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Land-use Planning to Help Sustain Tropical
 
Forest Resources
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LIS Congress, Office of Teclinology Assessment 

Summary. - Greater use of land-use planning could help sitstain tropical forest resources,
particuiarly in countries where future alternatives have not been closed off by prior land-use
allor-itions. Althoagh suitable planring techniques are avaihhlc, they have not been used to
their full potential in tropical countries because of (1)insuff:ient appreciation by decision­
makers, (2) limited availlbility of data, (3) scarcity of planning expertise, (4) cost, and (.)dlonillati Oot decisionJ-nakil by special interest groups. The usefu lne s of exitin, techitiques
can be improved L.%(I) increasing the tineliness ahd tocl-s of analy is, (2) illprovin, the data
base, (3) encourqging public partitili.,tio, (4) improving comniuricaliou of findings, (5)adopt­ing an interdisciplitry approach, and (6) inIcorpotatilIL htter ntonitorit aid evalumion in 
project to pie mentalion. 

1. INTRODUCTION 

Most conversion of forest land to other uses 
occurs without adequate considera* ton of 
whether the natural and hutmtan resources 
available will sustiin the new 1Ind Use (I latil-
ton, 1982). Unfortunately. It uch of the remain-
ing tropical forest land is too infertile or dry 
to sustain traditional farming or extensive 
livestock grazing and inost people in tropical 
countrtws Jo not have the capital, skills, re-
sources and access to inputs and services 
necessary to atpply intensive agricultural tech-
niques on this land. When such lands are 
cleared for unsuLstainable land uses, the soil, 
wate, and biological resources ott- and oft'-site 
ntay be degiaded in tl.t long run (F.\O, 19701. 
Similar problents may occttr followng un­
controlled commercial loggitg, mning or road 
construction ott steep slopes. 

Tb. problem, then, is to match land develop-
inent ictivities to tlhe specific site capabilities. 
Sites that cannot sustain otlter uses shotlild 
be retained in natural cctnditions or reforested 
for such uses as watershed protection, non-
wood product,, preservation of biological 
diversitv otttd(or recreation, or closely­
regtiaicd s,ootl havesting Frested sites that 
:aiI Sustain other IlS may be modified for 
more in en sive forestry or agroforestry puirposes 
)rconverted to agricultural, nuing, urban or 
ndustrial uses conipatble with (lie natural and 
lunlan resource capabilities. 

Sonic tropical coutitries are using land-tise 

planning to help niatch lad capability with 
land use. Broadly ittlerptCted, lanld-tIse planning 
has four components: (I) biophysical assess­
inert, (2) financial and economic analyses, 
(3) social assessint., ild (4) toonitoring and 
evaluation. Land-Lse p'a,:nirlg Is best viewed 
as a llexible, l'ativc process that produces 
informiation as tneeded tathor thani resulting 
itt a blueprint for detelopnient. 'This flexibility 
IS especially it poI at II in forest resource 
development projects wltere the tisks may he 
large and the approaches are innovative or 
experimental. I-or example, social forestry 
projects may involve pec.p i, who have not
 
participated in forestry before or 1i12y use lands 
ot. tside of the foresters customary domain. 

2. [3IOPIYSICAL ASSILSSM ENT 

A biophysi, il assessment provides one 
dimension of infortatio for effective land-use 
lanagCment. -XIStItIg techti(lUCS are straight­
forwaid and relatively eflicient. They cat, be 
caried out at diffetet levels of detail ,.ith 

*lhe author %%ould like to acknole(lge the helpful 
corititietuts of I%"'o ]oss-Shitf aid \alter l'arhuiin preparing Ihispaper. This paper is drasn ioi('hapter I I of tie report, Fechn, l,i,.,sto Sustain 
iropial Iorest Resources (Office of Technology 
Asesnient, 198-1)1. oii rtatidles MIaSome LrsIi I 
lile OTA report Ire Ihynail (ollticulling and Stlb­
nitted , and 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, floods, storms, fire risk 
,and air pollution potential 

2. 	 Geomorphology and geology -- slopes, 
stability, location and uses of surface and 
ground water, mass ,roelinents of earth, 
depth to bedrock and unique features 

3. 	 Soils - nutrients, structure, depth and 
erodability 

4. 	 Flora and fauna - biological diversity, 
ecosystem fragility, valuable species, pests 
and diseases. 

There are two basic approaches to bio-
physical assessment. The most coinmon ap-
proach consists of identifying the constraints 
that could inhibit a particular land use and 
looking for sites wheie the constraints are 
ianaeable. A less common approach is land 

classification -- determining the best uses for 
each site within a given parcel of land. At 
present, neither -... roach 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, 

The first step in choosing a site for a given 
land use should be to determine what con-
straintz might affect that type of development. 

sites with incompatible char-By eliminating 
acteristics, some of the harmful, unintended 
consequences of land conversions can be 
avoided (e.g. soil erosion or build-up of soil 
salinity). 

