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PooIntroedaction

A= a UNIDO consultant | have spent three weeks in November-
Pecearher 1988 in fraia fexc'usaive ot Lime for travel, prepaia-
Lron oY a paver etce. ) to give technical assistance to the BHEL
Poitation Contral Research institute (PCR1 in the field of
ecological protection and controi. ATvording to the Special
Service Agrecment o Exvert on Miss-on (Post Key Code

DP/IND/8B83/008/,1 -1 113123, and the Job Dbescription., I shouia:

1) pParLicipAate n wne (nternational Conference on Environmen-
L3l Impacy Analyv-ix for ireveloping Countries 1n New Delhi
2511 to 2 172, 1488 and present a paper on environmentai pro-
tction in relation to <rvironmental impacltl assessment for

industry.

1 2% S[Spend Ltvo weeks at PCRI O fHardwar: for discussions with the

technical and administrative staff concerning:

- tocus oi current PCRY programme ana identification of pro-
jects ot relevance Lo India and of potential commercial value
to PCRI:

- training programme for PCRI tcchnical staff; and

- project cquipmenl requirements.

i) Prepare 2 report in English of the {indings of the mission.

Al an inttial discussion with Mr. $.8B.C. Aaarvata, Head of PCKI.
and br. A K. Biswas, Chiet Technica! Advisor to PCRI. two
iurther tasks were added. Together with the other UNIDO experts
present n Hardwar. 1 should analyse the tuture role of PCRI
(from 1990 and onwards) and mare proposals concerning its
diyection ot work. | should a'so guiae and supervise a group

ni{ geven researchers and give ageneral lectures on ecology and
environmental management. The group consisted oi Dr. N.C. Trehan
(v Manager) Lr. N.C. Shrivastava {(Jr. Fxecutive), Dr. (Mrs)
Neelam Srivastava (Jr. Executive), Miss Nargis Begum (Lab.
AssLL. ), Mr. Vip:n Fumar (lLab. Asstt. ), Mr. AK.P.N. Singh

rrat, Asstt.r, and Miss Krashna Tidkey (Pabh Asstt. ).




The itinera:y of the mission can be summarized as follows:
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Trave!l sStockholm - New Duirhi

Briefing at UNDP New Delhi. participation in the EIA
Conference

Participation in the LiA Conference

Participation in the FiA Conference

Participation in the ElA Conference

Participation Iin the EIA Conference

Travel New DPelhil - Hardwar., ‘nitial discussions with the
Management of PCRI

Prevaratory meetings with the Management of PCRI. the
UNIDO experts and my group ot PCRI researchers
niscussions with PCRIU' s reseavchers and technicians in
the field ot ecolngicai protection and control!, examina-
tion of PCRI's laboratories and |ibrary

LLectures on basic ecology imainly structure and function
of various ecosystems) and ecological consequences of

var ious disturbances caused by man

lLectures on Eifa-methodology. espcecialiy EIA of industrial
and encrgy projects and the role of an ElIA-consultant
Lecturcs on environment management planning, especially
in industrial and urban areas

Seminar on ecological modelling, discussions about the
need tor training anroad for PCRI‘'s staff in the field
ot ecoloagical protection and controi

Visit to Indian Dbrugs and Pharmaceulicals Ltd, Virbhodra,
Rishikesh, examination of the waste waier treatment plant
and discussions of how to improve its efficiency

Visit. to behira Dun (Indian Institute of Remote Sensing,
Map Publication Dircectorate of the Survey ot India and
the Geological Survey of indiaj). discussions about future
cooperaltion with PCRr}

LLectures on tropical ccology, plant ecology and the ean-
'ogical basis for rorestry in 'ndia

Conctuding discussions with the UNIDO experts

Concluding discussions with the Management of PCR)

Travel Hardwar - New Delhi, remort to UNDP

Travel New Delhi - Stockho!lm




2. The EIA Conference

I participated in the International! Conference on Environmental
Impact Andivs:is for Deveioping Countries in new Delhi 28 Novem-
e - 2 December 178K, 1 was Charrman of Technical Session 1X:
Hicologival Impact and Co-Chairman o1 Technical Session Vi:
Vaste Management and Land Use 'mpact. | o!so presented a Koy

Paper: EI1A of Industrial Development: Projects Some Problems

Fscea in Nordic Aid vrogrammes. The paper is attached as Anncx 1.

The BlA Conference was successfully srranged by FCRI. About
250 participants presented about 120 papers. including gquite
a number of great scientific interest. However. tine great number
of papers - a considerable part of which did not deai with

EIA - meant that the time avajlable for discussions was insuf-
ticient in some sessions. inciuding the sessions chaired and

co-chalred by me.




3. ¥CRI's Research bP'rogramme .n Lhe Field «f Ecologicai

Frotecticn and contyor during 1990

Some research in the field of ecolzaical protection and contral
i< going on at. PCRI but ity scope is limited. Few new research
activities nave started since | visited the Tnstitute in
Novrember - Decemner 1987. None of the project proposals in my
report has been i'inalized even though the plannina has proceeded
somewhat. The PCRI sta!f has alsc identified and started the
plannirg of scme addit.ional proiect ideas. It is evident that
PCRT s resources to a :arge exctent have been devated to the

¥iA Conference during 1988,

{ strongly recommend PCRI Lo ‘ntensify its research activities
in the fielda of ecological protection sand control during 1969.
Sone new research projects have ta be started to keep the staff
ousy and increase its scientiftic competence. [t is also impor-
tant Lo show some saioentific results before the first phase ot
the PCRI prziecl ends. Yighest pricrity shouid be given to
projects wh:~h contribute to the bujid-up of a competence

wnich can be used commercially. Two nes reseacch projects which
tuifil the<e regquirements are described in Annex 2. They are
1o a3 finatl stage of pianning ana secem Lo stand a fair chance

Lo b tunded. 1t is vital te PCORI that these projects are

implemented o5 S00h A8 Possibie.

i a choice betweun the two projects has to be made, priorily
should be given to "Development. of 3 methodology for environ-
mental assessment and manaagement planning of industrial areas”.
This project is based on uvne of the proicct ideas which 1 iden-
tified in 1987 (Long term ecological and environmental monito-
ring of the Shivalik Hills Area). The study arca has been limi-
ted to the BHEL industriai estate at Ramipur, Hardwar. and a
management. component. has been added.

Three other project ideas were idencified in 1987, They drce
still of interest to BHEL but the work to aevelop them into
project propousals has not. started yet. They can nardly oe
implemented in 198% but it is vitel that these projects are nnt
givoen up becousc they will give PCRE G compelances which may oc

of commercial vatuc in the future.




