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Land-use Planning to Help Sustain Tropical
Forest Resources

ERIC L. HYMAN
US Congress, Office of Technology Assessment

Summary. — Greater use of land-use planning could help sustain tropical forest resources,
particuiarly in countries where future alternatives have not been closed off by prior laund-use
allocations. Although suitable planring techniques are available, they have not been used to
their full potential in tropical countries because of (1) insuffizient appreciation by decision-
makers, (2) limited availability ot data, (3) scarcity of planniug expertise, () cost, and (5)
domination of decision-making by special interest groups. The usefulness of existing techniques
can be miproved by (1) increasing the timeliness and focues of analysis, (2) improving the Jdata
base, (3) encouraging public participation, (4) improving commurication of findings, (5) adopt-
ing an interdisciplinary approach, and (6) incorporating better monitoring and evaluztion in

project implementation,

I. INTRODUCTION

Most conversion of forest land to other uses
occurs  without adequate consideration of
whether the patural and human rescurces
available will sustain the new land use (Hamil-
ton, 1982). Unfortunately. much of the remain-
ing tropical forest lund is too infertile or dry
to sustuin traditional farming or extensive
livestock grazing and most people in tropical
countries do not have the capital, skills, re-
sources and access to inputs and services
necessary to apply intensive agricultural tech-
niques on this land, When such lands are
cleared for unsustainable land uses, the soil.
wate, and biological resources on- and off-site
may be degraded in the long run (FAO, 1976),
Similar problemis muay occur following un-
controlled comunercial logging, mining or road
construction on steep slopes.

Th- nroblem, then, is to mateh land develop-
ment activities to the specific site capabilities.
Sites that cannot sustain other uses should
ve retamed in natural conditions or reforested
for such uses as watershed protection. non-
wood products.  preservation  of  biological
diversitv  outdoor recreation,  or closely-
regurated wood harvesting Forested sites that
tan sustain other uses may be modified for
more intensive forestry oragroforestry purposes
ar converted to agricultural, mining, urban or
ndustrial uses compatible with the natural and
wman rescurce capabiljties.

Some tropicd! countries are using land-use

837

planning to help match land capability with
tand use. Broadly interpreted, land-use planning
has four components: (1) biophysical assess-
ment, (1) financial and economic analyses,
(3) social assessment, and (4) monitoring and
evaluation. Land-use planning is best viewed
as a4 flexible, itcrative process that produces
information as needed 1ather than resulting
in a blueprint for develnpment. This flexibility
s especially  impostant in forest  resource
development projects where the tisks may be
lurge and the approaches are innovative or
experimental. For exampte, social forestry
projects may involve pecpic who have not
participated in forestry before or meay use lands
outside of the foresters customary domain.

2. BIOPHYSICAL ASSESSMENT

A Dbiophysicil  assessment  provides one
dimension of information for effective land-use
management. Existing techniques are straight-
forward and relatively efficient. They car be
carried out at different levels of detail with

*The author would like to acknowledge the helptful
comments of Bruce Ross-Sheritt and Walter Parbam
in-preparing this paper. This paper » drawn from
Chapter L1 of the teport, fechnowowios 1o Sustain
Tropical Forest Resources (Office of Technology
Assessment, 1984 Some other aiticles drawn t om
the OTA report are Hyman (Forthcoming and sub-
mittted a und b)
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varying requirements for monetary resources,
staff expertise and available data.

Many factors affect the biophysical suitability
of a site, including:

1. Climate — precipitation, temperature,
wind, droughts, fioods, storms, fire risk
and air pollution potential

2. Geomorphology and geology - slopes,
stabilitv, location and nses of surface and
ground water, mass mrovements of earth,
depth to bedrock and unique features

3. Soils — nutrients, structure, depth and
erodability

4. Flora and fauna — biological diversity,
ecosystem fragility, valuable specices, pests
and diseases.

There are two basic approaches to bio-
physical assessment. The most common ap-
proach consists of identifying the constraints
that could inhibit a particular land use and
looking for sites where the constraints are
manaceable. A less common approach is land
classification — determining the best uses for
cach site within a given parcel of land. At
present, neither @oproach is used to its full
potential in tropical countries (Qadri, 1982).
In particular, the latter approach has great
potential to help sustain the long-term pro-
ductivity of forest resources.

