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Scope of Work for CLlN 4 

Purpose 

The goal of the Greenhouse Gas Pollution Prevention Project [GEP] is to 
reduce the volume of emissions of Greenhouse Gases by promoting the 
development of clean and less greenhouse gas emitting energy technologies. 
The project will further this objective by engaging in private, government and 
non-government stakeholders in lndia to build their capacity to participate in 
international efforts to control climate change while promoting sustainable 
development. 

Under CLlN 4, dealing with 'Communications and Information Outreach," LBG 
will establish a forum for increased collaboration between U.S. and lndian 
institutions or researchers for integrating evaluations of climate change 
impacts on the economic development of lndia. Relevant topics will be 
selected for joint papers on the potential impacts and mitigating factors of 
GCC on lndia. The forums will be designed to provide an interactive dialogue 
between experts to discuss topical issues. This document is the deliverable 
for Task 4 A "Shortlist of US and lndian organizations to cohost forum." It 
briefly discusses the proposed mechanism for enabling the interactions and 
methodology followed in identifying the suitable institutions in the US and 
lndia to co-host the forums. 

Methodology 

The core team of LBG, in consultation with the USAlD E~ office interacted with 
several potential institutions, which are known to be working on the Climate 
Change issues, on research, or promotion. This work was also accomplished 
through the thorough review of reports of the CCOA phase. and further 
interaction with the attendees of the round table meetings held during the first 
phase. These interactions led to identification of the proposed institutions. 
Based on the possible mechanism of working of the forum as discussed in the 
LEG response to the RFP, necessary information and in principle acceptance 
was provided by 13 organizations listed below. It may be noted that further 
short listing and consortium formation among these institutions would be 
carried out subsequently. Suitable MOUs would be designed and entered into 
subsequently. in consultation with the CTO - GEP. 

lndian Forum Institutions 

The following list provides a summary of lndian institutions who have agreed, 
in principle, to participation in the forums: 
Name of Institution I Location I 
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To provide Information system support to all the forum hstbtbm. 

US Forum lnstitutlons 

The following list provides a summary of US institutions who have agreed in 
principle to participation in the forums: 

I Name of the Institution I 

This report presents a comparative summary of the a- of each 
organization and the potential resources that can be prwided to fadm a 
productive forum. 

Proposed mechanism (steps) to be followed for complet&m of CUN 4 
Forum 

Under this GEP - CCS component a wide d i e  on issues of importance 
in dimate change will be held among the research and practicing community. 
This research and wtreach forum wwk is pmposad to carried out in the 
following broad steps: 

m: At a proposed lndiin Forum meeting (tentatively scheduled fw 
September 2000) several issues related b Gbbal CLinate Change 
and their impact on the India's wlnerabilii to the adverre effects due 
to GHG emissions v iwM be discussed. This meeting wwld be 
hosted by one of the short listed insbjhitions. At this meeting. about 5 
- 8 topics. of critical importance wwld be short l ied.  The 
deliberations at the meeting viwld also help in identifying i n d i i  
author I institution. This meeting would be hosted by one of Wm lndii 
Fwum Institutions. It is proposed to invite 1 - 3 experts f m  the US 
to attend the discussions for this meeting. 

StepZ: Following the Indian forum meeting, a similar meeting would be 
convened in the US to discuss the topics short listed at the lndiin 
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forum. At the US Forum meeting. US experts would be identified to 
work in collaboration with the Indian authors, based on mutual 
agreement, interest and expertise. 

Step Under this step individual authors / institutions from lndia and the US 
would be identified based on their experience on the selected topic, 
to provide an authorship for the research paper. These authors 
would mould their ongoing research work to incorporate the real 
world problems, and focus on one of the five topic areas to assure all 
areas are covered. 

Step4: Under this step, a Joint Meeting between the identified 10 authors 
from US and lndia would be held, essentially to finalize the paper 
design, formats. contents and the schedule. This meeting would be 
facilitated by LBG GEP team and is the appropriate time for authors 
to outline their joint papers and divide responsibiliiies.. 

w: This step would be carried on in parallel in US and lndia where the 
pairs of the five authors would jointly work on their respective papers. 
Draft papers cross-reviewed by the individuals would then be 
prepared. 

m: The draft papers would be presented to a wider audience at a DraRers 
Meeting ideally at an international conference. This meeting would 
help in a Peer Review by the international research community. 

w: Based on the views expressed at the Drafters Meeting, the papers 
would be finalized by the respective authors. These finalized papers 
would be edited and published in one compendium, graphically 
designed document. 

In addition to the joint consultation, the authors may decide to solicit views on 
their draft papers through a web-based discussion. This research would be 
helpful in arriving at key recommendations to both the Governments. The 
structure of the working of the forum is presented in the enclosed Graphic. 

The above mentioned steps are depicted on the attached Graphic 1 

The Louis Berger Group shall provide the support to both the Indian as well as 
US forum institutions. The structure of this is as shown in the attached 
Graphic 2. 
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I G r a ~ h i c  1: CLIN 4 - Flowchart of Activities I 
&QJ: lndlan Forum - 

Indian Forum: 

20-30 attend, f \ 
move horn long 
topic list to 5.6 &QJ: Short listed lndlrn Authors 

f i u l  topica; ID For five topics whcre 

possible authors Papers will be jointly 
Pmduced ,m: Jolnt Meedng 

Indian & US Counterpans 
Topic I: Author Finalize amngcmcntl 

w: 'Draft Papen Produced 
Jolnt authors work over 

j Tinu wrrting d n A  paper8 

I 

'note: envisaged that 1-3 cxpem 
from US nncnd dircuuion 

Topic 2: Author 
Topic 3: Author 
Topic 4: Author 
Topic 5: Author Joint F o m  

10 Authors attend, m: US Forum li~ulize paper 
design md 
f o r n u ;  dnfhng 

IJS Forum: schedule; begin 

20.30 anmd; StLP2: Short ll8led US Author1 
work with ahon - For five topics where 
topic liar from Papers wll  be jointly 'note: Meeting furliuted 
India l o ~ m ;  ID Produced hy LBG GEP team 
(IS nuthon 

Topic I: Author 
Topic 2: Author 
Tonic 3: Author 

*tlt,tc: cnvnaged ihrt 1-5 Indian 
rxpcrb (likely t k  authors of 
Ivll'crs) will he in attendance 

'TGlc 4: Author 
Toplc 5 :  Author 

w: Pracnt  Drmrt Papen 
To ocher authors & conference 

' D W T E R S  
<,  MEETING I 

. Authon m e t  to 

. present final brR 
' - papers; peer 

,. review; ideally 
I.. ),. piggyback svmt 
' ' on i n l e m l i o ~ l  

. , conference 

AIIWI final sdl l  p r e f ~ e .  
Inyou.& filul publ~cacron of 
nncbook contmtung all work 

4A: I,~rl of Fmurn l l o ~ u  frn IJ$ and lnJu  4C: US Moeclng & ' T L ~ I C I  (Stcp 2 & 3) 
4 0 :  Indian R I N ~  Meet~ns (Sup I )  4D. !>ran Papers ('ampletc (Step4 - 6) 

4E: rompcndium Publirhcd (Slcp 7) 



Graphic 2: Possible Structure for the GHG Forum under CLIN 04 

b. LBG 4 

A 

v 

Information 
Support 
Facilitation 
FlCCl 

It may be noted that FlCCl has established the Environmental Information 
Center under earlier USAlDllndia program. EIC has offered to provide its 
services to the forum institutions for information support facilitation. These 
could include posting the draft research papers on the net to solicit views on 
them and also to float the papers after finalization. 
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ORGANIZATION 

General .... - 
Address 

Telephone 
Fax 
E-mail 
Type of Institution 
Contact 
Designation 

Location 

NCL 
National Chemical Laboratory 

Pune 
National Chemical Laboratory 
Pashan Road. Pune 41 1 008 

- 5 8 9  

589 3943 
sdevotta@pd.ncl.res.in 
Research Institution 
Dr. S. Devotta 
Deputy Director 8 Head Process Development 

Pune 

IIT - Mumbai 

Mumbai 
Indian Institute of Technology 
Powai Mumbai 400 076 

-- 
0225767788 
0225723480 
anand@cc.iitb.emet.in 
University1 Research Institution 
Prof. Anand Patwardhan 
Professor. School of Management 

Mumbai 

NlAS 
National Institute of Advanced 

Studies Bangalore 
National Institute of Advanced Studies 

- 
Indian Institute of Science Campus 
Bangalore 560 012 

(080) 331 0969 
(080) 334 6634 
dahuja@nias.iisc.ernet.in 
Education1 Reseach Institution 
Dr. Dilip Ahuja 
Director 

Bangalore 





CONFEDERATION OF INDIAN INDUSTRIES (CII) 

CIIisthe~onofhdimindustrieswithmCi.rgcStrcpresmntioaApPt6mm 
bringing the aompmies md providing a pIrdorm for nising issues of hpormcc with the 
GO1 it's goal is also to develop Indim idustry and to aamc that govammat md 
society as a whole, undershad both the neads of industry md its c u d r i i  to 
the nation's well-being. For this, CII works: 

To ~dcntify and smqtlm bbst r fs  mk m tbc ccooanic devebpmd of tbc colmtry 
T o . a ~ s a c w i y s t m b i n B i n g W t h e ~ m d d e v e b p m c n t o f ~ ~  
To reinforce bdudrfs &tmmt to society 
To provide up-todate infunnation md data to indusby .ad go* 
To create awarmcss and support idusmy's e f fds  cm quality, ad 
eorlsuma protection 
Toidcatifyandaddrcsthespecialmedsofthedscdor 
To promote coopention with eocmtcrpart Mgsmizations 
T o w o r L t o d t h e g l o b a l i z p t i o a o f l n d h ~ n d m ~ m t o m C d  
-Y 

This isdwcbydoptingaprorCtiveadpartocrJhiprppratcbwiththego~~ 
various national and m t a n a t i d  issues Coaxming the fadim arroany. Cn cbsdy 
iotaacts on policy issues at both the ceotrai and date kwh. ~xtcmi&diilogoe ad 
~~ ~ i s h e f d w i t h m c m b s s a n d ~ s e c t i o m o f t h e c ~ m m ~ , d b o i M a w a r a n .  

ORGANIZATIONAL STRUCTURE 

Cll opaats b g b  a federal stmdurc: the d o n a l  Eomril r e g i d  councils md stale 
and zoopl councils. It bPE 36 rpainlized cunmittas 23 iadustry diviriom, baidcs 
lffiliakd 

. . ( ~ s c o ~ ) a n d ~ s . ~ h c m t h r o f m e ~ c l l a i o i s  

maintaining a dinct line of c o m m ~ ~  with mcmbcrs, to gd f d k k  d rtsD to be 
able to provide rekvmt services- informahi, dvisory mdla problem soh'@ 

CLIMATE CHANGE 

CII's Climate Change Cmta (4C) was cslablisbed uwkr a USAID arppatad iuiWvc 
with the following objcctivcs: 

Spading awsrcaess of Climate Chmgc issua within tbc hdim Indusky 
P n m o t i n g c o m m s u s o n C l i i e C l r m g c ~ ~ y C k r n  
Devel-at Mahanisn (CDM) within the bean  & 
Building local capacity to develop Climate Change mitigation projects. 
Developing at least five climate change projects by May 2000 

CLIN 4A - CII 



These objectives are achieved through the following activities: 

Developing position papers on climate change policy issues 
Facilitating dialogue between Indian &US business executives to set the tone for 
collaborations on Climate Change mitigation projects. 
Conducting seminafi and training workshops 

GHG Impact: 

Excessive accumulation of Greenhouse gases (GHGs) in the atmosphere is causing 
entrapping of heat I energy resulting Climate changes. It is one of the most u n i v d  & 
global issues affecting the human mankind. It poses a serious threat to our environment in 
terms of energy, water resources, eco system, agriculture and in the social & economic 
sector. 

Though, most of the greenhouse gases, such as Carbon dioxide, Methane and Nitrous 
oxide occur naturally in the environment, but a wide variety of economic development 
and industrial activities and procesm have resulted in further accumulation of these 
gases above alarming levels. Of the above the most troublesome & of greater concern to 
the industry is (2% as it is primarily a byproduct of burning fossil fuel as well as land use 
(deforestation releases carbon stored in biomass) & C02 is estimated to be resident in the 
atmosphere for a period of 50-200 years. 

It is believed that the increasing concentration of GHGs will ultimately lead to rise in 
atmospheric and oceanic temperature, in h u e n c y  I intensity of storms and extreme 
weather conditions, rise in sea levels and changing ocean circulation patterns, increased 
coastal flooding, damage to the natural ecosystem and the spread of tropical diseases etc. 

CLIMATE CHANGE PROJECT INFORMATION BANK (CCIB) 

CCIB has been created with the objective of collecting information on climate change 
project concepts h m  companies who are interested in exploring funding options for 
assessing the feasibility or implementation of the project mentioned herein. CII assists in 
shapimg climate change project ideas into a potential climate change project. CII also 
helps industries to discuss the project with possible funding 
agencies/consultants/partners. It provides feedback to the concerned industry for further 
action on their part. 
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The Louis Berger Group Inc. 
G6i7, Safda rjung Development Area 
New Delhiill0016 

Dear Sirs, 

GEPCCS Project: CUN 06 Institutions to Cohost the Forum on 
Climate Change research 

This is with reference to the dialogue we had with you on the above. 
We are glad to confirm our in prinaple acceptance to host a forum for 
the research on climate change and its impact on economic 
development in India. The topic(s) of the research could be agreed 
upon based on our expertise and in consultation with other partners 8 
National Committee on Climate Change, who may extend their 
support for the related activities on this issue. 

The modalities for conducting research and publishing papers would 
be on mutually agreed terms. If necessary, a MoU in this regard could 
be signed with agreed terms of reference. 

Thanking You, 

Yours faithfully. 

r -  q L -  
V Raghumman 



ln&.cmtion needed for Forum I n s W  
. . 

General 

Facilities available at each potential location 

Conferencing Facilities 

Grgdnization Name 

Address 

Type Institution : 
Academic; Research; Industry 
Contact Name 

Telephone 

Fax 

E-mail 

CONFEDERATION OF INDIAN INDUSTRY 

Gate No. 31, North Block 
Jawaharlal Nehru Stadium 
New Delhi 1 10 003. 