Sume additional project preposals were aiso presented to me tor
judgcment. In my opinion they should not pe implemented at ore-
sent.. The main reasons tfor this concliusion are PCRI's lack of
resources and the lack of scientific juztification, relevance
and coqency ot one or Lo nt Lhe projects. These frojects

AaAre .
- ‘pvironmenta! impacts analysis of Bhopal. Computer aided
intormatiun ana decision suppor't system ror effect of metnv!

reocyanate

- Azsessment ot the impacts of SO? point source On growing vege-

tation and means ror roeduction ot its injury Lo vegetation

- pDevelopmen. of pilet plant tor treatment of RHEL inaustria:

eftiyent through water hyacinth

- UtLiiizat.on of electroriating waste as insecticides




1. PCRU s =raft in the Ficla of Bcoloy:cal Protection ana Coatrod

The present staitt of PCRY includes one person - Dr. N.G. Shri-
vastavae - with a Pn.D.-degree in Eiology (Limnology) and seve-
ral persons with a basic ecoloudical competence. Dr. (Mrs) N.S.
Srivastava hax a Ph.D. -degrece in Biochemnistry. However, to be
abie to fulfil its tasks. the Inst.tute nceds a strengthen.ng
aof its staff 1n the sector of ecological protection and control.
This is parvioular iy true {or the fields of terrestrial ecologv.
geology and hydrology. 'n 1987 1 was informed that this situa-
tion wouid soon be sumevhat improved because a position as geo-
togist was under raccuitment.. Unforturately, thisx recruiiment is
stiii not tinalized and "t is strongivy recommended that it ke

speedea up.

The vesearchers g technizians who work with ecological protec-
tion 4and onntrol 3re well-educaied, capabrle and dedicated.
vwever. they are few and have a limited experience as plannars
and leaders ot comprehensive research projects. Theretore.
curtner =clentilic advice, guidance and supervision in the field
ol ceological protection ana control is urgently needed. This
necd can only partly be satisfied by consultants and the lack of
senior researchers is a major shortcoming to PCRI. Tt is
strondly recommended that a sirengthening of the staff by
recruiting some sonior researchers be con<idered. [t is also
reconmended that scvientific advice and guidance be given on a
consultaAancy bas:s. A strengthening of this function can also

be: brought about by & cooperation with 4 research institute

abroad.

There is also e need tor addirtinnal training of existing staff
in ecological protection and control, particularly 1n appliced
environmental sciences., fieid work methocology and remote sen-
siny technique. Thereroure, 2t 1s strongly tecommended that
seminars and other in service training activities in this figid
ve: acoomplished. 1t s ~lgo recommended that researchers trom
PURD be gent Lo other institutions in india and abrond for

apecializeg tramninag.

Fow o wine immediate tare o recommend Lraining in remote sensing

technique at Dehra b (lndian Institute of Remote Sensing) for




Twe or three rosecrchers camong thers Pro NG Shrovastava)d.
Regatdine fraining abroad, bonave oo osked 1o draw up traininag
rrogrammes for Dr.o Nodo Shrivastava oqca Lol Jhrs? N.S. Srivas-

.o
[N TS I

lraining programme for Dr. . 6. Shr:vasidvd

After —~onsuitation witn bi. Shrivastava ond the Management of
FURT some areas vhere he needs further 'roin.ng have been iden-

tified. Thev are as lollows:

- unvironmental management with special reference to
0o envirocpmentai i1mpact assessment:
O environmental njianning: and

¢ ervironmenta!l decis<siorn sapporl SysSlems.

- Wa:oer and airv polluticon: biologicel erfects and methods for
monitor.:nag and conirol, with special reference Lo
o effects of different poliutants, toxic substances eto. on
terrestrial ang agquatic ecomRvistens:
o biological mcthods for erv.iroanmental monitoring, mainiy
quality oi air and wator: and

o Lioluaicalt methods for contro' ot water pcllution.

- ¥nvironmental re=zcarch Lechnigques and merbocdologies. with
special reference Lo
o o=tudies nf eftfects of air poilutents lSﬂz, NOx, ozon etc. )
on plants and

o utilization ot oan clectron microscope.

- beological modeiling, with spec.ar reference o models comp-

rizing environmental dynamics.

Yiven the imited time avariable tor training abroad (7-3 months)
and Lhe wide scope of the ddentified arcas. LS evident that

a meaningful training con not be proviacd in ail these areas.
Priority has o be given tno one or twe areds. Having considered
51 Shrivastavas wishes and PCRI's necds (especially ax regards
building up 4 competence whioh can be used commercially) [ have
come Lo the conclusion that his Lraining obroad should be con-
cont rated on cnvironmental management, cspecially environmental
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impact assessmen:. (tiA). Post-graduate courses in rl'A of 2-3
months iength will pe given next vear by Manchester University
and by University ot Aberdeen, UK. I recommend that Dr. Shrivas-

tava be sent tc one of these courses.

Traning programme for Dr. (¢irs) N.S. Srivastava

After consultation with Dr. Srivastava and the Management of
PCRI some areas where she needs further training have beer iden-

Lified. They are as folinws:

- Pollution rontrol technojogies. with special reference to
methods to reduce emissions from various industries. e.g.
o distilleries,
g opestioide tactori=s:
v electroplating shops: ana

o tertitizer plants.

- beological modelling, with special! reference to emissions of

waste wavter.
- Plant tissue culture technique.

- ULilization of industrial and agricultural waste, with special
refercnce Lo production of single cell piotein and recyc-

i ing/recovery ot melals and chemicals.

riven the limited time avaijlable for vraining abroad (2-3 months)
and the wide scope of the identified areas., it is evident Lhat
2 meaningful training can not be provided in all these areas.
priot ity has to be given Lo one or Lwo areas. Having considercd
1. Srivastavas wishes and PCRI's needs (especially as regards
building up » competence which can be used commercially) T have
come Lo the conclusion thal her training abroad should bc con-
centrated on waste water Lreatment technoclogies. I recommend
that br. Srivastava be sent tor training abroad at a well repu-
Led university or research institute which can give a general
overview ot waste water treatment as well as practical in-depth
knowledge of some technologies (especidlty biological and

brochemical ) of specific interest Lo PRI (e.g. industrial
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branches mentioned above). There are several equivalent alter-

natives and [ sugaest that inquiries he sent to:

Pollution Research Lnit. Manchester University. Manchester., Uw

- Department of Civil Fngincering, University of Newcastle.
Newcastle-upon-Tyne, UK

- Watuer Researen Cencic. Medenham. 0K

- Department. of Chemical bngineerino, Lniversity of California,
I'avis, USA




4. Some Shortcomings and Problems of PCRI

in Lthis chapter problems and shortcomings of FCRI (except for
versonal matters) and ways Lo improve the situation will be

discussed.