(a) Selecting a location for a given land use

The first step in choosing a site for a given
land use should be to determine what con-
strainte might affect that type of development.
By eliminating sites with incompatible char-
acteristics, some of the harmful, unintended

consequences of land conversions can  be
avoided (e.g. soil c¢rosion or build-up of soil
salinity).

Usually, site suitability is a matter of degree
and wvaries with the technologies adopted,
intensity of management and care in imple-
mentation. Certain  sites are  permanently
unsuitable fer particular uses. Other sites may
be conditionally suitable if good management
practices are followed.

(b) Land classification

Land classification is a ‘site-oriented’ ap-
proach that categorizes land in terms of its
suitabilities for various uses. Table | briefly
describes some :ommon land classification
methods. These snethods are mainly suited
for identifying the rescurces of a given area.

Classifications may be made at various
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levels. Macro-level classifications are a broad-
brush scanning of large land areas to establish
nationai or regiona, priorities. Micro-level
classification is a task for local public or private
land managers who have specific mandates
such as cconomic production, watershed
management, wildiife conservation, and inilitary
security. The most immediate need in develop-
ing countrics is for macro-level classification
(Hamilton, 1981). Subsequently, micro-level
classifications could be used to support decisions
on the use of specific land parcels. Micro-level
classifications are important because land
characteristics may vary a lot within a broad-
brush classification.

Exoting land classification systems have
some limitations. They are less well-suited for
determining appropriate management practices
for existing land uses or predicting the con-
sequences of proposed changes in land nse and
policies (Mueller-Dombois, 1981}, Since many
systems are oriented toward a particular land
use such as agriculture or forestry, they do
not consider overall land suitability (Qadri,
1982). None of the systems measures land
productivity directly because that would be
expensive and time-consuming. Some systems
are more appropriate for use 1 ecological
studies than in helping decision-makers answer
land management questions (Cameron, 1981),
None of the systems identifies what are the
direct or indirect biophysical impacts of land
use conversions.  Moreover, these  systems
neglect gradual changes in biophysical factors
that may result in varying limitations on land
uses (Lee, 1981).

(¢) Analytical techniques based on
biophysical factors

Planners have a number of techniques to
ircorporate  biophysical factors in decision-
making. Map overlays are commonly used
in the United States for selecting sites for
particular land uses. One such technique
(MclHarg, 1969) begins with a set of key bio-
physical attributes, For each attribute selected,
a separate map is produced with white, black
or shades of grey to show whether the attribute
is suitable, unsuitable or partially unsuitabie
for a specific type of development. The overall
suitability is determined by laying the individual
maps over cach other and examining the
distribution of shading intensitics. This pro-
cedure implicitly assigns an equal weight to
cach biophysical attribute although, in fact,
their importance may vary.

r)/
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Table 1. Commor: land classification methods

1.

Australian Land System

The Australisn Land System (Chrictian and Stewart, 1968) uses aerial photos to survey
large areas for ugricultural, forestry and reereational potential, A ‘site” is defined as a
uniform land form with common soil types and vegetation. A 'land unit' is a collection

of related sites with a pa:dicular iand form A ‘land system’ is a group of geomorphologically
and geographically associated land units, usually bounded by a geological or geomorpho-
genctic feature or process.

. Ecological Series Classification

The Ecological Series Classification (Mueller-Dombois and Ellenberg, 1974) describes forest
habitat types in bioclimatic terms: a plant ommunity’s soil, water and nutricnt regimes;
soil surface characteristics, and undergrowth plant distributicn. The technique produces
site indices for cach habitat ty pe that vary with the productive capacity of the trees, natural
regeneration capability, the appropriate species for tree-planting, fertility requirements and
engineering pronertics,

Holdridge Life Zones System

Holdridge Life Zones (Holdridge, 1967) are broad bioclimatic units defined by mean annual
precipitation, miean annual biotemperature (iir temperatures adjusted to eliminate negative
values), and potential evapotranspiration. These browd units can be subelassificd by suil,
seasonal rainfull distribution, drainage and mature vegetation associations,