Industry 

V Raghuraman 

01 1-4365246 14366225 / 273 1276 

01 1-4366271 1 7844 1631 1 

v.raahuraman@aionline.org 

Accommodation /logistics 

Size of meeting / conference rooms 

Catering facilities for participants 

Technical facilities available; 
computer projectors, copying etc. 

Recent conferences and forums at 
organization location 

Housing accommodations nearby 
(rates) 

20 to 80 (in house) 
+ 80 ( can be arranged ) 

Available 

Adequate 

Enclosed Calendar of Events 

I 

Local and international transport I available I I 



Technical / GCC 

Working Environment: 
busy. tranquil, noisy, quiet. etc. 

Faales Environment: 
City, urban, academic. rural 

Potential entertainment I 
reueational activities nearby 

L 

Technical experts I specialists on 
GHG located at faality 

- 
Cozy 

C i  I Academic 

As t'ew=ted 

Research reports on GHG at facility 
or organization 

Related expertise available at 
energy effidency, conventional I 
renewable power generation, 
transportation, solid waste etc. 

A d d i i l  related resources 
available : research labs 

Special Characteristics of facility 1 
organbation 

Approach of Oiganization to GHG 

We are above 4000 industry member 
association with about 400 companies dated j 
to Energy Sector. The companies ad as , 
resource to the work at CII and prnvide 
technical expertise as and when required. 

We have tie ups with all IlTs. Tedmical 
Institutions and some intematio~t institubbns. j 

Endosed CII Brochure 

Yes, the GHG mitigation offers Fnandal inRow 
tothecountryaswe(iaste&nid 
cdlaboratiw. We need to devek~~ 
partnership, institutional set up and 
demonstrate project to highlight and realike 
potential. It will also attempt to resbid the 
carbon emission growth and suppat 
sustainable development. 



CII NATIONAL COMMITTEE ON CLIMATE CHANGE 

Members 

1. Mr R V Shahi, BSES Ltd. Chairman 

2. Mr Vijai Shanna, Ministry of Environment & Forests 

3. Mr Shashi Shekhar, Ministry of Power 

4. Mr A K Mangotra, Ministry of Non-Conventional Energy Sources 

5. Mr K G Ramachandran, BHEL 

6. Dr Uddesh Kohli, Power Finance Corporation 

7. Mr R Chandrarnouli, L&T Itd. 

8. Mr Jayanta Chakravorty. Balagarh Power Company Ltd. 

9. Mr Dipes Guha, CESC Ltd. 

10. Mr B N Ojha, NTPC 

11. Mr C R Vevaina, Tata Electric Co. Ltd. 

12. Mr N P Ghuwalewala, Gujarat Arnbuja Pvt. Ltd. 

13. Mr R Kanan, General Manager, IClCl Ltd: 

14. Dr G C Datta Roy, DCM Shriram Consolidated Ltd. 

15. Mr Abhay Nalawade. Thermax Ltd. 

16. Mr M K Singhi, Shree Cement Ltd. 

17. Mr Ram Thayagarajan, Thiru Arroran Sugar Ltd. 

18. Dr T S Sundararaman, Venkatesh Coke & Power Ltd. 

19. Mr R L Lakhotia, Century Pulp & Paper 

20. Mr P Jayakumar, Tata BP Solar Ltd. 

21. Dr V Bakthavatsalam, IREDA 

22. Mr. Yogesh Mehra. Managing Director, Enercon Ltd 

23. Mr Hernant Joshi, CRlSlL 

24. MrPRShukla,IIMAhemdabad 



L 

1. Mr K P Nyati. Senior Adviser - Environment 

I 2. Mr T K Bhaumik, Senior Adviser - Policy 

3. Mr S Raghupathy, Senior Adviser - Energy Management Cell 
a 4. Mr V Raghuraman, Senior Adviser - Energy 





Global 
Business Networking 

CII has successfully created fora lhat facilitate business interaction. 
sharing d information and the creation and purwit 
d opportunities worldwide. 

Forging Partnerships Worldwide 
Cll's International Division seeks to provide a global perspectiw . . 

ian indusby and build upon it to establish mutually 
ial e c m i c  l i n b ~ .  la objectives are achieved by 

ty with foreign gownme& and idusby, 
and counterpart organisations abroad. 

platfana for intetaclion betwen the Indian 
in- community, the Government d lndia 
ness and political leaden via annual events 

it and lndia Econwnic Sumnic 
Ecarmic Focum) 
'on related to maticets, distribution 
to lndian and foreign companies 

developnent pmgrammes with 
development agewies like UNIDO, 

k, UNDP, UNFP. FAO, USAID, 

promote lndian industry 
I competili-, Cllk Trade Fair 

ises world c b u  international 
showcase the best d lndian pcoducts and services 

andahogetsthekscdthe 
wotld to display their wares in India. la (kgship evenl, the biennial 
lndian Engineering Trade Fair (IETFI is kia's largest all indusy 
fair. After over two and a half decades d mega wtcces, lETF now 
enters the new millennium with a new identity - 
INDIA EXPO, more reflective d its ever widening product 
covwage. Clf also organises a number d specialid edaiirr. 
Among the sectors covered are : automobiles, enviraunenl 
information technofogy, a@culture and food processing, 
mining, welding, railways and telecommunications. 



Catalysing 
Development 

Development i s  best engineered when government, 

industry and society contribute as one in identifying challenges 

and work in partnership to find solutions. 

CII has taken on the role of a catalyst in this process and 

focussed its efforts on three main objectives : 

working closely with the central and state governments 

creating a better environment & developing and expanding 

business opportunities for industry and membership 

projecting a positive business image %! 88 F": 

Policy Focus 
add f..: 

Cll's specialised committees on individual subjects present 

industry perspectives to the government and play a vital role in 

policy formulation related to a wide range of issues like : 

Taxation and finance Export & international trade Public 

sector reforms Industrial policy . Financial sector reforms 

and capital markets . Industrial relations . Foreign investment . 
Fnergy . Environment Technical education & training 

The Small Sector 
CII works towards keeping small enterprises at the forefront 

of change with updates on the latest in technology, market 

opportunities and finance. Its MoU with the Small Industries 

Development Bank of India promotes ancillary linkages. 

CII has also evolved a unique, tailor-made "cluster approach" 

that helps SMEs implement I S 0  9000 Quality systems. 

The 
Federal Core 

CII owrates throunh a federal structure : the national council, 
~. - 
. -. , 1  

regional councils, state councils & zonal councils. It also has 

specialised committees, industry divisions and affiliated 

associations and institutions. The federal structure facilitates 

interaction with all sections of industry and business and makes 

CII recommendations more representative and acceptable. 



VoL I No. 1 (April - June, 1999) Newsletter 
t 

GLOBAL CLaUTE CHANCE CHALLENGES AND OPPORTMWES FOR THE OHDUN INDUSTRY 11 
There is inarasing evideme that human activity is having dkcsniMc w o n -  t i  1 / 
bal Climate Change due to emision ard amunulation d greenhaac - (GHG). f ' 
~ , t h e d e ~ e l o p d r ~ u n W h a w b e e n r e s p o n r i M e f o r t h e b u O I d e m i P d a a  Ii 
of GHG and hence the onus lor GHG abatement Lies direcUy with thse cuun- On : / I  
t h e o t h a h a n d , g i v e n t h e l u g p p o t e n t i a l f a c c m o m i c g m w t h ~ ~ ~ t r i e s .  i ;  

b~dfuhupemisriorrswiUbearrountcdEorby-camhLsathcymow / I  

tawardshigherstandardsdLiving.bwofhigkrlevekd*an-rirrdm : ,  
the developed countries. rost of GHG abatement is higher tkre. Accmding to one 
estimate, to carry out abatenent of one ton of carbon. it will cust CIOO in japan. S175 in 
USand S25inlndia.Hencr~gmoreeffi&nt&antechndogiestodevdop 

mg cuunl&s oIfers a ~ 0 6 t  effective solution to the problem of dimate change, pogntially bmditing bdh set d 
rOuntriosin theprooes. 

Efforts are wdenvay at the international level to develop me- to curb the release d QiG emieiom 
Ii Decisions made in these international fora d d  significantly i q x - 4  the Indian Industry d h d a n  eoorvmy 

i One of the emerging measums called the aean Development hkhankm dfas the potential for mutu- 
ally beneficial mroperation between developed and developing countries. 

, 

Under this mechnkm, developed cuunW w i h  a commitment to reduce emission d gmedwuse gas em% 
dons will invest in developing countries using their reso-, particularly a d d  &dent cLchndogier The 
developed countn'es will thus be able to meet part of their carbon reduction cunmitmenb at r & M y  low cad 
while developing countries will M t  ecunomidy by having aeccrt to effkimt k h d q $ e s  with innova* - ==%-en&. 

Howwer,aanyissuesrarneaPdwih~worlringdthismechanLrmuenot~dearudtoemurethatCDM 
p m e s a ~ ~ E o r f o r ~ i n v d v c d , a l l i b f c a h u e s s h a r M b e m & ~ t T h c n r l s d t h e C D M  
are in process of being finalized and onoe operatiorul, CDM would involve the Industry in a big way. 'lkrdorr ~ 1 it is important for the Industry to gei invdved in the CDM p- ard try to - lhat its inters& are 

p'opertr addressed. 

1 The establishment of Gbbal Climatechange M-tion and Facilitation Cartes within CD is lhselorp timely 
and m a t  welcome. USAID is aciively supporting this effort. The Center will provide fedback on (linute 

Change isws which are of rekvance to the lndwtry. The Cenm wiU atso M p  to faster partnmhips for CDM 
! related propctr which could be role models for future activity in this area. 

I wish Cn all the success in its endeavour. w0 
Mr. R V Shmhi 

Chainmix, Con Grmq~Tinns&sim~ & -ria 
confederation of Ma f.lrrtr). 



Sanjeev S.Ahluwalia, CERC* I I 

CLEAN DEVELOPMENT MECHANISM 

The Clean Development Mechanism (CDM) is the 
exception to the general rule that, instnunents evolved 
under the Climate Change negotiations, either ignore 
the role of the private sector in developing countries, or 
are too far off into the future, for business to spend 
time and money on them now. The CDM will be 
effective April 1,2000 and focuses on private to private 
contracts as the basis of the mechanism. 

m 

The CDM, along with Joint implementation and 
Emissions T d m g  is one of the 'flexible" inshments 
identified by the Kyoto Protocol. It permits Annex 1 
(developed) countries to meet their emissions reduction 
targets fmm carbon savings ( C ~ h e d  Emissions Rights 
(CER)) accruing from their investments in eligible 
p+ in developing countries. Since carbon abatement 
costs in developing countries are much lower than costs 
in developed countries, thisis an &dent outcome, a 
"no repts"  option, with benefits all amund. 

The CDM is an ambitious proposal with a number of 
unsettled issues. Environmentalists and the EU, would 
like the use of this facility to only supplement, not 
replace, other efforts at reducing emissions. They would 

,, like the facility capped so that profligate economies, 

, .  ,: - - - .  - a P*,. :+if::,; : :< ' ~ :  - ~ ,> 

Climate change mitigation benefits to be d - 
reduction 

Today, only the broad contours of the mechanism m am 

visible. The CDM provides an additional, as yet 
unquantified revenue sham,  in the form of Certified 
Emissions Rights (CER) for investors in clean i 
technologies. How will CERs be valued? Their value 
will reflect the cost differential of efficient and inefficient 
technologies and the cost differential b e e n  mitigation 
options in developed and developing countries. Ikeu K 
value will also depend upon the liquidity with which 
these are tradable and the transaction cost involved to 
earn a CER The higher the value of a CER, the more 
the opportunity for passing on benefits to eligible rr 

like the US, cannot postpone domestic action 
indefinitely. How does one ensum the additionality of 
carbon savings, over savings, which would happen in 
any way with or without the CDM? How should the 
baseline be defined to calculate additionality? Who must 
define eligibility of projects; national governments, 
multilateral fora or the Climate Change Secmtariat, or 

in the deveioping countries. The specific 
processes and procedures, by which the CDM will 
function, are expected to be agreed at the Fifth 
Conference of the Parties at Bonn in October 1999 
(CoP-V). 

I 
i 

I 
I ' 

Why then, should business bother, when the mechanism 
is still so ill defined? 

a combination of all three? Should host countries tax , 
the carbon savings, to bank them for future use, when 
they themselves may have emission targets?'Does the rt 

institutional capacity exist to monitor, measure and ' 
verify emissions in developing countries? 

1 

1. Early action: The near term prospects for start up 
of the mechanism, coupled with the poorly defined 
process, provides an excellent opportunity for 
business to get into the process at the design stage 
itself so that it could be crafted for maximising 
benefits. What might these benefits be? 

in ed%&ms additional to any that 2. Lower effective cost of capital: At its highest stage 
would occur in the absence of the certified pmject 

I 
of development, the CDM can induce a global i 

activity , . . . market for CER. Carbon savings from eligible 
e m d e n t  to ensure projects in developing countries would he the 

transparent, effiaent and accountable project supply source while demand would 0rigim.r from 
activities the emission reduction needs of developed rn 
Pmprts can begin as early as 2000, and mdib countries, thereby creating financial flows from the 
arebanked until needed to meet commitments in latter to the former. At the other end of the spectrum. 
u)08ZQ12 in its most nascent form, investors from developed T 

! 

' V i r  expressed in t h s  artide are p ~ o n a l  and do no1 rdm the views of the CERC (Cenlrrl Eleclricity Replalory Commission) 
m 



countries will invest in ppojeaJ in developing 
countries, with the intention of individually 
benefiting from the earned aRr The additimal 
revenue sheam fmm such CERr will reduce the 
effective cost of foreign capital for developing 
cuunbier Potential in- would hctor in the 
R V ~ ~ W  sheam hll (ER ddi lki ld  mhUTl, the 
cost of which would be borne by developed 
camhies themsehres The effective reduction in the 
cost d capital will indm invtshnmt and genetate 
income in developing cumhis Indian busbvn 
Sands to gain dimcUy through joint-venhua or 
indirectiythmughthepwthcnhmcingapedsd 
incrwentai invesbnent. 

