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Agro-Ecosystem Analysis

Agro-ecosystem analysis (AEA) is a methodology for zoning and analysing agricultural systems in order

to plan and prioritise research and development activities in the fields of agriculture and natural

resource management. It uses a holistic or systems approach to gather bio-physical and socio-eco-

nomic information and, within the ecosystem, to identify key issues or problems that will be useful for

rural development, extension and research programmes.

AEA can be conducted at any level, province, district or zone depending on particular needs. In the Lao

PDR the preference is for district or development area levels because these are the key levels for rural

development planning. AEA is undertaken by multi-disciplinary teams which bring to the exercise a

range of different skills. For example in the exercise carried out by the Lao Swedish Upland Agriculture

and Forestry Research Programme (LSUAFRP), the teams included land use planning, farming systems,

forestry, socio-economic, and geographic information systems specialists.
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The analysis relies heavily on secondary data,

both bio-physical and socio-economic infor-

mation. Examples of bio-physical data are

topography, climate, water resources, geology,

soils, communications, infrastructure, and land

use. Examples of socio-economic data are

agriculture systems, agro-forestry systems,

ethnicity, markets, poverty status, and opium

addiction. Information is gathered during

workshops and using Rapid Rural Appraisal

(RRA) and Participatory Rural Appraisal (PRA)

tools.

Reasons for conducting AEA

The main reasons for conducting AEA are to:

Describe upland land-use systems of

selected study areas.

Identify, demarcate and map agro-ecologi-

cal zones of selected study areas.

Describe the physical and socio-economic

characteristics and conditions of agro-

ecological or forestry zones identified.

Identify agricultural, forestry and socio-

economic issues and problems existing in

the zones so that they can be addressed by

extension or research programmes.

Provide district authorities with informa-

tion that can be used to plan development

activities to address poverty.

A manual has been prepared to assist field

staff with AEA and agro-ecological zoning with

a focus on upland areas in northern Laos. It is

based on field experience from pilot AEAs

conducted by LSUAFRP in 2004 in Phonxay

District, Luangprabang Province, and Namor

District in Oudomxay Province. Copies are

available from the Information Management

Division of NAFRI (info@nafri.org.la).

Strengthen district skills and capacities in

agro-ecological zoning and rural develop-

ment planning.

Match available agricultural and forestry

technology options with identified agricul-

tural sub-systems or recommendation

domains.

Promote co-operation and linkages be-

tween research and development.

Options for implementing AEA

AEA may be conducted for agro-ecosystems at

different levels, such as province, district,

district development area or development

zone. The LSUAFRP experience indicates that

the district and development area levels are

preferable because the analyses are most

useful to district planning authorities in setting

development and extension priorities within

the zones of a district. The analyses at this level

also provide useful information on key research

issues and problems that can be addressed by

farming system researchers working at district,

development area or village levels, as ex-

plained below and in Table 1.

The purpose of defining agro-ecological

zones is to define areas with fairly

homogenous biophysical and socio-

economic conditions or characteristics. A

description and analysis of each zone can

then be undertaken. The analysis reveals key

agricultural, forestry and socio-economic

issues and problems for each zone, for which

solutions can be proposed, some through

research and others by extension and

development.
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Table 1: Brief explanation of AEA procedures

Agro-ecosystem analysis
procedures

AEA is based on the concepts of systems,

hierarchies, agro-ecosystem zones, and the

system properties of productivity, stability,

sustainability and equitability.

As shown in Figure 1 and Table 1, AEA follows a

step-by-step procedure to decide on the

purpose of the analysis, to define precisely the

system(s) of study, identify its boundaries, its

position in the hierarchy of other systems and

its major components and their key interac-

tions. As an understanding of the system is

developed, a limited number of key issues

begin to emerge which are then used to guide

later analysis and to plan further follow-up

studies in the field. As these issues are clarified

and understood, key questions and hypotheses

are proposed, elaborated and used to identify

research and extension priorities.
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Figure 1: AEA steps

Agro-ecosystem analysis
outputs

The most important and useful outputs that

AEA provides are:

The delineation and description (bio-

physical and socio-economic) of distinct

agro-ecological zones at the agro-ecosys-

tem level chosen, i.e. District

or Development Area.

An improved, holistic understanding of the

major farming and livelihood systems of

each zone.

A prioritised list of important problems

and opportunities for each zone.

A prioritised set of research, extension and

development proposals to solve the

problems.

Enhanced interdisciplinary cooperation

and improved research and extension

linkages.