Canadian Biophysical System

The Canadia., Biophysical System (Lacate, 1981) is a hierarchical classification, The basic
unit used is tie *lund type’, which i, characterized by a homogeneous soil series and

sequence of vegetation, Land types are subdivided into *land phases' according to their

stage of vegetative succession. “Land systems' are sroups of Land types with a recurring
pattern of land forms, sotls and a sequence of vegetation, The next broader umit, the ‘land
district” hos a distinet pattern of relief, geology, geomorphology ind a sequence of vegetation,
Finally, there are tand regions’, distinet climatic zones associated with o particular climax
vegetation,

Webb's Structural Classificacion of Humid FForests

This is a classification system fer humid forests based on vegetation structure and
physiognomy including such tactors as forest structure, compuosition, canopy closure, ty pe
of emergents, species grew th foems, and leat size (Webb ey al., 1977). The system correlates
vegetation, structure, and physiognomy with rain, altitude, cloudiness, temperatures,

soils, drainage and wildlife habitat,

Krajing’s Riogeoclimatic Zonation Svstem

Krajina's Biogeoclimatic Zonation System (1973) is based on forest habitat types. Each
zone Is characterized by a climatic climan vegetation, climate and soil typue. However, a
‘climatic climax® might be detlected into an “rdaphic dlimas” duz 1o poorly or excomively
drained soils or 4 *topographic climax® on steep slopes or alluviai flats.

USDA Soud Conservation Land Capability Svstem

The USDA Soil Conservation Land Capability System (Klingetuel and Montgomery, 1961)
wsen sail survey muapping units grouped into eight clisses according ro the capability

1o sustain cultivation, grazing, forestry, wildlite, and recreation without »rosion. The
classitication system indicates the degree of limitation to intensive uses.

California Soil Vegetation Survey

The Californis Forest and Range Experiment Station (1958) developed a classification
system predicated on the assumption that soil tyves are correlated with differences in
vegetation on undeveloped lands, Aerial photas are used to observe the type, age, density,
and structure of the vegetation.

Source: Adapted from Hamilton, 1982.
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The ‘METLAND’ technique (Fabos et al.,
1978) is an extension of the map overlay
approach whicl uses computers to manipulate
data and generate alternative plans. Thus, the
attributes can be given difterent weights and
more attributes can be included.

Both of the above techniques assume that
natural system relationships are determined by
land physiography. Neither technique is well-
suited for analysing indirect or cumulative
impacts of land uses. Unless combined with
simulation modelling, these techniques de not
reflect  dynamic changes over time in the
magnitudes or types of impacts associated with
various land use activitices.

Other techniques reveal site potential for
specialized uses; an example is the Habitat
Evaluation Procedure (US Fish and Wildlife
Service, 1980). This procedure assesses the
impacts ot lsnd-use changes on the quantity
and guality of habitat for selected fish and
wildlife species. The procedure relies on aerial
photos or ficld work and modelling. Since
a prepesed action of ten results in gains for
some syecies and losses for others, the Iabitat
Evaluation Proccdure has a provision for
calculating relative  value  weights  for the
indicator species. The above techniques and
others are described in detail and evaluated
by Nichols and Hyman (1982).

One specialized indicator for forestry s
Wadsworth's (1969) watershed value index. This
i* a numercal scoring system that can be used
as a ruleof-thumb in deciding whether a
forest cover should be retained on a site for
watershed protection. The index accounts for
slope ard the existence of critical environ-
mencal factors.

(d) Applicetions of land classification
¢itd site-suitability analysis

Land classification  and  site-suitability
analyses have been applied in a fair number of
tropical countries although more often as
a research effort than as part of a routine
planning process carried out by a government
agency or private firm. For example, the
techniques have been demonstrated in Mexico
(Marten, 1981) and Venezuela (Hawes and
Hamilton, 1980). loldridge Life Zones have
been mapped for over 20 countries. The map
overlay method has been used in Brazil to
identify priorities for establishing parks and
protected areas (Burley, 1982). FUDENA,
a Venezuelan conse-vation organization. used
map overlays together with the Holdridge
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Life Zone classitication to show that dry
forests and grasslands were uaderrepresented
I existing protected areas relative fo moist
fori:sts.