1 3. Efficient t e c h n o l ~  Mcee dgrufinnt dun the 
: c a p i t a l ~ w s i s t h e ~ t n m f e r ~ t i a l o f  

the CDM. By defhition, reductions in carbon 
emissions under the CDM must be dditimal to 
those under a baseline mmarb Hmce techndog*s 
not otherwise available or available only with 
s i ~ t u p f l m t c o s b c a n b e t n n s f e r r e d ~  
this mecha&m to dedcping camtrier 

C New business o p p o ~ =  The process dated 
tasks d man- measukg. vedying emisims, 
developing baselines and certifying projects, 
-led with the provide additiced 
business opportunities for diversification into 
cesearch hrstituti'ms and labolatolies 

1. Doa the CDM sabsidise olhawk W v e  
technologiesIsnotpLdngavrlurmaCERsthe 
sameasasubsidyfor .ally wttfactive 
technologies, possibly rtin in their developmtal 
stage? Wd subsidisalim of such technologies not 
make domestic industry mn-competitive? The 
am- is negative in both rras CER ' ' 
the benefits of efficient technologies. The 
incremental savings of carbon are a positive 
exiemality, hitherto unvalued. Placing a vlhr m 
suhsvingr.viaamarkel 

I and cannot be canddaed a subsidy. !kmdly, kr 
! from inducing impofi competition for domestic 
I industry, the mechanism provides a business 

, ' 
opporhrnity for upgnding d& technologics 
Open and cumpetitive economies with strong 
manufamtring capabilitk, supportive inv&menl 
regulations and stable mm, mvinnmenk should 
be able to rapidly intemalise these technologies 
thereby ~ p i d l y  i m m  efhpndes .nd diluting 
the potential import pressure. 

11 L 6 1 1  the CDM benefit only foxeign investment 

I I financed projects? How does domestic industry 

3. L a c a p o n f o m g n q m i t y ~ 7 S n o C E R r  : !  

acauetotheinvcstonthebsrfibtodomstic 
inductrywillvarywiththekvdd.dakeuts,m 
bytheIndianparblE . lOOX~awncdpqRb 
w i U b e n e M d o m e & k h & y ~ ~ . H e n r  
it is reasonable to expect the government to 
encuuagedomsticputiaprliminarhprojrcb 
Towards this end the government may use 
differential tax, related to the share d forrign 
o w n m & p , a s a n i K e n t i v e h ~ i n ~ t o  
t a k e m i r d i w p u m a r D i f k m & l b r u d l b e a  
pdenedaltgnrtiveloprscripcinmirimrrmkwk 
of domestic ownenhip for this purpasc. 100% 
f o E r 5 g n ~ ~ ~ f a c e a h i @ s L r v d d  
taxaeompMdtopmtvm-Mc6ldevelopmg 
countries are considering imposing such an 
'adapabbntax'rnthemmnrshewdtheCERs 
T h i s L a x b a s i s a p e s k d t o ~ c i C h c r a b a J .  
dCERsforfuhmuseaonbehqukiatdinthr 
global market for mreting domstic nrshirubk 
devebpmart p r i  

benefit' Clearly, to benefit d ~ m l l y ,  domest~c 
i n d u r t r y m ~ k a ~ ~ a f o m g n m v c s l a  
TheCERs~Ouldthenbethe~proprrydthe 
putners U n d e r t h e C D h 4 , m I y b p m l c a s m  
t o b e t l L e n u p , ~ w o u l d n o t a h a r r r p h r v r  
happened. Partnerships in such prgcts are 
thaeforrdsutynladdibavlbrnncsr 
T h a b w h y t h e h c r e u c d a t w n n g t n r d ~ ~  
of mvestment i s  so importmt for developing , 

1. D*prc of ~YUIIIUU* in~ohment How darcly 
should the go\~cmmmt rpgulate activities under Ihr 

t 

= % ~ -  

* - & d ~ m a ~ c G n ~ p r i n t ~ d c v d o p r r  
~ a C P M ~ ~ ~ ~  
ai*d.dhosrcwnby 
D e d o p e m ~ c a e b r m ~ d t h c C D h i  
~ i n n ~ ~ t o a p r r . ( h . ( r r a J d h m  

. F ~ Y m h u l i m p , . " i s i r l u d s d  . p m ) E a i ~ w i t h t h e i n d i . n G n ~ t .  
lheUNRCC.ndAnvrIpu(rCovonment 
Pmls;a imp*msltrtm is and the 
~cubonvvirgmrqxnkdtothc.bon 
saitLs . S l ~ ~ v a i f i c d b y t h c i n d c p a d s l t a u d i c o n  
A m  I counhy garanment Camb M lgrrcd 
pornon d t k  cubon nvings in XXW-2012 

c a m ~ C D M a m c & ~ w h e n a % v e n & s '  , 
dolnsllc may~er 

1~ 



CDM? Government must be proactive, on a 
consultative basis, with industry and environmental 
groups, at the negotiation and design stage but 
subsequent intervention in the implementation of 
the CDM should be minimised. 

I I CDM negotiations timetable 

I I 31 March 1999 - Proposals for principles, 
modalities, rules and guidelines submitted 
9 to 15 April 1999 - UNFCCC Bonn Workshop 

5. Reasonable lax levels: Adaptation tax levels should 
be affordable and not kill the mechanism. 

6. Tax all flexible mechanisms: Government must 
resist the attempt by developed countries to propose 
a tax on the CDM alone, to the exclusion of joint 
implementation and emissions trading, in 
generating an international fund for economies, 
especially vulnerable to climate change. Any cess 
or expropriation, for this purpose, should tap all 
three instruments. I I 

on ~ ~ ~ t ~ ~ ~ e c h a n i s m s  . m h r  1999 - Fifth of Partii in 7. NO cap on CERs: The proposal for supplementarity, 

Bonn (CoP-5) or capping of the CDM, is not in the interests of 

January 2MX) - Certified Emission Redudions developing economies. This wiU reduce the demand 
for CERs and hence investor appetite for the facility. 

! 
(CER) begin to accrue 
November/December 2000 - modalities and It is false to say that the availability of the CDM 

procedures for CDM finalized at Sixth will postpone research and development of clean 

Confe~ence of p a r t i e ~ ~ . ' .  ' ,~. , ~ :~ ~ . technologies. Firstly, the availability of CERs is not 
expected to be sufficient to meet the entire emissions 

I /  clearances, -or disabilities, like additional import 
taxes on capital goods, should be minimised. I I CII has set up a Climate Change and Outreach 

Awareness proqamme within the Energy division. It 11 1 1  

reduction targets of developed countries. Hence it 
2. Srmning technologies: Government may notify a cannot be the sole strategy of developed economies 

negative list of technologies, or sectors, which will for meeting the targets. Secondly, technological 

Selection of agencies: The selection of certification 
agencies, monitoring and verification agencies 
should be done on global competitive basis. There 
is little point  in insisting on restricting the 
certification and verification business to national 
agencies. Firstly, this will increase the risk 
perceptions of foreign investors. Secondly, Indian 
institutions will lose out on business opportunities 
in Asia and Africa where they may otherwise be 
competitive due to low overheads and past 
familiarity with the business environment. 

not be open to CDM. These may typically be low 
reduce carbon emissions alone. Competitive forces 
developments are not motivated by the need to 

capital and technology intensity areas with low 
mitigation costs, which are best, reserved for to continually d u c e  costs and enhance efficiency 
domestic mitigative action, if universal emission are sigruficant driven of technological development. 
reduction targets be enforced in future. However, These drivers are not invalidated by the existence 

1 

! 

having identifxed the negative list, government must of the CDM. 
give complete commercial autonomy to the investor 
regarding choice of technology, scale of operations, In conclusion, the CDM needs to be closely reviewed ! j 

has the acti;e &pport of USAID. The &piration of 
this programme is the newly emerging financing 
mechanism called the Clean Development Mdanism 
under which Annnex I and n o n - h e x  I countries 
will work co-operatively to reduce emission of 
greenhouse gases. Th major objective of this 

negotiations espedally CDM and its possible impact 
pmgramme is to expand awareness of dimate change 

on Indian economy and Industry and enable the 
industry to take up issues with the Government of 
India for negotiations in the climate change fora. 

choice of institution for monitoring and verification by Indian corporates in energy intensive sectors. Given 
of emissions. Investment opportunities under the the adoption of appropriate procedures and processes 
CDM will need to be globally competitive. While at the COP V in October 1999, the CDM is a near term 
the intention is not to indulge in competitive strategy for improving the efficiency of energy use, 
immiserisation, wemust retopise that institutional reducing the share of conventional energy in 
rigidities in India are significant barriers to trade manufacturing costs and most importantly for entering 
and inveshnent in general. Hence "light handed into partnerships, with investors from countries, like 
regulation" would be the order of the day. 

1 

cost option for global sustainable development. 
the US, which are bullish on the mechanism, as a least 

i 
; ; 

3. Regulatory structure for CDM: By and large, the - i 

!I CDM must fit into the prevailing pattern of 
industrial regulation. Departures from the norm, 
either to provide incentives, like fast track 

Climate Change Outreach and 
Awareness Programme I 
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Roundtable on 
" Climate Change and Indian Industry: Preparing for the year 2000" 

I 
April 6 1999, Hotrl Obemi, Nrm Lkfhi 

~ k ~ a p i n ~ d f a i l o ~ t h e h d ~ i n ~  
t o a i m a t e ~ n e g o l i a t a m p m w w a s t o m n d M ~ m t  
& y ~ m r d ~ . I t w a s a t * n d c d b y L 5 i n d ~ L P d s r  
along with repmsentaliva of mu1tiLtu.l dmbpmmt 
~ , N G Q s M d ~ . T h e U S  Amb+odortoindL.Mr 
RiclwdCdchwasthe C h i d C u e s t m t h s o c o d a n l h e  
R a P d * ~ u p w i t h t k ~ &  ' ' 

The  will makc'available to Indian industry 
~ w h i d , i t o t h a w i d m t h a i u n t o  
farmnlyu* Signihntmnmtsdhin i rgnd 
Iedmidasismrillberrquirrdtohrlpprrpu~bdim 
~labyloIakeadvantagedthkmt&nobgy. 
An urgent effort must be o d e  lo undamrd the'ophnul 
posibiQ,falndianhdlahyhtkai&-dkaadCDM. 
a n d n d ~ p ~ t a n d i n d u r t r y m u s t ~  
itrelflobeprepuedtoaphnethebspMsdtheCDM 
early in h e  p-. 

Laudan~USBusbssDIJogumCIhrvb~ 
m 7 9  Apnl, 1999 at New Ddhi 

OPPORTUNITIES FOR INDUSTRY UNDER CDM 1 1. Enng  efiriencyprojccts c. Manufrturiry 

Energy supply & conremion 
Combined hpat & power syslws 
~ g R g u k ~ v a l v e 5 d t k r m o s t l t s  
Replacing ovenize nmmon industrial sys&ms 
Improving sys&ms, cmtrob and klmmmbtion 
Upgrading transmission & diitribution power 
systems k g h  Rcaductoring, collhrtion of 
new lines and /or installation of  efficient 
lransfonnes and capacitors to dm enagy losses 
Powerplant and modeminlion 

Rcsidcnhl & c o m m d  
Use of energy efficimt appliances to moderate heat 
gains 
Use d heal shielding materials 
Use of passive solar energy 
use of heat pumps 
Mallation of individual metering devices 
Efficiency improvements in water heating, 
rplrigeration, washing machines 

hip & prpr l d = Q  
BeltermorordliwsysteDls 
cqpmation 
Recovery of process heat through use of heal 
exchangers. recupentors & vaparr cutnpressm 
v*- 

conmr p7ldiKfitm 
Techndogy impmvemmt & a brrtrumentatkm 
d prafua quallly mbd 
improving the elf- and quality ol e k t k d  
~ p p k  to -1 facilikS 



Projects that increase energy usage from 
products of the industry. 

I I d. Transportation 
Fuel switching, low emission modes 

2 Renewable energy projects - Wmd 
Photo-voltaics 
Bio-mas 
Bio-fuels 
Geothermal 
Micmhydro 
Run of the river hydm 

waste 

. . ,.~> ~,:; 
, , A U  pmm npo(iid !lo FCCC SoembrbsI 

.. .. , 

GLOSSARY: CLIMATE CHANGE 11 - 
Aclivilies implemented jointly (AlJ)(or Joint 
Implementation): is a concept where industrialized 
countries meet their obligations for reducing their 
-gas emissions by receiving d i k  for investing 
in emissions redudions in developing countries. 

Additionltity: refen to the issue of whether greenhouse 
gas emissions reduction or sequestration in a Joint 
Implementation or Clean Dwelopment Mechanism pr* 
omus over and above the baseline and cunstitutes a new 
reduction that would not have otherwise omrrred without 
the existerne of the prOpn 

Climate Change (held in December 1997 in Kyoto, Japan) 
to reduce worldwide emissions d greenhouse gases. 

United Nations Framework Convention on Climate 
Chance: is the centemlm of elobal effo& to r a b a t  global 
warn&,. It was adopted lune 1992 at the ~io-karth 
summit and entered into force on March 21, 1998. The 
Convention's primary objective is the 'stabilization of 
greenhouse cancentrations in the ahnosphere at a level 
that would prevent dangerous anthropogenic (man-made) 
interference with the climate system. Such a level should 
be achieved within a time frame sufficient to allow -. ~~ ~~~ ~~ 

Anna I parties or Annrx B pnrfkin climate change ecosystem to adapt natually to dimate change to ensure 
ne@dions refer to industrialized countries that are trying that food production is not threatened and to enable 
to - their +owe emissions to 1990 levels by the emmmic development to proceed in a sustainable manner. 
year Ma) as per Artide 42 of the Kyoto Probml. For more information visit: 
Baseline: G d o u s e  gas emissions levels that would mm.wcau le rvanc~ .o rg lg l~~~uy~~~dexBhn l  
occur in the absence of any measures to carry out 
greenhouse gas abatement. 

Certified Emission Rednction: or certified emission 
reduclion units are verified and authenticated units of 
penhame gas reductions fmm abatemmt orsequesbation 
projeas which are certified by the Clean Development 
Mechanism. 

Conference of P u t i n  (COP): is the supreme body d the 
UN Framework Convention on Climate Chan~e.  It 

?el: 4365246 Fax: 4367844/436627l 
Email: s o n W . d i e m e t . i n  

comprises 170+ nations that have ratified the ~onv&tion. 