Research in the field of ecological protection and control is
h:ahly dependent. on access to laboratory facilities. The labo-
ratories of PCR! fullil the greater part of the requirements
from this sector of research but some supplementing is necessary.
The report from my mission to PCR; in 1987 includes a list of
additional equipment (both for field investigations and for
laboratory analvses) which is required. Unfortunately, none of
Lthe required eguipment had been acquired one year later. The
recommendation te start the acguisition mmediately is

therefore repeated.

Seientific research demands direct. access to basic literature
and easv access Lo specitic literature on request. It is also
yreatly facilitated by access to computcrized systems for lite-
rrture search. PCRJ lacks all these facilities at present which
iz a4 major drawback in its res<earch work. The tibrary ot PCRI1
conLains onlv a few basic text books. handbooks etc. in the
tield of ecological protection and control. Basic journals and
peeriodicals are almost completely missing. The report from my
mission to PCRI in 1987 inciudes a list ot basic literature
whicn was recommended to be added Lc the library. Unfortunately.
nore of the required literature had been Acquired one vyear
jater. The recommendation to siart. the acquisition immediately

is therefore repeated.

A problem which socon runs the risk of making the screntific
work ot PCRI more ang more difticult is the insufficient main-
Lenance of buiidings, labouratorics ote. This was discernible
in 1987 and had deteriorated considerably in 1982, An impyoved

maintenance i1s nocessary.

Sscientitfic worx benefits from cooperation belween researchers,

between institutes, departments etc. and between countries.

It i= of particular importance tor an institute |ike PCRI,




wWhich 1s newiv estagbligsned and has few researchers at senior
ieve!, Lo work in olose contact with othor scientitic bodies
within and outside [ndia. However, PCRI 1s rather isoiated wvhich
contributes to the sicw progress ot 1ts scientitic work. There-
tore, 1 strongly recommend PCR: to increase its ceooperation

peth at national and international levels. Especially. a coope-
sation with an instituls=, university ctc. 1n an industrialized
countty couid mean o much needed strengthening of PCRI's capa-

citv Lo plan and conduct comprehensive research projects.

Yinallv., it has to be underlined that the limited funds which
4re available to PCRI restricts its scientific work, especially

as regards the possibilities to start. new research projects.
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o. rCRi‘s Long-ierm Activilties

It s sttongiy rocommended thal PCRiI choouse environmental
management. as a tuture oriority area. both as regards research
ant constliancies. ' PCRI manages (o build up a3 competence in
*his freld huge commercial opportunities will probably turn up
in the future. Environmental management. inciudes environmental
impact assessment. environmental olanning and similar activi-
iies Aiming at conservation of the environment. To begin with
priority has co ce given Lo ndustrial and power plants respact.| -
vely industr ial angd urban areas wheroe PCR!Y has a certaisn com-
petence today However, 1t is recommended that the whole field

o environment. pe covered in the long run. This means, for
example, rhat emorronmental impact assessment. of dam construc-
Lion projects and reaional environmenta! pianning can be carried
cut by eCRI. There is o great - and increasing - need tftor inde-
pendent. consultants in this field. The rapidly increasing need
151 planning and assessment of multipurpose dam projects (hvdro-
pover., tionod control ete.r in india should be particularly

undes 'ined. The broad competence (including ! and use, soil ero-
sion. siltation ete. ), whicih is a precondition for a consultant
in this area. has to be buiit. up gradualiy within PCRI by

cesearch., practical work, supbrementing of starf etc.

The proposed activities ot PCRI during 1969 wiil contribute
Lo Lhe build-up ot the Institute’s competency but further mea-
sures have to be taken. One further step of great importance
is a rescarch project aiming at the development. of an affores-
Ltat.ion and erosion control! management support system. It is at
present vlanned by the Swedish University of Agricultural
Sciences and THASA. See Anpex 3. 'the planninag of the project

inciudes ident itication of noten.ial donors ouside India.




Annex 1

ENVIRONMENTAL I1MPACT ASSESSMENT OF INDUSTRIAL DEVELOPMENT
PROJECTS. SOMEE PROBLEMS FACED IN NORDIC AID PROGRAMMES

A paper presented al the International Conference on FIA tor

neveioping Countries, New Deini, India, Nov. 28 - Dec. 2 1983




Friv ronmental lmpact Assessment of Industrial Development Projects

Some VYropiems Faced in Nordio ALd Programmes

Per Wramner
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Sswedish University of Agriculturai Sciences




VO WY amner

Cawvironmenta!l impact Assessment of industi ial Development

irojects, Som: rodlems Faced in Nordie Aig Procrammes

Summa ry

The ;aper descerrbes the concept. of envirenmental impact assess-
ment. SELA) L general and with specific reference to develop-
ment assistance programmes and projects. The rapid progress

21l over the world for FI as an instrument to bring about ar

tnteqgration of environment and developmen!t is under!ined.

The development ¢t FlA of Nardiec aje Projects is analysed. Tt
+3 noted tnat EIA is not a reaular procedure in any Nordic
country, even though wory to bring this avout is in progress
in most of the countries. The iack of EIA has caused n:gative
environmental consequences and a case study (Mutindi pulp and

paver mil! in Tanzania) is presented.

It is concluded that the Nordic countries Jspire to pay greater
hecd to the envi:ronmenia) aspects of their development assjs-
Lance but are encountering manifest difficulties in their
efforts Lo convert aspirations into praciical action. One
reason for this is the lack of a compulsory FJA of aid program-
mes and projects which may aftect the environment negativelv.

The #{A-procedures have large!y been doveloped in the industria-
lized countries and for large-scale projects ie.q. industrial
develooment). Probiems have come up when ETA has been applied to
Nordic development. assistance vhicn have delaved its introduc-
tion. The problems are due %o the different ecolonglcal and
socio-economic conditions and the predominance of agricultural
nd rural deveiopment Projects. also EIA of industrial aid oro-

jects has mads slow progress gus to Lhese circumstances.

