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Introduction 

This draft catalogue of indicators has been prepared by WRI and is 
submitted to AID/AFR/TR/ANR in response to a request received on 
February 22, 1991~ It combines indicators that are presently in 
use or are being developed by various sources and organizations. 
Indicators in this catalogue are useful in determining the existing 
state of a natural resource base, as well as in covering various 
new practices and approaches to resource management which have 
recently been, or are about to be, introduced that are likely to 
change the state of natural resources in the future. 

The catalogue . is neither complete nor exhaustive in that it 
concentrates primarily on those indicators that can be applied by 
missions without having to resort to outside support or additional 
funding. Additions or changes can be made rapidly as a result of 
its loose-leaf format. 

Please keep in mind that this document represents a first draft 
which, as experience in its use and application will show, needs 
to be revised or updated periodically. One major revision has 
already been incorporated into the text as a result of field
testing an earlier version with a specific mission design (Niger's 
ASDG II). 

How to use this catalogue 

The following catalogue of indicators should be used in conjunction 
with the NRM Framework. Each of the Framework's five levels has 
a series of indicators which allows for the collection of data 
which can then be used to evaluate and monitor how successfully a 
particular project/program is meeting Strategic Objective J, Target 
1 of the Development Fund for Africa objective tree; i.e., 
sustainable increases in income and productivity through better 
management of natural resources. The importance of the indicators 
lies in the fact that they help to assess the "people-level" 
impacts of development for it is at this level that most natural 
resource management will take place. 

In this text, "indicator" means key actions, functions, elements, 
or objects which, by virtue of their physical, biological, economic 
or organizational attributes, are so closely associated with the 
system in which they are found as to be indicative of the state or 
trends (improvement or deterioration) of the system. By relying 
upon indicators at each of the five levels of the Framework, the 
"state" of the system as a whole (the complete project/program) can 
be effectively determined. The indicators used in this catalogue 
were selected because they provide specific information about 
changes in the way that natural resources are managed. 
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The way they can be used is straightforward: 
1) For an intervention or activity that involves the management 

of natural resources, either past, on-going, or P,lanned, begin 
with the five-level Framework shown in Figure i. 1 Each of the 
boxes of the framework represents an element that is affected 
by changes in the elements (boxes) on the next lower level. 
For example, Level IV, Biophysical Changes, contains five 
boxes, each a sub-level which is affected by actions at Level 
III: Adoption of Practices. 

2) Each of the boxes shown in Fiaure 1 contains a number. These 
numbers correspond to the indicators for that level. Each of 
them refers to the page number of this document where those 
indicators that will provide the necessary monitoring or 
tracking information are described. 

Figure 1 also shows, at a glance, which indicators are used on what 
level and which of the boxes they cover. Figure 1 can also can be 
used as a system to store accumulating information (about lessons 
learned, for example). In this, it reflects the basic structure 
of the NRM Framework which can be ~sed to store data in a uniform 
and consistent manner. Or, if used as a planning tool, the 
framework will help to identify which types of indicators should 
be selected and incorporated into both monitoring and evaluating 
plans and ultimately, a reporting system. 

How the Catalogue is Orqanize4 

The NRM Framework indicators are catalogued by level and sub
level. Figure 1 and the Table of Contents lay out the Framework's 
basic organization and aid in locating each indicator within this 
structure. In addition, a complete listing of all the indicators 
is shown on page 69 of this text. It is designed to be used for 
further reference and as an aid to quick location. 

Each indicator description in the catalogue supplies useful 
information on the selected indicators . This information includes: 

1 . The NRM Framework level where the indicators are found 

2. Determinants 

3. A sort title identifying individual indicators 

4. The instrument(s) to be used to collect data 

1 See also the accompanying WRI document: "The Natural 
Resource Management Framework" 
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IV. B-1. IV. B-2. TREES GRASSES WILDLIFE OTHER NATUR-

('l3) SOIL FER- SOIL SHRUBS FORBS (33) AL RESOURCES 

TILITY MOISTURE (FORESTS) (PASTURE) (35) I (31) (29) 

(41) (43) (47) 

Ill. A. NUMBER OF PEOPLE I 
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AFFECTED (AC, HA. etc.) 

W. CHOICE, TYPES OF PRACTICES 

ADOPTED AND HOW THEY 
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POLICIES, 
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II. B. MANAGE

MENT '& ADMIN
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ORGANIZATION 
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MANAGEMENT, 

MORE EFFEC-
. CLIMATE 

App~M2~.tf:~~.,:: 
?'fa J;01idcs/ s .••• 

TIVE ADMININl

STRATION, BET

TER ORGANISA-
TIONS, MORE 

EQUITABLE LAW 

ENFORCEMENT 

<S9> I 
n.c. 

ECONOMIC 

CONSIDER

ATIONS 

I; c. 
PROMOTE, 

DEVELOP OR 
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--

I. D. PROVIDE 

TECHNICAL 

ASSISTANCE, 

PROMOTE 

PARTICI-

PATORY 
IMPROVE-

MENTOF 

CONDITIONS 

GRANTS, LOANS, 

FINANCE SUPPORT 

AND SERVICES 

T .A., STUDIES, R & D, 

TRAINING , VISITS 
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MATERIAL AND 
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<65) I 
II. E. 

SOCIOCULTUR

AL ASPECTS 

-~111:.111: 
--- ;.m:ITha::•.::::::··:· 

a:~~¥.~~··•tn 
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I. E . PROVIDE HELP 

AND GUIDANCE FOR 

PEOPLE TO RECON-

CILE NEW NEEDS, 
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VIEW OF JNCREAS-
ING PRESSURE 

AND COMPETITION 

FOR NATURAL 

RESOURCE BASE 

OTHER SUPPORT, 

OPERATION AND 

MAINTENANCE 

SERVICES 

Note: numbers in parentheses refer to page numbers of applicable indicators within this document. 
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5. The indicator's source, or where the indicator was "invented" 

6. Additional comments, including a discussion of the indicator's 
limits and its linkages to other levels of the Framework. 

specific Issues 

a> Indicators do not replace value 1udgments 

Some of the information found in this catalogue is subjective and 
will change depending on the judgment of the researcher/data 
collector. This is not to say that the indicator is less useful 
since all information, even if subjective, reveals something about 
a project's impact on t~e natural resource base and should thus be 
included in all evaluations. Those who use the information 
collected with the indicators, however, need to be aware of the 
inherent subjectivity of some of the data. 

For example, "better" is a classic example of a subjective word 
whose interpretation by different individuals could lead to 
misunderstandings of potentially serious proportions. What is good 
resource management to pastoralists may be something entirely 
different than good resource management to local farmers, not to 
mention to host country government or donors. In the U.S. donor 
community, for instance, there is a substantial difference of 
opinion as to what constitutes "good" or "better" natural resource 
management. Such divergences at the top naturally filter down 
through the assessment process. 

b> Different obiectives may mean different indicators 

Depending on where the accent is placed on resource management 
(preservation, conservation, "biodiversity", etc. or "rational" 
use, harvest, offtake, optimalization of sustain~d yields, etc.), 
different indicators are required to track changes and trends. For 
example, "biomass" provides general information on the state of a 
natural vegetation type. This indicator tells us how much biomass 
is produced in a given area. Repeated observation shows whether 
biomass is gradually increasing or not. If the main or sole 
objective is to conserve/preserve the area under observation, the 
indicator "biomass" often provides important clues. 

If, on the other hand, the same vegetation type is to be managed 
in such a way so that accumulating increases or (annual) growth can 
be harvested (grass cut or grazed, for instance), comparing just 
biomass development over time is insufficient and may lead to 
overly optimistic conclusions. In this case, other indicators such 
as composition, density, and "production" in terms of its 
relative nutrient value to grazing animals - will have to be used. 
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o> Different Obiectives: Pifterent Standards 

Even where an indicator provides the right kind of data, indicator 
information aay have to be interpreted differently depending on the 
management objectives. For example, it is easy to see that minimum 
quality standards for irrigation water do not have to be nearly as 
high as they would if the same water were used to improve or retain 
a native fish population, for example. What is "good", "better", 
or "acceptable" therefore varies with the objectives chosen. 

An additional caveat is necessary: the NRM Framework indicators are 
not static. They should be continuously reviewed, revised, and 
evaluated by those using them. The information in this catalogue, 
therefore, is not complete and should be updated as the indicators' 
use increases and further experience with them is gained. 

d> Different Situations: Different Indicators 

It would be a Herculean effort to compile a catalogue of indicators 
which covers any and all conceivable situations. The list 
presented here is fairly comprehensive. It encompasses an 
assemblage of the many different kinds of indicators used in an 
assortment of NRM efforts and schemes, but it does not include all 
of them. 

As a result of this inherent "incompleteness", situations may occur 
where new and different indicators need to be selected in order to 
provide more relevant data. New and better indicators appear 
frequently; if the ones listed here do not seem to provide the most 
productive and pertinent answers, they can and should be replaced. 

e> Not All Indicators are ShoWJ1 

Purposely not shown are indicators which track changes in health 
and education, or may touch on socio-political aspects of 
development. The reason for this is simple: while "increases in 
income of productivity" (Strategic Objective No. 3 of the DFA) 
certainly must include health, education, and other considerations, 
they are nevertheless only of peripheral importance if, as is the 
case here, this objective is to be achieved "through better 
management of natural resources". Therefore, the indicators shown 
in this text focus on those concepts (and levels) that make up the 
various "boxes" of .[igure 1 . 

The indicators listed in this text adhere to two criteria: 

they are oriented toward ".people-levels" as opposed to data 
which might describe situations on country-wide or continental 
scales 

they pertain to interventions involving the natural resource 
base only. 
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- j As a result, macro-level indicators usually cited in global or 
continental wide assessments or studies have been omitted from this 
text. They are available through either their sources (FAO, IUCN, 
WRR, WWF, WHO, UNEP, NASA, etc.) or through WRI who has summarized 
this information under another AID contract in a series of 
indicator tables covering: 

Soil Fertility/Productivity 

1) Agriculture* 
2) Agricultural inputs* 
3) Physical and chemical soil constraints• 
4) Soil erosion• 
5) Livestock populations, 1976-88* 
6) Irrigation and salinization 
7) High-yielding plant varieties 
8) Land degradation index 

Vegetable Cover 

9) Land area and use, 1975-87* 
10) Land Distribution, 1960-80* 
11) Rangeland cover and productivity 
12) Vegetative index 
13) Forest cover and deforestation• 
14) Reforestation potential 
15) Forest fragmentation index 
16) Biomass assessment 

Biological Diversity 

17) Globally threatened animal species, 1989* 
18) Globally rare and threatened plant species, 1988* 
19) Habitat loss* 
20) National and international protection systems 
21) CITES - reported trade in wildlife and wildlife products• 
22) Conditions and problems at selected parks and reserves 

Water Resources and Quality 

23) Freshwater availability and use• 
24) Access to safe drinking water, sanitation and health services• 
25) Precipitation 
26) Freshwater fish catch 

Energy 

27) Energy Production and consumption• 
28) Energy reserves* 
29) Production and trade of electricity, 1977-87* 
30) Total requirements including biomass 
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31) Population/villages with access to electricity 
32) Fuelwood production 

Coastal Resources 

33) Coastline activity• 
34) Coastal resources• 

* indicates that the data exists on electronic files 

f > Indicators are not free 

Tracking or monitoring is not without cost. Correspondingly, some 
data may be more expensive to collect than others. Chances are 
that in order to maintain a reasonable balance of expenditures 
between doing a job and keeping track of progress or changes, not 
all of the indicators for each element affected can be used. 
Selecting the most relevant ones is an important exercise in 
prioritization and cost-effectiveness. If rigorous screening is 
not done, the chances are that a disproportionate share of money 
will be spent on monitoring and not enough on helping to bring 
about the desired changes in NRM for which the effort was launched 
in the first place. 

q> Growth and Resource sustainability 

one of the challenges in selecting resource management indicators 
is that the type of indicators selected will depend on the overall 
management objectives that have been chosen. This catalogue 
features those indicators which focus on monitoring the objects of 
sustainable growth and sustained natural resource management. 
It is important to be clear about these terms. "Sustainable 
growth", strictly speaking, refers to continuing increases in 
output over time: 

0 0 
u 0 
t 0 
p 0 
u 0 
t 0 

0 
time 

Fig. 2 Sustainable growth 
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This curve does not show limits to increases in output; growth is 
defined here as continual increases in output over time. However, 
even when natural resources are "managed" intensively and with the 
utmost care, growth (as defined here), cannot continue indefinitely 
because of existinq limits to the natural resource base (even an 
improved one) • Fiaure 3 is more representative of sustainable 
growth when applied to natural resource management. This figure 
shows that sustainable increases in growth can occur as long as the 
outputs remain at a constant, higher level than before. 