7. Flexibility mechanisms as established by the Kyoto b 
protocol seeks to increase the kxibiity and reduce the Supported by i 
mrts of making emissions reductions; the three primary 

i i  mffhanisms contained within the Kyoto Protocol are the c!ma 
Clean Development mechanism, &siom trading and --a- : 1 S ..a- 
Joint implementation (or activities implemented jointly) I 

8. Kyoto pmtaol is an international agreement struck by - i 1 159 nations attending the Third Conference of Parties (COP- I 
3) to the United Nations Framework Convention on 

Published by CII, 23, lnsby&n81 A m .  Lodi Road, New DelM 110 003.' ' . 

. Internet : mnv.cihnlhe.org 1999 rn 
-- 
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W0Rl.B BANK'S PROTOTYPE CARBON FUND 

T b W m W & a L ' s B o r d d F k a a i * c ~ q p r w D d  
thcsablhhnadQRaarpcCkbmFuadOm 
ldyM1999.lkhndbiaadrdmhrrnabmcl.irra 
r r b c c i a r , m i v i t i u ~ n h e ~ d m f * x i l i i  
mahanimaof(hcKycmROQCOI: pmjxt-bas=$unnfad 
a n i n i o l l r e b c t a n ~ l l h ~ ~ t C a r a i a ( A r t i c k 6 .  
wbkhiDdudacoumieswi lhcmDomierm~) .ad  
lmsfcrofcatihcdanhrimrrdDdiomudcrmccDM 
bctwoa A M x  I nd I Couauia (hick 12. 
which m l m  D &vetoping cumuia. 

me~ha imeob icc t i ro :  

To il)tllou how pojsn-hrsd anisian reQIiar cm 
p a o * ~ d m i a p n m i O ~ ~ .  

a Q K y o m R a o c d r c s i l l b d . g ~ r d  
rn-mc .-- . drr-ha 
b a L p b l i c r d p I i n r a o w c u K . a r L r t ~  
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' I b c W M d B r d r ~ C . l b a h d ( P c n a a r e h r t  
d c r i p d m c f i t d p m l c r b a d f a o i l m a m t L r ~  
r w i ~ m b u y c n d r d k n . I u 3 r a a r c b i r k f a  
hnhsi8g iolerarioully rccpcd piddim for srba 
d l s a & u d f a d g ~ i Q . u t a T h c f Q  
i d  P irVoduct a higbqualicy. di&k t i n ,  r 
untested rrut~ for buyimg d pding GHG emssma 
dn&m c d i u  U))(YI c a w r i a  It will also OVCISCC 
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nations, wi l l  help to finance efforts to reduce greenhouse gas 
emissions for potential World Bank and IFC proiects. Whilc 

I I the eligible investments for the PCF will include efforts to 
Dmmote enerev efticiencv and fuel switchine. the emohasis -. 
wil l  be on financing renewable energy technologies. 

1 1  The Bank, as trustee o f  the Fund, will enter into separate 

I I agreements with host countries and, where appropriate, with 
relalcd m i e c t  entities. Hosts will initiallv receive from the . . 
Fund financing for such projects followed by periodic 
payments upon the delivery to the Fund of the emission 
reductions from the financed project. Each participant wi l l  
receive a pro rata share of the emission reductions that are 
gencrated by the investment of the Fund, based upon thal 
pznicipant's relative contribution to the Fund. The Fund is 
nor involved in and wil l  not conduct activities in relation to 
"'emissions trading" or the Inding of assigned amounts (Article 
17 of Kyoto Protocol). 

I 
/ Project &tion Criteria 

i j  The selected projects wi l l  adhere to all cumnt and future 
/ / euidelines. modalities and omedures adooted bv the Parties 

ro the UNFCCC (United &lions ~ramewbrk Convention on 
Climate Change) . Particular attention wi l l  be given to 
operationalizc rhe provision for real, measurable and long 
term reduction in greenhouse gas emissions. These conditions 
have a direct bearing on the baselines and monitoring and 
verification protocols for projects. Additionality criteria and 
sustainable development criteria required by the mechanisms 
wil l  also influence the project selection. I n  addition to these 
criteria, the FCF will rcquire the project to fulfill requirements 
summarized below. 

II Conrktency with Relevant National Criteria: As a matter 
of polic)., all activities of the World Bank Group must be 
compatible with and supportive of national environment and 

I I development pnontlcr in the ctlcnl counlnrs Thcsc pnnoples 
will also nulde the dcs~an of  the Fund's Prntccts In addillon 

wirh rhc GEF ro errsure cnmplenrc~:larity and in thor. 
consirtrnt with on mdrrstanding nached betweert rhr Tnccrec 
attd rhe GEE Projerrr do not compete either with the GEF's 
long-term operorional programs o r  with irr shon-rcrm 
re.<ponse measurer 

Additional Charactcristin of Fund Projects: Pmjecrs will 
be selecred to mirigore various Vpe.7 ofrisk. Pmjects should 
generallj enrail manogeablc technological risk. The 1 1  
technology lo be used in a Pmjecr should be best available I I 
but murr have been demonrrrorcd in a comntcrcial ronrcrr 
;,I-couLry or elsewhere in the world and be subjcrr to rhe ~ 
usual commcrciol pefimnncr guarmtteer. The rcrhnicol 
competence in the Hosr country lo manage this technology 1 

I 
should be established bt the course of project appraisal. i 
Pmjected Emission R~duclionr over the life of the Projerr 
must be predictable and should not involve unacceptable 
uncenoinrirs. Emissiotl Rcducriom must also be amenable i 
lo slondordized Volidorio,t and Verificorio,t pmresses with / 
existing mrrhodologirs. 1 
Project Portfolio Considerations 

In  addition. the PCF wil l  develop a Project portfolio with the 
intention that during the term of the Fund: i j  

I :  

- - 
to the envimnmental and developmental guidelines of Host 
Countries, individual Parties to the UNFCCC may establish 
their own criteria for acceptance o f  projects, such as capacity 

I )  A broad balance will be achieved in the number of 
Proiects undertaken in economies in bansition and in / I  

I 
1 
I 

developing countricr. 
2 )  Emohasis should be directed at dcvelooment of 

build~ng and transfer o f  appmprlale technology. Al l  PCF 
wil l  be consistent with L c  criteria. 

Consktcocy wi th the Bank's Country Aaistance Strategy: 
As a pan of its reeular lending activity. the World Bank 

pmlects in the area o f  renewable energy technology I 

such as, but not lnmnted to. geothermal. wind. solar 
and small hydm energy; i !  

3) No less than approximately 2% or more than 
approximately 10% o f  the PCF's assets should be I 

invested in any one Project. This would imply that 
PCF component of the pmject should not be less 
than US$ 2 million and not greater than US$ 10 
million. Within thew limits, i t  is expected that the 
total size of the project may be in the range of US$ 1 ~ 
5 million to US$ 50 million. ; I, 

4) N o  more than approximately 20% of the P T r s  assets 1 : 
should be invested in Pmiects in  the same Host 1 1  
Country to ensure a gcngraihical balance for equity 1 1  
and wnfol io  risk manaecmenl : and - 

5) No mwe than approximately 25% of the Fund's assets i . . 
1 / periodjcally agrees with respective goveiments on a Country should bc invested in Projects using the dame 
! ! Assistance Slrateev CCAS") which euides most World Bank renewable enerev tcchnoloev for ~ r ima r i l v  risk I 1 -. . - -. -. 
8 activities in  that country. The Projects will be designed to be management within the ponfolio. 

consistent with, and supportive of. the current CAS. and the 
countrv's own develwment obicctives. 

The Next Steps 

Funding Alternatives and Complementarity with lhe GEF: 
! Recognizing the need ro use limited resourcer cffc-ctivcly for 

finunring the global cnvironmcntal agenda. Pmjcrrr a n  
expected 10 be designed to be complementary with the gwls 

desiynaredfina~~cial ntechanism ofthe UNFCCC. The World 

I Bank intends to cwrdiMte the Fund's ponjolio developmcnt 

The FCF wil l  be formally open for subscription on November 
15, 1999 and will be capped at $150 million. The subscription 
will close when formal "Participants Agreements" totaling 
$150 million arc signed, or on February I. 2WO. The Fund 
has a cap of $150 million. The governmenu of Finland. the 
Netherlands. Norway and Sweden and 18 corporations have 
agreed to date to consider participating in the PCF. 

Pltosc njcr 10 rtu rcbrirrlor m n  drrollr m h PCFx qxnuiar, oqmistion nr h ~ ~ p : / h ~ w - r r d . w o r l d b ~ ~ ~ o r ~ l i d  click on 

i- 
"Thr Pmrcqpr C o h  Fund" or ronract Chondro Shdhor Sinho or o;ho@worldlmnk.org (Trl t/-202-458-7475: Fol ti-202-522-2130). 

, ~~p 



lndo US Business Dialogue on Clean Devclopmnt hlerhanism 
Washington May 20-21, 1999 

on ~ a y  20-21. 1999. thc ~cldo-U.S. Busias  by m -M be w c w .  4 colrircly micoi*od qpord 
hc Clun hvcbpnuu Mahaoh iCDM) took p l r r  in pomocr dut w n U  qp ly  b hca pojcar Pr&pm I 
Wahington. D.C. The o b j c c t i d l h k  f a u n  wm to d u c t  moagly .grid dut d d k  h*dopaa piaia d j 
tharghtiul diwuuion ~nongt a goup of W i n g  CEOs ud gmnhourc gas d w t i m  piotiticr cooid be drved ' 1  
senior n u n a p s  from lndii ud hc U.S. m hc chlknges sim-b IIYough rcfidesipcd (DM I / . ~ 

and the opponunitics p l o d  by ihc CDM. f i l ly  hi- , i 
*dm parkipated in thc D i a b g g j n i d  by a rc*n goup 
of p r c n u ~ t  df~ials nKi NGO ladcrr. 

I I 
i 

Thcputicipanuagrczdihuchcfo~~thirphurhouldbe 
mpmashipsandmnaulllmangcmnu.rrhathanm 
~paukians  a to the nugnindc .ad fuuc morrrmu ofa 
global carbon cmiss io~r  market. I t  was felt that the 

i i 
Govanmew of India could &buh m hc cffm 4 
signifiiantly advance iIs own desire to meel pressing 
enrirwracnt and development challenges in India by 

I .  a u b l i d r i n g i u o r m N t i m l f r m r o r t t h l c ~ y ~ t i ~  
Qpuh-III,np- 

par i ty  dc*cIapmcnt rcnm in rhi  C D M W  pjcc ls  - 1 6 ~ d . f - r l ~ P Y ~ k i b l Q  !i - - 

Global Climate Change-Operationaliziig F'rojeds and Par(acrships 
hfumbai -July I2 1999 

Climate Frieadly Prow Devdopmml Wor)rsbop 
cktmi, Scp(ember 27-28,1999 

M I D . Y I L W . Y L . ~ . Q ~ K ~ ~  a*u*b* c L m r  duqc fudlsg rd p m  uykr doa 
% m f * m Y I : t n Y I t ) r l Y J -  h o . r a n o a . - ~ r p c o r r l o c l r r v r r ~  

S a V n h r P b l d C U O . I t . d s - h  * p o p  auld tc .ddrrurd. 



The Opportunity for GHG Emissions Reduclions in India is Large I 

Investment projms in India can produce substantial reductions in  
grcenhovse gas emissions (GHG), particularly carbon. 

7hc country's large gcoemion capacity is largely coal based and 
prodwa high emissions. I t  o r e n  an ucelknt  opponunity to improve 
generator efficiencies and emissions management. Substantial 
efficiency g i n s  atr also pmribk from impmvemena to India's 
lnnrmission and distribution systems. I n  addition. coal washing to 
reo'ucc ash wntent presents 11.8 billion o f  wlenhal investment. 

competitive in global markets. The simple payback for this 
investment would be four years. Of thc ten industries examined. 
iron and steel, textiles, and aluminum accounted for nearly 7096 of 
the efficiency potential. 

Other climate change mitigation oppoltunities could come from 
increased efliciencies in building and consumer technologies. Such 
initiatives will require institutional suppan and/or agreement on 
carbon benefit verification mechanisms. 

whi* switching coal to natural gas (imported LNG) i n  c-1 
climdc rives hncnts in 

areas pnsenu an additional $3.1 billion. 
arc likch be nude in rhe industrial and power sectors. This is 

1 1  I n  thc l one r  term. the adoption o f  oew, more expensive coal because.: 

technologies such as integrated gasification combined cycle . an the two largest swrces of emissions 
comtuwim and mrunbk energy development (especially biomass 
conmion hmugh and gasification twhnologies) oh 

. The investments will be large, t a h  individually and in  aggregate / I  pal promise. I n  the ncar term, lherc options may rot offer the . The Innsaction costs o f  processing c l i m e  change projects 
lowestcost Farbon benefits. Eventually, however. India's power wil l  be a mana~wble wnion o f  thc ove~all investment 

1 development demands. enviymenml &licies, and a well devclopcd 
- 

I l e  technologies arc well known and proven i carbon market may work to~ether to make such oroiens viable. - . . 
Both the Indian and foreign investment pannen arc financially 

A w e n t  wudy o f  ten energy-intensive w c t m  in  India estimated sophisticated. 
that an investment o f  $1 billion could eliminate the 2G% lag bawetn 
lndian facilities and international best pnnice in the - ofcncw The lable below gives a consolidated picture of characteristics of 

use, while allowing their export industries to become more cost- different mitigation oppanunities. 