The Nordic expoeriences indicate that an EfA-procedure., also in

Lhe industrial field, should be flexible and intoermal, ir cont-

rast to the standardizZxd, static apptoach which predominates 1n

many parts of the world.
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[ntroduction

Manv deveiosping couniries face serious environmental problems
(including -xhaustion or patural resources) which are increa-
s.:ng both in extent and irtensity. The environmental deterijc-
retion makes it more and more difficult to provide for basic
suman needs (tfoud, water. tuelwood, etc.). sffects the heal::
situation negatively and constitutes an obvious obstacle ‘Lo
Jdevelopment.. Poilution and poisoning from industrial sources
const.itute a3 substantial part cf the environmental degradation
D many areas.

The environment.. probiems of 'he develeoping countries have to
be attacked in Loverait wavs. Onc of Lhese ways is to see that
developmeril projects pay areater heed to tine environment. This
Ras Lo be done both by avoidinag -r winimizing negative side
~tfecls., and by carrying out specific activit.es in the field

of conscrvation and cchabilitation.

One major element in the endeavours to get develcoment projects
to pay areater attention Lo the environment is to carry out a
proper environmenti; impact assessment (EJA). This means that
all projects which may alficcl the env.ronment are assessed at

Lhe eariiest stages of project formulation.

13 g% a procedure for encouraging decision-makers to take
accoun! of the nossible crlecos of development investments on
enviconmenial qualiily and naturai resources productivityv, and
a weol for culicecting and assembling the dats which planners
need in order Lo make development. pro,ects more sustainable
and environmen alyy sound. FIA is usually applied in support.
of poljcies (o tne gustainable and equitable use of natural
resources and the prevention of cavironmental degradat.ion

(MWramner 19827),

The Concept of MYrvcironmental impact Assoessment (EIA)

F+A I8 a3 vide conrept which has been given various definiticns.
EiA has also been utilized for various purposes in various

ituations. fommon to aii delinitions is that ETA is a measurce




which aims at rinding out environmental efiects ot proposed
projects. programmes and other activities which affect., or mayv
affect. the environment (including the natural resources bhase).
tsually. EIA also aims at findina out what can be done to avoid

or minimize negative environmentai effects (Wramner 1987).

ElA is usudily vart of a process. The EIA process refers to a
wide range of activities preceding and following the assess-
ment itself. The process might begin. for example. with an ini-
Lial screening exercise to determine whether a full EIA is
required or not. After the assessment has been prepared and a
decision taken, the process can continue through programmes of
monitoring and evaluating the environmental effects of the
activiry during and after impiementatiornr.

EIA is typicaliy both a tool for analysing environmenta: effects
and a procedure for bringing this analysis to bear on deci-
sions. The overali objective is to ensure that development does
nol cause non-acceptable environmental damage and reduction

at the productivity of natural systems. EIA, in itself, does

nst solve problems or substitute for the formulation and imple-

mentation of appropriate policies.

it has Lo be stressed that [LIA is not enough to bring about
environmentally sound industrial proiects. Unless it is incor-
porated =ariy enough in the proiect cycie to influence planning
and design, and unless its results play a part in decision
making., the effort is in vain. Therefore. EIA as such. does

not solve the typical environmental problems associated with
certain types of industrial development projects. It just pro-
vides systematic predictions and assessments of effects

{(wramner 1987).

EIA aims aL ensuring that the necessdary questions are asked,
and providing a technique for receiving the relevant data and
analysing the intormation for solving environmentlal problems.
Regardless of the nverall institutional context, there is often
a bias Lovuard onaineering and cconomic analysis of a4 project.
FIA counteracts this bias., It is rarely casy Lo introduce

FiA early enouan in the process of identitying options and




and examining the feas:bilitlv of yroposed projeccts so that it

can be comfortably incorporated ir design and impl'ementation

decisions.

As a result, ETA is often geared o influencing the wvarious
decision points in the project cvele and providing technicai
gquidance for project preparation, ajvinag criteria for project
design, an action plan for environmental! management to be
included in the project ac¢reement, or a basis for evaluating
the environmental conseguences of a completed project.

The United Nations Environment Programme has decided on goals
and principles for BIA. [t is defined as "an examination, ana-
lvsis and assessment of ptanned activities with a view to ensu-
ring environmentaily sound and sustainable development”

{UNFP 1987:.

The goals and princigpiles (3 and 173 in number respectivejv)

Are necessarilv general 1n nature, but ilay down the importance

of F'A as a4 tocl for envirtonmentatly scund projects and prog-

rammes. A basic goal is to establish tiiat. before decisions

are t.aken on activities which are iikely to significantly affect

the environment. the environmenta! eficels of these act.ivities
are taken fully into account. The principles cover various
aspects of [!A and stress, inter alia, the necessity for rules
deriding viben and how Yo carry out EIA.

Oone principie s that EIA should include, at a minimum:

a/l ¢ description of the proposed activity;

b/, o desciiption of the potentialiv-effected environment,
incluaing specitic intormation recessary for identifyirqg
and assessing the cnvironmental effecls of the proposed
activity;

c/ a description of practical alternatives as appropriave:

d/ an assessment. of the likely or potential environmenta:
impacts of the proposed acltivitly and alternatives, including
the irect.. indirecl, cumutative, short-term and long-term
of fecls;

o, an identification and description ot measures available to

mitigate adverse environmental impacts of the proposed




aslivily, aiternatives., 4and an ossessment of those measures:

t  an indlcation of aaps i1n knowladge and uncer tainties which
may be encountered in compiling the required intormatron;

¢ An indication of whether the envircnment. of any other State
or arca beyvond national jurisdiction is likely to be affec-
ted by the proeposed activity and alternatives;

h, a briet. non-technica! summary of the information provided

under the above heradings.

Ceneral Appiication of ETA in Development Assistance Proiectls

LiA has become widely applied around the world in recent vears.
A majority ot developed countries have taken various steps in
carrving out FIA of fthelir domestic projects and programmes.

An increasinag number of developing tountries are also initia-
ting KEiA procedures, particular:v in Southeast Asia, where
Aabout halt the ¢ountiries have legal requiroements and three-
quarters have conducted FiAs. Souith Asia. tne Middle East and
Latin America are also making progress, whije EZA is less deve-
Joped in Africa.

aoproaches to EIA taken by vartous countries differ widely
in vorms of their legalsinstitutional base, focus, scope and
procedures. Generally speaking., however, one can distinguish
between an intormal-implicit and a rformal-explicit approach.
There is a tendency to move from the former to the latter
approach (Wramner 1987).

The application of EIA to developmeni assistance activities is
much Jless advanced than for domestic development, but conside-
rable progress has been made crecently and the process continues
rapidly. However, FIA is, for the most part, done on an ad hoc
basis. In mest donor countries, aid sgencies use discretion in

deciding whether or not. to pertorm such an assessment.