0 
0 

0 
0 0 

u 0 

t 0 
p 0 
u 0 

t 
time 

Fig. 3 Another view of sustainable growth. 
In this interpretation, "sustainable" means that outputs 
remain steady at a relatively high level after an initial 
increase has occurred. 

The natural alternative, increases that are not sustainable, are 
represented by the curve shown in Figure 4. 

0 

u 
t 
p 
u 
t 0 

0 
0 

0 
0 

0 

Fig. 4 "Non-sustainable" increase. 

0 
0 

0 

0 

0 
0 

In other words: Increases do occur, but after a rise in 
outputs ("growth"), a decline follows: outputs are no 
higher than they were originally and possibly lower. 
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The indicators in this catalogue were assembled with the intention 
that they would be used to evaluate sustainable increases in income - ~ 
and productivity as defined by Figure 3. 

h) Introduction to Land Use Indicators 

several international data banks store and disseminate land use 
information. Country Planning and Strategy documents frequently 
provide maps and tables on the subject as well. Undoubtedly, land 
use information - particularly if changes are studied which have 
taken place over s, 10, or 20 year intervals - reveal a good deal 
about how well natural resources are being managed and whether 
pressures on them are increasing or not. 

The ultimate value of these maps and their practicality, however, 
depends a lot on the way they are set up and what exactly they 
show. Proper map legends are extremely important. Of critical 
importance in setting up a legend are that the terms should be 
precisely defined and that practical constraints in identifying 
various types of land use be taken into account. 

"Cultivated" land 

Separating irrigated from dry land areas is a basic necessity. 
Unless this distinction is made, "cultivated" is such a general ) 
term that it is of little use in trying to figure out needs, 
pressures, and human carrying capacity. 

In the case of rain-fed (or "dry land") cultivated areas, an 
enormous difference in surfaces devolves from the prevalent reality 
in Sub-saharan Africa where the difference between surface areas 
that are seeded (or planted), weeded (i.e., "cultivated"), and 
harvested is substantial. It can easily happen that three times 
as much area has been seeded compared to the surf ace area where 
crops grew well enough so they could be harvested. "cultivated" 
land, therefore, has to be more closely defined. 

The reason why this is extremely important is simple: Those areas 
seeded and cultivated but not harvested (for lack of rain or 
because of diseases and pests), are normally opened for grazing; 
that is to say, they default into becoming grazing land, at least 
for the remainder of the year. 

But soil covered by natural vegetation, even weeds, is under much 
less stress than cultivated land particularly in terms of decreased 
soil erosion and better water holding characteristics, for example. 
If all the land that has been cleared is shown as "cultivated" (and 
most likely sown at least once), average yield and overall soil 
productivity figures, calculated on the basis of what has been 
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harvested (albeit on a much smaller surface), will be substantially 
below what they really are. This may lead land-use planners and 
resource managers to erroneous conclusions. 

But if only harvested areas are shown as •cultivated" while all the 
rest is shown as grazing land, it may appear that much more grazing 
land is available than actually is the case. 

For all these and similar reasons, land use terminology has to be 
defined in such a way that the pertinent details are "described" 
well enough to be understood by readers. 

The following page shows an example of such a legend. It shows how 
terms such as "fallow," "forest,• "wasteland" are interpreted in 
this paper. 

If land use maps only show different first-order land uses, they 
are already quite useful. If, in addition, they show second-order 
differences, so much the better. But, if they mix up first and 
second-orders, misinterpretations are likely to occur. 

One of the most confusing issues deals with separating such units 
as cultivated. farmed. fallow. and abandoned land. One of the 
problems is that in much of Sub-Sahara Africa, it is difficult to 
tell by just looking at a piece of land at the end of a dry season 
which of these four use forms best describes what went on there 
during the last cropping (rainy) season. Direct inquiries are 
often the only possible way of making such important 
determinations. 

Forest surf aces 

As much degradation takes place within the forest as occurs along 
the edges. Unless forest surf ace depictions somehow quantify stand 
densities (at least in terms of intact, partially affected, nearly 
gone), surfaces shown as "forest" are effectively meaningless. 

Pasture. Rangeland 

For similar reasons, the same applies for "open" area identified 
as either pasture, bush land, or .•grassland." 
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GUIDELINE POR HRM LAND USE LEGENDS 

Farm land (includes active but not abandonned fallow) 

CULTIVATED LAND ----i 

GRAZING LAND 
(less than 20\ 
tree/shrub cover) 

Irrigate d 

Rainfed 

Fallow 

Pasture 

Orchard, trees 
Gardens 
Irrigated Row Crops 
other 

~ Coffee Row crops Bananas 
Trees/Shrubs Tea 
Other Oil Palm 

cacao 
Etc. 

Active, Rotational Fallow (will be farmed again 
in the next 10 years) 

Inactive, Abandoned Fallow (farmed more than 
~en years ago; less than 20\ trees/shrubs) 

or Rangeland (never cultivated before; "permanent") 

By density: 
FOREST & SHRUB ~ Regeneration only ~ Evergreen 
LAND (over 20\ Dispersed Trees Deciduous 
tree/shrub Medium Dense Montane 
cover) Dense · Coastal 

E Wasteland Rock, gravel, sand salt flats, sediment beds 
OTHER (not fit for pasture) Urban/Industrial 

Water Lakes, rivers 

FIRST ORDER SECOND ORDER THIRD ORDER 
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Issues 

LEVEL V 
A. PRODUCTIVITY DATA 

Determinants: Goods produced 
Aqricultural yields 

These indicators monitor farm and range productivity. Productivity 
should be measured not only by yields of the crop and animal or 
pasture products, but also by secondary products or uses. For 
example, stalks from some cereal crops may be used for fodder, 
fuel, or construction purposes, or they may be incorporated into 
the soil as plant residue. In each of these cases, they provide 
value to farmers or herders in addition to and apart from "crop 
yields" per se. 

Of paramount importance to "better" natural resource management and 
conservation is the extent of harvest, . of ftake, use of the 
available land, water, vegetation, wildlife resources, etc. that 
can occur as people try to obtain as much as they can from these 
resources while still retaining a solid balance of the ecosystem. 

Indicators 

a) Total amount of goods produced by farming, herding, or 
other resource-related operations 

b) Yields (kg/ha, for example) of cultivated or pasture land 

Instruments 

The various instruments described below range from complex, 
comprehensive, large-scale and high-tech, to modest, small-scale, 
and low-tech. The level of detail gathered depends upon which one 
is chosen. 

a) Periodic agricultural surveys (5-10 yrs) or specific 
information collected in connection with economic or census
taking on a national or regional scale 

b) Seasonal surveys of local markets: quantity, quality and 
prices of agricultural (farm or pastoral) products 

c) Periodic, non-structured (but targeted) interviews with a 
representative sample of individuals or families engaged in 
the use of cultivated or pasture land 
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d) Farm or land productivity can also be tracked. by observing/ 
measuring what is produced on carefully selected, 
representative sample plots (see Level IV) 

Source 

Government agricultural agencies, Project managers, PVOs. 

comments 

There are many different ways that natural resources can be used 
to increase income or productivity. Some people prefer to 
cultivate land, others to herd animals, while still others hunt and 
fish; in the extreme, natural resources can be used to produce 
income without in any way being .depleted, such as through eco
tourism. 

It is important to look at productivity across the board, not just 
in terms of cash earned. Terms such as "productivity" or "harvest 
value" mean different things to different people. Local users' 
perceptions must be gauged and understood for it is their actions 
that determine how natural resources will be used. 

For "linkages", see level IV indicators. 

Proxy indicators 

- Relative number of traditional food storage units being built 
after harvest 

- Child height (or age) vs. weight curves (beware of other 
influencing factors) 

~- Thoroughness of harvesting operations 
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LEVEL V 
B. INCOME DA'l'A 

Determinant: Individual and family income 

Issues 

Monitoring the income of people living in rural areas is a complex 
undertaking. Any kind of cash income is relatively easy to track, 
especially if goods or services are sold. But in the case of such 
things as barter arrangements, gifts, inheritances, or dowries, 
definitive tracking becomes quite difficult. A corollary 
consideration comes from reducing "negative income"; i.e., costs 
incurred in the process of farming or herding such as: fees (to 
harvest privately owned trees, or fees levied in return for the 
right to clear more land or to "buy" water rights); fines paid for 
illegal or unauthorized cutting, burning, transporting, marketing, 
or paying for damage caused by livestock in farm fields. To the 
extent that such expenses are reduced, a person's income will 
correspondingly increase. 

Indicator 

a) Individual or family income level 

Instruments 

a) 

b) 

c) 

d) 

Periodic surveys (5-10 yrs) of economic or census data on a 
national or regional scale 

Regional (valley or watershed-wide) roadside surveys of 
products (type, quantity, value, prices) which leave the area. 
Proxies can include: metal roofs, bicycles, TVs, percent of 
people going barefoot, etc. This will g i v e f i r s t 
approximation results only. 

Periodic, non-structured (but targeted) interviews with 
representative samples of individuals or families 
Measurements from All sources of income need to be made. 

Seasonal surveys of local markets: quantity, quality, and 
price of agricultural products (Beware of skewed results due 
to the effects of other programs or projects; food for work, 
for example, or large-scale market manipulations.) 
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source 

Project managers, PVOs. 

Comments 

It is important to look at All sources of income, not just cash 
earned. Also, when trends are identified, it is often extremely 
difficult to attribute damages to specific foreign-induced 
interventions. Yearly fluctuations frequently reflect the 
abundance or scarcity of last season's rains. Insect and disease 
attacks may also be responsible; worse, abnormally favorable 
conditions may give the erroneous impression that a specific 
intervention was particularly successful . 

Trend studies, therefore, should be carried out over extended 
periods of time. This ~ permit some "before/after" comparisons. 
Studies should also cover sites where inputs have occurred as well 
as sites where they haven't so that a "control" comparison is 
possible. Where everything else is equal (though it rarely is), 
such "with/without" comparisons can be most helpful. 

Rapid "proxy-indicators" are in use in many places, each with its 
own advantage and limitation and each indicating, at least to some 
degree, what changes in income levels have taken place. Some ) 
examples of these proxy-indicators are: 

change in the percentage of dwellings covered by corrugated 
roofs 
change in the percentage of people going barefoot 
change in the percentage of people using plastic buckets to 
fetch water 
time of year people begin to sell/trade animals for staple food 

For linkages, see level IV indicators 1 below. 
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LEVEL IV 
A: WATER 
1. Quality 

Determinants: Physical, chemical and biological properties 
wastewater treatment 
Population with access to potable water 

Issues 

The quality of water is important no matter what it is used for 
and it affects every water indicator listed in the following pages. 
Even in a natural "undisturbed" setting, some man-induced changes 
in water quality can occur that might jeopardize ecological 
relationships. 

There are three basic components to any water quality assessment: 
physical, chemical and biological properties. Regardless of its 
source (ground water, springs, streams, lakes, ponds, marshes, 
etc.), water should be evaluated periodically using various 
indicators: 

Indicators 

a) Physical properties 

b) Chemical properties 

c) Biological contamination 

d) Effectiveness of wastewater treatment (where facilities exist) 

e) Percent of population with . access to safe drinking water 
(urban & rural) 

Proxy indicator: percentage of deaths attributed to water-related 
diseases recorded in local health stations (dispensaries, 
hospitals, etc.) 