Technical Characteristics of Climate Change Mitigation Opportunities 

Rojccc Cycgcq Emisrims Mil ip ion 
opponvnity 

W r i e  Generation 

S i o  of O*ml l lmmmrnl  
OppM~l i *  polcaid 

c d  w&ing 

Fuel Sxilching 

Eamntional 
Eikkncy 

Kirr Po*" 

Errgy Buxfia 
~ipcacd 

Rcduouhunis* 
hom40%to3m 

1-d W G  
in N m n t  c a l l  
dw 

1-lrnnul 
c f k i m y  15% 

ImdI I- vdvldqia 

Crbon Rcdvnionr 
olpccled 

I I rnillim 
mVic t a u  mlu l t y  

4 million 
mcuic 1- 

M ~ U D ~ ~ Y  

4 million 
mark tons mnwtly 

5 millim d c  tons 
anulltv 

5 .m to bm 
MW of u p r i t y  

3.8M MW 

6% MW 

1 O . m  MW 

$1.8 billnn 

$3.1 billion 

Y). I5 billion 

$10 billla 

5 . m  ~ t v l ~ i l o  
corl 

0.15 
kila- cvbon pcr 

kwh 

Nm anitrbk 

2 . m  BlwkWh 
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www. iggc.org/igdissues/a~~~dex.html-Econet, Atmosphere & Climate I I I 

i 

www.globalchange.org Global Change Magazine 

www.greenpeace.orp/-climate/-Greenpeace, Climate crisis 

www.usia.govhopicaYglob~environ/envcl.html- USlA Environment, Climate 
Change 

~p~~ - 
ii 

Some interesting websites on Climate Change 

I 

www.bcse.org - the Business council of Sustainable Energy 

www.unep.cN1pcchpcc95.html- IPCC, Climate. Change 1995: The IPCC second 
assessment report 

www. weathemne.rfl.org- Wetkrvane 

www.unfccc.org- United Nations Framework Convention on Climate Change 

www.exl.worldbank.org/aijIindia- World Bank 

www. Tomarrow-web.com- Tomanow Magazine Global Environment Business 

www.c&.noaa.gov/-US National Oceans & atmosphere administration, Climate 
Change diagnostic Center I / 

I 

c 

www. iciei.org/sbtoc.htd-International council for local Environment Initiatives. 
C02 briefing 

I 

www.unep.chliucd-Infomation unit on climate change. An office of UNEP / / 
www.unep.chfipcc/-Intergovernmentat panel on climate change. (IPCC) 

www.hq.nasa.govIoffrce/mtpc-NASA Mission to earth 

www.ucsusa.orglglobaVclimate.html-unit of concerned scientists, understanding 
of climate 

www.usiagov/topicUglobaYenvimn~climfac.html-US department of state fact 
sheet on Global Climate Change. 

www.usia.gov/topicaYglob~environ/FA~-197.html-US department of state fact 
sheet on the US Climate Change protocol 

www.usgcrp.gov/- The U.S. global climate research programme 

www.geocities.coml-combusemlenenrgy1 .html-contains a large number of good 
climate change links 



INFORMATION REQUIREMENT FOR A CLIMATE CHANGE PROJECT PROPOSAL i I j 
a rveloping a climate change p m j d  would qui re  infanution thu  is addiciaul to wh* is rcquircd f a  a nampl 1 1  !,, 

j project. Given below is the ouilinc of minim* infanution that will be required by moa Clinme Chay funding j .  
/ agencylprognmm. If you have m y  questions p in touch with us at n9sai.cii.cma.in. 
I I ,  

OUTLINE OF A PROJECT PROPOSAL 

I. Overview d Spoasor's Company 
1 - 

a BUSIIYSS lines ( w l a  doa a do. loal~onlsl. owncrshlp. markets) 

b) Enew fonrumpim (provrde ~SIIINICS of toral c n q y  c m m d  u p l l v e  g a u X h  aab). cosa X a 

1 percentage of tom1 corn) 

C )  ha rckmnships, if my. wih lnsI11utiorVl s u m  fmm such b i L d  or  rmlulucnl a p c r r  x USAID. 
WaM Bsnk ctc. 

I 
C) TWLI narraUn of pmposad p r o ~ ~ ~ t  

d) l imeiabk 

e) Roposcd technology, source of nov tahnology. whccher che technology has waLcd else* m Indm 

a 0 lmpkmentlon How che sdlmoa wll  be ~npkmcated. rhcthnrny ponm dthc po)m a lllrcly m pmcd 
 fa f t ~ n c ~ a l  conmbutm forclvnnrt changebenefits IS nor nknuftcd. and ~f so, the Illrcly cus of* wrpl*r- 

i p r o p 1  

1 I g) R r f o r m a n o c m n d ~ m  

h) Basel~nc c m g y  urc (I c . m thc .bsna of che pow) 

P I) Pmjeacd change In ungy use (rcsultmg han IIK ppt) annual and t o u l  f a  11fe dpolccr 

J )  h p t e d  urban benefits (to che extent these h8u bcu, u*uW uslng 8 ~k-ofihumb of u b n  sarmgs 
p e r k w h r r d u c e d o r p e r B i u a k c a l o f t h e m n l ~ ~ o n )  

m k) Other env~ronmat l l  d socd emcs d benefits (such as Rdunwrn III b d  poUuwr (SOX ). arpbymsw) 

I) P~~JCCI cow (m Us and S) 

IC 
m) R o p t e d  source of FIIIKIS - e.g, fusrb~llc). shdy gms. spmor's  aplc).. bnc f r m p  mvamra.  ac , 
n) Rrcentage ofpolM finana rcqummnis already man@. .nd rurrunlng gap(urmr* and r ) . p c d f m  

1 
rcqulrrd) 

a 0)  l n d ~ a c  stm of cumM I i n u ~ ~ l  gap m cosi pa ton d carbon 

p) R o p t  nsks 

q) Susiailubility of GHG savings (caused by matct demand, bvsincsclu.ccc., and whahcrche savingscan be a messurcdlmonitorcd) 

r )  Sponsor commitment 



I THE RATIONALE & POTENTIAL OF CLIMATE CHANGE PARTNERSHIP PROJECTS 

NORMAL PP DRIVERS 4 

- HOST COUNTRY PlVlRONMEM 
- MARKET PROSPECTS 
- REGULATORY FFA'IVRES 

DRIVERS SPECIAL TO CC-PP 
- DEMAND AND SUPPLY OF OFFSm PROJECTS 

I 

Mitigation Target 

- 7RANSPARAWEVALUATION.MONTTWImG AND 
VERlFlCAllON CWlERlA ANDSYSTEM 

2 

Domestic Mitigation Cost 

- HOST COUNlRY GOVERNMENT PESPECnVE ON 
ABATEMEW PROIECTS 
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& ~ . ~ d o ~ i h e w a l d ' S ~ c m i t a O f g c c n h o v ~  
gacr .  tbc United States h8s 8 big ruponsibility in 
meeting dr ch8llcngcs of climate change. Rightly. 
&c Kyoto pococd binds dr United S w a  to bringing 
do.r.emisiamby308homihekvclpojecccdfadr 
prad m-2012. 

v 

multilatenl framework against the s p r e d  of global 
r rming ,  thir must m e i ~  rrnridcnbk ruppm. 

l k  a duly nxogniud by India ud ihe Uniad staks in 

I d i a n  E s c d ~ A f f a i r s  Minister lad dr US E&y #I# d+ c*r- d ' ' ..' 
S c a e u r y ( ~ p p 2 ) . S u d , ~ i l i o n l n o r t b c r r f b n r d  rc+oaord. 
m m q y -  rclrcd pmics in d i m  dcrdaping onmrk 

indi&al%chavcabigpulap*y&tk~ydcnbd d l x c f f & & T k ~ ~ b i t t h m b e a  
Cmlu ir o f f e d  a a f o u l  mint f a  mmacinc a w m n a r  inmdnad  in the - prriaa of Mimr 

appmal thM is en&-bond ha lo k design& I '  u(ilirod m rbicn ihe minun cff-. obr imdv .  ihe 
rclrpomibility hm to k shnd by equip&t wppli& lad 
upn. rhacnr d r y  *in f r t a i a  lad in hancr 



INDO-US JOINT STATEMENT 
ON COOPERATION IN ENERGY 

AND RELATED ENVIRONMENTAL ASPECTS 

1. I h e  United States o f  America and India, the two largest 
democracies i n  the world and endowed with abundant 
natural, scientific and skilled human resources, have a 
long history o f  mutually beneficial cooperation in the 
fdds of science and technology, industry and trade, health 
and environment and culture and education. The two 
countries, mgn i z i ng  the immense p i s e  for advancing 
their social and economic goals through cooperation in 
the cnergy sector. have decided to intensify their 
coopcnlion in this area. 

The two countries recall the past cooperation that 
established the framework for several joint initiatives 
between the two Governments and their agencies for 
research and development i n  the cncrgy sector, as well 
as simulated private coopmalion in conventional energy 
pmjcnr in India. 

The hwo Governments. noting the progress made in these 
collaborative projects, and recognizing the immense 
opportunities for fruitful cooperation in the cnergy seclor. 
have decided to funher enhance their cooperation in the 
energy sector such as conventional energy projects, 

' 

renewable energy, clean coal technology. energy efficiency 
and related environmental aspecu. 

They also recognize that hrmre development o f  the energy 
sector must take into account the growing demand for 
cnergy. the imponance o f  judicious utilisation of limited 
rry)m of  h e  planet in the most efficient and equitable 
manner and the need to protect our environment. 

India, which was the fin1 country to establish a full- 
fledged Ministry for Non-conventional Energy Sourccn. 
is working to make renewable energy sources a viable 
and significant pan o f  India's energy supply. India is one 
of the largest usen of wind energy and solar energy in 

7. Tk two Governments, in he spirit that charactcrim rheir 
own initiatives to mitigatc the impact o f  energy production 
on environment and climate, accord high impatancc to 
these aspects in their bilateral energy cooperation. 

8. They also resolve to work closelv toeether and with other / i . - 
countries, in keeping with the principle of common but 1 
differentiated resmnsibilities. to advance the eoal o f  / !  
protecting the pebp~e of the 'world h m  the t&at  of 
climate change, while promoting economic growth. 

9. As the world's largest emitter o f  greenhouse gases. the 
United States recognizes its responsibilities to help lead 1 
international efforts to address the challenge of climatc 
change. n e  Kyoto Pmtocol sets forlh a binding emissions 
tareet for the United States. which would m u l t  i n  a 1 ,  - 
reduction of roughly 30% from the projected levels in 
2008-2012 

10. The Government of lndia recognizes the need for 
voluntary "no-regrets measures" at the national level. 
which will have the additional benefits of dealing with 
air and water pollution, urban transportation and other 
important sectors of the domestic economy. 

11. The two Governments agree to cooperate and to work 
together in appropriate ~ O N ~ S  for advancing he goals 
o f  the UN Framework Convention on Climate Change. 
in accordance with the. decisions o f  the Conference o f  
the Parties to the UN in its various sessions. 1 

1 ;  
12. The Governments o f  the United Stales and lndia agree to 

' 

cooperate within the framework of the Conference of the 
Panies and its subsidiary bodies of the UN Framework 
Convention on Climate Change. to work towards an early 
agreement on the elements o f  the Kyoto Mechanisms. 

Ihc world and has also made ihircsshc advanc;; in 13. In particular. the Govcrnmcnts of rhe United Statcs and 
~cncra l ing  energy from wastes I n  the field o f  India aercc that the Kvoto Mechanisms cw ld  otTcr he 

I 
! 

i 

I ' 

;onventional energy, lndia is increasingly making fossil 
- 

opportunity to achieve mutually beneficial parhuships 
fuel energy clean and more efficient. between industrialized and developing nations. The I 

w d  clarely togethn with ahcr cwnhies to develop agreed 

i Governments of the United Stam and India resolve to 
6. The United States is taking several major initiatives to 

-1 is energy requirements in an increasingly climate international rules and procedures for the Kyoto 
friendly manner. For example, the US Government has machanisms, including the Clean Development Mechanism. 
set a goal of tripling US use of bio-energy and bio- 
projects by 2010, which may reduce greenhouse gas 14. The Governments of the United States and India, guided 
emissions by 100 million metric tonnes of carbon. The by the objective of using the immense opponunities and I !  
US Government has ordered every federal agency to their vast pool o f  resources and skills for fruitful 
reduce greenhouse emissions from buildings by 30% by cooperation in the energy sector, in both the bilateral and 
2010 from 1990 levels. The US Government continues international context, resolve to take appropriate measures 
lo invest billions of dollan in clean energy and energy to foster private sector energy ventures, cooperation in 
efficient technologies and is working with American research and development, and greater utilization of 
industry and communities to reduce pollution and environment enhancing and climate friendly energy 
greenhouse gas emissions and move to cleaner and sources and technology for balanced and sustainable 
healthier energy sources. economic development. 

2 



CII LAUDED FOR INITIATIVFS ON CLEAN DE:VEU)PMENT MECHANELI 

II The U.S. Enrrgr Scocuy. Bill Richrdrm vtilivd his lddrrsr 
U the hc EnEa*iroamcnl Summit 1999 lo focus on key irvrr 

r -,t I,, rkrnt dw c~njd~mrin of l n d b  lndmtq for iu 
*odcrsh@ m k  in working with industry hrm la pmmotc 
dw Clemr Dorbpcm Mmhanism d i c h  I m.11 k discruing 
a bit ,it6 and for miring this idea with the Gowmnvlu of 
India I spotr with some of you last May whm your 
a q m i a u h  d i n  Htrrhingun. a n d l m p l m r c d m  
pin pu again w discuss this ismr of gmu impononrc. 

