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 PREFACE 

 

 

The work of Conservation International (CI) is premised on the connection between natural 

ecosystems and human well-being.  In a developing country context, economic and societal 

gains, to be sustained, must be linked to the conservation of natural systems and the key 

services they provide, or as we say in brief, ñPeople Need Nature to Thriveò. While CI is 

convinced the connection is strong, we also recognize that there are many other drivers of 

human well-being which are external to the relationship with natural ecosystems. For 

example, political context, investment strategies and conditions in the global economy are key 

factors, among others, that may mask the connections between natural systems and 

development success. 

CI-Suriname contracted the International Institute for Sustainability to prepare the report on 

developing sustainable agricultural sector. 

This Report presents alternatives to reconcile development with protection of natural 

resources and will explore opportunities for sustainable development of agricultural sector in 

Suriname. 
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I. EXECUTIVE SUMMARY 

 

Sustainable increase of agricultural productivity is paramount for sustainable development. It 

is also key for avoiding deforestation when simultaneously meeting an ever increasing 

demand for agricultural commodities. In this report we introduce sustainable agriculture 

within international context of priorities to reconcile development with protection of natural 

resources. We then introduce rice sector in Suriname and present both quantitative and 

qualitative analysis for future alternatives for developing a sustainable rice sector. Finally, we 

present opportunities for greening the agricultural sector by developing organic farming. We 

review organic farming worldwide, present European Union legislation for organic farming 

and analyze opportunities for Suriname to develop organic agricultural sector for both 

domestic and external markets. 

Suriname is in an extraordinary position to benefit from incentives to conserve forest carbon 

and biodiversity. Most of Suriname forests, which have not been deforested to large extents 

over the last decades, present top levels of both carbon and biodiversity. Suriname therefore 

may benefit from REDD+ funds that are expected to reach up to US$ 40 billion per year. 

These incentives are a strong reason to pursue a sustainable pathway for agricultural 

expansion. This is also a unique opportunity for Suriname to demonstrate that it is possible to 

reconcile protection of precious natural resources with development. Moreover, recent 

increase in environmental awareness from private actors, such as the Consumer Goods 

Forum, mostly fuelled by increased awareness in final consumers, have pledged to remove 

from their supply chains products related to deforestation. The Consumer Goods Forum is an 

association that brings together over 400 retailers and manufacturers from 70 countries, with 

combined sales of US$3.1 trillion and nearly 10 million people employed. The ability to 

access these markets that represent a substantial fraction of global agricultural trade, by 

pursuing a sustainable agriculture production without deforestation, would bring an important 

competitive advantage to Suriname goods. 

Because productivity levels have a large impact on the demand for land from the rice sector, if 

rice productivity stagnates at current levels (approximately 4.2 tonnes per hectare), high 

production targets would mean that rice production area in Suriname would need to increase 

by more than 20.000 hectares by 2022. On the other hand an accelerated productivity increase 

combined with modest increases in production targets would mean that 10.000 hectares could 

be liberated from rice production. If productivity increase keeps pace with production targets, 

fifteen thousand hectares could be available for other crops after meeting production targets 

from the rice sector. This area is three times as large as the area currently occupied by 

vegetables and fruit crops in Suriname. Economic returns from these crops are on average ten 

times higher than returns from rice production.  

Conflicts over land can be avoided as long as rice productivity does not stagnate at current 

levels, suggesting that Suriname already has enough land cleared for agriculture to meet 

ambitious targets from the rice sector and increase the area dedicated to higher value crops 

without deforestation (chapter 3). 
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Rice production has indeed a long tradition in Suriname dating back to the time when the 

country was a Dutch colony. To this day, the rice sector is one of the most important 

economic activities in the country compared to other economic sectors as well as within other 

agricultural products. In spite of substantial government support, the rice sector has faced a 

steady decline over the last 30 years. Currently rice farmers in Suriname use traditional 

flooding systems to irrigate their fields. There are two sowing periods with varieties that have 

120-125 growing days and currently the new varieties released by ADRON have a growing 

period of 100 days. This allows for two harvests per year but the second sowing occurs during 

months of low precipitation, thus the need for supplementary irrigation.  

Although it is well known that rice grows under flooded conditions, rice is unique from other 

major food crops in its ability to grow under a wide range of conditions depending on water 

availability, soil types and climate.  Changing the irrigation system to a more aerated option 

has its tradeoffs. These systems can increase weed infestation and thus it is important to 

provide alternative control methods to farmers other than herbicides. On the positive side 

these methods improve soil aeration, which in turn improves biological soil activity and 

stimulates a much stronger and deeper root system of rice plants, which in turn improves the 

rate of fertilizer intake. 