Instruments 

a) Physical properties are monitored by observing/measuring water 
temperature, color, odor, turbidity and suspended/floating 
solids (inorganic or organic). 

b) Chemical . pH, 
toxic levels 

B.O.D., conductivity, salinity, hardness and 
of dangerous elements or compounds (for a 
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complete listing of permissible levels, see national, WHO or 
us standards) are measured by taking samples and analyzing ) 
them using field test kits or in a laboratory. · 

c) Biological impurities are also identified by lab tests 
(occasionally, samples should be "split" and sent to two 
different institutions to verify test results). Test results 
can then be compared to standard, permissible ranges which 
vary '-according to the purpose for which the water is being 
used. They can also be compared to previous results so as to 
measure trends. 

source 

Standard practice 

comments 

Linking water quality to increases in income and productivity is, 
in many respects, self-evident. Maintaining minimum standards for 
water quality is important to human, animal, and plant l .if e. 
Productivity and income both suffer drastically if water quality 
drops below minimal acceptable standards. 

Some natural causes can, over time, adversely affect water quality. 
One example is water turbidity and the sediment loads caused by ) 
natural erosion which will affect the ecological balance and 
evolution of bio-systems. Another example is the eutrophication 
of inland lakes and swamps that is caused by gradual siltation. 
These natural influences, however, have much less of an impact than 
those generated by human activity o 

The purpose for which the water is being used must be kept in mind 
when applying water quality evaluations. standards for irrigation 
water are obviously less rigorous than those for protecting fish 
and other aquatic life in a mountain stream. 
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LEVEL IV 
A: WATER 
2. Upstream storage and catchment 

Determinants: Ratio: actually atored volume/ total available 
Offtake (Withdrawal•) 
Multiple uae/benefit distribution 
water balance 

Issues 

These indicators are used to assess the present and potential 
storage capacity of rain, spring, or other surface water. They 
also measure how effectively and how equitably the stored water is 
rendered available for domestic, animal, or irrigation purposes. 
Finally, they measure how effectively high and low runoff extremes 
are being mitigated. 

Indicators 

a) The ratio of volume actually stored/total available volume 

b) Offtake versus recharge 

c) 

d) 

Multiple use/benefit distribution; equity of acce~s, etc. 

Water balance (of watershed; for large area monitoring only, 
specialist in hydrology required) 

Instruments 

a) Analysis of flow and storage records (including groundwater 
and springs). 

b) Rainfall, evaporation, infiltration, and stream flow data. 

c) User interviews and surveys, review of use records (including 
traditional versus modern access rights.) 

d) Summary review and assessment, analysis of most recent data 
and comparison with previously obtained information. This 
process requires specialists and is quite subjective, but it 
is the most feasible way to get an overview of the state and 
trends of the subject. 

source 

Conventional standard flow and wells observations. Also, see WASH 
project (S&T). 
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Comments 

When water flows to the surface or accumulates as ground water, the 
potential for man-made storage is available. Such potential, 
however, is often not taken full advantage of. In many cases, 
actual storage can be improved, i.e., the volume of water that can 
be retained is increased via water harvesting or catchments. 

In order for operations to be sustainable, water withdrawals cannot 
exceed the naturally occurring recharge. This is particularly 
important where groundwater resources are tapped. 

Although these indicators are based on physically measurable data, 
their overall review and any assessment of how "wisely" water is 
being used is necessarily subjective. Any conclusions, therefore, 
need to be calibrated with how local people feel about the findings 
and recommendations. 

A number of linkages to Level V are evident. As more water is 
stored and/or managed more efficiently, more people can profit from 
it. The improvement of domestic or irrigation water supplies 
leads, in many cases, directly to increases in productivity and 
income. Ideally, water that is available in storage or catchments 
is used to optimize benefits for all those who rely upon it. More 
often than not, however, these benefits are neither uniform nor 
universal: all people do not gain equally and there will inevitably 

I 

) 

be some who lose even when constructive changes are introduced. ) 

Complex benefits may result if vegetative ground cover acts as a 
sponge by absorbing some of the available water and releasing it 
slowly over time. The protective function of vegetation in the 
upper reaches of a watershed, for example, is often cited as 
beneficial to the people of the area. To what extent vegetation 
can act as a water reservoir and how much water is released in 
useable form (as opposed to evapo-transpiration) is another 
consideration, but one far more difficult to prove, measure, and 
judge. Increasing water storage capacity in any form, however, is 
liable to have substantial positive impacts on productivity and the 
income of local people . 

The general rule is that the more water that can be stored as close 
to its source as possible, the better. Most people agree with 
this, except perhaps those downstream who see their supply being 
diminished. That is why equity in the distribution of water 
supplies is an important component of the assessment part of these 
indicators . 

In terms of habitat and biodiversity protection, a basic rule is 
to minimize the disturbance of existing natural drainage patterns. 
In some instances this may mean that any change may cause adverse 
impacts on the biophysical environment. 
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Determinants: 

Issues 

LEVEL IV 
A. WATER 
3. Plow 

Extreme hiqhs and lows 
water yields 
BanJt and bottom erosion 
Sediment transport 

The surface water that flows in waterways, streams, rivers or other 
channels is a critical resource to the millions of people who could 
not exist without it. Apart from minimum standards in the quality 
and quantity of available water, such things as accessibility and 
reliability are also extremely important. In addition, some 
hydraulic characteristics are important as well. Extreme low and 
high stages can cause considerabl~ damage to humans as well as to 
the environment. In addition, erosion and the resulting sediment 
loads are factors affecting flow. 

These features may have to be monitored closely. The following 
indicators cover the points mentioned here. 

~ ) Indicators 

a) Extreme high and low stages 

b) Water yields (Discharge over time) 

c) Bank and bottom erosion 

d) Sediment transport 

Instruments 

a) 

b) 

Flow records, particularly stage/discharge observations, total 
water yield, magnitude, and duration of high and low stages 
are important. The standard way of observing these are 
through stream or flow gauges which permit calculation of a 
channel discharge (volume per seconds) at the point of 
observation. 

Where gauges do not exist, recent high levels can be estimated 
by measuring channel cross sections and profiles and 
considering the relative roughness of the bottom and banks of 
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a channel. This procedure, however, requires the input of 
specialists. 

c) Bank and bottom erosion can be monitored by intermittently 
measuring the distance from reference points on undisturbed, 
higher ground along the bank of the river. 

d) Sediment flow is difficult to measure accurately since special 
procedures and equipment is needed. suspended solids can 
either be trapped as they float by or be analyzed in water 
samples taken from the flowing body of water. Bed load (sand, 
gravel and rocks carried along the bottom of a channel) can 
be trapped as it moves along, but accurate measurements are 
very costly and require the construction of special structures 
in a channel. 

source / 

Combination of standard measuring procedures; PVOs, project 
managers. 

comments 

Favorable water QAAQ (Quantity, Availability, Accessibility and 
Quality) conditions support and enhance income and productivity 
(Level V). If they deteriorate, income and productivity of the 
people in the area may suffer. 

Extreme high and low flow levels (stages) adversely affect 
productivity and income: floods as well as low or zero flows 
obviously lead to diminishing outputs. The magnitude of water 
yields, and the total volume flowing through a river or channel 
system is important as well. Except in the extreme cases of 
flooding or waterlogging, the more water that is available, the 
better. This is particularly true where population pressure is 
mounting toward a point where the available supplies barely meet 
the increasing demands. 

In order to be useable, flowing water must be reasonably clean, 
have acceptable maxima of chemical components, and have low 
contamination levels. Flowing water should not carry a heavy 
sediment load that, when deposited, can cause a multitude of 
damages to the channel or unwanted accumulations on adjacent land. 

Runoff management often results in a trade-off between high yields 
and dampened flood peaks. While a maximum yield from rainfall can 
be produced in a catchment or watershed that is clear of moisture
absorbing vegetation, the resulting peaks may be so great that 
major flood damage (erosion, inundation, sediment deposit) would 
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occur unless the high stage is kept in check. Flood control 
infrastructure (gully plugs, check dams, flood storage reservoirs, 
etc. ) can be installed, but an easier solution is to manage 
perennial vegetation cover in the catchment area so as to provide 
the necessary protection and storage effect. In this context, it 
is worth pointing out that dense forest cover, while providing the 
most effective peak-dam penning and atorage effects, will yield 
less water (total runoff from a basin or watershed) than other 
vegetation types (brush and grass, for instance). 
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LEVEL IV 
A. WATER 
4. Downstream surf ace and ground 

water storage and use 

Determinants: Actually atored volume/total available 
Off take (vi thdrawals) versus recharge 

Issues 

There is enough difference between this and "2. Upstream storage 
and catchments" to warrant listing them separately. Water stored 
on the surface (lakes, reservoirs, swamps, etc.) or underground 
"downstream" is supplied by streams or rivers or thrqugh 
groundwater flow; in either case, the water has been transported 
over considerable a distance before it is stored. It is important 
to know how much water is presently being, and potentially could 
be, stored. 

Another important piece of information is to know how much water 
is diverted, pumped, or otherwise taken out of the system in 
comparison to the actual recharging taking place. 

) Indicators 

a) Ratio of: .volume actually stored/total available storage 
volume 

b) Offtake, withdrawals versus (natural) recharge 

c) Flow control 

Proxy indicators: For wells: length of waiting time; time of day 
(or night) people begin to draw water each day. For open sources: 
time consumed or distance traveled to nearest source of domestic 
water. 

Instruments 

a) 

b) 

c) 

d) 

Analysis of flow and storage records (Stage/discharge gauges, 
surface and groundwater levels, etc.) 

Analysis and comparison of withdrawals with recharge 

Hydrologic studies, pumping records, well logs, etc. 

User interviews, flow or withdrawal records, special drought 
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studies, river basin or watershed water balance computations 

Source 

Conventional, standard flow measurements, well records, standing 
water level records, etc. 

Comments 

See also comments under "2. Upstream storage and catchments". 

The major portion of water used for domestic consumption, watering 
livestock, or irrigation comes . from rivers, streams, lakes, 
reservoirs, and groundwater resources. Water shortages in any of 
these sources, whether expected or not, greatly affect income and 
productivity - not only in rural areas, but in the urban and 
industrial sectors as well. Therefore, the more that water is 
reliably available throughout the year, and the more effectively 
it is controlled, the better. A good deal of discretion and 
judgment, however, has to be used when interpreting the results 
provided by these indicators. 

Excess amounts of water frequently translate into flooding or 
waterlogged ground. Both conditions impair productivity. Ideally, 
water flows and levels are managed so that extremes are "dampened" 
or mitigated to the fullest extent possible. However, some high-
low fluctuations are beneficial; i.e., traditional recession ) 
agriculture along rivers, lakes and ponds. Natural ecosystems 
often rely on an annual rhythm of high and low water. If this 
rhythm is disturbed or if peaks are reduced or increased, habitats 
are altered, possibly with far-reaching, adverse consequences. 

The normal saltwater intrusions into estuaries and river deltas can 
also change if flows from rivers and groundwater tables change. 
Over pumping groundwater reserves allows brackish water to enter 
distribution systems for domestic.or irrigation use with negative 
impact. Reducing river flows may result in salt water reaching 
further inland than before. 
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Issues 

LEVEL IV 
A. WATER 
5. Coastal water resources 

Determinants: water properties in coastal areas 
coaatal/tidal flows 

Coastal water resources are a key element to plant and wildlife 
habitat along a considerable portion of the Sub-Sahara African 
coastline. Mangrove forests, swamps, marshes, sea grass beds and 
coral reefs all depend on a naturally balanced water regime which, 
in many cases, is strongly influenced by the way natural resources 
along the coastline are used. While man-induced disturbances are 
caused primarily by industrial and urban development or large dams, 
rural activities can also affect these resources. A case in point 
are irrigation schemes which alter the natural flow of rivers, 
streams, or drainage. Excessive cutting of mangrove forests is 
another, well known example. 

Indicators 

a) Changes in the physical and chemical properties of water 

b) Changes on coastal water flow, tidal characteristics 

Note: For changes in natural vegetation cover and wildlife habitat, 
see indicators listed under other sections. 

Instruments 

a) Water analyses 

b) Interview with traditional users of area 

c) Special studies, reviews of changes in flow patterns 

Source 

PVOs, project managers, WRR. 