1 CII and Katic McGinq a n  nolly to k c o n ~ m u l o t d  

I '  Recagnizhg dw h g m  of .-lirnmc rhmge. t k y  olro Saw 
, tk opportuniryfir India p n s m d  by h e  CDM. 
' And thcy arc right For India, the CDM meam m r  

bn*IIMt/laJ and Iraufcn of- c h  rcc- mn 
v L i L i l i s a ~ l o d ~ r g ~ p 0 ~  77ucDMis  
odrrd a "win-win" for In& and the U.S. 

wionr.-tkwicpimg cwnrries, or hey gmw focr d dr&& 
ohm will haw consc~~~nccs  noi al* for hem brr ah for 

Do tliry practice burmess ar m.waI7 Or da rluy/ollow h e  
prmi a/ c h  arm A c h  draws vpar rron & r i m  and 
a~rommmaUy f . r d I y  rcchmalogy ro change course 

I d i 5 i s a l ~ a g b b a l ~ ~ h a r u r ~ ~ n ~  
rcrhnologies. and our 1-0 MII- k v c  a hirrory oj 
roomration in this f i rL i  Onc n r c m  uow& u rLr 
RM;airirluram~nrc&ypmjmin Y L ~ , B , - & ~ ~ I -  
D h x d  10 mmoa"rC ohm U.S. Gar- WiU fa. Ik ". 
b m j m  hor kn nnod 

Tkn am ~ r I m n i r i r r f i r  im tk a &clam 
ncm &<I- or rrlL U S  ran 4rti.n 
i m r ~ r a p h l ~ a ~ l h m o i ~ # ~ d q d c r  
EWmgcrip) and vrwrol upcmw 

/ r d i o k u m o d r p ~ n ~ M w d r W J % ~ ~ f I S ~ S U V C  
a n d f r m c u r o w r ~ o r p r i a r r r i n I k ~ . S . b a  
~ h o w d @ h h r i m r i s .  W k z u H a d a l a u k p h t L - d  
w i u l a a c c r I c r m r d u s r ~ ~ ~ ~ i  

mtc,priSes. rsabkh@ acptnku m g a k i n  or 
the swtc and n a r i o ~ l  leek and being w m  opm 10 

rmn@tiar 

Baraun Gormnam Paxm 

Bw gownvnnr pdirics a h w  - sdw tki 11 
v i t l r e q Y i n a g l o b o l I o l w i a i n ~ h d w p ~ r ~ a l  
g m m n m u  w r t  ~ c f h e r  

l lWcdmlqmdcamuria ah focc dwse rhoire& rlu (lr-r In dw l d u h i e s  of dw Fuwr pmpmm & 4 
g d  in d N + i n g  rowlrries '#old5 dw oppolmiry lo .5lcrgyis xwn # d r l R w ~ -  
owmate scimr#ic NdmYnon and adapl !he vcIYID(Dbics of 61 r lu U n i l d d S P I U ~ a  w h O q m J b  raLciB 
mm gncnhousc gar rmissiolu. h brings bentfits lo rhr 

m i m n n v n r a d h e l p s ~ ~ s C l l l & i r ~ C O m  
EMEao?sTuom: 

. . And tk parmrnhip among dw thmr q r  U S  a ordirg is e r  iwcnmiomi mrrc lap- -,,,ad the u.s -- is a -= 
IWUhlb& d m r b p c m  md oddn~f clinmrr c h r  iaus .  is am mm r d ~ m  & ma & pdqr 
An cffciivr inumafional mixsicas t&g n ~ i r r v  -/me of kc whirlcs rovld lvrvr rn wrnu 
a r h a r y  amslmhn - *WYM hrlp rowurits math their nnirnonr. and help M(, OWO -n oniaiar h q ~  nnder the K w o  Pmocd Thc mom tmmng -I of tk 2,. r- 
pa,ucm. r lu nrrn flcctivt h is tool will k. 

A a n O r ~ ~ ( ~ a S o m  
l m d i a v a l d ~ ~ ~ f k m ~ a ~ n m & r  
d r K ~ P t o a c d ~ c a d y n l y d ~ k q c u  T o o t m w & w i U m @ m a ~ c f l o m ~ ~  
can advantagr of al l  thc bnryits - panicularly roy rr hint the .llr~ rr nam ar rpldf rnoarr & 
inrcrna&mal cm~ssions tyading - nndcr the Pmrocd i m y  *r mdwt bwiva Amd& nvdmorrw rrsirian. 
fh ib i l i iy  mrrhnimu. S a r v i n d L n r i c r a m n L r n u o r o r r a b o o r d k r P P 4  

iiahla,liralnuuwnnrnnrd&-& 
W * ~ r n . v ~ r ~ ~ ~ ~ W ~ ~  , t h e m ~ ~ g a / w ~ i r d u r r f ~ ~ e  
* - w - d k g h d - - F w  & ~ p & ~ , ~ ~ ~ ~ s y n u i ~ ~ ~ & , , g i ~ , h . , m  
IndCqa-d-v-klou-carr- w,npmwt~g,&',/m-- 
d w r ~ v ~ m D P I l r m l d u r r a d f 1  b i U a n d . v  

A n d r o d q r w m a c h o w a c m n a L r g h t r w ~ g ~ ~  
US Is Ruov TO Cn~r 1.i I n J b m i n g a p o n n r n h i p a d w ~ i m p d i n ~  

T h U S G m * ~ m d A n r r i ~ ~ m r g y y i m u a o n d m d y  i n s ~ n O f r l u n - ~ M ( C * w M  
w k i p  a&= such ngimol a r g y  iwcgmim which d a mdWxm A in u. A - 
s;g,,j-b intpmw & q&iry of ,qr for * pmprC of k l  says Indutrinlizd and dnvlcpimg rarur i rs r a  md 

Swrh AM nwt pmspcr log&,: - r i n . h -  nmcgirs a n  @ing b! 
be - s d r  m f-r t$-wim-wimm p a m w n h q s  W h la 

Sac mhrr cxamplc~ of r w m t i o n  we o n  lading or include be m 11 r,,prthrr. pulltng for - rorkr  r k  n p l n n  - m h  
puning ln rs  to work reducing onwvnrr of carbon droxidc in othrr 
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of  recent IndwUS bilateral initiatives that C I I  has been 
privileged to host. Under USAID sponsorship. CII has initiated 
activities aimed at enhancing energy efficiency. environment 
protection and the commercial development of renewable 
technologies. C I I  is also the designated center for USAID's 
Global Climate Change Awareness & Outreach pmgtam aimed 
at mmot ina  business oartnershim to reduce greenhouse 

- 

T H E  GRIIEN BUSINESS CENTICR 

The Grccn Business Center 1GBC) i s  the natural culmination State-Of-Art Facililics 

I I reduction (GHG) emissibns. 

I 

Recognizing that cooperation on climate change needs to be 
built on a common understanding between develaped and 
developing country businesses. the CI I  initiated the process 
by organizing in May 1999 an lndo-US Business Dialogue 
bnwccn a gmup of leading CEOs and senior business leaders 
hwn lndia and the U.S. This initiative was furthered during 
the visit of US Energy Secretary, Bi l l  Richardson in October 
1999. The visit was marked by the signing of the Indo-US 
Joint Statement between Jaswant Singh. Foreign Minister. 
and Secretary Richardson where the two countries agreed to 
cooperate within the framework o f  the Conference of the 
Parties and the UN Framework Convention on Climate 
Change. and work towards an early agreement on the elemenu 
of the Kyoto Mechanisms. 

I / A Logical Conclusion 

The Ccnter proposed by C n  and the Government of Andhra 
Radesh is. thus, aloaical conclusion to thc meceding sequence 

I I  
- - .  

o f  IndwUS events aimed at promoting and fostering energy 
efficiencv and clean technoloeics in India. I t  i s  exoected that - 
h e  pmposod US suppon thmugh the participation o f  President 
Clinton will provide a high d e w  o f  visibility and recognition 
in India. US and the rest o f  the world. This would enable the 
Indian sponsors to rapidly build upon the goodwill and 
international support that would surely follow. 

The center would advance the public policy goals o f  
sustainable development, efficiency and equitable growth 
through catalyzing private sector businesses. To this end, the 
Green Business Center w w l d  follow two guiding principles: 
First. i t  will assist lndian businesses create the demand for 
appropriate, effective and efficient energy systems and 
environmentally w n d  technologies. i.c. available commercial 

When fully funct~onal, the Green Business center will have 
state-of-art facilities for networking. conferencing, training. 
l ibrary services and documentation and information 
dissemination on clean energy and the environment. I t  will 
perform the following functions: 

Facilitate GHG reduction and clean energy projects 11 -. . . 
Work with the Government of Andhra Pradesh on State- 
level policies to attract CDM investments in a globally 
competitive market place. - Build the capacity of in-country partners (such as CII. 
other state and central industry assns.) to promote 
technology cwperation. 
Identify prospective sites and partnus for GHG mitigation 
projects 
Educate prospective business partners on the green 
technologies, the legal and institutional environment and 
sources of financing. 
Facilitate interaction between prospective business 
partners. industrial facility managers and financiers. 
SuppoR companies with technical assistance for project 
dcvelopmcnt 
Provide guidance and assistance to project partners in 
accessing financing 
Conduct a regular senes o f  private/public ~ O N ~ S  to - 
identify barrien and solutions to market development 
Involve the Government o f  Andhra Pradesh. Govcrnmcnt 
o f  India and U.S. in the development o f  this initiative as 
a model for technology cooperation under the FCCC. 

Projects and Pmgrams 

I n  fulfillment of the above areas o f  functioning, the Center 
will focus on the following illustrative projects and programs: 

Clean production achnologies; 
Energy cficiencyiDSM projects in supply and use; 
Renewable energy technologies and programs; 
Policy planning and research; 
Climate change awareness programs; 
Business development and demonstration of GHG 
mitigation projects and technologies; 
Facilitating I S 0  14001 implementation and cenification; 
Environmental benchmarking; and 
Greeninn the su~olv chain - .. . 

technologies that provide energy and industrial processes and 
products at the least cost, both economically and 

I t  is proposed that the Green Business Center is established 

environmentally. This would entail assisting Indian industry 
through the pannership o f  the Government o f  Andhra Pradesh 

to develop the technical and analytical skills to use the and (with Ihe suppon Of cOW'n'e members from 

technology and to design least cost green house gas emissions 
industry), and with the initial sponsorship o f  USA through 

reduction slralegies. Second. t k  private sector would be the 
technical assistance and other forms of support that arc 

prim* means o f  technology transfer through international 
possible under USAID's bilateral energylenvironment 

uade i n  goods and services and investment. This would entail 
pmmoting and fo~cr ing opportunities available through global I t  is expected that the activities of the Green Business Center, 
agreements such as the Clean Development Mechanism when fully functional. will receive funding from Indian 

(CDM) for mitigating carbon emissions. companies. Government of India agencies, multilateral banks. 
U N  agencies and bilateral donors. 
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FROM A MOVEMENT TO A COMhlERCIAI, FACILITY 
The Grrem InniMe, Mhrerd. 

Thc Green Institute is a non-pmfil making economic Thc lmi tua mpbys 40 d Irrnhr. d ba r ravl 
dcvclopncal agaization f a d  on sustainable cntcrprix. Mga dS1.8 millim. **.mrrC- icbmq 
lncorpated in  1993, the Institute originated fmm an p g n m  re- U. ~ l r r  d kdsJ-gm 
cnvinmnrrulljuukc momne~againrt th h e ~ i o n  ofa- foundation support. amd contributions fmm prtrate 

, 
I 

gattage brnrfa slation in a residential arw of thc Phillips capmtionr, and indir- 
ncighbarhmd of Minneapolis. ! :  

RcLrw Ccmtcr 

I Intheearly 198Q.theHcnnepinCountynzcd28harrr.nd " ' 1 ~ . h c ~ ~ * ~ ~ e ~ ~ .  8 

fin hi- m ckar a 1%- site for 1 garbage &CI a 2 6 . m ~ - w  - 
s t a h ,  kn Phrllips residents resisted the plan and uhimvcly - is * 
pcniled. Residenu thcn 14 their attention to a nm Shoppin(lCaaMmc-d*S.aard- 

surtainrble virion for thc vacant site and the greater A- in hr lnkra - dr 
carnmlm icT. A p*n -4 for rrw frilV uonomic and cnvironmental vitality of the Phillips 

bmrghdr "-' d a - w  fa inmvai*c bur- t h  *vdop podu~u raapm 
rrin .. a & M- --" . , a d  osviar m bclp rrum thc cnvironmcnt. Euly  c f f m  - raoi- dcKlopncnl by combining env imsmu l  md social rocrrrr rhac 

of the RcUx Center. the Institute's f int  wholly-owad -y rsiriw mmhu 
aauilvMc mqmix. T h c C r a c e r h a t w r a r c u i l a q m ~ e c a d d c -  

c w r m c t i o n r a * i m . T h c r r u i l a m ~ a b r r a u a g  
vduakbuildingm*pid h a n t h e - b y = a ) d  

Afudmoul@ismDbringlivingwrgcpbsto~Phill'ipr d o r u t i m r . w h i c h t h a r . s d d M a b r u u L R 8 1 a b f a  
area. charcctcriscd by conceotrated poverty and 1998 ~c projcclcd .I f375m0. Roaedr h u*l €0 

u m p b y n r n r  B&anc of this ttrua. Phillips was included m w d s  paying living (mot miniwen) a d  bafrrr m 
in the Fedcnl Eorapriw Community nc. dcsipated for staff. the majortty of rhom l i re  in ihc s.naedieg 
Mirmqalh  Thc G m  fnrtinne h a  -id federal funding communik. Tht eh;utio. - dfen a *rirr?. deb 

Fmmhndr-mhmrimporarra .mrr  a pn of he pobnm. I 
c o n r m a m i r c h a ~ d d ~ p e p r d o a .  

s.m --"$ 

CLEAN DEVELOPMENT MECHANISM -THE PROCESS 
B.aB0rt.a: 
ln a, e ttrra d global -,,,ing. rmn- * f d h ~  aib+ti- - be co.ridcrcdm.utcup& 

gcning togedu m dcvix a long-tam stntcgy. TW fms 
: 

form the b& d the emerging m h .  fim. dc*clc@ I. Rojccl rrrtiritiorl- RojccO vollld be 
c o d  arc c M y  rrrponribk f o r t h  cumnt problem b rrgirrerrdwithu~rrhoirsd&cbrlearQ~ 
to lhck arrg. il*cmivc s l a d d s  of living. A gmip of wch of I CUM pro@. 
c o l l l l k m w L n m n a A n n c a I r m n ~ u c c a m i m c d m  ~ ~ ~ ~ p o j o c t v i l l h r ~ m n m a m i . c r * c r i . b d m  
Rdu;ing their W i  to a fixed pmccnogc of their 1990 it ir ocn~frd ud r c g h e d  a a CDM pojca 
emiuioru. Scamdly. thc cow of carrying aa emissions 

8. A d d i l M :  Reducaoa rrbnion is gcacnlly much bwa in & w a g  canaries 
- i.(alGasraarai% 

( n o n - - I c o u r a i c r ) . A s a r e s u l t d l h i t . r w ~  f m n t h e ~ r e a d d i I i m d a , c b o s c i Q . r a t d  
mcu in thc .byn td (DM-  

. . 
uc being d d  m conmscr the global wmning pmbkm. 

dQ 
b s d i n c r o u M b c a ~ c l c o a i h  

. . 