Two alternative irritation systems: System of Rice Intensification (SRI), Alternate wetting and 

drying (AWD), are presented as potential alternatives to be tested in Suriname. These systems 

have being tested especially in Asian countries with promising results both in yield increases 

and in better environmental conditions.  As agriculture is an extremely complex system, often 

adopting new practices or cropping technologies means that the farmers will need to learn 

new skills to deal with a different set of challenges that the new proposed system could bring. 

Farming can never be approached as a ñone solution fits allò but rather as a flexible system 

that should offer a variety of alternatives to the farmers where they can choose the ones that 

suit them best. Aside from adopting a different irrigation system there are also cultural 

practices that can help improve the performance of the crop and optimize the use of water 

(sustainable crop intensification practices). These practices are in line with Rice Integrated 

Crop Management (RICM) systems and can also improve water efficiency. Improved 

varieties land leveling, seeding methods, improved soil organic matter content and mulching 

are presented.  

In chapter 3 we also evaluated the potential effects that the adoption of three alternative 

agricultural practices could have for rice production in Suriname. These practices are 

components of integrated and resource management (ICM) package for rice production. They 

include: i) improved nutrient management, ii) planting of young seedlings, and iii) application 

of intermittent irrigation. Based on our cost-benefit analysis, it is shown that adopting the 

three ICM practices has a lower production cost (5% less) and generates twice as much net 

revenue as the conventional practice. Thus implementing sound sustainable farming practices 

may also generate higher economic returns to farmers while improving their environmental 

performance. 
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Organic farming offers an opportunity to contribute to greening of and simultaneously adding 

value to Surinamese agricultural sector (chapter 4). Organic farming may provide a wide 

range of economic, environmental and social benefits. Over the past two decades, global 

markets for certified organic products have grown rapidly, and sales are expected to continue 

to grow over the next years. While sales are concentrated in North America and Europe, 

production is global, with developing countries increasing their share of production and 

exports. By developing a framework to stimulate organic farming and by working with 

smallholder farmers, Suriname may benefit from an increased value of its national agriculture, 

create both alternative and higher incomes (also by investing in high cash products, such as 

aai), offer an alternative path for rural people, create new job opportunities, achieve food 

security both in terms of provision and healthier products, among many other benefits. Recent 

initiatives, such as ∙safe farming√ towards sustainable agriculture showed that there is a national 

interest in, and a market for more sustainable agricultural products. These projects and 

existing infrastructure (such as Centre for Agricultural Research - CELOS) may provide a 

starting point for the development of a national organic farming framework, for both raw and 

processed products (which can further contribute to increasing the value of the agricultural 

sector). Furthermore, the global market for organic products is likely to continue to expand, 

with global trade moving towards higher-quality products, demanding higher social and 

environmental standards. 

 

In chapter 4 we also synthesize and analyze the EU legislation on organic farming and its 

implementations and we discuss legal requirements for imports to EU. We provide 

recommendation on compliance of Suriname organic farming with EU requirements. We 

conclude that, in order to enable penetration into the EU organic market, Suriname needs to 

develop high technical and legal expertise. These could potentially be acquired through 

cooperation with Certification Bodies recognized under the EUôs equivalence scheme. To this 

end, liaison should be sought with regional, as well as European organizations, which could 

provide the necessary technical and policy-relevant know-how. Cooperation should be sought 

with countries recognized under the EUôs equivalent country scheme. Although a range of 

opportunities to develop organic farming market in Suriname exists, there are some 

constraints to overcome, including: management skills for integrated land management are 

needed and capacity must be developed. Importantly, due to the lack of inputs to be used in 

organic farming, such as biopesticides and biological soil amendments, it is very difficult to 

grow organic, even if the desire exists. This limitation may however potentially become an 

opportunity for the country because it can promote the creation of such local industries, 

stimulate the economy and thus create job opportunities. 

 Although the development of an organic farming market in Suriname is challenging, time 

consuming and may incur some set-up costs, there is a potential to develop and establish a 

more sustainable, higher income agricultural sector. 
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II. INTRODUCTION  

 

The development of a sustainable agricultural sector has been recognized globally by both 

developed and developing countries as of prime importance to achieve long term 

environmental, social and economic benefits. Although complex and often requiring active 

participation of a range of stakeholders, sustainable development can be found in 

governmental agendas worldwide. Indeed, within the last decades numerous scientific 

evidence and real-world environmental disasters demonstrated that if economic and societal 

gains are to be sustained they must be linked to the conservation of natural systems and the 

services they provide. In particular, sustainable increase of agricultural productivity has been 

proposed as key to meet future demands and protect natural environments (Foresight, 2011). 

