Rikolto and Natural
Resource Management
Safeguarding resources for the next generation of farmers.
Natural Resource Management (NRM) refers to the sustainable utilisation of major natural resources,
such as land, water, air, minerals, forests, fisheries, and wild flora and fauna. In many parts of the world,
natural resources have been treated as if they were unlimited and totally resilient to human exploitation.
This perception and the practices of exploitative companies have exacerbated the conflicting agricultural demands on natural capital. Both of these factors have affected local cultures and have had undesirable long-term impacts on the sustainability of resources, namely land degradation and reduced water
and nutrient availability (quality and access). Agriculture already uses 70% of all freshwater withdrawn
worldwide and has depleted soil nutrients, resulting in N, P and K deficiencies covering 59%, 85% and
90%, respectively, of harvested areas in the year 2000, coupled with a 1,136 million tonnes/year loss
of total global production (IAASTD, 2008).
Position of Rikolto
If Rikolto wishes to accomplish its mission, sustainable
land and water management are crucial for reversing soil
and water degradation, rehabilitating degraded areas and
ensuring optimal use of land and water resources for the
benefit of present and future generations. This encompasses
the adoption of appropriate land and water use management
practices. These measures enable land and water users to
maximise the economic and social benefits from land and
water while maintaining or improving the ecological support functions of land and water resources.
Rikolto emphasises the need to shift away from heavy
dependence on non-renewable inputs towards sustainable
agricultural practices based on fostering ecological processes and conserving local natural resources, including soil
and water and on enhancing nutrient recycling mechanisms
(Conradin, 2011). Research shows that agro-ecological

farming practices increase organic nutrient inputs, help
build soil organic matter, increase soil moisture retention
and reduce the need for synthetic fertiliser. Consequently,
Rikolto promotes farming systems that manage to sustain
sufficient nutrient supplies to crop plants through recycling,
the management of biologically related processes such as
nitrogen fixation by clover and other legumes, and through
the limited use of off-farm materials. Such systems strive
to achieve a closed nutrient cycle on farms and to minimise adverse environmental impact.
Below are some examples of farming systems that meet
the requirements:
• Agroforestry systems: these systems, especially when
multifunctional trees are used, maintain and improve
soil fertility through nitrogen fixation, store carbon,
enhance soil structure and modify the microclimate.
• The System of Rice Intensification (SRI): this enriches
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the soil with organic material, which has a positive
impact on the soil structure and the nutrient and
water-holding capacity of the soil. It results in reduced
and controlled water application.
• Organic farming: this constitutes a production system
that sustains the health of soils, ecosystems and people.
• Conservation agriculture: this concept of resource-saving agricultural crop production strives to achieve
acceptable profits and high but sustainable production levels, while conserving the environment. It is
based on three interrelated principles: (1) minimum
mechanical soil disturbance, (2) soil protection through
permanent organic soil cover and (3) crop rotation and
intercropping.
• Integrated crop-livestock farming systems: these integrated systems feature interaction – and subsequently
synergy – between crops and livestock. By recycling,
optimum use is made of available resources (IFAD,
2011).
Implications for our work
Rikolto strives for (1) more sustainable use of H20 by
promoting good practices related to water, (2) more sustainable land management and land use by encouraging
good practices and (3) the application of appropriate
post-harvest and processing technologies.
Rikolto does not participate in pilot projects if the other
parties involved lack readiness to make progress on the
above. In other words, Rikolto will not promote a livestock farming system if it is not integrated into a crop
production system where waste products of one component serve as a resource for the other, or if it increases
the pressure on cropping land, causing a negative impact
on the environment.
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1. Rikolto strives for more sustainable use of H20
by promoting good practices related to water that:
• Include maximising water infiltration and minimising the unproductive efflux of surface waters from
watersheds;
• Manage groundwater and soil water via proper use,
or avoidance, of drainage where required;
• Improve soil structure and increase soil organic matter content;
• Apply production inputs – including waste or recycled
products of an organic, inorganic or synthetic nature
– while avoiding contamination of water resources;
• Adopt techniques to monitor crop and soil water status, accurately schedule irrigation and prevent soil
salinisation by adopting water-saving measures and
recycling where possible;
• Improve water cycle efficiency by establishing permanent cover, or maintaining or restoring wetlands
where necessary;
• Manage water tables to prevent excessive extraction
or accumulation and provide adequate, safe, clean
watering points for livestock (FAO, 2003);
• Re-use wastewater for agricultural purposes if there is no
negative impact on human health and the environment.