Malaysia has uiie of the best land capability
planning systems in the tropics. The system
includes geological surveys, regional soil surveys
and a combination of the Canadian and US Soil
Conservation Service land inventories. It has
been  particularly useful in designating areas
for tin mining, large-scale oil palm, rubber and
wood plantations and resettlement projects.
Onvc reason for the effectiveness of the Malaysian
system is that it is carried out by cconomic
planning units which have the authority to
ensure that the plan’s provisions are imple-
mented (Hepburn, 1974; Moss, 1981).

The US Ageney for International Develop-
ment (AID) has anstituted land use planning
for many of its projects in developing countries.

For cexample, the AlD-funded ‘Benchmark
Soils Program’ in such countries as Brazil,
the  Philippines, Indonesia and Cameroon

identifics soil types and tests similar soils for
crop yields under different agricultural prac-
tices. The Government of Nepsl, with AID
assistance,  has  compeeted a national land
imentory that includes topography, geology,
vegetation, chmate and soils. AID has assisted
Sri Lanka with planning for the resettlement
and  watershed  management associated  with
the Muahuweli reservoir. An AID project 1 the
Eastern Andes was completely redesigned as
a result of land capability aralysis. Develop-
ment planning for the Mekorg River busin
sponsored by UNDP, AID, and several bilateral
aid agencies has emphasized the use of these
techniques. Some  land  classifications  have
been done in Indonesia (Sandy, 1981), Pakistan
(Quereshi, 1981) and the Philippines (Umali,
1981b).

3. FINANCIAL AND ECONOMIC
ANALYSES

After the biophysical suitability of a site has
been determined, the next step is to analyse
financial and economic benefits and costs,
The purpose of these analyses is to maximize
the values obtained from natural resources
while conserving resources for the future and
ensuring an  cquitable  distribution  of the
income.

A financial analysis considers the aiticipated
cashflows to the owner or users of the land.
An cconomic analysis is made from the perspec-
tive of society. The financial and economic

J
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impacts of land conversinn depend on the
previous uses of the land; quantity and quality
of labour and cepital used; energy-intensiveness
ot the technologies; existence of infrastructure
and markets; and site location, aceessibility
and size. Often, there are conflicts between the
financial decisions made by individuals and
the decisions that would be preterred trom a
societal perspective,

Financial and economic anaiyses can provide
an additional quantitative dimension on the
desirability of land-use changes and offer
a systematic way to organize information for
decision-makers. Since it is ecasiest to place
monetary valuss on marketable goods and
services, these analyses are most applicable in
decisions invclving agricultural or industrial
production, human services and residential
development. Economic and financial analyses
are. most appropriate where decision-makers
agime on values and goals (includine the trade-
offs between efticiency and equity) and where
there are few unintended effects  off-site,
Consequently, it kas been necessary to adapt
the techniques to forestry and enviconmental
quality decisions where the effects are broad,
diffuse and harder to quantify in cconomic
terms (Gregersen and Contreras, 1979 Hut-
schmidt and Hyran, 1982; and Hufschmidt
etal., 1983).

The fundamental limitations of financial
and economic analyses are

. Imperfections tha' distort prices obseived
in real markets

2. Inability to assess the distribution of
costs and benefits among segments of the
population and across generations

3. Inadequacy of techniques for measuring
benefits  or  damages  associated  with
environmental effeces and  insuftficient
empirical information on cause-effect
relationships when acceptable economic
techniques exist

4. De-emphasis of long-term effects due to
discounting for the time value of nioncey

5. Inadequate treatment of nisk aad un-
certabity,

In many cases shadow prices or estimated
values must be imputed where market prices
do not exist or are presumed to refiect societal
values poorly. However, shadow pricing may
increase the potential for political manipulation
of an economic analysis (Wisdom, 1982).