One such rnccbanism. called the clean developmeit o f t h e l c d u a k m ~ . ~ r b o d d h  
u a c ~  (CDM) is being put in p l r r  that will .Ibr bexbJ i t io ru I i . the -h .~udsCDM 
~ o n b a h s i d c s d ~ g b b c t o w a t c w p a r i n 3 y ~  i s b c r i d a t h e f i n a r i n g ~ r r i L b l e a d s 9 d ~ g  
Undu CDM, A n n e x  I mmtria will bed t t  by being able m r c r a r c t w .  
moa r kra a pM of thcir GHG reduction c a m i t m u  m h A i d  ms ta i ubk  &-I ebjediru All  
a much bwer mn in derrbping countries h A n r r x  I countries would meed to have sestaimablc 
rmDtrics wiU burf i t  by hving rcas to financing f a  &*cbpaclui~di~am.dcrQdLpDjrrtrwuld 
a d v d  arrg. cfkicnt rcchnobgii. This mechanism w a  b e r r q v i r r d t o m m t h c ~ a a ~ t k s  1 ppacda thcThidConf-dpak~COP-311 Kymo 4 R L b i l n y  idcaunx 
I l d f o m a ~ d t h e K y o m F m t ~ ~ ~ l .  c. Mrtanbk brrti: &odn xising h a m  the 

i The CDM Roms: ~ t ~ l d b c d . n r a n M e r d b n g ~ .  

Rojcca falling undu CDM would haw lo vndngo a m u i n  This " an e'-mE ~ ' i v i t ) ,  

pmas in &lo qualify for ad bc eligible for thc kncfits 2 Pmjcrt monilorir*. The project nwld need to be 
availabk under th CDM fxility. mild to envnr t h t  i t  dm not ndu hc qfdnurr 

.- 

5 



andquantimive criteria that are the basis of its existence 3. Operational cntil ics: Practical functions o f  the 
under CDM. This would ensure that the project maintains operational entities should include reviewing projects 
a minimum acceptable performance with regard to certain based on guidelines and criteria adopted by COPMOP, 
parameters. Secondly, to get credit for any specified and registering them as CDM projects. Once a project 
duc t ion  in GHG emirsions, cenain project performance has begun. the operational entity would verify and certify 
relaled parameters would need to be monitored in order a project's emission reduction or removal after it has 
to verify the claimed reduction. occurred and also monitor whether the project continues 

This is an ex-post activity. to meet certain performance criteria which qualify it as 
a CDM project in the first place. 

3. Verification: 'lhis is required to verify that the claimed 
duc t i on  has actually occurred. Desirable halures o f  CDM operational framework 

This u also an ex-post activity. There is a general agreement among many parties and 

4. Certification: Once the claimed reduction is stakeholders in the CDM that i t  should have the following 

certified emission reduction (CERs) certificate4 will be fca'""' - 

issued for the verified reduction. Emcient pmiect certification: The sttucture to cenifv CDM . . 
projects should ensure minimum transaction costs far 

Institutional arrangement: The entire CDM process wil l  panicipating without compromising on the basic goals, 
have to be govemed by an institutional arrangement to ensure 
that all aspecu of project arc efficiently handled. Non-bureaucratic: With a minimum amount of regulation, 

yet standardised in terms of quality and project handling 
I. Conference of Patlies sewing as Meeting o f  Patties 

CO~/MOP: CDM will be subject lo authority and Market driven: Yet ensuring sustainable development and 

of c-~pmop. nis guidance will include: providing all non-Annex I panics with equal opportunities, 

modalities and pmcedurc the of including the low emission countries 
CDM; providing guidance to the Executive Board; and Cost efficient With a fair cost-sharing mechanism between 
periodically reviewing the operations of the Board, entities acquiring and transferring the emissions reduction 
operational entities and auditing agcncies administered hv CDM 

2 Executive Board: The Executive Board would supervise Compatible with any possible Emission Trading regimes: 
the CDM and could provide guidance on the operational CERs should be tradable like any other emission reduction 
and technical issws. The composition and size o f  the currency units such as ERUs without any discrimination. 
Board is yet to be decided, but for the sake of efficiency Transparent and flexible: Responsive la the needs of the 
should be small and fairly representative o f  all parties. Panies and with a high credibility 

I CLEAN DEVELOPMENT MECHANISM-THE PROCESS 

Amwg lhc wi& variety of possible CDM StNCtUrCS, diifennt countries will have varying preferences because of difinnccs in their 
rcswrces, cxpcricncc and objcctivcs l l a t  is r e a n  enough why the Indian Governmew and industry should he a key stakeholder in the 
CDM and mun aclively help shapc the CDM rather than passively accept any form and strunure of CDM that iu non-participation will 
entail. Indian industry must gel involved in the development of CDM process by interacting with and providing inputs to the lndian 
Government which could form the basis of Indian representation at the forthcoming Conference of Parties (Fifth) later this year. 
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GREENHOUSE GAS OFPXET REQUEST FOR PROPOSALS 11 
innirula  n iawiled to rubrnit pmpovl. f a  TfnuAfla's 
IS98 GIiG offset R R  in acadsloe with thc pideli-. 
ia Ihc -1 outline d i m .  

P r r r p n u r r r e q r r e d O k e o r c b a ~ ( o a a r r  1 :  
an efficient tuhmical review by T w A I t a .  Rojm :; . . 
~ i h . d o m c ~ B c ~ d  - 
will a* p x a d  tk edmid rcrirr p-zus meit I '  
t h c ~ m ~ y i n r o n r * i a m p o * i d o d  1 

I 

I TR~SAWS -rub* Dcrciopmcat Dcprtmcat (SDO) 
pmvidcr *dcobip m the v y  on g W  clinule c h u y  
inucs rd is mqonsibk f a  tk o d l  adminiamion dtk 
qua fa popoYlr (RFP), IIX comsponding cvaltution of 

m - Efficiency Improvement 
- Shift from Coal to Gas 

- Renewable 
- T&D improvement 

F+UI ppmds. pjm ulcaion. ncgmirion d knnjat 
WUmaNs rd ov-ing of hc pjen impkmmuim 

I h m & R F P . t h c W u i r i n g m n r i c w a a c d w e l L  t c h p v j c a t & f . n d I a # ~  
1 

b-w 

I h l . d v a r ~ g o r l s d T R n r A l u u d t h c S D D .  I I U  k m a t h c p t -  
kpamm ib* p j m ~  .I= cauih*s so a h  mrpanr 
objcctirs ~ ~ c b  a pmmMing cnritwmmtal Slerudhip. Roponlr mr), k rubmincdr r y  cimc d riO be rrrind 
e F b a b g ~ d . d n r r i n g I I X * d l r a o w * d ~  n r - y b r i r .  

i 1: 
~ H G ~ o f a p o p m e d p m j m ( b a h e n v i m n r s u l  
n d  mrrmrimamentsl) 611 be comsi&m~ in thc c n ~ w t i o n  I 
parsz SDcb benefit-, might k h d c  emplo)1M elf- It is M M ir)rdr a mi.ipa d 
rcgiooll aoaomic  devclopmnt. technology innovation. -fW i n f w  +q: hc pm;ciprr.r -5 
iaIormatioa mnsfcr  and the porna ion  of suslairuble pow t s w s y  a -. A -n .molpl d 
dm- i n f ~ k n q u i r o d b d l a r T r a A l u ~ U c m d s s i p i q  

a cmkkmirlity ~precmol. Tlr poja bricf a popovl 
'Ibc SDD msl mx pojccP m y  be W r r n c l i ~  h M  i l d i u t e  the followimg xpxs 01 c a ~ ~ i t ? .  
on a n a i n  m a .  n r h  at a hw coa p a  I ~ I K  d tO, -: 
s q i v l k . ~ c d . r h i k o l h a p o * c o m a y o f f a a h a  . *rh,-- ' i t r  . . 

bcaetia klu&ing IahoIogiogiul dvuocmcnt. technology &Y; 
I rd a ltlncrin rr d m .  BY mmtngitg . rben o~lfdmtiJ'i &memcms n mpmd bcfm 
a ridc n q c  of potential. thc S W  hopcs to ~poaux a dditioml inforop.lioll mmhi be dc ar&Lb*; 
diwsihi goup of pojau dut c d l a t i n l y  dr.nc d l  irr . a d& mnMcntillicJ .gocnm M k poridal a 

m qpcadix m ~ h e  pmpoul. 

~ n u a p o r i d c d n a U i ~ m ~ S D D  
to povide a nuaub* dcrcriph d tk pFojm r idus  

Rnic iprnu  including but noi limited lo burimu,  non- TNaAh. v i h t  d i shr ing  -fdcai.l id-. 
goveramental orgrnisalionr. bvrincrs arrociatioas. 
govcmmcnl sgencics as well m acdcmic and r c w u ~ h  sI.a:m- 

Electricity Sector 
Emission Reduction Possibilities 

, I  



HIGHLIGHTS 

The b g l n n i n g  - Creating a n  a w a m n a s  
Keeping the tempo - The  Indo-US Bus fns s  Dialogue 

over climate change 

Indo-US Busincss Dialogue on e l an  developmen: mechanism. 
May 8995'. Washington 

+he Ramdlable on "Climate Change and I d a n  Industry. 
W n g  for thc year 2000". April 1999 New Delhi 

I I h o r n  negotiation to strategies 

Strategies give way to  action 

Global Climate Change - Operationaliring Roju'u and 
P a e n h i p .  July 1999, Mumbai Climate Friendly Rojm Development Workshop, 

I .. . - September 1999, Chennai 

I Commihnent  a t  t b  Government level 

GREEN BUSINESS CENTRE 

1 1  Thc Envimnment Summit. Octokr 1999. New Iklhi 1 I 



TEE DEVELOPMENT ALTERNATIVES @A) GROUP 

The Lkvebpat A l t ~ v e s  Grwp (or the "DA Group") t kdqmew . . Altaantives md its associate organrzPhom in Indin: namfy. TARA (Techoobgy md 
Action for R d  Advmmnmt) md People F i  It also iochdes their Rspactive 
subsidiaries, Tam N i  Kadra, Tam Leasing md Finance and DESI Powu. 

Tbc activities of the DA C$Mlp broadly cova the three pimary 9eg Lb* mdatic any 
form of sushbbk development w. the design md h p - s d e  diss . .. of 
.ppoPriate techoologies, environmental management systems aud effective pcopk- 
orimtcd institutions md policies. 

~ ~ A l t c m a t i v e s a u d i t s r s s a i . t c ~ o p e n t c c m i h t ~ y l h r a  
s s t a i d f e  devebpaxmt ba1e6ts not only thc -y, but ltso (bc - aud 
above all tbe people. Tbc DA Group is thacforc dedicated to bringing about a betla 
balance -g tbe basic prerequisites of sustainable development: sucial equity. 
cnvironmcntal quality d economic ef6ciarcy. 

Tbckeytoaebicviagthis.intheworldvicwoftheDAGrwp,istheaabiaoof 
sustainable livelihoods in large numbus. To do so, tbe DA Orwp eaLs to develop 
conrmacially viable tahnologies aod cnvironmmtal managcwnt systam md to crate 

institutional aud policy ktnunmts that a u  deliva these on the sale d. 

Furtbu, it has soaght to carry out its own walr in a mama that is Lrgdy r+lf-haxhg 
ApartfromsomepmlyracPchori~tcdactivitics,dytodmlopihtvaiousrunl 
technologies, which bave been 6naucai &rough projat h d b g  by a srmll mnnbu of 
donor agmcies, all the worlr of the group is finanecd from its own amins Its hility to 
gamate revenues depends, ofcame. to a large extent on its capital base. 

To carry out its worlr effdvely, the DA Group has p i d  in ik own &sip d 
shuetclre,theconaptofarurt.innbkdcvelopmmtmtaprist. It isancwkidofnot-fk- 
profit corporPton tbrt combines social objedivw with business-like admds 

Tbc Evohth  of t i c  DA G m p  

Developswat Akmlives. thc fh@p of the DA Group, was sd up m 1983. Tbc vision 
that higgmd its cstablishmmt was that suminable development 

~ k a e b i ~ ~ e d b y g o v c m m m t r c t i o o ~ s u d ~ n r r , ~ o f i a d c p c m l c a r  
initiatives, @&ly ones tbnt blad the shcngtbs of the private, vohmtrry md 
 searchs sect on 
Neitba~hmrrctioallooeisenougb;ey:h&theotbcraudbotbmustbe 
conducted simultaneously end interactively to achieve the results needed 
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Science and technology are crucial for raising the productivity of people and 
resources, to create sustainable livelihoods and to conserve the environment 
Small, local enterprises based on appropriate technology can be highly profitable 
pmvided they have access to necessary technical, financial and marketing support 
systems. 

It describe a new, independent organization capable of innovation and large scale 
delivery of new, environmentally sound products for the poor. The plan concluded that to 
achievd impact on the scale needed, such an organization must usd front-line innovation 
methods, as in successful corporate R&D, and modem production and marketing 
methods like franchising. 

This primary vision still forms the basis of action for the DA Group, although it has, of 
course, been substantially enriched and filled out h u g h  more than a decade of 
operational experience and organizational learning. 
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EXPERLENCE (GENERAL) 

Tbe Acbkvemata of the DA Gmp 

The Group has e s t a b l i i  itsclf at the mtionrl and intanotiarPl lev& a l p b a  
orgHlizDtion in tbe i d e p a x h t  gdor, wolkhg 8l tht I iud lins of mdaidk 
devdopment issues. Within the comm~mitics of r c s d  . . 

'lorn, lrlGOI a d  thint- 
Imb, the DA Group has been able to establish 8 tmiquc position baausc of itr apwity 
b ~ e a d i n t i ~ r m g i n g f r o m d i n c l r c t i o a o n t h g r o m d . ~ . I r r l v t i c r l . o d  
f i ~ l d r r s a a c h ~ t h e d e v e b p m e n 1 o f o o a c c p h u l m d ~ ~ 6 l m e v o r l q l o  
policy formulation rod dwcocy synthesize slrntainable dcvclqnna~t issues spmniog th 
s p e € h u m ~ ~ ~ m m u n i l y m r m g a m n t s y s t e m q n r t u n l ~ ~ ~  . .  . 

ation and recycling, rcacwrble caagy syztam to th aation of arrt.hubk 
livelihoods on a krge scale work ot diBucnt scales, extending born tbe bwsebdd and 
community, through the distrid and regiaS md to the aatioru] 
and globglobal. 