Usually, site suitability is a mattei of degree 
and varies with the technologies adopted, 
intensity of management and care in imiple-
mentation. Certain sites are permanently 
unsuitable fcr particular uses. Other sites iay 
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. Fable I briefly 
describes some :ominon land classification 
methods. These j:,'thods are mainly suited 
for identifying the rescurces of a given area. 

Classifications may be made at various 

levels. Macro-level classifications are a broad­
brush scanning of large land areas to establish 
national or regional priorities. Micro-level 
classification is a task for local public or private 
land managers who have specific mandates 
such as economic production, watershed 
inanage ment, wildiife conservation, and military 
security. Tht iliost immediate need in develop­
ing countries is for macro-level cIa,sification 
(Ilamilton, 1981), Subsequently, micro-level 
classificatibns 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
bnish classification. 

ExLting 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 use and 
policies (Mueller-l)oibois, 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 miore appropriate for use in ecological 
studies than in helping decision-makers answer 
land management questions (('ameron, 1981). 
None of the systems identifies what are the 
direct or indirect biophysical impacts of lard 
use convrsions. Moreoer, these systems
neglect gradual changes in biophysical factors 
that may result in varying limitations on land 

uses (Lee, 198 

(c) Alnah'ticaltechniques based on 

biophysicalfators 

Planners have a number of techniques to 
iicorporate biophysical factors in decision­
making. Map ov,.rlays are commonly used 
in the United S!ates for selecting sites for 
particular land uses. One such technique 
(Mel larg, 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 unsuitable 
for a specific type of development. The overall 
suitability is determined by laying the individual 
maps over each other and examining the 
distribution of shading intensities. This pro­
cedure implicitly assigns an equal weight to 
each biophysicil attribute although, in fact, 
their importance n'ly vary. 

r)
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Table I.Common: landclassific'tionmethods 

1. 	Australian Land Systen
 
Th Australian Land System (Chritian and Stewart, 1968) 
uses aerial photos to survey
large areas for agricultural, forestry and recreational potential. A 'site' is defined as a 
uniforn land for m with cornmon soil types and vegetation. A 'land tunit' is a collection

of related sites with a pa: ,i'cular iand forn A 'land systemi' is a group ofIgeinorpliologically

and geographically associated land units, usually hounded by I geological or geomorphio­
genetic feature or process.
 

2. 	 EcologicalSeries 0ac.sification
 
Tte Ecological Series Classification (Mueller-Dombois and Illrir erg, 1974) describes forest
 
hiabitat types ii bioclijatic terms: a plant i onnunity's soil, \%ater and nuricnt regimes;

soil surface characteristics, and undergrow,th plaiit 'istributin. The tvchnique produces

site ildices for each Iabitat type that vary %%iththe productive capacity of the trees, natural

regeneration capability, the appropriate species for tree-planting, fertility rCruirenients and
 
engineering properties. 

3. 	 llo!,iide LifieZones System 
Holdridge Life Zones (Iloldridge, 1967) are broad hioclinnatic units defined hy Mean annual

precipitation, i;ean annuail biotlennpcrattire (air temperatures adjusted :o eliminate negative

values), and potential evapotranspiration. These broad units can 
 hiesubclaissified by soil,

seasonal rzonfall distribution, dr;ainage and Mature vegetation associations.
 

4. 	 CanadianBiophyvsical System 
The Canadia,. Biophysical Systlm (Lacate, 1981) is a hierarchical classification. The basic
unit used is t le'land type', %sI11h i , characteri/ed ry a h1lnrnOeenicous soil ceits ind
 
sequence oif veetaitlln. liiidt.Ipes are suidivirled into 'land phases' accordnmg to their
 
stage of vegetative succussi lin. 'L ut systeniis' are vro,_:ps tif 
 aind types \sitha recurring

pattern of' land torims, soils and .I seutence of vegetation. 'Fenext broader unit, the 'land

district' has a distinct pattern of relief,geol y, eenoiorpiohgy aind a scqiierice ot' vegetation.

Finally, there are laid regioris', distrIct tCliti 
 .1 asso'irted ,siII a t',JrIiculAr climnax
 
vegetation.
 

