


This week we are learning key concepts and specific 
tools related to sustainable agriculture & natural 
resource management (NRM). 

How can you use that information to help farmers 
improve their livelihoods?

What are methods to apply these tools and ideas?



• An NRM plan:
– Identifies key problems; 
– Sets clear goals;
– Provides a description of activities (including a timeline, 

names of people responsible, and a list of resources 
required); and,

– Identifies indicators that enable groups to measure 
successes and challenges.

• An NRM plan can be used: 
– As part of an agro-enterprise process,’
– As part of production and livelihoods programs; and,
– On its own, where your main goal is to improve livelihoods 

and reduce the impacts of global climate change through 
better natural resource management.



A. Never 

B. Partly created

C. Fully created 



There are many ways to design and implement an

NRM plan, but most will contain some version of

the basic steps outlined in these 5  lessons: 



A. Never

B. Involved in workshop or training 

C. Have practiced PRA with villagers 
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As a field agent, you need to become familiar with 
the local context. 

• Requires an understanding of the socioeconomic 
context in which people build their livelihoods. 

• Work with farmers to discuss the benefits of 
natural resource management in their 
communities. 

• Motivating farmers to explore opportunities in 
natural resource management is critical.



• During your first visits, take time to understand the community. 
– Meet the local leaders.
– Interview individual farmers.
– Hold larger community meetings.
– Build on your own and others’ experience of working in the area. 

• During your first meetings, try to learn about: 
– The main natural resources and biophysical characteristics of the area.
– How local people use the different natural resources available to them
– The local social and economic conditions that affect natural resources 

and people’s livelihoods.
– Institutions, organizations or local initiatives already active in the 

community.
– Key stakeholders you will need to meet or work with.
– Who has ultimate authority in regards to the use of different 

important natural resources (e.g., forests, streams, land, etc.)



• Direct observation. When you visit the area, use your own 
experience and training to identify problems and possible 
solutions. 

• Talk to local people. Talk to a wide range of local people 
to find out what concerns them, the problems they face 
and the solutions they can envisage.

• Key informant interviews. Find out the key people to talk 
to.

• Participatory appraisal techniques. Community mapping, 
transect walks, stakeholder analysis, etc. 

• Secondary information. Gather information from reports 
and documents, maps, satellite and aerial photographs, 
official statistics, and other development agencies and 
projects. 



• Learning from other initiatives

• Building on local knowledge

• Sustainability and community ownership

• Scope of work

– Individual farms.

– Groups of farmers.

– Community watershed.

– District or national.
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• Agro-ecology. General information about the climate, topography, soils and vegetation. 
• Land use. What are the major land uses in the area? Main farm and non-farm activities: 

crops, livestock, other types of land use? What are the cropping and livestock 
management practices? 

• Water use. What are the community’s main water sources? How do they use water –
for irrigation, drinking water, household use, animals, etc? What problems are 
associated with water? How do people deal with them? 

• Watershed management. Do they recognize relationships between one area and 
another (e.g., erosion can cause flooding in the valley, changing land use can cause 
springs, wells to dry up)?

• Common property. What types of common property exist? How is it managed? Are 
there any conservation measures (e.g., bans on cutting trees, wildlife protection, 
replanting)?

• Soils. What types of soil are there? What are the soil characteristics (sandy, clay; deep, 
shallow; fertile, infertile)? What do farmers do to maintain their soil fertility?

• Soil erosion. Do people see signs of erosion or declining soil fertility in certain areas? 
Where is erosion a problem? Is it getting worse? What do people do about it?

• Crops. What crops are grown, and using what practices? How do farmers control 
weeds, pests and diseases? 

• Trees. What tree or other plant species do people use? Where are these found? What 
trees do people plant, and where? What do they use them for? 

• Livestock. What livestock do people keep? How do they use them (e.g. for meat, milk, 
draft power, manure, others)? How do they manage them.