Although developing sustainable agricultural sector may be challenging there are various 

alternatives to arrive at the goal. In Figure 1 we present a selection of means with which 

development of sustainable agricultural sector can be promoted and stimulated, which will be 

examined throughout this Report.  Suriname - Developing  the Sustainable Agricultural Sector

Developing 
Sustainable 
Agricultural 

Sector

Reduce 
Environmentally 

Harmful 
Practices

Improve Use of 
Existing Lands 
(Productivity 
and Multiple 

Use)

Invest in Higher 
Value Crops

Conserve Ecosystem 
Goods and Services

 

FIGURE 1. DEVELOPING SUSTAINABLE AGRICULTURAL SECTOR 

The remainder of this chapter presents a brief overview of the importance of natural 

environments and their services for human wellbeing in general and agriculture in particular, 

with special attention to water-related services and payments for ecosystem services. In 

Chapter 3 we focus on the rice sector of Suriname (being the most important agricultural 

sector in the country) and present constraints and opportunities for developing a more 

sustainable rice sector, including a cost-benefit analysis of different alternatives and an 
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analysis of future land availability for rice and other higher value crops under different 

productivity scenarios. In the fourth chapter we analyze opportunities to invest in sustainable 

agriculture systems such as organic farming for both domestic market and for exports (in 

compliance with European Union legislation). We then formulate policy recommendations 

and a framework for development of sustainable agricultural sector in Suriname. We show 

that although challenging, investing in development of sustainable agricultural sector in 

Suriname results in long-term benefits for the environment, people and the economy. 

 

1.  AGRICULTURE AND THE ENVIRONMENT:  

TRENDS, CHALLENGES AND OPPORTUNITIES  

 

According to FAO, world food production will have to increase 70% by 2050, in order to feed 

9 billion people. This increase in demand is mainly driven by an increase in global population, 

by changes in consumption patterns and an increase of the demand of agricultural products for 

non-traditional industries (i.e. energy and biofuels, industrial, pharmaceutical/health) (Boehlje 

and Broring, 2011). The challenge to meet this increase in demand is further exacerbated by 

climate change and shrinking or deteriorating land and water resources (Smith et al., 2010). 

As a consequence, we need to produce more food with less inputs than currently used (land, 

water, energy, fertilizer and pesticides). However, agriculture is reaching, and in some 

geographies it has already reached, the maximum utilization capacity of productive inputs, 

especially those coming from natural resources. 

The Green Revolution helped agriculture overcome physical and biotic constraints, such as 

insects, diseases and weeds, with unprecedented increases in production (Jozsef and Hantos, 

2011). The combined effects of factors such as improved (high yielding) cultivars, soil 

cultivation techniques, chemical fertilization, pest control via synthetic pesticides and 

irrigation, helped world food production to double in the past 50 years. However the green 

revolution came at a cost: soil, water and air contamination; soil and water degradation; side 

effects on non-targeted species; loss of biodiversity and agrobiodiversity; deterioration of 

human health especially for small farmers, among other effects.   

Investments in the agricultural sector can be a very powerful tool to reduce poverty and 

improve social conditions. The World Bank shows that economic growth originating in 

agriculture is twice as effective in reducing poverty as economic growth outside of agriculture 

(World Bank, 2010). Agriculture is also one of the economic sectors with the highest rates of 

job creation. Agriculture has many opportunities to offer both for poverty alleviation, 

improvement of livelihoods in rural areas, and climate adaptation and mitigation.  

Smallholder farmers produce a significant amount of the worldôs food of global agricultural 

production (50%; UN, 2011) and as much as 90% in Africa. These small farms support 

livelihoods of up to two billion people, or a nearly one-third of humanity. Women farmers are 

especially important as they produce 60-80% of the food in most developing countries and are 

the main producers of the worldôs staple cropsðrice, wheat and maizeðthat provide 90% of 

the food consumed by the rural poor. Studies have shown that increases in income controlled 
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by women are more likely to be spent on food and childrenôs needs, thus amplifying benefits 

(USAID, 2010).   