5. 	 Webb's StructuralClassificationollumid I'orestv 
This is a classification system fer humid forests based on vegetation structure and
 
physiognomy including su it taciors ;is
forest striclure, CnlliptsitirIn, canpy closure, typeof ernergents, specie:; gro\ thfornis, jrid Iaf size (Wehb ei'al., 1977). The system correlates
vegetation, structure, and ptiysioirrnimy %sithrin, altitude, clourdiiss, temperaltures,
 
soils, drainage and wildlife tiahitut.
 

6. 	 Krafiiac's Biogeoclimatic Zonation S istenm 
Krajinia's Biogeocliniatic Zonation System (1973) is based on forest i.thitattypes. Fach 
zone is characterized b a ClilllticcliMaX vegetntionl, Clinatc anid sorl] , eer, aI\ peItC
'clinlatic cliiliax' ingIht be dellected into anl'.'hkiphic CLIiln.\ r,to h rlv 0i c\CkNi5ly

drtined solts or a 'topographic cliiax' oI st'cp slopes or all.ivial fl,its.
 

7. 	 US)A Soil Conserv'ation Land (0pahilit' I'Stemn 
The tSD\ Stil (onervation Lond ('ap.utilit System (Klingetuel and NMrntgonery, 1961)

Uwe, si uilrvey ni:pping units griruped into eight classes rccortinge :0 tile c ihprtity

to sustair CultiVat~n, grazing, forrestry, s'ildlife, arid recreatin ithtot ':ro,ion 

classihcalitor system indicates 


%% . The 
tire degree of limoitation to intensive Oses. 

8. a'ifornia Soil I'egetation Sur'e',v 
]'ie Californii Forrest and Range Experiment Stition (1958) developed a classification
 
system predicated on tie assunmption th.ut soil
types are correltied \sithdiffereices ill
vegetation oilundeveloped lands. Aerial pliots are used to thser,. tIhe tyre, age, denlsity,
 
and structure rf the vegetatl.n.
 

Source: Adapted from llamilton, 1982. 

"1 
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The 'METLAND' technique (Fabos et at., 
1978) is an extension of the map overlay 
approach which uses computers to manipulate 
data and generate alternative plans. Thus, tie 
attributes cal be given different weights and 
more attributes can be inchided. 

11th 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. Un less corn bitted witI 
simulation modelling, these techniques do not 
reflect dynamic changes over time inl dhc 
magnitudes or types of impacts associated with 
various land use activities, 

Other techniques reveal site potential for 
specialized uses; an example is tIre labitat 
Evaluazion Procedulre (US Fish atind Wildlife 
Service, 1980). This procedure assesses the 
impacts ot land-use changes otnthe quantity 
and quality of h:ihitat for selected fish and 
wildlife species. :ie procedure relies on aerial 
photos or field work and modelling. Since 
a prpcsed action of ten results in gains for 
some srecies and losses for others, the Iliabitat 
Evaluation Procc dure has a provi,.ion for 
calculating relative value weigh ts for the 
indicator spi-cies. The above techniqtues and 
others are described in detail anid evaluated 
by Niclirls and Hlyman (1982). 

Life Zone classification to show that dry 
forests and grasslands were uaiderrepresented 
in cxisting protected areas relative to moist 
fori;sls. 

Ma!aysia has u;.e of the best land capability 
planning systems inl the tropics. The system 
intlJldes geological surveys, regional soil surveys 
and a combination of the Canadian and US Soil 
Conservation Service land inventories. Ithas 
been particularly useful in designating areas 
for tin mining, large-scale oil palm, rubber and 
wood plantations and resettlenent projects. 
One reason forthceffectivenessof the Malaysian 
system is that it is carried out Ly economic 
planning units which have the authority to 
ensure that tie plan's provisions are imple­
rented(llepbtrrn, l9)7-4; Moss, 1981). 

lie LIS Agency for Interma tional Develop­
tre n t (AID) ha, institu.ed lind use planning 
for iarry of its projects in developing cotries. 
For example, tire AlI)-ftided 'Benchrark 
Soils Program' in such countries as Brazil, 
the PIhilippines, Indonesia and Cameroon 
identifies soil types and tests similar soils for 
cro p yields under different agricultural prac­
tices. Ire Governnient of Nepal, with All) 
assistance, has cor 1pe ted a nator al land 
imerr tory that includes .)pography, geology, 
vegetation, climate and soils. All) has assisted 
Sri Lanka wi.h planning tor tire resettlenent 

One specialiied indicator for forestry is anti watershCd rianagement associated with 
Wadsworth".. (,1969) vatershed value index. Thiis 
is a numerical scoring system that can be used 
as a rule -of-thumb in deciding winether a 
forest cover should be retained on a site for 
watershed protection. The index accounts for 
slope and the existence of critical environ-
mental factors. 