Within the past 15 years, a variety of tech-
niques have been developed to assign values to
environmental effects (Hyman, 1981b). Four
basic iypes are:

!. Revealed preference measures which
examine actual consumer behaviour and
estimate shadow prices for extramarket
goods and services by examining expendi-
tures to avert damages, replacement costs
to repair damages, travel costs to recrea-
tional facilities, differences in property
values around amenities and disamenities,
and wage difierentials associated with
risky oceupations

2. Hypothetical valuation methods which
rely on direct questioning, bidding games,
use estimation games, or trade-off analysis
to clicit the maximum amount that
consumers are willing to pay for a gain or
the minimuam amount of compensition
that they are witting to accept for a loss

3. Human capital methods which are used to
place values on human mortality and
morbidity

4. Threshold analvsis whicl: asks how large
the benefits of preserving laad in its
current state would have to be in order to
outweigh the benefits of conversion to
other uses.

Careful attention must be paid to the
assumptions underlying the use of these tech-
niques and their siseeptibility o problems of
validity, reliabitity, and biases (Hyman, 1981a).
Many of the techniques tend to underestimate
eavironmental values, but this s not a problem
where decision-makers only need a lower-bound
estimate to support coaservation decisions, For
example, Gregersen {1982) cites an analysis
which showed that wildlite values exceeded
wood product values in a case in Pewu. Since
many situations are less clearcut, more sensitive
techniques  are needed. However, the most
important constraint on economic evaluation
of environmental benefits 's not inadequacy of
tae techniques but a dearth of scientific data
on cause-ctfect relationships for various land
use activities,

Another problem arises becuise most eco-
nomic analyses determine the euvironmental
va'ue o forest resources ‘at the margin® and
this can differ significantly from the average
value ot forest resources. For example, if the
value of genetic resources in eny small area
of forest is not large, an cconomic analysis
mey justify clearing the forest piece-by-picec
until it s all converted to non-forest uses,
without ever accounting for the overall loss
of genetic resources (Gregersen, }982),

Establishing monetary values for the multiple
benefits of forests can be useful in making
decisions on the choice of outputs, production

NN
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techniques, regulatory policies, fees for con-
cessions and leases, compensation for land
takings or off-site damages, and priorities for
industrial or social forestry projects {Gregersen,
1982). The potential users of this information
include the private sector, munilateral fevelop-
ment banks, UN agencies, bilateral assistance
agencies and national or local governments,
Fhe influence that an cconomic analysis has in
land-use decisions depends on how well it
ad lresses the issues o) concern to decision-
makers, Sometimes, however, economic analysis
is used to justiry decisions that already have
been made on other grounds.

4. SOCIAL ASSESS!MNENT

In the past, multilateral development banks
often viewed large-scale forestry operations
exclusively  from the perspective of  their
sconomic imipacts. The poor records oi many
of those projects forced an awareness of the
tmportance of social and institutional dimen-
sions of land-use decisions (Noronha, 1980).
The extent to which social assessments are
now made varies among organizations and
aeross projects. It often is argued that better
social assessments  could  contribute greatly
to the success of development projects.

Some proposed development activities are

infeasible because the necessary  human re-
sources are  unavailable  or cultural  values
inhibit  effective  implementation,  Forest

development projects often have undesirable
impacts on certain groups of people, particularly
on the former users of a site. Hardly any land
is totally unoccupicd by people. The ‘reserve’
forest land in most less developed countries
contains shifting and settled cultivators, hunters
and gatherers, and livestock herders  Other
-ntitled lands may have uncertain land tenure
status. In some cuses, large landholders or the
landless poor have appropriated these lands,
Communal ".ads that appear to be useless
scrub forests at first glance actually  may
support a sizeable number of people. If the
interests of past users of a site are not con-
sidered, these people may undermine the
success of a development project (Hoskins,
1982). Social assessments can help planners
avoid or mitigate some of these problems or
suggest ways to compensate the people who
arc adversely affected.

Cultare-specific information also is needed
on how projects should be designed to (1)
announce the availability of government
services such as forestry extension: (2) reduce
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the risks facing adopters of new techniques;
(3} cencourage activities that provide off-site
benefits not captured by individuals under-
taking the activities (c.g. reduced soil erosion
lown steep slopes); and (4) give landiess
people incentives for resource conservation.
For example, one reason why social forestry
projecis fail is that the local people may not be
interested in the species of seedlings distributed
or are unfamiliar with the growth requirements
or products of these trees. Cultural factors may
differ within a country. For example, a credit
programme  for farm forestry work well in
one part of the Philippines and poorly in
another because of differences in local attitudes
toward debt (Hyman, 1983b).

