentives for conserving and 
maximizing their productivity and (2) developing 
markets and appropriate pricing mechanisms that 
reect the true value of the resource, incorporating 
externality values. Since resources have different 
values for different stakeholders, accruing over 
different time periods, a variety of interventions are 
required to strengthen the different sources of 
value. Farmers should pay for the use of natural 
resources (for example, irrigation water) and for 
costs of mitigating agricultural pollution 
(agrochemical runoff, manure disposal), and they 
should be reimbursed for the positive externalities 
such as planting trees for carbon sequestration.

Providing alternative livelihood options
Appropriate incentives are key  to NRM program 
success. Direct income benets accrue to the 
farmers, men and women, who adopt new 
management practices and government incentive 
systems, that can benet others. Even so, this 
strategy may still leave many others who do not 
b e n e  t  f r o m  N R M  p r o g r a m s  a n d  w h o 
consequently may be tempted or forced to 
overexploit natural resources. To reduce such 
pressures on natural resources, investments are 
often needed to provide alternative income 
opportunities within agriculture, by intensifying 
production systems and expanding processing and 
marketing opportunities, or through education, 

business development services, and micronance 
programs, which may or may not be linked to 
natural resource use.

Poverty focus
Past NRM projects have not been very satisfactory 
in their poverty focus or socioeconomic impact 
analysis. Although impacts may be indirect and 
long term, NRM investments must emphasize rural 
poverty reduction, especially in marginal areas, 
where pressure on the natural resource base makes 
improved NRM a priority. Providing for the critical 
needs of clean water, fuel, and income of poor 
people is a prerequisite for effective incentive 
systems and market mechanisms to improve NRM.

GLOBAL AND REGIONAL 
CONSIDERATIONS
Many natural resource issues with regional and 

international impacts require concerted regional 
and international action. Mechanisms and 
institutions are  needed to facilitate global 
nancing and support for global public goods, such 
as biodiversity conservation and carbon 
sequestration. Regional public goods are even 
more common phenomenon, with many shared 
resources and ecosystems, dictating coordinated 
and integrated action by neighboring countries to 
sustainably manage resources such as shared 
pasture lands, water bodies, and eco-regions.

Future Directions for Lending
Future investments must promote policy and 
interventions that respond to major government 
and market failures underlying current trends in 
natural resource degradation. When there are 
positive externalities and net societal benets, 
individuals and organizations under invest. They 
may overinvest where environmental costs are 
borne by the wider community. Improved natural 
resource management requires the integration of 
sound policy, innovative technical solutions, and 
effective and sustainable institutions.

Establishing a sound policy and regulatory 
environment
Policies and programs must put in place 
appropriate incentives for sustainable NRM and 
the removal of subsidies that discourage 
sustainable NRM. Where short-term subsidies are  
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provided , recipients actions need to be monitored.

Establishing secure property rights
Secure property rights to natural resources for 
individuals or organized community groups which 
are essential   both in conserving these resources  
and, in cases where this is appropriate, valuing and 
developing markets for them. Clearly dened and 
legally recognized property rights are critical to 
long-term investments in land improvement. In 
practice, rights to resources are often unclear and 
conicts develop. Because of the difculties in 
registering formal title to resources, seeking secure 
usufruct rights is often more appropriate than 
attempting to establish full ownership rights to the 
resource. Traditional use rights, especially 
communal rights of indigenous groups, are 
important in many areas, and investments should 
be sensitive to these and ensure that they are   
safeguarded.

DECENTRALIZING NRM
Government willingness to devolve legal, scal, 
and administrative decision-making power to the 
appropriate level is critical to strengthening 
tenurial rights and key to effective and sustainable 
NRM. Decentralization, coupled with community 
based natural resource management, facilitates 
farmer participation in NRM through community-
driven development with devolution of natural 
resource use rights and decision making to 
community groups.
 Rural  investment   funds that provide demand-
driven grants for natural resource management 
subprojects, such as tree planting or the 
development of resource management plans.
 Participatory management plans or joint 
management systems under which government 
retains control over natural resources, but 
communities are consulted on key issues (for 
example, user rights) and may be given roles in 
monitoring and evaluation.
 Communal   management of a common  resource 
such as pasture or tribal lands.

Strengthening NRM institutions
Investments to build institutional capacity to equip 
local communities and governments with the skills 
to manage resources in a sustainable and 
productive manner are key to ensuring that 

decentralization works. Management systems must 
preferably be democratic in action, ensure 
transparency and accountability, have well-dened 
mechanisms for conict resolution and for 
establishing secure property rights, and empower 
vulnerable populations,  such as women, 
indigenous people, and very poor people.