(d) . vplicotions of land classification 
6 ,rd site-suitabilit),analysis 

Land classific:tion and site-suitability 
analyses have Ken applied in a fair numberCOf 
tropical countries althouglh 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 (Ilawes and 
Hamilton, 1980L Holdridge Life Zones have 
been mapped for over 20 countries. The tIap 
overlay method has been used in Brazil to 
identify priorities for establishing parks and 
protected areas (Burley, 1982). FIJDFNA, 
a Venezuelan conse-vation organization. used 
map overlays together with the Iloldridge 

tire Mahraweli reservoir. An AID ptoject iii the 
-astern Andes was completely redesigned as 

a result of land capability analysis. Develop­
ment planning for the Mekoog River basin 
sponsored by UNDIP, All), and several bilateral 
aid agencies has emphasized the use of tlese 
techniques, Some land classifications have 
been done inI1tdonesia (San dy, 1981), Pakistan 
lQuereshi. 1981 )arid the Philippines (Unrali, 
1981 b). 

3. FINANCIAL AND ECONOMIC 
ANALYSES 

After the biophysical suitability of a site has 
been dtermined, tine next step ih to analyse 
financial and economic benefits and costs. 
The purpose of these analyses is to maximize 
tie valties obtained from natural resources 
while conserving resources for the future and 
ensourirug an equitable distribution of the 
income. 

\ financial analysis considers th, aiticipated 
caslhflows to the owner or users of the land. 
Art economic analysis is made from the perspec­
tive of society. The financial and economic 

http:institu.ed
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impacts of land conversion depend on the 
previous uses of the land; quantity and quality 
of labour and catital used; energy-intensiveness 
ol tie technologies; existence of infrastructure 
and markets; and site location, accessibility 
and size. Often, there are conllic!,s between tlit 
financial decisions made hy in dividuals and 
tie decisions dhat would be preferred from a 
societal perspective, 

Financial and economic analyses 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 easiest to ulace 
monetary values oii marketable goods and 
urvices, these analyses are most applicable in 

decisions invcving agricultural or industrial 
production, human services and( residential 
development. Economic and financial analyses 
are most appropriate where decision-makers 
agr-.- on values and goals (including the trade-
offs between efficiency alld equity) and where 
there are few unintended effects off-site,
Consequently, it has been necessary to adapt 
the techniques to forestry and environmental 
quality decisions where the effects are broad,
diffuse and harder to quant,fy in economic 
terms (Greg ersen and ('onnrras, I979; [iut-
schmidt and Ilyrdzan. 1HS2; and ltufschliidt 
et al., 1983 ). 

The fundamental limitations of financial 
and economiiic analyses are 

1. 	Imperfections tha'. distort prices ohseived 
in real markets 

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

3. 	lnadequa,:y of techniques for measuring 
benefits or damages associated With 
environmental effects ald insufficient 
empirical information on cause-cffect 
relationships when acceptable economlic 
techniques exist 

4. 	 De-em phasis of long-term effects due to 
discounting for the time salue of' nio 

5. Inadequate treatment of risk anid un-
certaiaity. 

in many cases shadow prices or estimated 
values must be imputed where viarket priccs 
do not exist or are presumed to refuect societal 
values poorly. lowever, sh adu. licing may 
increase the potential for political manipulation 
of an economic analysis (Wisdom, 1982). 

Within the past 15 years, a variety of tech-
niqus have been developed to assign values to 
envir.nmental effects (Ilyman, 1981b). Four 
basic .ypes arc: 

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

2. 	11'ivpothetical ralation mt'thods which 
rely on direc.t questioning, biddinggalInes, 
use estiiat ion games, or trade-off analysi; 
to elicit the maximum amount that 
consumers are willing to pay for a gain or 
the mnininmait ;,uount of coinpensltion 
that they art wihing to accept for a loss 

3. 	IHuno capital inethods which are used to 
place values on hunian mortality and 
morbidity 

4. hreshohl analYsis whicl: asks how large 
tie benefits of preserving laid inl its 
current state would have to be in order to 
outweigh tile hncfits of conversion to 
other uses. 

(areful Iateltion noust be paid to tire 
assumpt ons uiidcrl ing the use of these tech­
niquCs and their susceptihility to problems of 
validity, reliability, and biases (Ilymian, I 8la). 
Many of the techniqouLts tend to underestimate 
environmental values, but this is not a problem 
where decision-makers only need a lower-bound 
estimate to support ctaservation decisiois. For 
example, Gregcrsen , l82) cites all analysis 
w hich showed diat wildlife valies exceeded 
wood product values ill a case in Pe,u. Since 
many situations are lec:;s clearcut, more sensitive 
techniques are neededI lowever, the most 
important constraint on econonic evaluation 
of envirwnnental benefits s not inadenluacy of 
;ie teciniques ll a dearth of scientific data 

on c;iuse-cffect relationships for various land 
Iise activitics. 