Ihe Organization for Economic Co-operation and Development
VOECD) has made a stuoy on KITA of acvaeiopment programmes angd
projects. OEOD has also recommended its member countries to
incorporatc an kKIA-procedure in the planning ot iLs development

assistance programmes and projecis (OFECD 19867 .




The importance -t EIA s a tool to bring about development
activities which are compatible with environmental requirements
is underiined by OFCD. There is a need for FIA in a wide range
-f programmes and proujects which are outiined 1n a check list.
it includes industrial activities (e.g. metallurgical plants,
wond processing plants, chemical plants. power plants, cement
plants, refinery and petrochemical plants. agro-industries),
extract:ve industries (e.q9. mining, quarrying, extraction ot
peat., o1l and gas). waste management and disposal (e.g. sewe-
rage svstems and treatment plants., waste landfills. treatment
plants for household waste and tor hazardous .;aste). infra-

structure and exploitation of bvdraulic resources.

constraints to carrying out FlIS in developing countries have

been identified by OFECD (1926 and are as follows:

A, insufficient pojitical awareness »t the need for environmen-
tal assessment;

b insufficient public participation:

. iacking or inadequate jegislative frameworks;

d. lack of an instituiicral base;

¢ insufficient skilled manpower;

I, lack of scientitic data and intformation:

’

g/ insufricient. financial resources.

The COFCD member ccuntries are recommended to assist recipient
countries to overcome tnese constraints.

Application of EIA in Nordic Development Assistance Projects

In a report by a Nordic working aroup sct up by the Nordic
Council! (Wramncr et.al. 1903), the interrelation between the
environment of developing countries and the development assis-
tance of the Nordic countries is discussed. It is noted that
all the Nordic countries have declared that they aspire to pay
more attention to the environmental aspects of their develop-
ment. assistance. Howaever, it 1s also noted that all the count-
ries Are finding it hard to tive up Lo these stated aspirations
in the practical implementation of development cooperation.

FIA 1s goenerally not used as an instrument. .o bring akout an

integration of environment. and development..




In the reporl tt :s steonagiv recomended that the Nordic count-

ries. together with the vecipient countiies, should incorporate.

Lhe environmental aspects at as early a stage as possible into
rhe pilanning of development jssistance pragrammes and projects.

When doing so. use should be made of, inter alia. EIA.

Tae situation in the Nordic counuries os regards EBEla of aid
proiects a few years iater (.. described by OFCR (19H6).

fn Denmark, EIA s an essential component in the appraisal and
evaluation of many DANIDA (Danish International Development
Agency) financed projecls. llowever, DANIDA ias not yel partici-
pated in the preparation f onvironm=nt profiles or financed
any maior environmental ‘mpact statements in developing counc-
ries. A working group of DANIDA and the Ministry of the Envi-
ronment has identifiera six main types of projents for whirh an

EIA =houid 9 preparea.

In Finland, EiA is oeinag introduced as an olement of the prepa-
ration of developmen: assistance projects ftinanced by the
Finnish aid agency FINNIDA. ihe Ministry for Foreign Affsirs
has set up a permanent working group in coeoperation with the
Ministry of the Envaronment. The aim ot Lhe working aroup is

Lo improve the procedures and methods tor incorporating envi-
ronmental Aspects into developmeni coocperation projects and

programmes.

In Norway, <decision:s on projects which tequire an EIA are taken
on 1 case-by-cass: hasis by the responsibie project officzsr n
NORAD (Norwegian Agency tor International Development). No
decisron has yet been taken on how to identify which projects
are most. in need of environmental assessment.. A joint body of
the Ministry of Development and of the Ministry of Environment
is presently deaiing with the issue of introducing a screening

procedure for projects reauiring an cnvironmental assessment.

In Sweden, SIDA (Swedish Tnternationa! Develcopment Agency) has
no tormal procedures for iA. Environmenta! considerations are
inslead given on dan ad hoc basis to a jrowing number of aid

projects both in Lhe planning process and in the tollow-up and




evaluation of the projects. SINDA's capacity Lo take care of
environmentar ospeclts o development assaistance has beern 1ncrea-
sed by the recruitment of an environmental adviscer in the cent -

al office.

OGECD s examination shovied thatl F14 of atd programmes and pro-
jects wdas Lt 3 regular procedure in any of the Nordic count-
ries in 1986. This means thiat ali the cournt ries have showed i
striking slowness as regards the 1mpliementaticn of the FTA-
rocommendation of the Nordic working Ircup which w2s made 1n
1932 (wramner et oi. 19870

A Nopeie workshop on YA i development 2s8S1S0ance was neld oan
Foalard in i9a% iJoehansson 1989 ). The current situation in the
Nordic countries was presented and discussed. it can be sum-

mAar:Zzea as toiltows.

in Jenmark, a plan of action for sirenathening the considera-
tion of epvironmental aspects ‘n eficial development assis-
tance Is being Jdrawn up. it wilt! iaviude guidelines for plan-
ning aid projects. The 1ssuc of ensurinag agppropriate onviron-
mentul sereening f all projecrs = pe:ng counsidered. but rhis

WOI'k 18 sStili in proaross (Richter Tuif) .

In Finlana. a sct of dreft auidetines ror FIA ot deve!opment
assistance projects bave neon worked out. The use of them pro-
ceeds o steps deaending o whaich phase of the projectl cycle
is in auestion. in the initial tact~-finding and negotiating
stages OFCL 5 cheak Tist may b used for making a rough envi-
ronmental ssessment.. wWhen working out the Terms of Reference
for the preparation ot a project document, a matrix may we
used as o check !ist of potential environmental effects of the
project.buring the preparation of the project document the
dentificd risks may be scrutinizea aaainst screening tables.
e qguidelines were discussed at Lhe Nordic workshop and arc
now being revised with regard to the outcome of Lhe aiscussion.
They turned out to be too static, technical and general for
industrial projects (Haldin 1988, Wramner 1988).




I Norway. an EiA-system i3 being worked cut.. 1t is designed
tor use in the rouline planning and administration of aeveiop-
ment a:d projects and consists of three stages, namely initial
screening ol projects, initial environmental evatuation and
tuil assessment (Kristoffersen 1938). One booklet for the ini-
trar screening of projects. consisting of check lists for each
project category. has been produced (Norwegian Ministry of
Development Cooperation NGRAD 1988;. Book!=ts for each project
category consisting of general information and gquidelines for
the initial enviroamental cvaluation as well as a booklet con-

sisting of guidelines for the full assessment will be produced.