Economic concerns. What are the main sources of income?  
• Where are the main markets? Who has access to them? Who 

doesn’t?
• What expenses are men in charge of? What expenses are women in 

charge of?
• During what seasons do people have the hardest times to make 

ends meet?  What are the agricultural or natural resources that are 
most utilized during these seasons?

Vulnerable groups. Who are these groups?  What is their quality of life 
(housing, nourishment, health), relative to others in the 
community? How are their livelihood options and practices 
connected to natural resources? 

Policies, laws and institutions. How active and present are the local 
and national governments?  Does the local community have a say in 
how local natural resources are used?

Existing plans or programs. What organizations and projects are active 
in the area? Are farmers organized in groups? What do these 
groups do? 
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We will cover these methods:
• Mapping resources.
• Transect walks. 
• Seasonal calendars.
• Identifying hotspots.
• Socioeconomic analysis.
• Stakeholder analysis.
• Gender analysis.
• Mapping nutrient resource flows. A way to find out how 

nutrients are moved around the farm.

Depending on your local situation, you may wish to choose 
only some of these tools. Feel free to adapt the tools or add 
other tools if necessary to gather information that may be 
relevant.



• Maps are a very useful way of visualizing 
problems and opportunities relating to a 
community’s natural resources, and for 
planning interventions. 

• Local people should be able to identify their 
fields and houses, as well as landmarks such 
as rivers, ponds, hills and valleys, forested 
areas, etc.



• Information presented should include:
– Boundaries of the community or watershed, together with 

indications of orientation (north?) and scale
– Landscape and soils (hills, valleys, flat areas, slopes, soil types, 

rocky or sandy areas, swamps, etc.), as well as differences in 
altitude and soils.

– Water resources (lakes, rivers, streams, springs, water logging, 
salinity), other water points and water use (wells, boreholes, 
springs, reservoirs, irrigation canals, rock outcrops that may be 
useful for water harvesting).

– Infrastructure (roads, bridges, houses, churches, schools, market 
places).

– Land use (cropped areas, crop types, wet and dry season grazing 
areas, forest) and land tenure issues (private or common land, 
owner or tenant or leasehold farmer, farm size and fragmentation).

– Problem areas (erosion, pollution, deforestation, invasive species 
such as Striga or Prosopis, etc.).

– Planned interventions such as the site of a new tree nursery or the 
route of a new irrigation canal.
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• Create a participatory map of your 
organization’s or farm’s land including:

– Boundaries

– Landscape and soils

– Water resources

– Infrastructure

– Land use

– Problem areas

• In groups of 3, share your map



• A transect walk is an organized walk across a particular 
area to study the situation at various points along the 
way. 

• On the way, participants note down what they see at 
each location to build up a transect diagram. This may 
show the crops and other vegetation, the soil type, 
infrastructure like wells or dams, problems such as 
erosion or water logging, and other features.

• If necessary, do several transect walks from different 
places to make sure you cover all the important land 
types in the area.

• You can later compare and analyze the recorded 
information to identify areas for improvement. 
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• Shows the key activities throughout the year. 

• For each month: rainfall and temperature, when 
various crops are planted and harvested, and key 
tasks such as land preparation and weeding. 

• May also show: when prices are high and low, 
when there is a lot of work to do, when families 
have to pay major expenses such as school fees, 
when problems such as flooding or illness are 
likely to occur, and when food is in short supply.

• Tells you when certain problems are likely to 
occur, and when the best time to deal with them 
is. 
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NRM problems may be seen more easily in some places than in others 

Table. Common signs of natural resource problems

•

Erosion
Large gullies
Patches of bare, stony soil without topsoil 
Exposed tree roots
Muddy water in streams
Accumulations of silt in flat areas

Other water problems Yellow or stunted crops
Damaged canals and bunds
Dry wells and springs

Soil fertility problems Bare, stony soil
Poor crop growth
Abandoned fields
Certain types of weeds

Deforestation Tree stumps and trees with branches hacked off
Grazing Land covered with bushes or coarse grasses
Hills with no trees on them 
Evidence of charcoal making
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• If there are different ethnic groups in the area, it may be 
important to look at how they manage the resources.