.\ nt hier pr l'f:beuti arises hecL: sc most eo­ncy no ana lem eriie he e;ivirostenta 
v1io C1 allrsts dutercina te cmtvirogiental

C'twll ot* forest resources *at file. nmargin' ani
tis can diffem sign ificanutly from the average 

value of forest resources. For example, if the 
value of genetic resources in Lny small area 
of forest is not large, an ceoo,,-mic analysis 
11iiy justify claring tle forest piece-hy-pice-C 
until it is all converted to non-forest uses, 
without ever accounting for the overall loss 
of genetic resources (Gregersein, 1-)82). 

Establishing monetary values for the multiple 
benefits of forests can be useful in making 
decisions on the choice of outputs, production 
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techniques, regulatory policies, fees for con- the risks facing adopters of new techniques;cessions and leases, compensation for land (3) encourage activities that provide off-site
takings or off-site damages, and prioiities for benefits not captured by individuals under­
industrial or social forestry projects ,'reglrsen, taking tie activities (e.g. reduced soil erosion1982). The potentia '.isers of this information lows steep slopes); an d (4) give laiidlessinclude tile private sector, t Lltilateral 	 levelop- people incentives for resource conservation. 
ment banks, UN agencies, bilateral assiztance For example, one reason why social forestry
agencies and national or local governments. projects fail is that the local people may not befile influence that an economic analysis has in interested ill the species of seedlings distributed
laod-use decisions depenads on how 	 well it or 're iilainiliar with the growili requirements
adlresses tl'e issues o.' concern to decision- or products ot these trees. Cultural factors may
makers, Sometimes, ho vever, economic analysis differ within a country. For example, a creditis ustd to justify decisions that already have Programnre for farm forestry work well inbeen made on other grounds. one part of the Philippines and poorly in 

another because of differences in local attitudes 
toward debt (Ilyroan, 1983b).

4. 	 SOCIAL ASSESSMENT A development project involving local 
people is moirc likely to be successful if theIn the past, multilateral development banks inten ded beneficiaries are brought into tileoften viewed large-scale forestry operations plaitning piOcess from the beginning. Other­

exclusively from tile perspective of their wise, ( I) inllen die beneficiaries might beeconomic impacts. The pror records of maniy unwilling to participate; (2) benefits might beof those projects forced an awareness of [lie caplUred by local elites; or (3) project ,ctivities
importance of social arl ilr!itutiorial dilneri- May b designed on tile basis of unrealisticsions of land-u;e decisions (Nororlia, 118). assiruiptiOns about the participants' skills, 

extent to which social assessmentsThe 	 are capital , access to 'ipirts.
niade varies among orgaritations and Vanatimois in ili- success rate ofnow 	

projects 
across projects. It ofteni is argued that tetter often caln lie explained by differences in thesocial assessments could contribute greatly capabilities of the local, rcgirnal, national,

to tie success of development projects. all intCrIllational Olgariniations involved. Coot-


Some proposed development activities are U11orinstittioid problemis inrclude the (1)
infeasible because the rre'essary hiiman 10- lack of 
 strong lederslhip accepted by the sources are unavailable or cultural values community and 	 willing to take the initiative;
inhibit effective implelmentation. Forest (2) doniiiiatioii of decision-making by elitesdevelopinent projects often hamve indesiralHe for their own special interests; and (3) faction­
impactson certain groups of people, parti,:u larly 
 alisi I v socioeconomiic, etlhnic or religious
on the former u ;ers of a site. Ilardly 
any land grori s that makes it ilifficulit for people to
is totailly noc'cu pied by people. Tlie 'reserve' work together (\'aI li'ck, 19 79). Goverririier"

forest land in most less developed countries law and policies su clh as price controls, trade
contains shifting and settled cultivators, lunter s rCSt Icli,I)is aid property right., ;lso can have
and gatherers, and livestock herders Other 
 unricniide ffects m people's decisions

.ntitled lands may have uncertain 

to
 
land tenUre palrtlcipat ini land use developriterit projects


status. In sorie cases, large landlholders or the (Ilymal, I) ,3A).