In Burkina Faso and Mali, farmers have shown their
support for the application of the System for Rice
Intensification promoted by Rikolto. SRI helps preserve
scarce water resources, reduces the amount of chemical
fertilisers applied and improves the management of seeds.
In Nicaragua, Rikolto promotes practices such as drip
irrigation and harvesting rainwater more efficiently. Four
farmers’ associations around Lake Apanas in Nicaragua
have adopted these practices and have significantly
improved their management of water resources. They
have also installed and maintained watersheds that
catch and hold water for extended periods of time.
Two women’s cooperatives that produce plantain in
Nicaragua have implemented more efficient irrigation systems and a system of crop diversification.
Rikolto works with APROVAG, a cooperative of 1,200
banana farmers in Senegal, to manage water use responsibly. Improved irrigation practices should preserve water
supplies while preventing water crises that could cause
harvests to fail. This in turn increases productivity.
2. Rikolto strives for more sustainable land management and land use by promoting good practices that:
• Maintain or improve soil organic matter through
the use of soil carbon build-up by appropriate crop
rotations, manure application, pasture management,
composting and other land-use practices, rational
mechanical and/or conservation tillage practices;
• Maintain soil cover to provide a favourable habitat
for soil biota, minimise erosion losses by wind and/
or water, and apply organic and mineral fertilisers
and other agrochemicals in amounts and timing and
by methods appropriate to agronomic, environmental
and human health requirements (FAO, 2003);
• Recycle and optimise the use of nutrients and energy
on farms. In particular, the practices should improve
the recycling of biomass in order to optimise organic
matter decomposition and nutrient cycling over time;
• Strive for the most efficient use of land, taking into
account biophysical constraints such as climate,
topography, soils, the presence or accessibility of
water and the type of vegetation, as well as economic,
institutional, cultural and legal factors.
Rikolto teaches farmers in Benin how to use legumes as
crop precedents to reduce the production of greenhouse
gases. The legumes store atmospheric nitrogen in the
soil and thus reduce the amount of nitrogen fertiliser
required to grow rice.
A joint project between Rikolto and four Tanzanian villages saw the implementation of new water management
techniques and responsible land management practices.
This results in a higher year-round income for 200 farmers and sustainable water practices for the entire village.
To achieve this, (1) Rikolto piloted the use of more efficient irrigation technologies to reduce irrigation-related
costs and water losses from the River Pangani. Thanks to
precision irrigation, farmers can now produce high-value

horticultural crops with optimum water use; (2) Rikolto
locally develops land-use plans, conflict management
systems and processes that are legally recognised by
the district and national governments; (3) Rikolto works
with technology service providers and district councils
to train farmers how to manage projects and water use;
and (4) Rikolto uses the findings from the pilot schemes
to influence policies on funding (private and government funding) and on the use of efficient technologies.
3. Rikolto promotes the application of appropriate
post-harvest and processing technologies that:
• Minimise water consumption and do not pollute or
contaminate groundwater and surface water sources;
• Prevent soil contamination, preserve the soil structure and prevent erosion;
• Conserve the soil’s fertility, as well as the quantity
and quality of organic material, biological activity
and structure;
• Do not clear land by burning trees or other unwanted
vegetation;
• Recycle post-harvest waste that can be re-used (e.g.
compost, biogas);
• Focus on the environmental packaging of products
As part of a Rainforest Alliance project in Vietnam,
Rikolto supported small-scale tea farmers in applying
the Sustainable Agriculture Standard (SAS). Under this
standard, farms must have an integrated waste management programme for the waste products they generate
that includes recycling, waste reduction and re-use. The
use of open waste dumps and the open-air burning of
waste are not permitted. The final or semi-permanent
waste deposit sites on the farm must be designed and
managed to reduce the risks of environmental contamination and the risks to public health. The farmers are
also required to implement practices to reduce their emissions of greenhouse gases while increasing carbon dioxide sequestration. Additionally, certified farms conduct
activities to conserve water and prevent contamination
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of surface and underground water by treating and monitoring wastewater. The SAS includes measures for preventing surface water contamination caused by the run-off of
chemicals or sediments.
In the DRC (Democratic Republic of Congo), Rikolto
has co-developed a new method that uses honey instead
of fermentation (in water) for processing coffee beans.
Traditionally, coffee beans are washed in water and then
fermented. This process pollutes the water. If it is then
discharged into a river without any form of filtration, it
also pollutes the river, killing all the fish and rendering
the water non-potable. The new process removes the need
to wash the beans, thus preserving water supplies and
eliminating the possibility of polluting rivers or groundwater deposits with the toxic liquid residue from the fermentation process.
Facts and Figures
Soil
• Soil plays an essential role for human livelihoods, as
it is the foundation of agriculture, which in turn is
one of the building blocks of people’s livelihoods.
• The FAO (2015) states that the increasing degree and
extent of soil degradation processes due to mismanagement and land-use changes is threatening this
resource. Some 17% of the land surface has already
been strongly degraded and the area affected is still
growing (ISRIC, 2015a).
• 2.6 billion people depend directly on agriculture, but
52% of the land used for agriculture is moderately or
severely affected by soil degradation. Land degradation affects 1.5 billion people globally.
• Due to drought and desertification, 12 million hectares
of land are lost every year (23 hectares per minute),
an area on which 20 million tonnes of grain could
have been grown (UNCCD, 2012).
• The consequences of land degradation include reduced
land productivity – which may cause food insecurity
– migration, limited development and damage to ecosystems. Degraded land is costly to reclaim and, if
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severely degraded, may no longer support people
as well as a healthy ecosystem does. This not only
constitutes a material loss (e.g. decreased production), but also a loss of many potential environmental, social and economic elements that are
critical for society and development.
• Land degradation costs an estimated 30 billion
euros annually worldwide and affects many poor
people, especially in drylands. These people living
in environmentally fragile areas are caught in the
vicious circle of land degradation: degraded land
produces lower yields and consequently earns less
money; less income limits possibilities to invest in
land management; improper land use causes more
land degradation (ISRIC, 2015b).
• In many ways, soil is still a “less appreciated
resource”, but it would take generations to bring
back the soil we have lost. Urgent action is needed
to reverse this trend if we are to ensure the food
production necessary for future generations, the
mitigation of climate change, the provision of clean
groundwater and the reduction of biodiversity loss
(Hoekstra and Chapagain, 2008).
Nutrients
•
Maintenance of the soil’s capacity to perform
functional processes such as those associated
with nutrient cycling and the breakdown of
organic matter are important if the soil is to be
able to sustain plant growth in the long term.
•
Cultivating the soil always results in a decline
in fertility. Some of the nutrients that are taken
up by the plants are removed by harvesting. To
keep the soil productive, its nutrient levels need
to be replenished on a regular basis. The nutrient cycle describes how nutrients move from the
physical environment into living organisms and
are subsequently recycled back to the physical