• Socioeconomic analysis enables you to ensure that the 
activities support the poorest people in the community 
along with others. It also helps you understand what the 
main livelihoods options are for people, so that your 
NRM work can support those opportunities.

• Social or Community Mapping is a participatory tool to 
understand the community composition, dynamics and 
relationship with the natural resources.
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Many people in the community share some of the same resources. 

Various people and organizations outside the community may also 
have an interest in the resource, or they may influence it. 

The purpose of Stakeholder Analysis is to determine:
• Who has an interest in or influence over the resources in the 

watershed or community area? 
• Who is affected by changes in these different resources? 
• Where are the stakeholders located, inside or outside the 

watershed or community area? 
• What are their needs or interests? 
• How do they currently use the resources in question?
• How do the different stakeholders need to be involved in the 

resource planning and implementation process?
• -For example: farmers 



List of stake-
holders

Characteristics How they use the 
resources

Influence over the 
resources

When and how 
stakeholder should 
be involved

Smallholder 
farmers

Farm 1–2 ha each

Organized in 
production groups

Grow crops

Collect firewood

Use irrigation water

Control erosion on 
own land 

Actively involved 
throughout

Share
Croppers 

Mainly landless 
families

Cultivate fields for 
farmers ; provide labor; 
share harvest

They are the ones 
who manage the 
resoruces

Involve in decision 
making and village 
committees

Herders Keep 5 cattle and 10 
goats

Herd animals on 
harvested fields and 
common lands

Use water for animals

Agree to restrict 
grazing

Actively involved in 
dry season

Nomadic 
Herders

Seasonal migrants 
into the watersheds

Graze  large herds on 
common lands.

Camp on common lands 
and use water sources

Potential to 
overgraze common 
lands, damage SWC 
measures due to 
livestock 
movement.

Involve in decision 
making and 
demarcation of 
grazing areas.

Village 
Committee

Elected from local 
population, many do 
not stay in village

Own good quality land, 
large fields and more 
livestock

Control use of 
common resources 

Involve but do not 
allow to dominate 
decision making

Ministry of 
Water

Office in town Water for downstream 
users

Approve plans to 
protect springs 

Consulted, 
approval required 
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• Men and women often have different roles, and 
are responsible for different things on the farm. 

• They may have different skills and opinions as to 
what is important, but it is often the men who 
make the big decisions. 

• It is important to understand these differences to 
ensure that both men and women benefit from 
NRM activities. 

• You should keep gender considerations in mind 
throughout all stages of the project.
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• Where soil fertility is a problem, it is useful to 
know what nutrients are available on the farm 
and how they move around as farmers apply 
fertilizer, make compost, harvest crops, and 
manage manure and human waste. 

• Understanding these nutrient flows enables you 
to plan ways to use nutrients more efficiently.
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• This step enables farmer groups to identify the natural 
resource issues  they would like to focus on. 

• This will be based on the goals they have chosen for 
their farms and communities, and the identified 
problems and opportunities. 

• Using information about the physical and socio--
economic characteristics, and the knowledge and 
information gained, you will be able to identify a 
package of appropriate management interventions for 
the different issues the group has identified. 



Where do farmers want to be?

Suggested procedure:
• If appropriate, divide participants into groups.
• Ask groups to look at their current map of existing resources. 

The three main questions are:
• What are your main goals for your farms or community resources for your 

livelihoods? 
• What would you like your  farms or community to look like in the future? 
• What are the key changes that would need to take place in order to achieve 

your goals and have the farms and community you want in the future?

Draw the future:
• Ask them to prioritize them based on production, income, health and 

livelihoods. 
• Mark the 2-3 most important goals on the map.



• Ask the participants to name the various natural resource-
related problems they have identified. 

• Ask the participants to discuss which are the most serious 
problems. Which are the most urgent? Which can they 
solve easily themselves? Which do they need outside 
intervention to solve?