landless poor have appropriated 
 tliese lands, All) Condt'Is Soine 	 social assessment for
Cornunal '.ods that appear to le useless proic.'s, including an analysis of absorptive
scrub forests at first gla nce actually may capJilty and expected impacts; however, thesupport a sizeable number of people. It the aloUniUt and type of analysis conducted varies.
interests of past users of a site are not con- AID has written guidelines for preparing
sidered, 	 a

these people may undeloine ihit 'soc1al sourndIness analysis as part of 
success of a development project (IHoskins, project paper (US All), 1982), 

each 
but these1982). Social assessments can help planners gouidelines (to not provide operational details

avoid or mitigate some of these prol-lenus or on how to c )nduct the analysis.
suggest ways to compensate the People whIo [hie World Bank currently is revising its
arl; adversely affected, guidelines for project appraisal to incorporate

Cuture-specific information also is needed social assesstent procedures. The World Bankon how projects should ie designed to ( I) also recently prepared guidelines for 	 projects
announce the availability of government affecting tribal groups or involving resettlement 
services such as forestry extension; (2) reduce of populations. 

Vc 
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and use of inputs, and (3) execution of opera­5. 	 MULTIPLE-OBJECTIVE PLANNING 
and management activities. MonitoringMETIIOI)S 	 tion 

foCtuSes on achiCvcent of planned targets 

is available on the likely and the reasons for achievements or shortfalls.Once information 
biophysical, economic and sociocultural aspects Monitoring takes place during implemnentation 

decision- and indicates whether managerial improvementsof a land-use developlent project, 
makers need sonie way to judge the relative are necessary. 

I'valiations examine tile effectiveness of tileimportance of tie various findings. Too often, 
decision-makers avoid confronting trade-offs project's design, estimate the production and 

among conflicting objectives systematically. distribution of oitputs and assess the human 

Considerable progress has beLn nade in the and environmental impacts of the project. 

past tWo decades in developing multiple- There are two types of eva!uations: ongoing 

objective planning techniques to address these and ex post. Ongoing evaluations are performed 
Their purposetrade-offs directly (Cohen, 1978; Nichols andt dtring project iinpcnei tation. 

Hynian, 1982). These techniques have been is to suggest necessary indifications in project 

used mainly in planning wvater reource develop- design or the timetable, scale, geographic 
ment projects, but with some adaptation, they location, resource allocation or staffing. On­

can be applied to land-ti se planning for forest going evaluations also can suggest vays to 

resCurce developmient as well. reduce tile detrinn tal effects of unanticipated 
prices.Multiple-Objective planning techniques are problems such as the weather or market 

broader than single-objective approaches such Ex post evaluations, conducted after project 

as the maximization of physical production or implementation his been completed, are 

net ecunoinic retriis. NI:ltiplL-objectivC tlci- used to: 

niques attempt to categorize effects so that I. identify people adversely affected by 

they can be conmpared within separate acco nits social iMlpacts who iniay LeseiVe coin­

(e.g. 	 income, einploynent and reductiOiis ifl pelnsatioii 
are not forced whether urn in ten dul environ­runoff), bit they necessarily 2. 	l)eteriine 

iiieiital inipacts reiire nliiigationinto a single ineasuring iitit. Some 	 of these 
teans Suggest or coiplementarytechniques also provide a sysneitiatc for 3. follow%-tip 

projects that build on the origiinal p;ojeCtdecision-inakers to assign relative value weights 
of broaderto each account (hlynant at't, SubnlittedL). 4. Assist ij; the ;eLtornulation 

can liws, poliC:es, ani1t trategiesNIiltiple-objective techniiques inutplove 
5. Provide planning other pro­

the planning p'oces; in at least ;.iree ways. 	 lessons Ior 


First, they can broaden decisi,,n-making to jects elsewhere.
 

allow consideration of a wider range of value %lonitoring an d evahi ation have been relatively
 

judgnients. Second, by systematically iii vesti- lLglecte d con cepis In devehlopuneilt planning,
 
World Bank are now

gatiig alternative projects, the range of chiLLce although AIi and the 
between cemphasizing their importance. Comnprehensivecan be expanded and the relationship 

and the relative weights on the Mionitoring ald ev;tiation systeilis are being
alternatives 

projects in
objectives caii be explored. Third, the analyst's carried ot nosw foitsocial forestry 

a are to Nepal (hliataiai and (Caipbell, l'82), Malawiperceptions of problem likely be 

nore realistic if the full range of objectives is ( renci . I -184).aid ih)r scveral projects in 

India. Spears (Itl3) lists coilioin positi%e
considered. 

featiires and problenis identified through 

evaluat ions of \Vorld laik-su pportCd industrial 
alil social for'stry proiects.6. MONITORING AND EVALUATION 