In Sweden, the environmental! aspects of devejnpment assistance
have recently been given incressed weight.. ihe Par!iament has
drcided to add environmental considerations to the main objec-
tives of Swedlsh development assistance. However, no work
aiminag al incorpcrating FIA as a compulsory component in the
prepa;ation of programmes and ovrojects. which mav affect the

cnvironment negatively, nas yet started.

The conclusion i1s that the situation hdas improved somewhat
since 1986 but is still not satisfactory. 'he progress is
remarkably slow. The long discussed idea of a compulsory EIA
oi° aid programmes and projects, which mav sffect the environ-
ment. negatively, is far from being realized. Such programmes
anid projects may still be approved without having been subject.

to an ETA in all the countries.

Consequences of the Lack oi EKIA

The consequences of the lack of KEIA of Nordic aid programmes
and projects have not been studied systematically. However,
available information from all Lhe Nordic countries indicates
Lhiat negative environmental consequences., which could have boen
avoided or reduced with the help of an FE1A, has occurred in

a number of cases.

One oxample, which has been studied scientifically, is the
catablishment of o Iavace integrated pulp and paper mill in the

Mutindi District of Tanzania. SIDA wag one of the donors and




the Nordic Investmenbt pBank one o! the lenders to the projectu.
The environmental eifects are summar:zed by. inter alia, Chris-

tiansson and Ashuvud (1985).

The Tanzanian Government formally aquthorized the construction
of the mitl in 1977. The decision was based on a very limited
xnowledge of the environmental effects. The feasibility study
did not take up anvy potential ecologicdl effects. Uncertainty
regarding these external effects did not, however, delay the

authorizat.ion of the project and support by donors.

Some environmental investigations were made later on., but a
vroper E1A was never carried out. Most ¢f the environmental
=ffects remain tc be seen. Not until the mill has keen in full
production for some time., which is not yel the case. will the

total 1mpacts on the environment be discerned.

The: estahl ishment. of the mill strongly influences the natural

environment. Four types of impacts can be discerned:

- Tmmigration and urbanization cause increased pressure on
and competition for land, water, building material. energy,

cbe.

- Iinavoidable air and water pollutants affect the natural and
agricultural ecosystems. These effacts include acidification
vl soils and possible damage of tea plantations caused by
sulphur dinxide and other emissions into the atmosphere and
reduced fish catch and deteriorated domestic water supply
caused by effluents of waste water containing oxygen deman-

ding and toxic substances.

- Increased food requirements cause intensification of agri-
culture (including animal husbandry) and clearance for culti-
vation of areas covered by grass, bush or woodiand wnich

results in tand degradation.

- The mill presupvoses forestry operations which affect the
environment in several ways. The sustainable supply of wood
vg an a1ssue of crucial importance which is closely linked to

t.he environment.
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The neaartive cenvironmenti2t conseausnses of the mill may be far-
reaching ana may ccver vast areas. Yroduction, human life e:ic.
iy pe drasticaliv atffected. AL least some ol these consequen-
ces could have been avoided or raduced if they had been known
and taken inro consideration in the planning ohase of the pro-
ject. Others are ‘nevitable but a better picture of them. when
it was decideu to establish the miit could have contributed

to a better decision (Christiansson and Ashuvud 198%).

Hexd

i3:UssS;0n

it s evident that the Nordic¢ countries aspire to pay areater
heed to the envieirenmental aspecls of their development assis-
ance. The aid author:ties have qot clear potitical directives
Lo improve the rntearation of environment and development 2na
have decided to Lake a series of steps to bring this about.
lovever. Lhis new policy has only had a limited impact orn the
conurete acting at the proaramme and project ievels. The Nordic
Aid authorities are encountering manifest difficutties in their
eiforts to convert. Lheir environmental aspirations intc practi-
cal action. Une reoson for Lhis is the tark of @ compulsory
Fld-procedure. 1t is remar:able that such a procedure has not
piren introducsd e any of Lhe Nordic countries up to now. Seve-
ral other acircumstancss adisce contribute Lo the current situa-
tion.

Vhen analysing the difficulities in the Nordic countries it is
exsential to remember that the corresponding difficulties -
often considerably aagravated - exist on the recipient side.

[t t= Lhne interretiacion belween donor and recipient. which wult -

mately doetermines the outeome in practise (Wramner et.al. 1983,

Mary of the prooiems which ace faced in Lhe attempts to i1ntro-
cuce ETA are commmon Lo tne whole environmental sector. One

such probloem of basic impoitancte L5 that environmental quostions
have only oen Lo Lhe face in aevelopmenl assistance context

tor a shert time. Not unit ! the last decade did we obtain more
detaited knowledae (nevertheless tar from comprcechensive) on the
imnterretation setween the environment. and development. A more

goeneral awartene=s of this interrciation has not bhecome mani -
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fest. unt:! recentiy and 1s still trequently missing, especiallvy
i the development sphere. Many ot the problems that have ar, -
s must be seen tn the ligne of thiis orrcusstance (Wramner

et.al. 198

the recipient-oriented development assistance policy ot the
Nordic countries has also been an obstacie in this context. lhe
recipient countries have up c now cnly rare!y asked ftor assis-
tance in Lthe environmental field or tfour commitments in which
spe«ctial heed would be paid to environmental considerations.

Huwever, this attitude seems now to be cianging rapidly.

The tack ot sulficien! Knowicdye ot ecolugical conditions and
the anvironmental situation in many deve:oping countries aoes
not faciiitate an integration ot envirunment and deveiopment.
There i1s also a iack of know-how and experience in the various
bod.es wnich are cnmvolved in deve:opnent assistance activities.
knvironmentael conservation spans over many sectors and a large
numb:er 5 people with wide:ey varying background are affecteo

by LS L SsSues.

Over and abuve the problem of the genera! jevel of knowledge.
there are problems coeused by the fact that there are not enough
envirnnmental experts in the deveiopment assistance administra-
tiosns. Nui are these bodies generally organized in such a way
tgl. iiey make 1l easy for envirvonmental aspects to be brought

t.o Lthe fore.

Many problems also arise because the perceptlion of environmen-
Lai fguestion is too narrovw. Especially in the practical work.
peopie are ofter not entirely clear about the importance of an
integrated approach and about the incterrclation between popula-
tinn, natural resources, environment and development. Environ-
mental assues are rogarded more o1 Less as purely technical
questions having oo relatien to the soszial  cultural, politi-
o, ete. conditions which on many (ceas;ons are extremely
dJecisive. 'n these cases purely onvirnnmental measures are not
sutficient but the social and other probiems must also be
arappled with if the intended outcome 1s to pe obrained. Here

col taborat ton pelween Lhose representing environmenta) consi-
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derations and other sectors is required (Wramnev ec.al. '983).