• Ask the participants to rank the problems in order of 
priority for solution. 

• If there is no clear consensus, or if some participants seem 
unwilling to express their views, you can ask them to vote. 

• Review the results to ensure that there is a consensus. 
Then discuss that the next step will be to examine these 
problems in more detail and find solutions to them.



Photo: MEAS



Why are groups currently not reaching their goals? What 
are the causes and contributing factors that hinder the 
natural resources from being more productive? 

Cause and contributing factor:

• The cause of a problem is the immediate contributor to 
a resource problem. 

• In many contexts, however, it’s important to look at 
other contributing factors that add to the source of the 
problem, as it’s often necessary to address those root 
causes of the problem rather than the problem itself. 

• These are factors that can be addressed as part of a 
management plan.



• Enables farmers to identify the root causes of 
problems they face, and to judge which of the 
various causes is most important. 

• Will allow them to identify potential solutions 
that are likely to work, rather than merely 
addressing symptoms.



• Ask the participants to select one of the problems 
for one of the farming systems in the community. 

• Ask the participants to think of what effects the 
problem has. 

• Show the relationships between the problem and 
each of the effects. 

• Discuss the causes of the problem.
• When the participants feel that everything has been 

covered, step back and look at the whole diagram. 
Ask the participants to make any further changes 
they feel are needed.

• Look at the cards at the outside edge of “causes” 
part of the diagram. These are the root causes.



• A problem may have several possible 
solutions.

• Some solutions may be alternatives, others 
may be complementary.

• Look around for solutions that have been 
shown to work in the area. Encourage people 
to be creative in thinking of solutions. 

• Bear in mind that the solution may not be 
obvious.
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• Create a problem tree exploring underlying 
causes and effects for a problem identified 
from the earlier PRA activity.



Vegetative solutions involve planting live contour barriers or ensuring year-
long ground cover. These solutions are vegetative. 
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Infrastructure solutions involve moving earth and rocks. They include making

terraces, creating gully plugs, or constructing dams. They take more work

than vegetative solutions. 
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Social solutions. The best solutions might not involve any 
physical labor at all. A managerial solution is a social or legal 
policy, management decision, or directive that aims to change 
people’s behaviors. This kind of behavior change can occur 
through community-led behavior change messages, social 
pressure, or even official legal policies. 

• Area closures for protection of vegetation
• Management of common grazing areas and forest areas
• Participatory irrigation management of canal systems
• Traditional labor sharing arrangements 
• Joint Forest Management Policy



The interventions on your list will probably be a combination of

vegetative, infrastructure and social solutions.
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For each of the top 4 or 5 priority issues identified 
earlier:

• Develop a list of possible interventions.

• Review this list and decide which interventions 
are most important for your group to implement.

• Decide which interventions can be addressed by 
the group members themselves, and which will 
require interaction with external stakeholders. 

• Discuss the types of resources that may be 
required to implement each of the interventions.

• Organize the results of the discussion in a table.
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Deciding on strategies to improve natural resource management

•
Problems Solutions Activities Inputs Strategy agreed

Why? How? What? What with?

Gully growing quickly Slow down water in 

gully

Build check-dams in 

gully

Stones 

Reduce amount of 

runoff

Make stone or trash 

lines along the contour

Stones, dead brush 

Build concrete dams Stones, sand, cement  Too expensive

Soils do not hold water, 

and dry out quickly

Improve soil structure 

and ability to hold water

Make and apply 

compost

Manure, plant materials 

Soil moisture lost 

through evaporation

Conserve soil moisture No tillage or minimum 

tillage 

Animal draft 

Plant shade trees Cash for seedlings  Would shade crops

Cut weeds and apply as 

mulch instead of 

burning





• This exercise leads the participants through next 
stage of the process of developing a plan to 
manage their natural resources. 

• It may be best to start off with a large, general 
plan for the whole community or watershed, and 
then in another session help individual farmers 
plan how to implement the activities on their 
own farms.