Since it is impossible to plan in advance for 
7. CONSTRAINTSall contingencies and impacts associated with 

land use development, project mo'itoring aod 
evaluation are nvcetsamy (Ilyman, sub!itteld C). Techniques to analyse the biophysical, 

con-In sonic cases, increased efforts at monitoring econonic and social impacts of land-use 
than versions are available, but their ose is con­aad evaluation may be more productive 

devoting inore resources to pre-project planning, strained by (I) an insufficient appreciation of 

process of the techniques by leciion-niakers, (21 limitedMonitoring is a continucus 
collecting, analysing and canmunicating infor- availabilit,$ of data, 13) scat city of expertise, 

projects regarding ,he (I) participa- (4) cost and (51 dominance of decision-inakingmation on 

tion rates, (2) timely and appropriate provision by special intest groups.
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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, deci"ion-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 perce ion 
that planni-ig leads to an tomatic or purulanent 
land use dedications. 

The limited availability of data is frequently 
a problem. Ground surveys are slow, expensive 
and inadequate for somne types of information. 
Aerial photograpln have a sin all area of coverage 
and they are relatively expensive. Remote 
sensing images froin multispectral scanners on 
orbiting satellites are beco-iing more widely 
used. llowever, institutional constraints may 
limit use of existing data from any of tile 
above sources. Aerii phtoos, satellite images 
and even contoo r iiaps may be classified for 
security reasons. 

To date, governments in tropical countries 
have been able to purchase satellite images al 

relatively low cost Utimali, 1981a) because 
of the fixed capital costs borne by the US 
government. This policy may chamige if the 
US government sel!s these satellites to the 
private sector. Remote sensing is int a complete 

substitute for fihld data because it cannot 
provide all of the biophysical infoitiation 
necess,.,y for foresl land management decisions 

(Cameron, 1981). lwever, remote sensing 
can be useful in estimuatilg rates anid locations 
of deforestation and forest resource degrada-
tion if time-series data are available. Further-
more, there can be considerabhle variation in 
the interpretation of LA NI)SAT diita by 
different technicians and soic areas con-
sistently are obscured by cloud cover. Ilmvver, 
optical enhancement techiliques can improve 

the spatial, textural, aiid lonal qualities of the 
images and computer analysis caii increase 
tile interpretability. Minicoumputers may bring 
down the cot of this analysis. 

Effective laid-use planning requires expertise 
in many itisciplitics: geology, hydrology, 
clintatology, ecology, geography, agronomy, 
morestry, economics, sociology anti planning 
or public adillinistration, to naute a few. 
Even where sophisticated ilethods such as 
remote sensing and computer software are 
cost-effective, the lack of trained planning 

staff can preclude th,-ir use. The scarcity of 
expertise is one of tlie most serious conlstraints 

to land-use planning and one that may take 
considerable time to remedy. Nevertheless, 
effective results sometimes can be obtained 
from small, low-input plarnning teams follow­
inj, well-defined procedures. 

Lanild-use planning activities can require 
a high initial investment, ptrticu larly where 
large land areas arc concerned. At the same 
time, tlie benefi ts often are spread among large 
groups of people in present and future generri­
tions rather than among a fe%% identifiable 
udividuals who would be willing to bear the 

costs. Thus, it is likely that major land-use 
planning efforts in ruany poor con ntries will 
reqtuire foreign financial assistance. 

In ,oiie countries, there is little actua! 
goernmental control ovei public lanilds because 
of' tilepolitical influence of large logging, 
Joining or agricultural interests. 'Iiis problem 
is aggravated by tileinability of many govern­
merits to enforce sanctions in remote locations 
against large numbers of illegal forest occupants, 
nomadic grazers, or tribal groups with cus­
tomary rights. -ven where the government 
has effective control over puldic lands, self­
interest stil!can be a constraint. lrerogatives 
over 1,OVeriiiiilClt laiids oftll are jealously 
guard id by key decision-makers. Corest l)epart­
inents may resist any analyses that could result 
if,!he lassification Of lantd out Of filepublic 
trest (Paidey, 198 1. 

8. OPPORTUNITIES 

Considerable opportunity exists to make 
land-use planning techniques lore useful by 
(t) in,'reasing tile timeliness and focus of 
analysis, (2) improving data, (3) encouraging 
public paiticipation, (4) adopting an inter­
disciplinary appioach, and (5) improving the 
coumtmunication of findings. lanld-use planning 
has a good potential incountries where large 
Iracts of tolrest land (with or without allexist­

ing forest covert still remain and where future 
alternatives have :,ot been closed off by prior 
laitd-use allocations) llamiiltan, 1982), llowever, 
somie of these lands Inay be biophysically 
Capable of sustailing only a limited range of 
laid uses or may be subject to eicroachtient 
by the laildiess poor. 