A development  project  involving  local
people 15 more likely to be successtul if the
intended  beneficiaries are  brought into the
planning process from the beginning. Other-
wise, (1) intended  beneficiaries might  be
unwilling to participate; (2) benefits might be
captured by local elites; or (3) project activities
may be designed on the basis of unrealistic
assumptions  about the participants’  skills,
capital or aceess to nputs,

Variations in the success rate of projects
often can be expluined by differences in the
capabilities  of the local, regional, national,
and iternational organizations involved. Com-
mon mstututional problems include the (1)
lack of strong leadership accepted by the
community and willing to take the initiative;
(1) dommation of decision-making by elites
for their own special interests; and (3) faction-
alism by socioeconomic, ethnic or religious
groups that makes it difficult for people to
work together (Van Heck, 1979). Governmer®
laws and policies such as price controls, trade
restrictions, and property rights 2lso can have
umrtended ceffects on people’s decisions to
puarticipate in land use development projects
(Myman, 19834).

AID conducts some social assessment for
projects, including an analysis of absorptive
capacity and expected impacts; however, the
amount and type of analysis conducted varies.
AID has wntten guidelines for preparing a
Social soundness analysis  as part of cach
project paper (US AID, 1982), but these
guidelines ao not provide operational details
on how to conduct the analysis,

The World Bank currently is revising its
guidelmes for project appraisal to incorporate
social assessment procedures, The World Bank
also recently prepared guidelines for projects
affecting tribal groups or involving resettlement
of populations.,

0
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5. MULTIPLE-OBJECTIVE PLANNING
METHODS

Once information is available on the likely
biophysical, cconomic and sociocultural aspects
of a land-use development project, decision-
makers need some way to judge the relative
importance of the various findings. Too often,
decision-makers avoid confronting trade-offs
among conflicting objectives systematically.
Considerable progress has becn made in the
past two decades in  developing multiple-
objective planning techniques to address these
trade-offs directly (Cohen, 1978; Nichols and
Hyman, 1982). These techniques have been
used mainly in planning water recource develop-
ment projects, but with some adaptation, they
can be applied to land-use planning for forest
rescurce development as well.

Multiple-objective planning techniques are
broader than single-objective approaches such
as the maximization of physical production or
net cconomic returns. Multiple-objective tech-
niques attempt to categorize effects so that
they can be compared within separate accounts
(e.g. income, employment and reductions in
runoff), but they are not necessarily forced
into a single measuring unit. Some of these
techniques also provide a systematic eans for
decision-makers to assign relative value weights
to each account {(Hymuan ¢t al , submitted).

Multiple-objective techniques can improve
the planning process in at least three ways.
First, they can broaden decision-making to
allow consideration of a wider range of value
judgments. Second, by systematically mvesti-
gating alternative projects, the range of chowe
can be expanded and the relationship between
alternatives and the relative weights on the
objectives can be explored. Third, the analyst’s
perceptions of a problem are likely to be
more realistic if the full range of objectives is
considered.

6. MONITORING AND EVALUATION

Since it is impossible t¢ plan in advance for
all contingencies and impacts associated with
land use development, project monitoring aad
evaluation are nccessary (Hyman, submatted ¢).
In some cases, increased efforts at monitoring
and evaluation may be more productive than
devolting more resources to pre-project planring.

Monitoring is a continucus process of
collecting, analysing and communicating infor-
mation on projects regarding the (1) participa-
tion rates, (2) timely and appropriate provision
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and use of inputs, and (3) execution of opera-
tion and management  activities. Monitoring
focuses on  achievement of planned targets
and the reasons for achievements or shortfalls.
Monitoring takes place during implementation
and indicates whether managerial improvements
are necessary.