New technologies, knowledge and information 
services
New technologies and approaches have been 
developed to improve NRM. For example, private 
rainwater harvesting technologies are useful in 
mountainous areas where more conventional 
irrigation options are not available. Integrated 
watershed management  combines  water 
harvesting, groundwater recharge, and vegetative 
cover with the development of viable agricultural 
systems to increase agricultural carrying capacity. 
Land management systems use integrated 
management packages including conservation till 
age practices, soil treatment, weed control, 
vegetative cover, and agro forestry. Mass media 
communication approaches will help deliver to the 
widest  audience possible  extension and 
information services about new technologies and 
approaches to improve NRM, and thereby increase 
the potential for sustainable use.

Developing market-based strategies
Establishing a base for commercial protability for 
sound NRM depends on a favorable policy 
environment with an appropriate incentive 
structure. Models for private sector investment are 
being used successfully in management of forest 
areas and plantations. Recent NRM projects have 
supported private insurance companies providing 
index-based livestock insurance for pastoral 
systems, development funds for accredited 
micronance institutions, and business centers 
facilitating development of small- and medium-
scale enterprises in fragile areas.

Improving environmental monitoring and 
information systems
For establishing the science and knowledge base 
for monitoring and evaluating interventions , new 
technologies, such as satellite imagery, geographic 
information systems, and the Internet, will 
facilitate more efcient and reliable collection of 
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data on land cover, water usage and quality, 
biodiversity, and other measures of resource 
inventory and quali ty needed for sound 
management.

Providing a range of livelihood options
Project investments will generally need to integrate 
activities contributing to natural resource 
conservation, sustainable productivity, and 
improved rural livelihoods. The linkages between 
NRM interventions and poverty reduction are 
critical to project design, and special emphasis 
should be given to involving women and 
vulnerable populations in decision-making 
processes.  Many local  development and 
production-oriented activities can be nanced 
through matching grants. Cost sharing and parallel  
development of rural nancial services to support 
productive projects are helpful in broadening 
impacts and enhancing nancial sustainability of 
NRM program investments

Developing environmental services markets
Markets for environmental services are a 
developing issue. For example, downstream 
beneciaries such as cities, power plants, and 
farmers can pay for sound natural resource 
management and conservation of watershed areas. 
Ecotourism is another example. Payment  for 
carbon sequestration is another potential source of 
income for developing countries, providing 
incentives for conservation of pasture and forest 
resources. Innovative approaches to market 
services  require extensive feasibility studies and 
extensive testing through pilot activity before they 
can be scaled up. One risk of market arrangements 
for environmental services is that local elites 
capture the benets, with poor people suffering 
from a loss of access to resources.

SCALING UP INVESTMENTS
Strengthening national data collection, monitoring, 
and evaluation systems should be an element of 
most NRM projects, providing a basis for improved 
monitoring and evaluation of the projects 
themselves. Key impact indicators for NRM 
investments will be rural incomes, quality and 
stock of natural resources, and rates of change in 
natural resource indicators. Outcome indicators 
should relate to the numbers of adopters and 

adapters of new management systems, are a 
coverage of adoption, impact per unit of adoption 
of new practices, changes in agricultural and 
resource productivity, and development of social 
capital relevant to sound NRM. Scaling up is a 
challenge for NRM investments. 
Many locally successful NRM pilot activities and 
models for development have not succeeded at the 
national level. Frequently, the problem relates to 
the level of technical and managerial support 
required for programs, the site-specic nature of 
most NRM interventions, and the need to negotiate 
implementation arrangements suited to local power 
structures and institutions. However, community 
management systems and decentralization are 
increasingly being scaled up and incorporated into 
wider government programs and policies. Ensuring 
site specic adaptations of NRM investments is 
challenging in larger projects, and it will be even 
more critical in any attempts to incorporate NRM 
into program investments. Safeguard policies are 
often critical to NRM investments. The complex 
nature of NRM issues requires that integrated 
program approaches be promoted to achieve 
sustainable outcomes. Investments must be 
multidisciplinary, cover multiple activities, and be 
nanced over relatively long periods, making the 
Adaptable Program Lending (APL) approach 
potentially valuable. Efforts to achieve a better 
balance between conservation and poverty 
reduction objectives can be expected to lead to 
greater cross-sector coordination in every sphere.
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