Comments 

Basically speaking, the fewer changes, the bett~r. Tourism, area 
protection, or assisting traditional users in adopting more 
efficient management rules may be a viable development alternate 
given the adverse impact other interventions generally have. 
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Issues 

LEVEL IV 
B. SOIL/LAND 

1. Land use 

Determinants: Cultivated land: pasture: forest ratios 
Shif ta and cbanqea 

How well or how badly natural resources are used can be seen quite 
easily (and dramatically) by observing how land is used over 
periods of 5 or 10 years. Changes in land use patterns document 
changes in resource use. 

Indicators 

a) Ratios of farmland, permanent pasture, forest and shrub land, 
other land 

b) Percentage change since the last ratios were determined 

Instruments 

a) Prepare or use existing land-use plans or maps on the village, 
regional, or national level 

b) Periodic RRAs that focus on land-use activities or have such 
a portion in their assessment 

source 

Some country-wide data are available, but it is important to be 
fully aware of the terms used to separate different land use units 

Comments 

Changes in the way land is used reveal how natural resources are 
managed across the board, not just in areas such as reserves or 
public land. 

Relevant maps and the land use ratios that can be derived from 
them, often tell at a glance what changes are taking place. They 
may reveal, for instance, if cultivated areas have increased (thus 
increasing the likelihood of more top soil erosion) , if forest 
areas are diminishing, or if less land is now laying fallow than 
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before. These and other changes are tell-tale signs of increasing 
pressures and NRM problems. Conversely, stable or decreasing 
ratios may well indicated that natural resources are reasonably 
well-managed and that productivity is not adversely affected. 
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Issues 

LEVEL IV 
B. SOIL/LAND 

2. Land classification 

Determinants: Actual vs. safe land use 
Fallow lengths 

Natural resources are dramatically affected by the way the land 
(surface) is used. Therefore, it is important to track changes in 
land use. 

Of particular importance is knowing what land use changes are 
taking place over time. One well-known fact is that farmers are 
forced to shorten and sometimes completely abandon traditional 
fallow periods when faced with increasing pressures. Increases in 
agricultural activity is causing enormous deforestation and 
erosion, as well as a host of other problems. The most important 
and most relevant relationships are covered by the indicators shown 
here, although the list is by no means exhaustive. 

Indicators 

a) Actual versus "safe" land use by standard classification 

b) Adequacy of fallow length 

c) Percentage of submarginal land being cultivated 

Instruments 

a) Aerial photos and land use maps 

b) Field observations (samples) of trends in fallow length 

c) Field checks of extent of submarginal land being farmed 

d) Interviews with farmers (see details in Level III) 

sources 

The concept of comparing actual versus "allowable" (using 
restrictions described in standard SCS Land Classification system, 
or equivalent) has been described in a AID/PPC D&E methodology 
report (No 11) by K. Kumar (1988). Other indicators are standard 
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while some are used in conducting RRAs. 

Comments 

It appears that a minimum ratio of area covered by perennial 
vegetation (grass pasture, shrub or trees) to total area is also 
required for farm soils to be sustainably productive. What this 
minimum ratio should be, however, is another matter. Since many 
of the small operations include some form of livestock raising, 
fodder and forage production is important in order to keep resource 
use and production in balance. Generally speaking, the drier the 
site, the higher the ratio should be. Even under better, more 
humid conditions, it should not drop below 25% lest the land become 
too exposed to wind or water erosion, dry out too much during the 
dry season, or lose an important source of organic matter. 
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LEVEL IV 
B. SOIL/LAND 
3. sustainability of yields of 

crop and pasture land 

Determinants: Parm or pasture yields 

Issues 

Yields adjusted for inputs made 
Use of agricultural chemicals 

Crop and pasture growth reflect the production potential of the 
soil. More specifically, yield measurements (in terms of kg/ha, 
for instance) provide valuable insight into how much a given soil 
is able to produce. The same applies for natural as well as 
improved (seeded, irrigated, etc.) pastures: the more forage they 
produce, the better the soil. 

One way to find out what a soil is capable of producing is simply 
to measure exactly what is being harvested. Comparing figures over 
time allows some conclusions to be drawn about the general state 
of the soil - whether it continues to produce as it always has or 
whether its production capacity is increasing or declining. One 
must be aware, however, that an increases in yield for one year may 
not necessarily be due to improved soil quality. Such things as 
exceptionally abundant rainfall, increased fertilization, or 
changing farming techniques also affect yields. 

Indicators 

a) Quality and quantity of crop(s) produced, or, in the case of 
pastures, amount of for age that can be harvested per unit 
surf ace. These data should be compared with those of previous 
years to assess differences over time. 

b) Inputs made to increase yields (labor, improved plant 
material, fertilizers, pesticides, etc.) 

c) Fertilizer use 

d) Pesticide use 

Instruments 

a) Harvesting and weighing of crops on carefully selected sample 
plots compared over time. 

b) Inventory of inputs, notes/observations, delivery and 
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application records. 

c) Nationwide statistical information (for fertilizers and 
pesticides). 

source 

Conventional (for crop and pasture yields) • 

Comments 

From a farmer's perspective, measuring how much has peen produced 
on a plot of land is the most direct and convincing proof of a 
soil's worth. The linkage between a soil's potential and decreases 
or increases in yields are clearly evident. If the soil wears out, 
yields will decline and productivity and income will suffer. 

Interpreting yield measurements must be done cautiously. Yields 
are influenced by a number of things such as rainfall, insects, and 
diseases which may occur sporadically. If these factors are not 
taken into proper consideration, the result may be skewed and 
erroneous conclusions drawn about . a soil's productivity. By just 
taking a few random samples, therefore, the researcher/evaluator 
may end up missing some of the important factors that affect 
yields. 

Yields also can fluctuate depending on which inputs are used and 
which management practices are applied. Such variances may result 
in differing yields from adjacent fields with the same soil. 

The greater the amount of fertilizer and pesticides used is no 
guarantee that the soils will be more productive; in fact, it often 
provides false assurances of soil productivity. While yields may 
go up over the short-term, they frequently begin to fall once the 
effects of inadequate protection, erosion, leaching, and decreasing 
organic content come into play . 
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LEVEL IV 
B. SOIL/LAND 
4. Soil Pertility 

Determinanta1 Chemical and physical soil properties 
Wind and water erosion 
soil aoiature conservation/retention 

Issues 

The "health" of a soil; i.e., its ability to support plant growth, 
can be measured in many ways. Of the multitude of analyses that 
provide this type of information, only the most relevant and 
practical ones should be implemented in order to prevent monitoring 
costs from skyrocketing. 

It is generally agreed that, apart from soil nutrient levels, soil 
erosion and the lack of organic matter are two of the factors most 
responsible for the declining soil fertility throughout Sub
Saharan Africa. 

Indicators 

a) Chemical soil properties 

b) Physical soil properties 

c) Wind erosion 

d) Water erosion 

e) Soil moisture retention 

Instruments 

a) 

b) 

c) 

Soil sampling at a minimum of two layers (0-20 and 20-40 cm.) 
and lab tests primarily for: ph, OM, CEC, and nut~ient levels 
(especially N&P) • Trace elements, toxicity, and salinity also 
may be important at sites where these problems are known to 
exist. 

Field analysis and sampling, and lab testing primarily for: 
depth (layers) and texture. (Surface temperature, 
conductivity, and structure). 

Water erosion: soil traps, runoff plots 
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d) Wind erosion: observing (measuring) dune movement, wind and 
wind-borne sediments. 

e) Soil moisture: test samples for soil-moisture content and 
soil-moisture tension. Also test samples for organic content. 

Source 

Conventional, PVOs, project managers. 

Comments 

Results from these various tests, especially if repeated over time, 
will provide a wealth of information on soil fertility trends in 
general. They will also be extremely useful when working in 
specific problem areas (low trace mineral content, increasing 
acidity/toxicity or salinity problems, etc.) that may be addressed 
as part of the applied assistance _ package. 

One way to monitor the changes in soil fertility brought about by 
new resource management techniques is to measure and test both 
"treated" and "untreated" samples; i.e., plots with and without the 
practice that lay in close proximity to each other. 

If large-scale areas are monitored, the following data should be 
analyzed and reviewed in addition to the indicators listed above: 

For water and wind erosion from aerial or ground observations: ~ 
affected areas as a percentage of all agricultural and pasture 
land . (And as always, change over time.) 

Specifically relating to soil loss due to runoff: sediment 
observation (sampling) in streams and rivers and based on it, 
calculation of soil losses in terms of t/ha/yr. 

In the case of wind erosion: systematic, repeated observations on 
the ground and from the air that allow for the calculation of 
parametric statistics such as the percentage of new (or moving) 
dunes in a larger, otherwise stable dune system, tons of sand 
transported, removed, or deposited by wind per ha. or front and per 
month or year, etc. 
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LEVEL IV 
C. NATURAL VEGETATION 
1. Natural Vegetation ratio 

Determinant: Natural vegetation cover: ratio and quality 

Issue 

Given the particular climate, soil, topography, and physiography 
present at each site, each ecosystem or landscape can retain 
sustainable productivity best when an optimal mix of natural 
vegetation and man-used surfaces are maintained. 

Indicators 

a) Ratio of areas of natural vegetation over total area 

b) Quality index of natural vegetation cover 

Instruments 

a) Analysis of maps, aerial photos; also (ground) surveys, 
agricultural statistics 

b) Sample field observations of plant composition and density 

source 

Standard, PVOs, project managers 

Comments 

An optimal, overall "natural vegetation cover ratio" can be 
established that guarantees that the natural resource base stays 
intact and that nature's replenishment capacity is not infringed 
upon. 

It would be far too simple to say that the more natural vegetation 
cover there is, the better. The fact is that some pressure (land 
clearing for food production, for example) can be tolerated as long 
as the overall recovery potential ·is not jeopardized. This allows 
a (limited) number of people to produce enough food and water to 
sustain themselves indefinitely. 

In most cases, the actual natural vegetation cover ratio is far 
below the sustainable limit, thus leading to the deterioration of 
natural resources. In these cases, more natural vegetation is 
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desirable so as to regain the balance just described. 

An additional qualifier is needed. In order for resources (soil, 
natural vegetation, wildlife, water, etc.) to retain their 
renewable attributes, natural vegetation has to remain in a 
reasonably sound and balanced state. Therefore, when assessing the 
state of natural vegetation, not only should the extent in terms 
of surface area be counted, so should its quality and relative 
intactness. 
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Issues 

LEVEL IV 
C. NATURAL VEGETATION 
2. cultivated Land 

Determinant: Tree/shrub cover 

Whether uniformly dispersed throughout farmland, or in other 
spatial configurations (wind breaks, live fences, growing along 
field boundaries or in compounds), trees and shrubs are an integral 
part of Sub-Saharan Africa's agricultural landscape. Apart from 
providing a whole host of products that supplement the crops or 
produce grown in the fields, trees and shrubs play a vital role in 
providing leaf litter, shade (thus reducing surface temperatures), 
and protecting soils from wind and water erosion. 

Indicator 

a) Percentage of tree/shrub crown cover of total cultivated area 

Instrument 

a) Aerial photos, ground surveys {plots, transects, etc.) 

source 

AID/PPC Paper on field level indicators, 
Methodology, Paper #14" (F. Weber, 1990). 
other donors. 

Comments 

"Design and Evaluation 
Also used by several 

A classic park/farm land configuration exists in much of Sub
Saharan Africa. The Acacia-millet/sorghum system of the Sahel is 
the best known (and most studied), but other combinations exist as 
well (Dobera glabra in dry land fields in Somalia, for instance). 

Not all tree species, however, provide the same protection against 
rain, wind, and direct sunlight. Other factors include: ground 
cover, organic content of soil, soil erodability, and steepness of 
slopes. Formulas exist that take these factors into account; but 
as a general measure, this indicator produces a good, first 
approximation of the trees' effectiveness. 
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Issues 

LEVEL IV 
C. HATtJRAL VEGETATION 
3. Grazing land 

Determinants: Parm: grazing land ratio 
Percentage of farmland that ia fallow 
Productivity of grazing land 

Pasture (or rangeland) and fallow land are grouped together as 
grazing land for practical reasons: often it is difficult to 
distinguish naturally revegetated land laying fallow from pastures 
or rangeland which have never been cultivated. 