• Use PRA Tools – Resource Map, Seasonal 
Calendar



Problems Solutions Activities Inputs Location Person(s) 

responsible

Timing

Why? How? What? What with? Where? Who? When?

Gully 

growing 

quickly

Slow down 

water in gully

Build 3 

checkdams in 

gully

Stones

Refreshments 

(provided by Mira 

and Daniel)

In gully on west 

side of valley

Albert, Gregor, 

Filip, Mahmud, 

Leopold, Daniel

3 August

Reduce 

amount of 

runoff

Make stone or 

trash lines 

along the 

contour

Stones, dead 

brush

Area above 

gully, Mira and 

Daniel’s farms

Peter, Lucia, 

Benjamin, 

Zachary, 

Leonora

3 August

Soils do not 

hold water, 

and dry out 

quickly

Improve soil 

structure and 

ability to hold 

water

Make and 

apply compost

Manure, plant 

materials

Individual 

farmers’ crop 

fields

All farmers in 

group, working 

individually

Before 

planting

Soil 

moisture 

lost through 

evaporation

Conserve soil 

moisture

No tillage or 

minimum tillage 

Animal draft Individual 

farmers’ crop 

fields

All farmers in 

group, working 

individually

During crop 

season

Cut weeds and 

apply as mulch 

instead of 

burning

Individual 

farmers’ crop 

fields

All farmers in 

group, working 

individually

Before 

sowing, 

during 

weeding

Add Budget; Develop NRM Plam Map
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May include the following:
• Training farmers in new technologies 
• Creating demonstration plots to showcase technologies and 

monitor progress
• Testing new interventions in selected areas with farmer leadership 

and involvement. 
• Keeping people enthusiastic – getting incentives right
• Making sure things happen – leadership, sticking to the plan
• Regular meetings
• Organizing workgroups 
• Work on individual farms
• Providing inputs as appropriate
• Maintaining quality of work – checking quality, technical advice 
• Readjusting interventions based on local outcomes
• Checking progress – monitoring and evaluation 
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• Monitoring and evaluation is something that 
we all do all the time. 

• Developing a good NRM strategy is the first 
step. Implementing is the NRM plan is the 
second step. Checking up on the results and 
adjusting our actions is the last step. 

• For best results, the tools to monitor the 
implementation of the plan are usually 
developed as part of the strategy. 



Indicators:

1) Whether the technology has been built or 
the practice adopted.  This called an output 
indicator; it measures only whether some 
activity has been done

2) Whether there is measurable improvement 
in the situation, going towards meeting the 
farmer’s goals. This called an impact indicator; 
it measures the result of the activity.



Good indicators are SMART (Specific, Measurable, Attainable, 
Relevant, Time-bound):

• Specific. The indicators should be clear in what they seek to 
measure. 

• Measurable. They should be measurable and verifiable. It 
should be possible to measure or count them. 

• Attainable. They should not be difficult to collect. The 
information should not be sensitive or confidential.

• Relevant. They should be linked to the farmer groups’ 
goals, objectives, expected results and activities. 

• Time-bound. They should relate to the correct period of 
time. Examples: yield measured over a season, number of 
months per year when the family has enough food.



Group name Goal Technologies 

promoted

How do you measure 

achievement?

Output Impact

Turikumwe Reduce erosion Live barriers on 10% 

slope

Live barriers 

planted

Farmers note 

less soil loss

Increase soil 

moisture for maize

Mulch on main field Mulch applied Soil dries out less 

quickly

Improve vegetable 

production

Composting in 

homestead gardens

Compost made 

and applied

Vegetable 

production 

increased from 

50 kg to 75 kg

Amohoro Improve soil fertility 

for maize – more 

Nitrogen

Intercropping with 

cowpea on maize 

fields

Cowpea planted Leaves are less 

yellow; yields 

increase
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• Thoughts?

• Questions?

• Feedback?

• Stories?

http://www.meas-extension.org/
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