'n addition tc the general obstacles to a better intearation
ot environment and development in the forcian aid of the Nordic
countries, wihich do not tacilitate the introduction of EIA,

some specific probtems regarding FIA will be discussed

The KIA-procedures have largely been developed in the industria-
lized countries and ftor large-scale projects (e.g. industrial
and infrastructural development) This creates a risk of putting
importance to wrong issues when apply:ng EIA to development.
assistance. The ecologica! and sociov-economic conditions in
develoning countries differ considerably from those in indust-
tialized countries. The emphasis of Nordic foreign aid lies
within the sector of agricultural and rural development. In

this sector the concept of EIA is less developed and more
diftficult to apply than in the industrial sector (Wramner 1987).
Thiese circumstances have contributed to the slow progress of

1A in Nordic development uassistance (including programmes

and projects in the industriai tield).

he Nordic aid authorities have met witn technical probiems in
their endeavours to develop EilA-procedures. The standardized,
static approach to EIA, which predeminates in many countries,
has proved Lo be o1 limited value to Nordic aid programmes

and projects, also in the industrial field (Haldin 1988, Wramner
1988). The Nordic experiences indicate that an EIA-procedure
should be more descriptive, flexible and informal than some of
the procedures which have been developed recently. This applies
specifically to programmes and projects in the field of agri-

culture and rural development but alsou to industrial and infra-
structural activities.

Check lisls, manuals, ctc. may facilitate the accomplishment

of KIA The preparation of such means may contribute conside-
rably to the introduction of FIA as an integral part of the
planning of aid programmes and projects. However., too rigid

and detailed forms., matrices, etc. may have the opposite effect

and should be avoidrd 1n E[A-procedures (YWramner 1907).




sinally., it has t¢ te underlined that the slow introductionr

nf FlA it Notdis develepment assistance aise is due to insutfi-
ciant priority given Lo Lhis issue both at governmental level
and at aid agepcy ievel. Strong directuives, sufficient budge-
tary illocations and inv-lvement cf qualified exvertise would
certainty have resulted in a much fasxter progress than has now
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Annex /

PROPOSED RESEARCH PROJECTS DURING 198Y

i OEVELOPMENT OF A METHODOLOCY FOR ENVIRONMENTAI. ASESSMFNT AND
AANAGEMENT PiLANNINCG OF [INDUSTRIAL AREAS

UL jecoive

The overail obiective of the project is the development of a
general and standardized mcthodology and procedure of rapid
onvironmental impact assessment for local to regional indust-
r:at activities and their surroundings. including populaticn,
intrastructure and the natural resource base. Using simple

vt aricient melthods such as check lists. cross-impact matri-
ces. selected indicators and possi1oly simulation models. this
methodology will form the basis joer the tormulation of local

poilution controi and =nvironmental management plans.

The main project components can be specitied as foliows:

1l develop methods and approaches tor o rapid survey and
summary characterization of present and past environmental and
ecotogical conditions, in particular the pollution of air.

water, soil and biota.

2. 1o develop methods and tools to assess And analyse present
and past industrial, urpan and rural activities and their
rolated socio-economic conditions 1n their impact on the

cnvironment and ecosystem of an area.

;. To develop standard methods to formulate pollution contro:
and environmental management plans to improve living conditions
arcund industrial activities on an ccologically sustainable

basis.

The development of Lhas methodology as a "tool kit” in FCRI
will cnable the Institute, on a consultancy basis, .o perform
quch assessments ‘or industries, municipgiities and governmen-

1.1. bodies and would iheretore be of considerable commercial

jrotenlial,




siethodoiogy

A comprehensave survey and analysis ot the project area wil!

e made tor collection of data reiated o the environmental

gna soclo-econumic conditions. Both presunt and past conditions
will be studicd. The parameters include, inter alia:

- Ceology

- Vegetation

- Ground water hvdrology and quality

- aut tace waber hydrology and guality

- Air auality

- Pollution of solls and biota

- Land degradatiier

trisheries

Tthe socio-economic parameters include demography, migratior.,

aceupat ion, income. public health, iand use etc.

e cnvironmental consequences of industrialization and urbani-
zation will be anaivsed with specific reference to interrela-
Lions petween various onvironmental parameters and various
components ot the industriatization,surbanization process. Based
on tnac anaivses measures to improve Lhe environment wili be
identified. Allernat:ve environmentai management plans will elso

be drawn up.

sScope ol project

The devaeinpment ot methodology for environmental assessment
and managemenl planning oi i1ndustrial! areas has to be based on
a4 case studv, Tne BHEL industrial estate at. Ranipur, Hardwar.,

has been seicoted tor this pulrpose.

The BHEL industrial estate at Ranipur aftects its environment
in several wavs, both directly and sndirectly. The environment
is directly attected by emissions of air and water pollutants,
by noise disturbances, by solid waste aumping, by natural
resources exproitation <ue. The BHEL industries also affect

the envitonment indirectly in similar ways by impacts caused

by Lhe BHEL township and the subsequent. concentration ot people




Jnd vAarious numan activities to its surroundings.

The ont jronmentat deserioration it ana around the BHEL township
ditects thne industrial production negatively in several ways.
Yhe naturdl resource pase (e.g. ground waiter» is degraded, the

neactinsiluation ot the BHFL statt is deteriorated etc.

Tiw- project will not only result in a methodology which can be
applicd 11 other areas and has a qreal. potentiai commerciai

value Lo PORL. 't wil! alse vresu!t in an epvirormental manage-
men: pian vhich shows vhat ¢an be done to imp-ive the environ-
peert of Uhe gHEL indusurial estate at Ranigar and 1S surroun-

dinGs.

The methodology tor environmental dassessment and management
planning. which wiill be developed, is based on an integrated
approach. A main component will be g svystem for providing
rechnice!l and scientific information about the environment in
g ftorm which is suited to planners. politicians and other

non-professional decision makers.

Justiticatlion and teasibitity

Planning for o suslainable deveiopment needs a large amount of
‘nformation about the environment. The methodology for environ-
mental assessment and management planning, which is a major
outcome of Lhe project. can be applied in other industrial and
urban areas in tndie and abroad. There is a great necd for such
assessment and planning in many places. Theretore, with the
methodology and expertise developed, the potential for PCRI to
be- e=tablished as o commerciai consultant in this field is con-
siderable This projecl is of specitic interest by developing
an intedrabted systom Lo make the scienlitic pasis tor environ-
mental planning and marnaaement. directly Aavailable to non-

professionals.