The issue here is to find out more about the present use of fallow 
land. Since fallow and pasture practices form an integral part of 
traditional farming and herding systems, it is important to monitor 
their productivity. 

Experience has shown that traditional farmland can maintain a 
certain level of sustainability provided that it lays fallow for 
a number of years before being recultivated. The ratio between 
fallow length and the time a field is cultivated is critical. 

) 
/ Indicators 

) 

a) Relative proportion of (undisturbed) pasture, fallow and 
cultivated land compared to total land surface 

b) Percent of land in fallow (of total cultivable) 

c) Composition and density of, and dry matter produced by grazing 
land (pasture and fallow) 

Instruments 

a) Village level: farmer interviews combined with field surveys 

Larger areas: 

b) 

c) 

Existing agricultural surveys 

Some form of recent aerial photos are needed; they should be 
supplemented with field visits and extensive interviews with 
local people 
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d) Special case studies may be available from which information 
can be extrapolated (carefully !) 

e) Conduct district, provincial, or national agricultural 
surveys. Sampling reduces costs but introduces uncertainties. 

For range surveys: 

f) Interview local herders; frequently they have a good feel for 
this 

g) Combine this information with standard vegetation analyses and 
range condition surveys (clip, dry and weigh material from 
small sample plots) 

source 

Agricultural surveys and census data 
Standard vegetation analyses and range condition surveys 

Comments 

The minimum length of fallow time needed for farming efforts to 
remain sustainable depends not only on the soil, but also on the 
farming practices being applied. Variables such as crop rotation, __ ,,) 
use of farm residues, use of chemical or organic fertilizers, and _, 
soil conservation efforts can all affect soil productivity over 
time. In a typical, small-holder operation in sub-Saharan Africa, 
however, a reduction of fallow length is often the first sign that 
traditional farm land is coming under additional stress and, 
therefore, jeopardizing sustainability. Although each field is 
different, fallow practices have been used so widely and over so 
long a time that farmers generally know quite well what minimum 
lengths are required for things ·to stay in balance. Therefore, 
comparing ideal or standard fallow lengths with those presently in 
use gives a good indication of the pressures on land. This also 
provides valuable insight into trends in basic soil productivity. 

Taken together, minimum fallow lengths and the percentage of the 
landscape remaining covered by perennial (natural) vegetation 
appear to give as good a reading of farm soil productivity as 
other, more difficult to measure, parameters. 

In addition to directly affecting income levels of the rural 
population, range and pasture productivity also reflect the state 
the soils are in. Tracking changes that occur provides additional 
information as to how well the soils are holding up. 
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LBVEL IV 
C. HATURAL VEGETATION 
4. Foresta and woodland 

Determinants: Forest: cover ratio, aanaqement status, ownership 
Plantation/reforestation areas 
Composition, Density and Volume of forests 
Production an4 Conservation: Role an4 Values 

Issues 

An assessment of forest and shrub vegetation must first provide 
information on the composition and density of the stands. 
Information on standing volume (or weight) and annual growth 
provides additional details, as do data on harvest values of forest 
or tree products. It is important to know what local people get 
out of trees and forests - not simply in terms of fuelwood, poles, 
and timber, but also in regard to food, forage, and a wide and 
important array of other, non-ligneous products such as gum, fibre, 
medicinal plants, dyes, and weaving material. 

Regional or national natural resource tracking should include an 
overview of the state and extent of modern and traditional forest 
management efforts presently underway. 

Indicators 

a) 

b) 

c) 

d) 

e) 

f) 

* 

Percent forest/shrub over total area 

Forest/tree plantations by ownership, whether managed or not 

Composition and density of stands (and age for plantations}* 

Volume, growth and value of forest food, for age and other 
forest/tree products 

Ha. of forest/shrub having a protection/conservation role and 
value * 
Trends in degradation, deforestation and extent and success 
of efforts to counteract them * 

Denotes indicators that are also part of the indicators used 
in "Biodiversity 
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Instruments 

a) Basic area statistics on forest, shrub or tree cover provide 
a basic, quick overview of state and trends 

b) Field reconnaissance surveys, maps, aerial photos, etc. 

c) Vegetation analyses of plot or strip samples 

d) User surveys, local market studies, tree inventories 

e ) Review of forest legislation, management plans on record, 
annual reports of forest services, project records of donors, 
etc. 

f) Periodic special reports/studies of the state of natural 
forests/shrub land and plantations 

g) Studies/reviews of existing, traditional forest/shrub uses and 
pressures; the opinions, knowledge, and suggestions of local 
users must be part of the report 

sources 

Recent recommendations from natural forest management projects, 
nationwide statistics from international data bases on such items 
as deforestation, reforestation, managed forests, extent of forest 
and woodlands, etc. 

Comments 

Area statistics, forest maps, and operational reports of government 
controlled/managed forest areas are frequently incomplete, 
inaccurate, and not current. Where this is the case, they should 
be used with considerable caution and not without site visit 
verification . 

Basic information on composition and density can be gathered 
rapidly, at least to attain a first overview. Detailed studies 
take more time and may be ~arranted, depending on the production 
or protection/conservation value of the stands in question. 
Changes in natural vegetation cover can be documented nicely by 
investigating vegetation "successions" at regular intervals. This, 
however, requires specialists and the budgeting of extra funds. 

Detailed monitoring does little good if management and pressure
control in natural stands are not successful in reducing or 
eliminating over-cutting, over-grazing, and the opening of land for 
farming in these areas. 
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LBVEL IV 
D. WILDLIPB 
1. Kinda and Numbers 

Determinants: Animal list 
Prequency and composition 

Issues 

Included under this heading is the full spectrum of non
domesticated animals occurring in a given area under consideration 
and the role they play in the ecosystem in which they live. 

Indicators 

a) Lists (and numbers) of permanent or migratory species 
occurring * 

b) Frequency of occurrence by species * 

c) Composition (age, sex, health, etc.) * 

Instruments 

a) systematic, repeated observations, counts 

b) Interviews with local residents (hunters and others) 
especially about changes in numbers as well as the relative 
value or the nuisance of different species 

Sources 

Numerous methods for counting animals exist and have been used 
throughout Sub-Sahara Africa. Selecting the correct one for the 
job at hand should be left to specialists with a proven record in 
the field. 

Comments 

The status of its wildlife can tell muqh about the state of balance 
a natural vegetation system is in. Improvements and degradation 

* Denotes indicators that are also part of the indicators used 
in "Biodiversity." 
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of an ecosystem's fauna can be observed quite readily; this may 
signal the development of major changes in the natural vegetation 
cover, particularly forest and shrub areas, long before they become 
otherwise apparent. 
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LEVEL IV 

D. WILDLIFE 
2. Habitat and manaqement 

Determinants: Extent (surface) of habitat 
Quality of habitat and harvest, manaqed or not 

Issues 

All wildlife depends on the environment/habitat. The extent of 
areas of natural vegetation, as well as the shape they are in 
substantially determine the degree to which wildlife populations 
either maintain themselves, increase, or disappear. 

Indicators 

a) Surface area covered by wildlife habitat (by levels for 
different "quality", if possible) * 

b) Quality of food and water requirements for wildlife, extent 
and remoteness level of areas needed (for various needs), ·· 
effectiveness of protection where necessary. * 

c) Annual offtake/harvests by local people as well as visitors 

Instruments 

a) Maps, field surveys, over flights, aerial photos 

b) Vegetation analyses, behavioral observations (flight distance, 
e.g.); assessments of food chains for imbalances, health 
problems, etc. 

c) Interviews with local people, government fish or game agents, 
review of national or internationally gathered data 

source 

Wildlife and ecosystem monitoring; various sources 

* Denotes indicators that are also part of the indicators used 
in "Biodiversity." 

35 



Comments 

Wild animal resources have been used by local p~ople in Sub- ) 
Saharan Africa since the beginning of time; in many areas, not much 
has changed in the way they view these resources. The way they 
respond, however, is often affected by rapidly expanding 
demographic pressures, exacerbated in many places by mounting 
hunting pressures or changes in land use brought about by various 
development schemes. 

In some cases, wildlife and habitat protection has achieved 
considerable success. In other areas, encouraging results have 
been obtained in carrying out various fish or game management 
schemes; results which go beyond mere protection. In these cases, 
it is easy to verify how local people's incomes (and productivity) 
have been enhanced considerably as a result of the better 
management of natural resources - in this case, wildlife and the 
habitat it requires. 
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Issues 

LEVEL IV 
B. BIODIVERSITY 
1. General 

Determinants: Species lists and statistics 
Mature and extent of pressures 
General, Periodic Assessments 

Opinions as to what biodiversity entails and how it could be better 
managed are widespread at the moment. Still, some practical 
indicators can be identified. The problem is not difficult to sum 
up: 

The world's fundamental living resources, genes, species, habitats, 
and ecosystems are under tremendous pressure. The loss of any part 
of this living richness is dangerous: these systems are part of 
people's life support mechanisms and we do not know which 
components are the key to maintaining their essential functions and 
features. In response to this, _numerous strategies and action 
programs have been developed. Biodiversity is promoted as a 
development issue whose basic aim is conservation. As commendable 
as these ideas are, once they have been implemented, questions 
immediately arises as to what real impacts these interventions are 
having. The systematic tracking that is necessary has to rely on 
some practical indicators. 

Indicators 

Note: the indicators shown under "natural vegetation" and 
"wildlife" (marked with an *) already cover portions of the 
biodiversity issue. To these, the following should be added: 

a) Rare and threatened plant and animal species 

b) State, effectiveness of, and completeness of information on 
protection or conservation efforts 

c) Statistical data on: protected over total area 
endangered over total area 
managed over total area 
degree of degradation (low, med, high) 

d) Assessment of general biodiversity situation 

e> Nature and extent of pressures (cause, underlying reasons, 
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options people have), potential losers (of more effective 
biodiversity preservation) 

Instruments 

a) Inventory, counts of plants and animals (Red data book or 
list) 

b) Ecologic surveys and inventories such as monitoring of 
"indicator species", transects, analyses of plant successions 
(phyto-sociologic studies), etc. 

c) Socio-economic analyses/studies, surveys and interviews with 
users of ecosystems. Observations on use (trap counts, 
violations noted, etc.) 

source 

a.o.: International data 
conservation organizations. 

comments 

banks, various non-governmental 

Preserving biodiversity allows future income and productivity gains 
by providing a continued supply of the bio resources needed to 
develop more productive plant material and to furnish the basis for 
future discoveries of substances useful for health care, animal, 
and cup protection efforts. Even species or habitats presently 
considered useless or unproductive may furnish something useful at 
some future time. Eventually, the cumulative impact of 
biodiversity management over large areas must be considered (i.e., 
monitored). Resource management should become "ecosystem 
management" or "habitat management." 

38 

\ 
I 

__ ) 

) 
·~·· 



LEVEL IV 
B. BIODIVERSITY 

) 2. Specific 

) 

Issues 

Determinants: Cataloque of aites 
Types of pressures 
Bff ectivenesa of protection 
Benefit/cost analyses of managed areas 

In some instances, biodiversity preservation and more generally, 
ecosystem management, are closely related to "unique sites" which 
may consist of natural resources worth setting aside for special 
conservation/exploitation efforts (tourism, for example). Typical 
indicators in these cases include: 

Indicators 

a) Number and description of sites (inventory) 

b) Designated or actually protected vs. total areas or sites 

c) Types of pressures on sites 

d) Effectiveness of protection/conservation 

e) Benefits/costs of managed sites/areas 

From international data banks on a country-wide or regional basis: 

f) Number and areas of biosphere reserves 

g) Natural world heritage sites 

h) Wet lands of international importance 

Instruments 

a) Inventories, field surveys, government records 

b) Periodic interviews with users, government field agents 

c) Socio-economic assessments, analyses 

source 

New 
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comments 

Taken together, these five indicators ( a - e) provide an overview 
containing the most relevant information on: the size and location 
of sites, the nature and extent of existing pressures, the relative 
effectiveness of ongoing protection efforts, and the economic 
aspects that are at play. Such site-specific summaries make an 
overall evaluation possible; repeated over time they will indicate 
trends of successes or failures in regards to the particular site's 
preservation or improvement. · 

40 

) 
.~ 

_) 



) 
•._/ 

LEVEL III 
A: PEOPLE 

Determinants: People adoptinq practices 
Adaption, Absorption 

Issues 

The more people who adopt new practices the lead to better natural 
resource management, the better for all concerned. 