The conversion of natural systems to agriculture leads to the loss of important benefits nature 

provides to human society. Some of these impacts occur at local levels, such as those related 

to water flow and quality (discussed briefly in the next section). Other impacts such as 

deforestation have both global and local impacts. Deforestation is the major driver of 

biodiversity loss globally, and the second major source of greenhouse gas emissions that are 

fuelling global climate change. For these reasons the international community has been 

searching for solutions to address these global impacts of local land-use change. The Rio 

Conventions on Climate Change and Biodiversity are the main intergovernmental fora for 

these discussions. Although progress has been slow over the last 20 years, expectations are 

growing that some binding agreements will be reached in the coming years.  

One of the most promising tools to provide incentives to avoid deforestation is the Reducing 

Emissions from Deforestation and Forest Degradation (REDD+) mechanism being discussed 

within the UN Climate Change Convention (Strassburg et al., 2009). Under this mechanism, 

the international community would provide financial incentives for countries that reduce 

deforestation or degradation or conserve and restore their natural environments. These 

incentives would be based on the biomass carbon content of each ecosystem. There are 

currently discussions within the UN Biodiversity Convention on how to link incentives for 

biodiversity conservation into REDD+, as there would be substantial co-benefits between 

these services (Strassburg et al., 2012). 

Suriname is in an extraordinary position to benefit from incentives to conserve forest carbon 

and biodiversity. As shown in figure 2.1 taken from a global assessment of carbon and 

biodiversity congruence, most of Suriname forests present top levels of both carbon and 

biodiversity (dark green areas). So-called "early-action" REDD+ finance is already being paid 

mostly through bilateral agreements, and REDD+ funds are expected to reach up to US$ 40 

billion per year (Strassburg, 2009). These incentives are a strong reason to pursue a 

sustainable pathway for agricultural expansion through the routes discussed in the previous 

section. In addition to economic incentives, there are crucial environmental arguments to 

protect natural environments in Suriname, such as mangroves. Indeed, according to expert 

opinion there is a risk of encroachment into the mangroves, which are vital for providing 

environmental services. They are also paramount for protection against extreme weather 

events (Costanza et al., 2008), which are predicted to escalate in the future. For example, 

Costanza et al. (2008) showed using regression model that coastal wetlands reduce the 

damaging effects of hurricanes and serve as valuable, self-maintaining óhorizontal leveesô for 

storm protection. Restoration and preservation of coastal wetlands is an extremely cost-

effective strategy for society (Costanza et al., 2008). 
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FIGURE 2.1 SOURCE: STRASSBURG ET AL., 2010 

Another recent development in this context is the increase in environmental awareness from 

private actors, mostly fuelled by increased awareness in final consumers. One example is the 

Consumer Goods Forum, an association that brings together over 400 retailers and 

manufacturers from 70 countries, with combined sales of US$3.1 trillion and nearly 10 

million people employed (CGF, 2012). These companies, that represent a substantial fraction 

of global agricultural trade, have recently pledged to remove from their supply chains 

products related to deforestation before the end of this decade. The ability to access these 

markets by pursuing a sustainable agriculture production without deforestation would bring an 

important competitive advantage to Suriname goods. 

 
PHOTO BY TROND LARSEN 

 É CONSERVATION INTERNATIONAL  
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2.  ECOSYSTEM SERVICES AND SUSTAINABLE AGRICULTURE  

 

Ecosystem Services can be defined as "the benefits people obtain from ecosystems" (MEA, 

2005). Ecosystem services have now become the central tool to express humanity's need for 

the rest of living nature. They have been classified in a number of different ways. The most 

commonly cited one is from the Millennium Ecosystem Assessment (MEA), reproduced in 

Figure 2.2. The box on the left represents the four categories of ecosystem services from the 

MEA. The box on the right illustrates the constituents of human well-being. The arrows 

between them illustrate how ecosystem services affect human well-being.  

 

FIGURE 2.2 SOURCE: MEA, 2005 

The ecosystem services concept provides a useful way to establish relations between 

agriculture and nature. Agriculture is related to nature mainly through six major direct 

ecosystem services: water supply, soil fertility and nutrient cycle, pollination, genetic 

resources, climate, pest and disease control. However, not all direct and indirect ecosystem 

services will be relevant for a specific area or region. Their relevance depends on the types of 

crops being grown and the dependency of the households on indirect services. Given 