A planning analysis only will be of use to 
lecusioti-tuakers if it is geared to their needs 
and is timely. It the analysis is too narrow or 
superficial. decision-makers will not obtain 

fileinforinatioi they need. On the other 
hatnd, if it is too broad, costly delays will 
occu: in project implemltentatioll or decisioIs 
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will proceed without the plan. The timeliness 
and focus of tile analysis can be improved 
by clearly defining the objectives of tile plan 
and by setting prioities for what to study. 
For some uses, planning txhiiiques that are 
relatively less precise and less expCnsivC wili 
be satisfactory. For example, it might not be 
necessary to use surveying instruments tO 
measure slopes precisely at each site. 

lIhe aletuacy of baselinC data and infornia-
tion on cause-effect relationshins associated 
with various tropical land uses nu,'ds to be 
improved. Much of tIhe Cxisting irfsorriation 
on the connections beteen 1iophysical factors 
altl land uses is derived fromi stUdies donie ih; 
tile teniperate /(les in descloped countries 
(Qadri, It)82). The degree of transfer'ability of 
this uifiarmatili to the tropics is tiitntiHMaMle 
III SO1t2 cases, it iiilit iot be appropriate to 
transfer ii!iormation Obtainied i) Ie igion )f 
tile tropic.; to others ((di (astri -it1 I hatley, 
1979). [inls, more applied research is necesary. 

Groater public p:ulicipation ini the early 
stages (f the pklaiiing prtrc'S. cotild impirose 
social assessnments and increase the abil!fy td' 
local people) to l itlc . lsoletheir own 
Htowever, pubflic paiticipation can be lillicuit 
to achieve. FOr tIle Iost part, tor:ters ant 
laild-lse specialists have ol()tbenCLItaintd to 
facilitate a dialogue %%fit local pc(ple t) tIer-
rile local riects, pI)iorities dildit.elsotCs or 
to convince their of tihe tleslrilmity o1 lie 
planting and Ilttcr land-ulse Iulalragclrlt. 
Ili soiie cases, the rural poor are Ilriwillihg 
to speak openly for fear of retalialtior or 
because they speak a different language Iro 
the project staff. Sont,tines, indivitdtrls wilh 
vested interests can domrinate partuicipatit 
while the general interests of the local piqmla-

tion are underrepresented (Iluizier, 1982). 
Where the r ral poor aro excluded from polt ical 
participation in government, it is unlikely 
that they will be allowed to participate effec­
lively iii the design or operation of develop­
mntut projects. 

Most gOverrrinent agencies coiiLiUct activities 
that 3fe' land use. Yet, there is little co­
ordination a:irong ag.'ncies with such diverse 
responsibilities as agriculture, I'orestry, military 
operatir,,s, water resources, mining, hlumian 
setthlnuenlts, traTlsporttLtiOn and wildhlife. Forest 
h)mpartinents ill many tropical comntries, par­
ticularly those that retain the model set up 
Utnder ttritish or Fren,:i colonial rule, remain 
detached 'l(o oth r sctors (df public adnilli­
stration. Ail intelisciplirry approach to 

rllld Use planning 1t'tt ransLel. s narrow 
agejicy Iiiissioih iS IipOtimt anlltd nillay be 
inlOme likely It) occur it tarricd ouit bx national 
ecoin, ,ic plaing agencies \vitli broat;er 
respttnIsihilitits lhowevcr, plans Iuighlt lot Ibe 
imipleimcntet it the' Wele not preprciLt 11Vthe 
lalt-:dimilluSterillg "gency. ills, allother alter­
nat sie woll be t) I:omest l)eparliellnts to 
hircu expertise a d of disciplinesii bio) c ranlge 
Of I,', yie uIhtLlttnal trauining 10r existing 
staff li pa Mcular, scu scielllis sIhould 
hive a I:lrgeL leIc in 1:l10 .sC planining. Ill tIre 
short-run, sle fcllii teclnical assistance 
lay be IleCesslly, 

Iinally, sciettific ill]iftltitOln1 needs to be 
plieectl ill a .imiplc, vet realistic f'oin that 
t'cio -lialllllkelsUhlerstarilt. asslifilp­can Key 

tiois shuild be tatetd explicitly antd tested. 
Siftlicient budget and staff lift e should be 
devoted to corIiiunl,:iatiOui o tile fintlings 
(or else tlhe plans arc likely to draw little 
attention. 
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