Indicators 

a) Number of people/families experimenting with new practices (on 
a trial basis) 

b) Number of people/families/organizations having adopted new 
practices 

c) Percentage of people (out of total population of the area) 
adopting new practices 

DO NOT use indicators such as: 

0 Number of farmers reached 

0 Number of village meetings held 

These indicators are merely "outputs"; linkages to adoption are 
notoriously weak. Reporting such figures gives program people the 
pleasant feeling that something special has been done, but not much 
else. 

Instruments 

a) Rapid overview: Repetitive field counts and observations 

b) 

• 

Periodic, open-ended, and unstructured, but targeted field 
visits to a representative sample• of individuals, families 
and/or organizations. 

For example, complete cross-section: rich-poor, male-female, 
old-young, different castes, different ethnic groups, etc. 
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source 

A CARE forestry project in Rwanda, 1988 . 

Comments 

The basic idea is to keep track of how many individuals, families, 
or organizations have adopted new practices and intend to continue 
using them . 

The results of some of these practices are easily detected from a 
distance {windbreaks or dune stabilization efforts, for instance). 
Others are more difficult to locate and quantify. For anything 
more certain than a preliminary rough guess, the potential users 
will have to be contacted and, if trends are to be verified, visits 
will have to be repeated. Even if adoption rates are much lower 
than anticipated, these visits are worthwhile in revealing why the 
techniques have not been successful. Such information may be 
important in terms of lessons learned. 

For linkages of various practices to Level IV, "Changes in the 
biophysical resource base", see the following indicator. 
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LEVEL III 
B. AREA 

Determinant 1 Area covered by new practices 

Issues 

The extent to which new practices may affect the natural resource 
base depends not only on the number of people who have adopted 
them, but also on the size of the area over which they have been 
adopted. 

Indicators 

a) Number of sq. m., ha or sq. lcm. covered by new practices 

b) Surface area covered as a percent of total surface where a new 
practice can be applied 

Instruments 

a) 

b) 

Rapid overview: Field counts and observations in conjunction 
with "People" indicator listed above 

In connection with field visits and, farmer interviews, 
measure/ estimate surf ace areas treated or covered by new 
practices. Depending on the practice, it may be necessary to 
quantify the degree of effectiveness achieved by those 
applying it. Some farmers may add much more manure to their 
fields than others, for instance. This and similar 
improvements will have to be "weighed" somehow. 

source 

Standard (as in RRAs) 

Comments 

Some interventions may be more visible from a distance than others. 
Horizontal rock ridges, for instance, are much easier to spot than 
recently planted trees that are dispersed in farm fields. Where 
efforts can be seen from a distance, rapid field counts and 
observations can be made. Where interventions involve less visible 
activities, more time has to be spent at each site. 
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Linkages to level IV 

While the number of people adopting new practices and the surface _J 
area covered by them are of primary importance, the impact of these 
efforts cannot be described in general terms. Each practice has 
its own particular effect on the biophysical resource base. To get 
an accurate idea of how each practice affects the way natural 
resources are managed is difficult. Only some general observations 
can be made for different groups of practices. The following list 
covers the most important of these. Notice that no distinction is 
made between short- and long-term benefits - a very important 
difference to the farmer who must decide whether to adopt a new 
practice. 

Soil fertility: 

Examples: Manure, crop rotation, tree leaf litter, incorporating 
crop residue, N-fixing trees o~ shrubs 

Effects~ Retaining higher plant nutrient levels and organic 
content; physical protection of soil surface; lower soil losses; 
higher infiltration rates; higher soil moisture retention 

Soil and water conservation: 

Examples: Horizontal rock (or earth) ridges, bench terraces, 
furrows and gradonis, gully plugs, check dams, water spreading 
schemes, bank protection (gabions; for example) 

Effect: Less surface, rill and channel erosion; lower soil losses; 
retaining more soil moisture in farm fields; higher on-site 
groundwater recharge; lower flood peaks, less sediment damage 

Natural forest management: 

Examples: Rotational coppice cutting of shrub steppe vegetation 
with periodic protection against livestock 

Effect: Reversing deterioration of natural forest/shrub cover. 
Rational harvesting of wood and fodder on sustained yield basis; 
enhancing natural re-vegetation trends; increasing or partly re
establishing biodiversity (inc. wildlife); slower runoff, less 
erosion, soils can build up (again). Also reduces pressures on 
presently used traditional wood sources. 

Range management: 

Examples: Seasonal and multi-annual pasture rotation with limited 
and controlled number of livestock, setting aside drought-reserve 
areas and enhancing recovery of specially set aside, zero-grazing 
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areas. 

) Effect: Reversing deteriorating pasture/range cover. Rational 
grazing on sustainable management basis. Also, positive effects 
listed under forest management, above. 

) 

varietal improvement: 

This is as much a technique as it is a "practice". As such, it 
helps to reduce pressures to open new land for cultivation by 
providing additional income. 

Biodiversity: 

Examples: Establishment and management of reserves, protected 
areas; establishment of natural windbreaks, re-introducing 
permanent vegetation along stream banks; . misc. exclosures. 

Effect: Protection of existing biodiversity; enhancing plant 
succession development; re-introducing trees/shrubs into landscape. 
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LEVEL III 
C. CBOICB AND TYPB OP PRACTICE 

Determinants: Number and extent of different practices 
Combined positive effect of different practices 

Issues 

Referring to the introductory remark on "Growth and Resource 
sustainability" (pg. xii), it turns out that rarely does one 
adopted practice alone have a sufficiently positive effect to 
offset the general degradation trends (of a drop in soil fertility, 
loss of permanent vegetation cover, etc.) affecting the natural 
resource base of areas in Sub-Sahara Africa. 

More often than not, one or .more additional and supplemental 
practices are needed to come anywhere near achieving this 
objective. This does not, however, automatically imply that the 
more practices that are adopted, the better the problem is being 
addressed. So, while adopting more than one practice is generally 
needed to bring about the desired changes, the indiscriminate 
accumulation of more new practices is not necessarily better. 

The tricky part is that in many instances, we do not know just how 
much one practice will contribute at a given site. Nor are we at 
all certain of the beneficial and mutually supportive effects of 
a combination of resource-enhancing practices. The bottom line is 
determining whether or not one or more of these practices has made 
the new use-system(s) more sustainable and, more specifically, to 
what extent? Enough only to slow down the existing trends? Enough 
to halt degradation, or enough to reverse the existing trends? 

All this adds up to requiring monitoring and tracking that is 
highly judgmental. And because so many simultaneous variables are 
involved, coming up with irrefutable, solid, hard data is extremely 
time consuming and costly. And even if such data exists for one 
case, there is no certainty that the results are transposable to 
other sites. 

Indicators 

a) 
.. 

Number of different practices adopted by local people and an 
educated, best guess as to the extent that they collectively 
help to alleviate existing downward trends in resource 
productivity. (It is extremely important · to know how the 
users feel about this and to compare their impressions with 
answers that are based more on the "technical" considerations 
perceived by donor representatives.) 
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b) The net result of information on other indicators such as soil 
fertility, natural vegetation cover ratio, tree/shrub cover 
percentage, etc. in terms of how much and how well the 
combined adopted practices have contributed toward achieving 
increases in productivity and sustainability. 

Instruments 

a) Records of how many practices have been adopted, how long ago 
and extent (intensity) with which they are applied. (From 
interviews with users, extension agents, or project records.) 

b) Periodic field visits and review of data (including production 
figures) by specialists. This is judgmental, of course, and 
therefore care must be used to ensure that these assessments 
are consistent enough to permit comparison of information 
gathered over time. 

source 

These indicators are quite new. Not much experience has been 
gathered yet and therefore the _information presented here has to 
be used with caution and as a guide only. 

Comments 

As pointed out under "issues", it appears that more than just one 
practice is needed to bring about resource sustainability in 
farming or herding operations in Sub-Saharan Africa. Yet, it is 
incorrect to simply assume that the more practices that are 
adopted, the better things will turn out. 

Careful observation in the field and careful consideration of 
users' reaction and observations, coupled with solid, technical 
assessment and judgment will provide the best first guess. 

As is frequently done in biological research, if more than one new 
practice (treatment) is being used, a set of comparison trials 
frequently gives good indications. Example: assume two practices 
are applied simultaneously. On a site that is as homogeneous as 
possible, arrange side-by-side treatments involving first one, than 
the other, then both of them combined, and then one "control" 
(untreated) sample. This may show which of the two methods 
produces which results. This wi11 also show whether two treatments 
are really better than one and/or which one contributes how much 
to the overall resulto 

Different "management" schemes (natural forests, range, water, 
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game, etc.) fall under this heading. With these, as with all other 
"practices", the number of people benefitting from them, as well 
as the area covered by them are important as well. This is why "C. 
Choice and type of practices" must be assessed and monitored 
together with the other main headings of level III. 
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LEVEL l:I 
A. PLANNING, POLICl:ES, LEGISLATION 

Determinants: Level and extent of national planning efforts 
Adequacy of policy aaking in regard to NRM 
Relative aatiafaction of local people with NRM 

laws and policies 
Bff iciency of donor coordination as exercised by 

host country government 
Bffectiveness of national monitoring and 

evaluation efforts 

Issues 

Better natural resource management increases the productivity of 
the resource base. The question is to what extent could or should 
resource users (the local people) change the way they are presently 
using the available resource? As experience has amply shown, 
better resource management would often be applied and would "make 
sense" to local people were it not for inhibiting national 
policies, counter-productive laws, and regulations or poor overall 
planning. 

Planning, policies, and legislation affect all other "boxes" on 
this level: Management and Administration, Economic Considerations, 
Technical, and Socio-cultural Aspects • 

Indicators 

a) 

b) 

c) 

Level, extent of national and regional NR planning efforts in 
terms of relevance, comprehensiveness, and balance between 
meeting users' needs and such issues as conservation, bio
diversity, sustainability, etc. (This most likely requires 
periodic special studies.) 

Adequacy of policies relating to natural resource management 
for the rural sector in general (land, vegetation, water, etc) 
and in particular, with regard to land (and tree) tenure, an 
access rights to resources and to benefit from their 
distribution. (See additional notes in "Comment" section 
below.) 

Extent, degree to which local people are satisfied with the 
authority they have over -the use of the natural resources 
available to them (given the fact that some form of ultimate 
control over resource use has to remain in the government's 
hand to guarantee the conservation, preservation, and 
sustainability of the country's · overall natural resources 
base.) Of particular importance here are changes which have 
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d) 

occurred over time. 

Degree and efficiency of donor cooperation in NRM as organized 
and "managed" by the host country/government 

e) Extent and effectiveness of host-country monitoring and 
evaluation systems and efforts pertaining to the natural 
resource base and the pressures to which it is exposed. 

Instruments 

a) Examine and understand existing planning documents, 
instruments, the way they are being applied and the effect 
they have up-country on the people and the resource base 

b) Study routine periodic official government publications that 
announce new texts, regulations 

c) Regular field visits, interviews with individuals, local 
government representatives, and local NGO operatives; assess 
the situation as perceived by the resource users and managers 
and identify and record changes that are taking place as a 
result of changes in planning and policy efforts. Also 
document, in quantitative terms where possible, cases in which 
planning rules, policies, laws, rules, etc. block or 
counteract what people otherwise could and would do, 
especially in terms of NRM. 

d) In conjunction with this, get a feel for the changes that may 
recently have occurred in the field (on farm, on rangeland m 
the forest, etc) in the pressures that people and their 
animals exert on the natural resource base. 

e) Review and assess minutes of donor coordination meetings and 
reports, observe comments and reactions expressed by other 
donors on the way planning, policy, and legal matters are 
being addressed • . 

f ) Periodic review of government efforts dealing with monitoring 
and evaluation efforts connected to NRM aspects. Check with 
other donors on their interest/policies in this regard. 

source 

Numerous contributions from specialists in the social science field 
and in public administration, particularly on such issues as land 
tenure, grazing (control) rights, water rights, forest/tree 
management, etc. 
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comments 

Important links exist between planning, policy-making, and 
legislation and the way resources are used (or abused) by local 
people. Some of these have already been alluded to under "issues"; 
others exist and directly affect what practices people are 
presently using or what new ones they aight adopt if changes were 
to be introduced. 