SurinameËs position as one of the worldËs most important countries in terms of water supply 

and the weight of the water-dependant rice sector in SurinameËs agriculture, this section will 

examine in greater detail the water-related ecosystem services.  
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Freshwater provides a myriad of benefits including water for drinking, irrigation in 

agriculture, habitat for fish for consumption, birds and other wildlife, and the dilution of 

pollutants. However, only a small portion of earthËs water wealth consists of liquid water that 

is good enough to drink or grow crops. Of the total volume of water on the planet, only 2.5% 

is fresh but two-thirds of that is locked in glaciers and ice caps. Human demands for water has 

been increasing over the last decades as a result of population growth, changes in diets, higher 

levels of consumption and, on account of future predictions, demand for freshwater will 

further increase. In a recent report (Kaufman, 2012) hydrologists warn that water tables are 

dropping across Asia while in Nebraska, the Ogallala aquifer under parts of the midwestern 

United States is declining at an alarming rate. The implications are severe: the destruction of 

aquatic ecosystems, the extinction of innumerable species and the risk of regional and 

international conflicts. The value of freshwater and numerous threats to them strongly suggest 

a need for a major international effort to prevent further degradation. 

 

Water is a key resource for agriculture as this sector alone accounts for the use of around 70% 

of all fresh water resources in the world. Water demand from rice can be as high as two to 

four times that of other crops. For countries whose agroclimate conditions are close to the 

tolerance limits of the crops being farmed, there will be an increased demand of inputs. 

Currently, Suriname is perceived to have a surplus of fresh water. However, empirical 

observations indicate that the need to supplement water during dry periods has been 

increasing (personal interview water board). Furthermore, increased water demand could also 

come from other economic sectors and especially human consumption.   

The practice of flooding rice fields produces other side effects that have overall negative 

impacts on rice production and on human health and soil fertility. Some of these effects 

include: 

 

¶ Increased use of pesticides (especially fungicides and bactericides); 

¶ Increased soil compaction: soils that are oversaturated with water are more 

susceptible to be compacted during mechanization processes. This in turn 

reduces the air content of the soil which in turn reduces the capacity of the 

plant to produce a healthy root system; 

¶ Increased use of herbicides: the flooding irrigation system in rice fields is 

combined with a random seeding of plants that makes it impossible to control 

weeds through mechanical means; 

¶ Increased use of fertilizers: nitrogen is a very permeable element in any soil. 

Thus it tends to wash off with excess water. In a flooding system, farmers need 

to increase both the intensity and frequency of application, so nitrogen is 

readily available for plant growth. 
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An interesting tool related to ecosystem services are the "payments for ecosystem services" 

(PES) schemes, which put value on natural resources in order to incentivize  the protection of 

resources. PES projects aim to provide financial incentives to land owners or managers for 

implementing conservation actions that they would not have adopted without those incentives. 

For example, the world's largest and longest (began in the 1950s) running PES program is the 

United States Conservation Reserve Program, which pays about $1.8 billion a year under 

contracts with farmers and landowners of environmentally-sensitive land (with high risk of 

erosion). Originally, the program called for three-year contracts in which the government 

would pay for land improvements that increased soil, water, forestry, or wildlife quality if the 

farmer would agree not to harvest or graze contracted land. One of the most important 

benefits provided by CRP was the improvement of water quality due to the reduction of 

erosion and runoff reaching water bodies (runoff materials from agricultural lands included 

chemical fertilizers, nitrogen, phosphorus, and sediments). Filter strips and buffer strips along 

the edge of agriculture fields intercepted the runoff materials and keep them from leaving the 

field. 

PES schemes can be an interesting option to incentivize an adequate use of water resources in 

Suriname. Box 1 presents an example of payments for water services in practice, while table 

2.1 summarizes some water-related PES schemes currently being implemented around the 

world.  

 

 

 

 

 

 

 

 

SOURCE: EXCERPTED FROM: SCHERR, SARA, ANDY WHITE, AND ARVIND KHARE WITH 

CONTRIBUTIONS FROM MIRA INBAR AND AUGUSTA MOLAR. 2004. ñFOR SERVICES 

RENDERED: THE CURRENT STATUS AND FUTURE POTENTIAL OF MARKETS FOR THE 

ECOSYSTEM SERVICES PROVIDED BY TROPICAL FORESTS.ò YOKOHAMA, JAPAN: 

INTERNATIONAL TROPICAL TIMBER ORGANIZATION (PP. 30-31). 

 

 

 

 

TABLE 2.1 ADAPTED FROM SCHEER ET AL (2004).  