The: BHSL :ndustrial estate ot Ranipur s well suited tor this
study. 1L has given rise Lo a wide range of environmental
problems which need to be Lackled. fost ot Lhe problems arc
tvproal to andastrial and drban areas. As o secondary outcome

the project witi aive Lhe necessary basis for measures to




tmprove Lne snvironrental siluction rn the study area.

The project wili be carried out by the statf of PCRI and wil!
mainly use equipmenl availabie at the institute. Some additio-

nal funds are requitred and will be applied tor.

Ty PRODUCTION OF HYDROGEN FROM BIGMASS AND WASTE

Mis projeT s 1in an earlier staae i the planning pro-cess
than the pravious one. Onlv 2 tirst oul.iine can be presented
here. However, thie project is Limited 'n scope and size and

e vlanning can be findlized wilhin a few weeKks.

The proiect is o laboratory study which will indicate if the
Leominatiocn process 1s applicable tao A variacty of biomass and
organic wastes tor the production of hydrogen. This IS 4 new
method tor the production of hvdrogern which may have commerciai
polentials i PCRI manages to make the process efficient ana

coste-effectrve,

e bromination reaction is exothermic and ¢an supply most of
the process heat. Feedstocks with up Lo 44 % water can be used
because ot the water consumed in the reaction. The process
shows promise because of the its high potential thermal effi-
ciency and iLs applicability to a broad range of feedstocks,

particularly those with a high water content.

Chemical ly, the process can be described as follows:

.

H 24HBr + 6CO

.

y TH O v 1T 2RE L -
10%, "M ?
AAB == 12H v 126U
7/ ”,
clectro-
lysis

The teodstocks., which will be tested, include conifer, canc,
fresh water Hyacinlh, kel o sall water plant), bagasse

Lsugal Cane waste pulp) and aerobicaliy digested sewdage samp-

NI




The projact wi'll be carried out b the ~raff ot PCRI and wil!

ma'nly use equipment avaiiable at the institute. Some additio-

nal tunds are regquired and will be applied feor.
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AFFORESTATION AND EROSION CONTRUL MANAGEMENT SUPPORT SYSTEF

A research project out! ine




COLLABORATIVE R&D PROJECT PROPOSAL

Svedish University of Agricultural Sciences at Uppsala
IIASA, Laxenburg,K Austria

PCRl, Hardwar,K India

AFFORESTATION AND EROSION CONTROL MANAGEMENT SUPPORT SYSTEN

OBJECTIVES:

- to develop and implement computer based tools to assist in the design, ‘
implementation, monitoring, and evsluation of afforeststion programs and
erosion control measures in parts of the Himalyan region in Northern Inéias;

- establish and train an associated team of Indian experts and a local
technical support group for the system.

PROBLEN BACKGROUND:
Deforestation, and resulting scil degradation and erosion on forest, range
and arable land, reservoir siltation, and flooding, are among the most
urgent environmental problens in parts of India, in particular in the
Himalayan region. These problems can and do severely effect regional and
national development efforts.
Rajor afforestation and erosion control pograms require far reaching
decisions with long-term consequences for a complex,K dynamic,
and spatially distributed extensive environmental system that at the same
time effects and is effected by the socio-economic development.
Scientifically based methods of managing large-scale control and
amelioration programs, using modern computer technology
in supponrt of classical scientific methods, can help to improve the
ifnformation basis for planners and managers, and thus {mprove the
effectiveness of such programs. )
A growing awareness of the importance of vegetation cover resulting
in recent legislation in India, as well as an increasing emphasis on
hydropower -- that can be severely affected by reservoir siltation --
makes the proposed proiect a timely complement to ongoing and .
planned development projects.

METHODS AND APPROACH:
A computer based information, simulation, and decision-support system {DSS),
combining Geographica! Informatior System (GI1S), remote sensing, and ~
simulation modeling techniques with concepts of Artificial Intelligence
(expert systems technology) multi-criteria DSS, and interactive computer
graphics, into an easy-to-use support tooui for planners and managere, &
adapted to local conditions and constraints, will be developed. "
The development wil)l be based on data fr.m a selected ares in Utta Pradesh’

and/or Kashmir which offer a number of representative catchments. "L

The development and testing of the softvare system and [ts component nf
data and knowledge bases will go hand in hand with on-the-job training Y

of Indian staff at the collaborating institutions, to ensure gelf-reliance. *’.
in the use of the system after its implementation in Indias. (I

Ideally, the system would be developed within the framework of an
ongoing major affforestation program or similar project.

REQUIRED EFPORT:
approx. 4 development man-years per year fnr software development,
testing, and imnplementation, nver three project yaars;
approx. 4 man years for the cnllection and adaptation of data and
domain spacific expertise.

MAJOR SYSTENS COMPONENTS-
A geographial finformation «ystem (GIS) on nrography landuse,
settlements and infra structure, snil vepgetas{on cover, including




the: integration of remote sensing data (LANDSAT TM, SPOT and the recently
launched Indian IRS-1A) for detailed and timley information updates:

Interactive data bases on landuse, hydrology, climate, forest stands,
population (fue! wood consumption, commercial and industrial use of wood),
livestock (grazing),K etc.

Interactive simulation models for forest development and forest management
soil conservation, and forestry, rain-runoff, soil erosion, sediment
transport and reservoir siltation, flood control, hydropower and irrigation.

A soci>-economic development model to describe population and grazing
pressure, rural fuel use, and commercial/industria! use of wood.

DSS component for the comparison of alternative management scenarios,
comparison of different systems evoluticn (in time and space),
evaluation of scenarios under climatic uncertainty.

COLLABORATIVE STRUCTURE:

The Swedish Unjversity of Agriculrura! Sciences at Uppsala would provide
the scientific coordination of the study and the necessary domain
expertise; 1IASA would provide systems analyeis and computer exper‘ise
and undertake the software development; PCR! would collert and organize
the necessary field data in collaboratijon with local Indian agencies,
eg., the Porast Research Institute ar Dehra Dun secund staff feor
on-the-job training in Sweden and at IIASA, and finally install and
maintain the softvare system at PCRI for further local use.

Various Indfan institutions such as the Forest Research Institute,
Regional Remote Sensing Service Center, etc., that are all

located in Northern India in or near the Himalayan foot hills,
would be fnvolved in th study to provide data and local expertise.