environment. This circular process is essential
to any ecosystem, and it must be balanced and
stable to maintain the ecosystem. In many cases,
human activities have had a major impact on
these processes, resulting in adverse effects.
There are many different nutrient cycles, each
with their own particular pathways, but perhaps
the most important are those involving the elements carbon, nitrogen and phosphorus.
CARBON: Most of the increase in atmospheric CO2
concentrations is caused by, and will continue to be
caused by, the burning of fossil fuels (coal, oil and
natural gas) for energy. However, more than 30% of
the increase over the last 150 years can be attributed
to changes in land use including, but not limited to,
the clearing of forests and the cultivation of land for
food production.
Some of the carbon release occurs rapidly with burning; some of it occurs slowly as dead plant material
decomposes. When forests regrow on cleared land,
they extract carbon from the atmosphere and store it
again in trees and soils. The difference between the
total amount of carbon released to the atmosphere
and the total amount extracted from the atmosphere
determines whether the land is a net source or sink
for atmospheric carbon.
World soils have been a source of atmospheric carbon
dioxide since the dawn of settled agriculture, which
began about 10 millennia ago. Most agricultural soils
have lost 30% to 75% of their antecedent soil organic
carbon (SOC) pool, or 30 to 40 t C/ha. The magnitude
of SOC loss is often higher in soils prone to accelerated
erosion and other degradative processes. On a global
scale, CO2-C emissions since 1850 from fossil fuel combustion are estimated at 270 ± 30 gigatonnes (billion
tonnes, or Gt). In comparison, CO2 release from the
soil since 1850 amounts to 78 ± 12 Gt. Consequently,

the SOC pool in agricultural soils is much lower than
their potential capacity. Furthermore, the depletion of
the SOC pool also leads to degradation in soil quality and
declining agronomic/biomass productivity (Soil Carbon
Sequestration to Mitigate Climate Change and Advance
Food Security - Lal, R.1, Follett, R.F.2, Stewart, B.A.3,
Kimble, J.M.4 ).

sources, as these processes release a variety of solid
forms of nitrogen through combustion.
• Livestock farming: livestock wastes contain large
amounts of ammonia, which seeps into the ecosystem. The nitrogen enters the soil system and then
the hydrological system through leaching, groundwater flow, digestion and run-off (Pidwirny, 2006).