Evaluations examine the effectiveness of the
project’s design, estimate the production and
distribution of outputs and assess the human
and environmental impacts of the project.
There are two types of evaluations: ongoing
and ex post. Ongoing evaluations are performed
during project implementation. Their purpose
is to suggest necessary modifications in project
design  or the  timetable, scale,  geographic
location, resource allocation or staffing. On-
poing evaluations also can suggest ways 1o
reduce the detrimental effects of unanticipated
problems such as the weather or market prices.

Ex post evaluations, conducted after project

implementation  hios - been  completed,  are
used to:
1. Ydentify people adversely affected by
social impacts who may deseive com-
pensation

2. Determine whethier unintended environ-
mental impacts require mitigation
3. Suggest  follow-up  or complementary
projects that build on the original pioject
4. Assist in the setformulation of broader
laws, policies, and strategies
Provide lessons for planning other pro-
jects elsewhere.
Monitoring and evaluation have been relatively
neglected concepts i development planning,
although AID and the Waorld Bank are now
emphasizing their importance. Comprehensive
monitoring and evaluation systems are being
carried out now for social forestry projects in
Nepal (Bhattarai and Campbell, T982), Malawi
(French. 1984), and for several projects in
India. Spears (1983) hsts common  positive
features  and  problems  identified  through
evaluations of World Bank-supported industrial
and social forestry projects.

(921

7. CONSTRAINTS

Techniques to  analyse the biophysical,
economic and soctal impacts of land-use con-
versions are available, but their nse is con-
strained by (1) an insutficient appreciation of
the techniques by decision-makers, (2) hmited
availability of data, (3) scaicity of expertise,
{(4) cost and (5) dominance of decision-making
by special interest groups.



844

Many decision-makers do not understand
the techniques of land-use planning or their
potential utility. As a result, they may base
resource  development  decisions  on  pre-
established priorities, political convenience,
or intuition rather than analysis (Lee. 1981).
To overcome this constraint, decision-makers
need to be shown that planning can help them.
Analytical information should be  brought
into the earl stages of the planning process.
It also is important to overcome the perception
that planning leads to sutomatic or permanent
land use dedications.

The limited availability of data is frequently
a problem. Ground surveys are slow, expensive
and inadequate for some types of information,
Aerial photographs have a smallarea of coverage
and they are relatively  expensive. Remote
sensing images from multispectral scanners on
orbiting satellites are becoming more widely
used. However, institutional constraints may
limit use of existing data from any of tie
above sources. Avrici photos, satellite images
and even contour maps may be classified for
security reasons.

To date, povernments in tropical countries
have been able to purchase satellite images at
relatively  low cost (Umali, 1981a) because
of the fixed capital costs borne by the US
government. This policy may change if the
US government sells these satellites to the
private sector. Remote sensing is not a complete
substitute for field data because it cannot
provide all of the biophysical information
necess.cy for forest land management decisions
(Cameron, 1981). However, remote sensing
can be useful in estimating rates and locations
of deforestation and forest resource degrada-
tion if time-series data are available. Further-
more, there can be considerable variation in
the interpretation of LANDSAT data by
different technicians  and some  areas con-
sistently are obscured by cloud cover. However,
optical enhancement technigues can improve
the spatial, textural, and tonal qualities of the
images and computer analysis can increase
the interpretability. Minicomputers may bring
down the cost of this analysis.

Effective land-use planning requires expertise
in many disciplines:  geology, hydrology,
climatology, ccology, geography, agronomy,
lorestry, economics, sociology and planning
or public administration, to name a few.
Even where sophisticated methods such s
remote  sensing and computer software are
cost-effective, the lack of trained planning
staff can preclude their use. The scarcity of
expertise is one of the most serious constraints
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to land-use planning and one that may take
considerable time to remedy. Nevertheless,
effective results sometimes can be obtained
from small, low-input planning teams follow-
inp well-defined procedures,

Land-use planning activities can require
a high initial investment, particularly where
large land arcas are concerned. At the same
time, the benefits often are spread among large
groups of people in present and future genera-
tions ratlier than among a few identifiable
mdividuals who would be willing to bear the
costs. Thus, it is likely that major land-use
planning efforts in many poor countries will
require foreign financial assistance.