Unfortunately, it is often impossible to accurately predict what 
the effects of specific changes in planning, policy making, or 
legislation will have on natural resources. Whether these changes 
will affect the natural resource base positively or adversely is 
frequently not obvious from the outset. If, as a result of 
changes, people migration patterns change or, for instance, women 
have more time available to undertake other activities, resource 
pressures may diminish or increase - all depending ·on the way 
people react to these changes. 

Because of such uncertainties, . pilot-level trials are sometimes 
undertaken so that the effects of a policy or law change can be 
tested on a limited scale (by district, village, or in a 
watershed). Based on the observed results, adjustments or 
different approaches may then be tried and the concepts fine-tuned 
before being implemented over larger areas. 

on the subject of resource (especially land) tenure, the following 
special comment is offered: 

Criteria and indicators for "good" (as opposed to "inadequate") 
land-tenure legislation should address the following three items: 

Whatever language the text entails, the outcome, in terms of 
realities in the field should be such that as many people as 
possible wind up using, owning, or controlling land. A g o o d 
indicator for this would be the percentage of i n d i v i d u a 1 s 
owning/controlling a percentage of the land, expressed in "x % of 
the (local) people control y % of the land". What is to be avoided 
under all circumstances is large absentee land ownership where the 
majority of the local people wind up with little or no land for 
themselves. In this case, the statement would read, for instance, 
10 % of the people own 90 t of the land. A much more equitable 
situation would exist if, for instance, 60 t of the local people 
owned 80 % of the land or, a rarely achieved ideal, where 100 % of 
the local population living near by and using the resources 
themselves, would own virtually 100 % of the land. 

By the same token, resource sustainability should be assured 
through appropriate texts dealing . with ownership of land (and, :fir 
that matter, trees as well) with a minimum of restrictive 
legislation and a maximum of management-oriented encouragements. 
Control rules should be kept to a minimum, but it is unlikely that 
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they can be entirely avoided, especially on subjects such as land 
clearing practices, tree/shrub cutting, pasture (grazing) control, _______ ) 
and access (limitation) to water . 

Texts should also be focused on equitable, expedient resource 
adjudication, and conflict resolution and litigation procedures to 
be set up at the lowest possible government jurisdictional ( not 
executive) level . 
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LEVEL II 
) B. MANAGEMENT AND ADMINISTRATION, ORGANIZATION 

Determinants: Capacity/effectiven••• of qovernment institutions 
Capacity/effectiveness of local BGOs 
Local people'• comm.itaent to cooperate throuqh 

joint aanaqement ventures 
State of conflict resolution 

Issues 

It is becoming more and more evident that even under otherwise 
favorable circumstances, the various government institutions (as 
well as most local NGOs) through which NRM activities are 
influenced in one way or anotper, operate under inadequate 
management systems and possess only a l.imited capability to deal 
with the urgent . issues that regularly arise. This drawback 
curtails local people's potential to better manage natural 
resources even if all other conditions were conducive. 

Of particular importance, is an often witnessed reluctance on the 
part of governments to be willing and able to clearly define and 
spell out what authority and responsibility they wish to accord 
local NGOs. 

Indicators 

a) Capacity and effectiveness of government institutions and 
agencies in dealing with new and urgent needs to come to terms 
with all that is included in promoting, advocating, and 
introducing better NRM 

b) Capacity and authority of local organizations (NGOs) 

c) Local people's interest, willingness, and capacity to 
cooperate with government agencies to responsibly undertake 
NRM efforts on their own · 

d) Effectiveness, fairness, and equity of enforcement of laws and 
regulations 

e) State of resolution of natural resource conflicts 

Instruments 

a) Analyze and assess government and local institutions, 
agencies, organizations, and their potential a n d t h e i r 
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limitations. (Check for and evaluate official mandates for 
NGOs: constitution, officers, elections, membership, fiscal 
control, etc. ) 

b) Through field visits, interviews, group sessions, etc., find 
out what people would and could do if it were not for t h e 
constraints listed under issues above. Analyze and identify 
these constraints o 

c) Assess the state, equity, and capacity of existing resource 
conflict resolution systems 

d) Talk to people about the nature and quality of law enforcement 
as it pertains to natural resources. Also visit with agents 
in the field and . their supervisors to get their views. 
Accompany them, if possible, on some of their tours. 

Source 

Various sources, people working in public administration, voluntary 
organizations, or rural sociology.as well as management trainers. 

Comments 

Over the years, scores of case studies, evaluations, and resource 
management assessments have singled out ineffective and powerless ) 
local organizations as the critical missing link to "better" ~ 
natural resource management. The need for transferring more 
responsibility and authority to the local level in natural resource 
management was identified years ago when "Community Development" 
was the buzzword. Substantial emphasis is currently being placed 
on decentralization, empowerment, and assisting local NGOs in 
playing a more direct and important role in the management of 
(rural) natural resources. These and similar reflections point not 
so much to "linkages", but to what frequently is the missing link 
in otherwise well thought out management schemes. 

The essential query is who makes the rules and who enforces them? 
Once these questions are answered to the satisfaction of all 
players (local population, government and donor), new practices 
will have a significantly better chance of being adopted. 
Government representatives are pf ten hesitant to accept this 
responsibility for many understandable reasons. Some donor 
organizations also have shown considerable reluctance. 

It is also quite possible that, under the most discouraging 
scenario, the local people involved, for social, cultural, or 
historic reasons, are simply unable to provide the social glue that 
is needed to hold things together so that local organizations have 
a chance to function effectively. 
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Various government agencies, besides performing police work and law 
enforcement, provide some service to rural areas. The most 
important service which needs to be provided is to help bring about 
a change in the conditions that rural people are faced with. These 
are extension and service-oriented activities. New attitudes and 
the skills of agents is usually crucial. These aspects are 
addressed under II. D. "Techniques, knowledge" • 
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Determinants: 

LEVEL II 
C. BCONOMIC CONSIDERATIONS 

Pinancial, aaterial, or other incentives 
credit, aarkating and ~anking situation 
Required inputs to agricultural operations 
Xarket prices and fluctuations 

Issues 

One of the main reasons why people do not adopt new practices is 
economical: it simply is not worth it. Frequently, the situation 
would be substantially different were it not for some government 
rules, regulations, or policies which either cause costs to be too 
high, or profits and benefits to be too low to make the extra 
effort worth it. 

The economic situation as seen by the primary resource user/manager 
(the local people) must be assessed and the trends reviewed. 
Monitoring these aspects will point to the direction in which 
efforts should be focussed. 

Indicators 

a) 

b) 

c) 

d) 

e) 

Extent of, and conditions under which financial, material or 
other incentives are available to local people 

Extent of existing credit, marketing, or banking assistance 
and services 

Fees, permits, taxes on owning, harvesting, storing, \selling 
or trading farm, livestock, tree and forestry/bush assets or 
products and the disincentive they may represent 

Costs (in terms of money, labor, time) and availability of 
inputs (e.g.: tools, "improved" seed, chemicals, veterinary 
services, etc. ) • Also: cost of labor or contract services 
for plowing, (e.g.; cost of borrowing money; interest rates; 
rental fees for land (sharec~opping, fixed annual, etc.)). 

Market prices (fluctuations, government control or 
manipulation of farm, livestock, tree and forestry/bush 
product prices); product storage fa c i 1 it i es, credit 
availability, subsidies offered. Also: Possibilities or 
potential for off-farm employment. 
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Instruments 

a) Government or project records, reports, and studies 

b) Repeated farm level operational and cash flow studies. 

c) Periodic price surveys of local markets 

d) Tracking fixed price ceilings set by government for farm or 
forest products. 

e) Interviews with local people, local businessmen/women about 
credit and loan systems, habits and their constraints, and 
shortfalls 

Source 

Standard; RRAs, socio-economic studies, etc. 

Comments 

It is impossible to list the full spectrum of economic incentives 
and limitations for each and every advantageous NRM practice that 
is of interest. Linkages for those shown above are summed up below 
with accents placed on the limitations and blocks that frequently 
present themselves. The bottlenecks which may prevent local people 
from adopting new practices, even if all other elements (rights, 
management structure, knowledge, etc.) are in place, cover a wide 
range of situations: 

Examples of bottlenecks (disincentives) are: 

l. Fees for permits to cut trees (including those "owned" 
privately), transport them, sell them; market right fees. 

2. Permits to transport farm products to the market, across 
district or provincial boundaries; permits to clear or burn land. 

3. Taxes (on the earnings and assets owned by associations or 
cooperatives); head taxes on livestock. 

4. High cost of "commercial" interest rates; the most reasonable 
rates offered by lending institutions are usually out of reach for 
small holders because they: do not qualify, do not have the 
necessary legal status (associations, e.g.), or the nearest bank 
is too far away, etc. 

5 . Needed agri-chemical products or veterinary medicine, improved 
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seeds and other non-local inputs are not available when they are 
needed. (This may be due to management shortsightedness (see 
previous section)). · 
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LEVEL II 
D. TECHNIQUES, KNOWLEDGE 

Determinants: Number and type of new technoloqies 
opportunities to o~serve new approaches 
Quantity and quality of qovernment field aqents 

Issue 

People cannot introduce and adopt new practices into their 
operations unless they know about them and have enough confidence 
in them to at least try them out once, if only on a small scale. 
As numerous case studies show, a number of different ways exist for 
knowledge and familiarity of "new" techniques to reach farmers and 
herders. These records also show that a minimum trial time is 
needed before people decide to either adopt the new techniques 
fully or to incorporate them into routine farming or herding 
systems. 

Indicators 

a) Number and type of new and appropriate (as judged by the end 
users) techniques, approaches, new plant and animal material 
available for trial and acceptance 

b) Inventory and assessment of opportunities and options for 
local people to become sufficiently aware enough about them 
to give them a try. Such opportunities include: local 

trial/demo installations, organized visits to other sites, 
government or NGO advisory and response service, etc. 

c) Quantity and quality of extension-type agents involved in 
communication and technology transfer and in providing other 
government services. (Closely related to II. B. "Management 
and Administration Organizations") 

Instruments 

a) 

b) 

c) 

Systematic, periodic field visits, interviews and discussions 
with potential user/client groups 

Periodic field assessments of attitudes and competence of 
government field agents 

Systematic contacts with government technical and public 
donor/lender agencies and NGOs 
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d) Occasional, informal checking with R&D organizations involve~ 
in rural institutional or technology development 

source 

Various evaluation methodologies, especially those dealing with 
technology transfer, promotion of small businesses, skill training 
of local organizations, etc. 

Comments 

The prospect of a successful spontaneous adoption of new practices 
depends on many things. Above all, they must be technically sound. 
But in a more general context, they must "make sense" to local 
people, that is, they meet the user-clients• needs (and 
limitations) in terms of exist~ng economic, social, cultural and 
administrative-legal-political realities. 

The indicators shown under this heading address the most important 
aspects normally dealt with as technical concerns; furthermore, and 
just as importantly, people must somehow find out about the new 
ways and new options available to them that can lead to better 
management of natural resources. ·What needs to be tracked in this 
regard is the extent to which local people have the opportunity to 
learn enough about new practices to decide whether or not to adopt 
them. 

Local government agents can play a key role in all this. Past 
experience shows that the individual agent's orientation, 
attitudes, training, and the personal reward systems under which 
he or she operates are often seriously flawed. Most of the time, 
they need total revision. 

The agent's effectiveness, capabilities, and attitudes are often 
the most crucial weak point. Tactful but hard-data monitoring is 
critical. Note that the last two points are closely intertwined 
with II. B. 