Box 1. PES for water ɀ Honduras  - Jesus de Otoro 

 
The Payment for Environmental Services scheme in the town of Jesus de Otoro compensates upstream 

landholders for conserving forests and for adopting better environmental practices. The creation of the 

local NGO Council for Administration of Water and Sewage Disposal (JAPOE) was a response to serious 

problems of water access and quality that Jesus de Otoro faced at the beginning of the 1990s. There 

were many conflicts between downstream residents concerned about pollution of drinking water 

supplies and upstream coffee producers. The downstream community resorted in 1996 to destruction 

with machetes of coffee seedbeds of upstream producers, arguing that this activity of upstream 

producers was the main source of water pollution. In 2001, the Program for Sustainable Agriculture in 

Hillsides of Central America (PASOLAC), financed by Swiss international cooperation, proposed to the 

JAPOE the establishment of a payment scheme for environmental services in the watershed, and 

provided a seed fund of US$4,000. The scheme is meant to reduce water pollution, mainly by promoting 

the adoption of more environmentally friendly agricultural practices upstream (no burning before, 

during or after planting; use of vegetation fences; irrigation ditches and terraces; establishment of agro 

forestry systems; production of organic fertilizers; recycling of coffee pulp and management of wastes 

from coffee processing; implementation of organic agriculture or agroforestry systems). 

  

Willingness to pay within PES schemes is driven by the fact that the costs associated with adverse 

consequences of some activity are much higher than incurring smaller costs to prevent these activities. 

Indeed, a survey among water users downstream (100 users) showed that the average income per 

household is $275 per month and 57% of them drink water directly from the tap. Forty-three per cent 

of the water users downstream are aware of the PES programme and 72% agreed that the payment 

(US$0.06 per household) is fair. Almost 80 per cent of households believe that the quality of water has 

improved in the past two years, however the survey did not examine whether it was due to PES or not. 
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Costa Rica: FONAFIFO and hydroelectric utilities payments for watershed services 

Regularity of 

water flow for 

hydroelectricity 

generation 

Private 

upstream 

owners of 

forest land 

Private 

hydroelectric 

utilities, 

Government 

of Costa Rica 

and local 

NGO 

Payments made by 

utility company via 

local NGO to 

landowners, 

payments 

supplemented by 

government funds 

Increased 

forest cover 

on private 

land, 

expansion of 

forest through 

protection 

and 

regeneration 

Landowner who 

protect their forests 

receive US$ 

45/ha/year, those 

who sustainably 

manage their 

forests receive 

US$70/ha/year, 

and those who 

reforest their land 

receive US$ 

116/ha/year  

&ÒÁÎÃÅȡ 0ÅÒÒÉÅÒ 6ÉÔÔÅÌȭÓ ÐÁÙÍÅÎÔÓ ÆÏÒ ×ÁÔÅÒ ÑÕÁÌÉÔÙ 

Quality drinking 

water 

Upstream 

dairy 

farmers and 

forest 

landholders 

A bottler of 

natural 

mineral 

water 

Payments by 

bottler to 

upstream 

landowners for 

improved 

agricultural 

practices and 

reforestation of 

sensitive filtration 

zones 

Reforestation 

but little 

impact 

because 

program 

focuses on 

agriculture 

Vittel pays each 

farm about US$ 

230/ha/year for 

seven years. The 

company spent an 

average of US$ 

155,000 per farm or 

a total of US$ 3.8 

mln 

T
ra

d
in

g
 s

ch
e

m
e

s
 

United States: Nutrient trading 

Improved water 

quality 

Point source 

polluters 

discharging 

below 

allowable 

level, non-

point source 

polluters 

reducing 

their 

pollution  

Polluting 

sources with 

discharge 

above 

allowable 

level 

Trading of 

marketable 

nutrient reduction 

credits among 

industrial and 

agricultural 

pollutin g sources 

Limited 

impact on 

forests, 

mainly the 

establishment 

of trees in 

riparian areas 

Incentive payments 

of US$5 to US$ 10 

per acre 

Australia: irrigators financing of upstream reforestation 

Reduction of 

water salinity 

State Forests 

of New 

South Wales 

(NSW) 

An 

association of 

irrigation 

farmers 

Water 

transpiration 

credits earned by 

State Forests for 

reforestation and 

sold to irrigators 

Large-scale 

reforestation 

including 

planting of 

desalination 

plants, trees, 

and other 

deep rooted 

perennial 

vegetation 

Irrigators pay 

$40/ha/year for 10 

years to the State 

Forests of NSW, a 

government agency 

that uses revenues 

to reforest on 

private and public 

lands, keeping the 

forest management 

rights. 
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