In come vcountries, there is little actual
governmental control over public lands because
of the political influence of large logging,
mining or agricultural interests. This problem
is aggravated by the inability of many govern-
ments to enforee sanctions in remote locations
against large numbers of illegal forest occupants,
nomadic gruzers, or tribal groups with cus-
tomary rights. Even where the government
has effective control over pubiic lands, self-
interest stil! can be a constraint. Prerogatives
over sovernment lands  often are  jealously
guarded by ey decision-makers. forest Depart-
ments may resist any analyses that could result
i the  lassification of fand out of the public
torest (Pandey, 1981).

8. OPPORTUNITIES

Considerable opportunity exists to. make
fand-use planning techniques more useful by
(1) increasing the timeliness and focus of
analysis, (2) improving data, (3) encouraging
public participation, (4) adopting an inter-
disciplinary approach, and (5) improving the
communication of findings. Land-use planning
has a good potential in countries where large
tracts of forest land (with or without an exist-
ing forest cover) still remain and where future
alternatives have ot been closed off by prior
land-use altocations (Hamilton, 1982), However,
some of these lands may be biophysicaily
capable of sustaining only a limited range of
land uses or may be subject to encroachment
by the landless poor.

A planning analysis only will be of use to
dectsion-makers if it is geared to their needs
and is tunely. It the analysis is too narrow or
superficial,  decision-makers  will not obtain
the information they need. On the other
hand, if it is too broad, costly delays will
ovcr: in project implementation or decisions

4
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will proceed without the plan. The timeliness
and focus of the analysis can be improved
by clearly defining the objectives of the plan
and by setting priorities for what to study,
For some uses, planning techniques that are
relatively less precise and less expensive wili
be satisfactory. For example, it might not be
necessary  toouse surveying instruments te
measure slopes precisely at each site.

I'he adequacy of baseline data and informa-
tion on cause-effect relutionships associated
with various tropical land uses needs to be
improved. Much of the existing information
on the conncections between tiophysical factors
and lund uvses is derived from siudies done in
the temperate zones in developed countries
(Qadri, 1982} The degree of transferability of
this mformation to the tropics is questionzole
In some cases, it might not be appropriate to
transfer information obtained in one region of
the tropies to others (di Castri and Hadley,
1979). Thus, moreapplied research is necessary.,

Greater public participation in the carly
stages ef the planning process could improve
soctal assessments and increase the abibty of
local people to solve their own problems.
However, public participation can be ditticuit
to achieve. For the most part, foresters and
land-use specialists have not been ttained to
facilitate a dialogue with local peaple to deter-
mine local needs, priorities and resources or
to convince them of the desrability of tree
planting and vetter land-use  management.
In some cases, the rural poor are unwitling
to speak openly for fear of retalition or
because they speak a different languige from
the project staff. Sometimes, individuals with
vested interests can dominate  participation
while the general interests of the locul popula-

tion are underrepresented (Huizer, 1982).
Where the niral poor are excluded from pobitical
participation in government, it is unlikely
that they will be allowed to participate offec-
tively i the design or operation of develop-
ment projects.

Most government agencies conduct activities
that affect land use. Yet, there is little co-
ordimation among agencies with such diverse
responsibilities as agriculture, torestry, military
operatinns, water resources, mining, human
settlements, trunsportation and wildlife. Forest
Departiments in many tropseal countries, par-
ticularly those that retain the model set up
under gritish or French colonial rule, remain
detached from other sectors of public admini-
stration. A interdisciplinary approach (o
lund use  planning  that transcends  narrow
agency  missions s important and  may  be
maoe hikely to oceur it carrted out by national
ccony nie planning  agencies  with broager
responsibilities. However, plans might not he
implemented it they were not prepared by the
land-administering wgeney. Thos, another alter-
native would be for Forest Departments to
hire expertise in g brogder range of disciplines
or prwide additonal traming  1or existing
staff In particular, sociul scientists should
have a farger role i fana sse planning. In the
short-run, some forcign technical assistance
may be necessary,

Finally, scientific informuaiion needs to be
presented inoa simple, yet pedlistic form that
decision-makers can understand. Key assump-
tions should be stated exphcitly and tested,
Sutficient budget and statt time should bhe
devoted to communication of the findings
or clse the plans are likely to draw litue
attention,
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