64 --, 



_) 

. 
_) 

Determinants: 

LEVEL II 
B. SOCIO-CULTURAL ASPECTS 

Bxistinq •ooial fabric, cohesion . 
Beliefs, taboos and other cultural constraints 

People'• aspirations, hopes, and the limits of 
their enqaqement to the future 

Issues 

Of all the elements that deserve close monitoring attention, this 
one quite likely is the most elusive and difficult to approach in 
a systematic way. Yet, it encompasses a host of issues and known 
stumbling blocks that can not be ignored. 

To begin with, local people's basic beliefs, values, and 
aspirations have to be known if it is to be ascertained that what 
is being promoted and pursued by outside funding agencies is at 
least partially in line with what the people want to achieve. 
Experience has shown for instance, after long and frustrating 
efforts, that poor local farmers are often not nearly as interested 
in increasing their farm income and productivity as they are in 
ceasing farming altogether and becoming traders or local merchants. 
Equally important are other fundamental views and attitudes such 
as those founded upon local people's perceptions of: 

the importance and merit of the concept of "equality between 
generations", the rationale upon which sustainability is based; 

problem solving versus fatalism: do people believe they can, 
should, or must help themselves (better manage natural resources, 
for instance) or is the state and shape natural resources are in 
controlled and managed by higher forces who might even be 
"punishing" people for trying to intervene; 

the wisdom, worth, or risk of changing traditional use
systems. How willing are they to try new approaches or techniques? 
Experience on this subject varies widely from place to place. In 
one location, farmers are quite ready to try something new and 
different - indeed, they frequently do so on their own; In other 
cases, however, one gets the impression that people would rather 
die than switch. 

Indicators 

a) 

b) 

Already existing social cohesion, tradition of working and 
resolving problems together on a community or group level 

Beliefs, taboos, curses, "magic" affecting local people's 
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commitment to NRM efforts. (Sacred areas off limits to 
"interventions", for instance.) 

c) Assessment of what people will and can do, what they will not 
and cannot do. (This, too, can change remarkably over time.) 

Instruments 

a) In-depth contact and dialogue at regular intervals. Un-
structured, nonaggressive communication simply asking, 
listening, and observing. Ask: the answers are there! 

b) Project or government records, special studies, inquiries 

c) Track land-use changes, other changes in the local natural 
resource base to see if links exist between these changes and 
if there is an evolution in the local socio-cultural situat:i.cn 

Source 

New; based on observations and comments, reports and 
recommendations found scattered through evaluations, project 
papers, special studies, personal experiences with people working 
in the field. 

Comment 

This is a relatively new field to assistance programmers and 
decision-makers, but one that warrants much more attention than has 
been given in the past. Since it is now recognized that local 
people (the "ultimate integrators") are the final judges of "what 
works" in NRM, their hopes, aspirations, fears, and reservations 
are one of the key elements that will ultimately determine whether 
foreign assistance efforts will prove worthwhile. 
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Issues 

LBVBL I 
ACTIONS 

Determinant: standard input/output aonitorinq 
(Perf oraanoe trackinq) 

According to the logic inherent in the NRM Framework, the 
activities selected on Level I are those which will help, as 
directly and efficiently as possible, bring about the conditions 
deemed necessary for people to adopt and incorporate new and better 
NRM practices into their operation and resource-use systems. 

As difficult as it is to completely catalogue the many conditions 
that may and could be created that would lead to this aim, it is 
equally difficult to assemble a comprehensive list of different 
actions which may help initiate_ these changes. 

On the other hand, once actions have been selected, tracking the 
progress that is being made follows the same procedures that have 
been in use for years in connection with the standard logframe 
analysis: input/output level. 

_ ) Indicator 

a) Timeliness and quality of efforts compared to plans, 
contracts, schedules and terms of delivery 

Instruments 

a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

Implementation schedules 

Contracts and agreements 

Payroll records (PIO/Ts) 

Invoices (PIO/Cs), vouchers 

Freight records, Bills of La~ing, Airway bills 

Construction inspection records (percent complete, etc.) 

Progress reports 

List of conditions precedents, established "benchmarks", etc. 
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i) customs (clearance) records 

k) Financial records, various sources (inc. suppliers, banks, 
etc.) 

source 

Standard procedures, logframe instructions, etc. 

comments 

Producing specific outputs in terms of services, goods, material, 
construction, etc., is one thing. Actually changing conditions in 
the field so that they are more favorable to local initiative and 
participation, is quite another. 

The linkage between outputs and anticipated or hoped-for changes 
on Level II cannot be taken for granted. This is important because 
it is normally the donor who initiates actions on Level I, while 
it is more often than not the host country's favorable reaction to 
these initiatives that is needed before Level II changes can and 
will occur. This requires a carefully balanced mix of trust and 
risk-taking. Obviously, close monitoring is needed to be able to 
tell what is happening and what is not. In order to observe and 
document the link(s) between Levels I and II, the indicators of 
both levels must be carefully observed at the same time. Only then 
will one find out whether the outputs provided will catalyze or ,. 
bring about the desirable, planned changes in conditions. 
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INDEX OP INDICATORS 

Indicator 

Goods Produced 

Agricultural yields 

Income Level (individual or family) 

Water - Physical Properties 

Water - Chemical Properties 

Water - Biological Contamination 

Quality of Wastewater Treatment 

Percent of Population with Access 
to Safe Drinking Water 

Ratio: Volume Actually Stored/ 
Total Available Volume 

Of ftake versus recharge 

Multiple use/benefit Distribution 

Water Balance 

Extreme High and Low Stages 

Water Yields (discharge over time) 

Bank and bottom erosion 

Sediment transport 

Flow control 

Changes in coastal Water Properties 

Changes in coastal water flow, tidal 
characteristics 

Ratios of land usage 

Percentage change in land use ratios 

Actual versus Safe Land Use 
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Level 

V. A. 

V. A. 

V. B. 

IV. A. 1. 

IV. A. 1. 

IV. A. 1. 

IV. A. 1. 

IV. A. 1. 

IV. A. 2. 

IV. A. 2. 

IV. A. 2 • 

IV. A. 2. 

IV. A. 3. 

IV. A. 3. 

IV. A. 3. 

IV. A. 3. 

IV. A. 4. 

IV. A. 5. 

IV. A. 5. 

IV. B. 1. 

IV. B. 1. 

IV. B. 2 



Adequacy of fallow length 

Percentage of submarginal land 
being cultivated 

Quality and Quantity of crops produced 

Inputs made to increase yields 

Fertilizer use 

Pesticide Use 

Chemical Soil Properties 

Physical Soil properties 

Wind Erosion 

Water erosion 

Soil Moisture retention. 

Ratio of areas of natural vegetation 
over total area 

Quality index of natural vegetation cover 

Percentage of tree/shrub crown cover 

Relative proportion of pasture, fallow, 
and cultivated lands to total land surface 

Percentage of land in fallow 

Composition and density and dry matter 
produced by grazing land 

Percentage forest/shrub over total area 

Forest/tree plantations by ownership 

Composition and Density of stands 

Volume, growth and value of forest food 

Ha of forest/shrub having a 
protection/conservation · role 

Trends in degradation, deforestation 
and extent and success of efforts 
to counteract them 
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IV. B. 2. 

IV. B. 2. 

IV. B. 3. 

IV. B. 3. 

IV. B. 3. 

IV. B. 3. 

IV. B. 4. 

IV. B. 4. 

IV. B. 4. 

IV. B. 4. 

IV. B. 4. 

IV. C. 1. 

IV. C. 1. 

IV. C. 2. 
--·"'" ' 

IV. C. 3. 

IV. C. 3. 

IV. C. 3. 

IV. C. 4. 

IV. C. 4. 

IV. C. 4. 

IV. C. 4. 

IV. C. 4. 

IV. C. 4. 
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Lists and numbers of permanent or 
migratory species 

Frequency of occurrence by species 

Composition of wildlife population 
(age, sex, health, etc.) 

Surface area covered by wildlife habitat 

Quality of food and water requirements 
for wildlife 

Annual harvest by locals and visitors 

Rare and threatened plant and 
animal species 

State, effectiveness of, and completeness 
of information on protection or 
conservation efforts 

Statistical data on protected over area 
endangered over area 
managed over area 
degree of degradation 

Assessment of general biodiversity 
situation 

Nature and extent of pressures 

Number and description of sites 
(inventory) 

Designated or actually protected vs. 
total areas or sites 

Types of pressures on sites 

Effectiveness of protection/conservation 

Benefits/costs of managed sites/areas 

Number and areas of biosphere reserves 

Natural world heritage sites 

Wet lands of international importance 
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IV. D. 1. 

IV. D. 1. 

IV. D. 1. 

IV. D. 2. 

IV. D. 2. 

IV. D. 2. 

IV. E. 1. 

IV. E. 1. 

IV. E. 1. 

IV. E. 1. 

IV. E. 1. 

IV. E. 2. 

IV. E. 2. 

IV. E. 2. 

IV. E. 2. 

IV. E. 2. 

IV. E. 2. 

IV. E. 2. 

IV. E. 2. 



Number of people/families experimenting 
with new practices III. A. 

Number of people/families/organizations 
having adopted new practices III. A. 

Percentage of people adopting new practices III. A. 

Number of sq. miles, ha, or km. 
covered by new practices III. B. 

Surf ace area covered as a percent of 
total surface area where a new practice 
can be applied III. B. 

Number of different practices adopted 
by local people and best guess of 
the extent that they collectively 
help to alleviate downward trends 
in productivity III. B. 

Net result of other indicators how 
much and how well the combined adopted 
practices have contributed toward 
achieving increases in 
productivity and sustainability III. c. 

Level, extent of national and regional NR 
planning efforts: relevance, 
comprehensiveness, and balance between 
meeting users' needs and conservation, 
bio-diversity, sustainability 

Adequacy of natural resource management 
policies, particularly with regard to land 
(and tree) tenure, access rights to 
resources and benefit from their 
distribution. 

Extent, degree to which· local people are 
satisfied with the authority they have 
over the use of the natural resources 
available to them 

Degree and efficiency of donor cooperation 
in NRM as organized and "managed" by the 
host country/government 

Extent and effectiveness of host-country 
monitoring and evaluation systems and 
efforts pertaining to natural resource 
use and pressures 
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II. A. 

II. A. 

ll. A. 

ll. A. 

II. A. 
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Capacity and effectiveness of government 
institutions and agencies in promoting, 
advocating, and introducing better NRM 

Capacity and authority of local 
organizations (NGOs) 

LOcal people's interest, willingness, and 
capacity to cooperate with government agencies 
to undertake NRM activities on their own 

Effectiveness, fairness, and equity of 
enforcement of laws and regulations 

State of resolution of natural resource 
conflicts 

Extent of, and conditions under which 
financial, material or other incentives are 
available to local peop~e 

Extent of existing credit, marketing, or 
banking assistance and services 

Fees, permits, taxes on owning, harvesting, 
storing, selling or trading farm, livestock, 
tree and forestry/bush assets or products 
and the disincentive they may represent 

Costs (money, labor, time) and 
availability of inputs (such as tools, 
"improved" seed, chemicals, veterinary 
services, etc.) Also: cost of labor or 
contract services: cost of borrowing money; 
interest rates; rental fees for land 
(sharecropping, fixed annual, etc.) 

Market prices (fluctuations, government 
control or manipulation of farin, livestock, 
tree and forestry/bush product prices); 
storage costs; credit availability, 
subsidies offered; potential off-farm 
employment. · · 

Number and type of new and appropriate 
techniques, approaches;-new plant and 
animal material available for trial and 
acceptance 

Inventory and assessment of opportunities 
for local people to become aware enough 
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II. B. 

II. B. 

II. B. 

II. B. 

II. B. 

II. C. 

II. C. 

II. C. 

II. C. 

II. C. 

II. D. 



to try them out 

Extent and Quality of extension-type 
activities and agents 

Social cohesion, tradition of working 
and resolving problems together on a 
community or group level 

Beliefs, taboos, curses, "magic" affecting 
local people's commitment to NRM efforts 

Assessment of what people will and can do, 
what they will not and cannot do 

Timeliness and quality of efforts compared 
to plans, contracts, schedules and terms of 
delivery 
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II. D. 

II. De 

II. E. 

II. E. 

II. E. 
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