Agro-ecosystems analysis tools

AEA uses a variety of tools to assist with the

analysis of space, time, flow and decision-

making. Many are similar to PRA tools and all

emphasise simplicity, participation and objec-

tivity.
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Table 2: Explanation of AEA implementation stages
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Major analysis tools

Transect diagrams (space analysis tool):
Transect diagrams are used to describe and

compare each agro-ecological zone according

to a number of key agro-ecological and socio-

economic parameters. Transects help to ensure

that all relevant information is collected and

clearly organised for each agro-ecological zone;

they also assist in the analysis by facilitating

comparisons and identifying important rela-

tionships among the zones.

Historical profiles (time analysis tool):
Historical profiles or 'timelines' are used to

identify key events and analyse changes and

trends over the longer term. They review major

occurrences over a number of decades and

usually rely heavily on local knowledge. Their

purpose is twofold: firstly, to try to

identify longer-term trends, for

example changes in forest cover,

trends in rice yields, changes in

livelihood systems, etc. Secondly,

they are used to assess the

robustness of the agro-ecosys-

tem to major perturbations such

as flood/drought, pest outbreaks,

market-price fluctuations, etc.

Seasonal calendars (time
analysis tool):
Seasonal calendars are also used

to analyse time related changes

for each agro-ecosystem, but

over the shorter term (within-

year). Climate, cropping patterns,

major agricultural operations,

labour use, price movements,

social activities, etc. are pre-

sented by month so that com-

parisons can be made and key

periods identified.

Flow diagrams (flow analysis tool):
Flow diagrams are used to analyse the flow of

materials, money, information, labour, etc. both

from outside and within the system. Flows

occur both up and down the hierarchy, i.e. from

village to district to province, and from one

agro-ecosystem zone to another, e.g. grazing-

cattle migration from zone to zone in different

seasons. Various schematic means of represent-

ing these flows exist and can be selected

according to participants' needs and capaci-

ties.

Venn diagrams (decision analysis tool):
Venn diagrams are used to analyse relationships

among agro-ecosystem communities, and

projects and agencies providing support to

them. They are useful in identifying potential

development partners or detecting where
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inter-agency cooperation could be improved.

In Venn diagrams, overlapping circles repre-

sent good cooperation, touching circles repre-

sent some cooperation and non-touching

circles represent poor or no cooperation.

Problem-cause diagrams (decision analysis
tool):
Problem-cause diagrams or 'problem-solution

trees' are used to analyse the causes of prob-

lems, identify the linkages between them,

understand the way farmers cope with the

problem, and identify appropriate solutions.

Problem diagrams begin with a broad state-

ment of the overall problem, which is then

broken down into component problems, and

eventually the root causes; these are then

examined to identify farmer responses to the

problem, and finally, alternative solutions are

proposed.

System properties tables (system proper-
ties analysis tool):
The four system properties of productivity,

stability, sustainability and equitability are

analysed for each agro-ecological zone using a

system properties table. Analysis proceeds by

listing those attributes of the agro-ecosystem,

which have positive and negative effects on

the four system properties, and explaining the

way this occurs. This identification of the

important elements in each system encour-

ages a more balanced analysis than the tradi-

tional focus on productivity would provide.

Pair-wise ranking (prioritisation tool):
Pair-wise ranking provides a means of objec-

tively ranking or prioritising issues, problems

and solutions. Objectivity is improved if multi-

disciplinary groups conduct the ranking, as it

then incorporates a variety of different per-

Sample flow analysis:  agriculture & forest  products - Zone 1- Na Mo
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spectives and points of view. Pairwise ranking

proceeds by listing the problems to be com-

pared, and then comparing each problem with

every other problem, in turn. When all com-

parisons have been completed, the scores are

totalled to provide a ranking of the relative

importance of each.

Impact assessments:
Once proposed solutions to the key problems

have been generated by AEA, a simple

assessment technique can be used to assess

the impact of each proposed solution on

important cross-cutting issues such as gender,

poverty and the environment. These

assessments are used to modify each solution

in order to enhance positive

impacts and reduce potentially

negative impacts in regard to

these cross-cutting issues.

Innovation assessment or
problem solution ranking
(prioritisation tool):
When designing development

programmes it is necessary to

have some means of setting

priorities for the set of

proposed solutions to key

problems generated by AEA.

Innovation assessment is used

to assist with this by allowing

participants to set priorities in a rational and

objective manner. Innovation assessment

proceeds by scoring each of the proposed

programmes according to a sub-set of selected

factors. These factors are chosen according to

the objectives of the study, but will commonly

include the effect of the proposed programme

on system productivity, stability, sustainability

and equitability; its cost and time taken to

implement; its overall feasibility; and its

impact on poverty, gender and the

environment.
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Example issues and problems arising from
agro-ecological zoning and system analysis

Improving Livelihoods in the Uplands of the
Lao PDR was produced in 2005 by NAFRI,

NAFES and NUOL.

Key issues and proposed solutions