NITROGEN: Nitrogen is an essential fundamental building block for life. Without an adequate supply of nitrogen, crops do not thrive and fail to reach their maximum
production potential. In many ecosystems, nitrogen is
the limiting element for growth. However, when present
in excess, reactive nitrogen causes a range of adverse
environmental effects. It also poses risks to human
health, and may thus lead to negative economic and
social consequences. Almost all of the nitrogen found
in any terrestrial ecosystem originally came from the
atmosphere. Significant amounts enter the soil in rainfall or through the effects of lightning. The majority,
however, is biochemically fixed within the soil by specialised micro-organisms like actinomycetes and cyanobacteria. While industrialised countries have an excess
of reactive nitrogen, many developing countries have too
little. Consequently, their local agriculture struggles to
meet the basic challenge of producing enough food to
sustain the population and to contribute to economic
development. Nitrogen deficiencies and other agricultural
nutrient inputs can also lead to land degradation, soil
erosion, desertification and the accompanying long-term
environmental and economic consequences (WHRC, 2015).

PHOSPHORUS: Phosphorus, a key element for life, has a
slow natural cycle due to the fact that the majority of
earth’s natural phosphorus is locked up in compounds
that are insoluble and therefore cannot be absorbed
by plants. This is why farmers often apply phosphate
fertiliser, a chemical compound that releases sulphuric
acid and water with calcium phosphate. However, the
efflux from phosphate-fertilised farmland often contaminates the water in the surrounding streams and lakes.

Human activity has severely altered the nitrogen cycle
via a number of processes:
• The application of nitrogen fertilisers to crops has
caused increased rates of denitrification and the
leaching of nitrate, which permeates groundwater
tables. The additional nitrogen in the groundwater
system eventually flows into streams, rivers, lakes
and estuaries where it may cause eutrophication, a
dense growth of plant life.
• Fossil fuel combustion and the burning of forests
have increased nitrogen deposits from atmospheric

WATER
•
Water is one of the most important natural
resources, but it is also becoming an increasingly
scarce commodity in many parts of the world.
•
Agriculture is by far the largest consumer of the
Earth‘s available freshwater and already competes
with environmental needs and people’s everyday use, particularly in areas where irrigation is
essential.
•
Water for irrigation and food production forms one
of the greatest pressures on freshwater resources.
Agriculture accounts for about 70% of global freshwater extraction (up to 90% in some fast-growing
economies). Future global agricultural water consumption alone is estimated to increase by around
19% by 2050. This estimate will be even higher
in the absence of technological progress or policy
intervention.
•
Economic growth and individual wealth are shifting eating habits: meat and dairy products, which
require more water, are finding their way into previously predominantly starch-based diets. Producing
1 kg of rice, for example, requires some 3,500 litres
of water, while 1 kg of beef demands about 15,000
litres. This dietary shift represents the greatest
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impact on water consumption over the past 30 years, and

•

•

•

is likely to continue well into the middle of the twenty-first
century (FAO, 2006).
An EU study on “Science for Environment Policy” (2013)
shows that reducing the amount of meat, sugar and oils in
a diet can have a significant effect on the water footprint,
even when regional differences are taken into consideration. The results of this study demonstrate that vegetarian
diets achieve the greatest reduction in water consumption (up to 41%) compared with current diets in Europe.
Water use has been rising globally at more than twice
the rate of population increase in the last century and a
growing number of regions are reaching the limit at which
water demands can be sustainably fulfilled. By 2025, 1.8
billion people are expected to be living in countries or
regions with “absolute” water scarcity (<500 m3 per year
per capita), and, two-thirds of the world population could
be under “stress” conditions (between 500 and 1000 m3
per year per capita).
Climate change will have major impact on the availability of water for growing food and on crop productivity in
the decades to come.

•

•

•

Climate change is poised to shift precipitation patterns and
speed glacial melt, altering water supplies and intensifying
floods and drought. Climate change is projected to reduce
renewable surface water and groundwater resources significantly in most dry subtropical regions. Each degree of warming is expected to decrease renewable water resources by
at least 20% for an additional 7% of the global population.
The IAASTD report shows that the global water supply is
sufficient to produce food for a growing and more demanding world population, even though overall water use and
the competition for increasingly scarce water resources are
rising fast. However, if today’s water management practices
continue, they could spark acute water crises in several
parts of the world. The expansion and intensification of
agriculture have led to ever-increasing use of fertilisers and
pesticides, which, if inadequately managed, may degrade
the water quality of rivers, lakes and marine water bodies.
FAO stresses that greater precision and focus is needed
to understand the nature, scope and location of climate
change impacts on developing countries’ water resources
for agriculture. Indeed, mapping vulnerability is a key task
at national and regional levels (FAO, 2008).
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