The DA Group is widely kmwn d cxtcmively d t c d  by govaxmmb. mtematkd 
agencies, corporatioasdtbevoluutarysdor. It is ~ ~ o a m m u o u s ~  
level baards and eommit@es, md also takes d v c  psrt in a ollmbcr of iDtaontioprl 
bodis. 

The DA Group has danonstrated sipilicanr mv&g powa across th various scdon. 
drcgular lyorganizsmajor foaf -andwor i rshopsoa~isarsm~u,  
Blstainable &elopmmt. Ttmugb a m g  commtmicationz pmgmn iDdrdiag a 
monthly journal, publications Pod w d y  t e lcvkb  progfams rad cppsnkr, tbe DA 
Group has conbibuted to the o w ~ r a ~ s s  of susbbbk dcvelopmcnt issos 

~ D A G r o u p h a s ~ W r s t r m g n p M i o n f o r ~ 0 1 1 a n d p r o b k m ~  1 
has b e a  able to develop wad ranges of commercially viabk techaobgics fa lunl 
develooment ~ I u t i o s l s  for inmvalion and detiverv. md mdmdobcig f a  

and possible, but that many oftbem f i  thc bssk of. good bus- 
- 

The DA Group is now active in most States of hdiP h addition to its hadquPterr md 
building center md f.ctory Dell& it has ~~t units in B+og.lae md mmri. An 
Approprive Tcchmlogy Centa is being estlblisbcd ot (Xchh mar mmri. Ndwodc 
links have been cstablisbed with more ihn 3.000 idtutiom based in hdi8 and rbroad. 
It also has h v e  putna organizations in othcr w m e g  iochdiag Colombia (Tk b 
CoUege), Iran (CENESTA) md Clmadi (Kkvelqnna~t Mana!ks Quala). 

In its focntea~ y ~ p s  of OPQOti04 tbe DA CIDop bas bccn abk to cstnblii its credentials 
as a major actor m tbe fields of appmpiate tafhmbgy, envinnrment.l mamgam~t and 
policies for sustainable development The Group has achieved c d d a a b l e  output, but 
m & e s  the long way that remains ehead to meet its ovaall goals. 
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GLOBAL ENVIRONMENT SYSTEMS GROUP 

Green house induced global warming and the Ozone hole over Antarctica pose major 
Uueats to life on our planet. Studies indicate that these phenomena are caused by human 
induced activities resulting in emissions of carbon dioxide, methane, Chloro Fluoro 
Carbons etc. 

The Global Environment Systems Group contributes to developing local and global 
solutions to these problems through three broad programs: 

Climate change Program 
Atmospheric ozone Program 
Conventions and protocols Program 

I .  Climate Change Program 

This hogram addresses various facets of climate change including problem 
identification, impact assessment and formulation of response strategies. The Group is 
actively engaged in assessing the impact of climate change on agriculture, health and 
hydrology. Research also focuses on sequestration of carbon dioxide by forests and other 
vegetation. 

2. Atmospheric Ozone Program 

The Atmospheric Ozone Program has two major components: 

a Stratosphaic Ozone 
b. Tropospheric Ozone 

The foeus in this component is on problems associated with increase in surface ozone due 
to vehicular and industrial pollution. The impacts of surface ozone on agricultural yield 
and human health are assessed. Besides, the response strategies for reducing surface 
ozone causal factors are also being formulated. 

3. Conventions and Protocols Program 

Under this program the group actively conhibutes towards national and international 
deliberations on climate change and ozone related issues. The Group is involved in the 
Montreal Protocol, Biodivemity Conservation, and FCCC activities, with emphasis on 
Activitia Implemented Jointly (AU). 

CLIN 4A - DA Page 4 of 6 
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CLIMATE CHANGE RELATED RESEARCR WORK 

T b c E n v i r a u n e n t S y s t r m s B r m c b I t D A h b e e n m v o h r e d m t h e ~ ~  
-h. The main focus of DA's activities is to sndy tbe building umuW md 
renewable amgy sources, whicb would lead to arstainrbk dcvelqmKat 'Ihc Gbbd 
Emrirwment Systcm Group manages tbe c b e  chnnge po(g.m. whicb ddrcssr to tbc 
fA&s including problan identi- import shdy md focmuhkm of rrrpomt 
sbategis. T b e ~ i s m g a g e d i n u s e s S i a g ~ t w c ~ c h m g e c m ~  
hdtb, hydrology carboo seq-00 dc. 

ThcGrovpalsofocuwrwOumRognmd.Crivitis~LtcdmMootrrrl~~ 
Biod id ty  c o d o n .  FCCC and AU activities. 

SERVICES 

Thc Global Environment Systans Group offas the following s m k s  

C o r m k i d  -h stdies oo global C I I ~ ~ I W I U I ~  isarr 
Awara~s  -on through acwskncr d c k s ,  jooma1 papas, qucry-RspmPS ac. 
Opinion building by organking nationrl and mtctna!jd mnfmaxs. 



MAJOR CLIENTS 

The activities of the Global Environment Systems Group cater to the following clients: 

The G o v m e n t  of India 
- Department of Science and Technology 
- Department for Non-Conventional Energy Sources 
- Department of Space 
- National Wastelands Development Board 
- Ministry of Environment and Forests 

Bilateral Agencies - International Development Research Center (IDRC) - Canadian International Development Agency (CIDA) - Swedish International Development Agency (SIDA) - United States Agency for International Development (USAID) 
- Swiss Development Corporation (SDC) 

Multilateral Agencies - United Nations Environment P r o m  (UNEPI 
- United Nations ~evelo~ment  Program '(UNDP) 
- The World Bank (IBRD) 
- World Food Program (WFP) 

International Ioslitutions 
- International Council for Scientific Union (ICSU) 
- World Conservation Union (IUCN) 
- Ford Foundation 
- International Institute of Envimnment and Development (IIED) 

Academic and Research Institutions 
Business Associations 
National and'Intemationa1 NGO Community 

CLIN 4A - DA Page 6 of 6 
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TECHNOLOGY FOR THE PEOPLE : 
TOWARDS AN ENDURING RELATIONSHIP 
Tdmn&v is the uvma to the Technolqgy mu81 now be for the The cholce is oun. 
i n u h q d a  ol h h. hd mnay what 11 h u  bean for the few. 
rmrn ~onmmshrrravlllmluUmu It could Ihen be the bridge to e new And we must mske that choics. 

world of o ~ ~ o r i u n l t v  for all of w - A 

Technology 11 the externion of our 
selvem - our third arm. An instru- 
msnl of our wlll to batter our lot. 
With technology we u n  huvest 
nature's rewurosr for our w and 
hapa tb. d d  In nu own I-. 

If  it WM manUndi vision which 
r r m d a u w . a t l o c o a q u r ~ .  
darknw, d i i .  and drtitution. 
i t  is our technology which has 
made i t  pouible for w to do so. 

To eradicate poverty. Inaqwllty. 
inju~tice, for ourselvw - m d  for- 
ever . Is no longer e draam. To 
anable mnn and woman to deter- 
mine and fuhion their fulun. To 
enlure that thelr chlldnn have the 
oytlons from wh~ch to dr ign  thmlr 
own lives and 1if.rtylw. - 

for those ;vho caniead this and Now. 
Lhow who cannot. 

But techno1 y can huild u it u n  
destroy. It "7 n ves w the ~ o w e r  to 
cure but a l d  to a w e  deb. It can 
bring people together or tear them 
apui. i t  cin intipate or alienate, it --- ..,a-,I-_ --L -..- I,--  
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INGENUITY AND APPROPRIATE TECHNOLOGY 

In no country is economic growth Appropriate technology is the crea- 
the sole aim of development. tion of human ingenuity - and 
Development must also satisfy the springs in response to local needs 
basic needs of the poorest; promote and possibilities. It is ready for use 
equitable income distributionand by the common people and aims 
social justice; provide employ- directly at improving the quality of 
ment; encourage partici ation and their lives. It draws upon the exist- P involvement; and bui d institu- ing resources and skills available 
tions and infrastructures. And, of in an area, while maintaining 
course, such development has to man's harmony with nature. 
be sustainable: it must not destroy 
the resource base on which it Our national imperative is now to 
depends. ' combine modern scientific con- 

cepts and tools with traditional 
The direction in which a country knowledge, resulting in forms use- 
develops is determined by the ful to man: a method, a process, a 
technology it adopts. The technol- design, a device or e product 
ogy chosen must ensure a balance which will open up a new path to 
among social, economic, ecological development. 
and technical factors, and must 
generate a perennial stream of pro- * ' 
ducts and services which reach 
and satisfy the needs of the majoi- 
ity, without exploiting them., 

Technology which serves the gmLs ol 
dsvetopvnent by this. de5nitim is 
''appropriate." 
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DEVELOPMENT ALTERNATIVES 

The Organisation 
D4Yelopmenl Allsrnolivu b u  been 
eatabllihed to help f a t w  (h. new 
relatlonrhip nmdd k t w r n  nun 
and technoloay. 

Udng modem o ~ t i o d  math- 
odr, i t  h u  the capd ty  

- to thlnk globally uul act W l y  - to l lnk IUD to (h. diUr d Dm- 
ductlon and mulreUq - l o  c l a n  t b  p kh.1! Innova- 
tlon and app P icatton 

To rea l l re  th in  crpaclty. 
nl Aihmalhus ayntbe- hlOf- r i n a  t e d i r l n t i cu l  el-u o l  

three crltlcal dlrnansionl in 11s 
goal8 and awuctun: 

The privrl. and Uu publlc 
The organlutlonal mmthodr and 
motlvetlon o l  the prlvata wctor 
drlve the englne of h v ~ l o p m m f  
A l le rno l i ve r .  and the aoclel. 

' Tb. bigrnd Uw amall 
Local. amall-rcrle fecllltlea lor 
lnnovatlon, manufacturlng and 
marketing llnked to ether corn- 
p ~ w  the nat~on.w~de L ~ o p m e n t  
Allernaliwr fnnchlrud network. 

The old end t b  n w  
By lnvolvlng tho- who wl l l  bene- 

' 

flt by 111 actlvltler lntsgrelly in the 
Innovatlon urocsaa. Devslo~menl  
~ l t e r n o t l v d r  derlver m r i i m u m  
advantrue from bolb traditional 
knowledge and the oppor~unltiee 
offerud by modem rclnnrr. 

A 
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ORGANISATIONAL INNOVATION 

11 rturb lo r e w n  that any o w l -  
sation whlch hopes to achieve 
even a put  of ill 1uum of 
buslnwi m d  social -ob)u~v.s. 
m y  of lhmm polenllrlly conlllct- 
Ing. -must b. pnpuod  -to devln 
wholly new aulhod~ 01 
ming and curylng out itr wx '''Or"''' 
New L.choologLu .nd kch lqurs  
arm cerlalnly needed. and the 
resmuch effort of Development 
Allernolives wlll continue to brlnn 
new and u f u l  producb Into lhi 
m L t .  Howwer. Ih. mort b d a -  
mental and  hlgh impact 
Innovatlolu m u 1  lie tn itr w o r -  
ganLItloru1 design. 

Thls 1 a field ihl ir nlilllvely r unexp omd In &dh, md d m l c  
~tudias  10 the field of o r g ~ l u -  
tlonal drvelopmenl relating to 
olhmr counlrlr. olber wnuxtr. and 
u k  d*n1e*r .n roc -1. 

Y.1 dwelopmenl of .orcr hu Uken 
place In some p a  of the world. 
and aunyemmt  app-hu t h t  

have ruccwded can yleld valuable 
Idscu whlch, appmprlalely genenl- 
Ised and adapted, can dm bs made 
to work in the w a l  buslnau envi- 
mnmmnl. Among there, tha moat 
lnflusntlal in the deaign of 
Dsvslopmenl Ahernollver me: 

- lhe dsanlnllullon o f p d u a b n  
~mUL.UndlhFnyPlhnoh*ln6, 
MI& u psbd pump* or the 
commww qtm.  

- \he decenlralizallon of roduc- 
tion and marketing t R rough 
hmch*lnd, such punpa a 
lhe oommune sy.lsn 

- management of complex systems 
and projectr, such as space 
pmgrammea 



AN ADAPTIVE ORGANISATION 
Develournent Alternatives is 
unique hot only in its mix of busi- 
ness and social obiectives, but also 
in its comprehensive thinkin# and 
open-ended strategy. 

The Networks 
A New* is a decentralised w n i -  
sation ofwhich each component unit 
shams common defined objectives 
nilh o*. 

N~:lworks permit the big and the 
small to be brought together into a 
cooperative resonance, thus mutu- 
ally reinforcing the. strengths of 
parh 

Development Alternatives is built 
around three primary network 

- The Innovation Network (I) iden- 
tifies, generates, develops and 
designs environmentally sound 
and socially appropriate technolo- 
gies, products, services and 
systems 

-'The Production Network (P) man- 
ufactures, assembles and packages 

the products 

-The Marketing Network (MI sells 
the .products, provides after-sales 
service and feeds back marketing 
information 

Each network consists of small 
scale units able to respond sensi- 
tively and quickly to local needs 
and opportunities. 

The three networks are inter- 
twined, linked at all organisational 
levels tbrounh active and continu- 
ous exchange of ideas and 
information, financial payments, 
and personnel. 



THE GROUP FOR 
SUSTAINABLE DEVELOPMENT 

T.A.R.A. P 
- 

I DEVELOPMENT ALTERNATIVES I C.R.A.F. LT] 

GROUP FOR 
SUSTAINABLE 
DEVELOPMENT 

MARKBlWC EXTENSION 

. 
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CLIENTS AND FUNDING ORGANISATIONS 
International 

United Nations Environment 
Programme (UNEP) 
United Nations Centre for 
Human Settlements (HABITAT) 
United Nations Univenity 
(W 
World Commission on 
Environment and Development 
(WCEDI 

' International Development 
Research Centre (IDRC) 
Canadian International 
Development Agency (CIDA) 
Swediah International 
Development Agency (SIDA) 
The World Bank (IERDI 
Ovenear Development 
Administration (ODA) 

' International Councfl for 
Scientific Unions (ICSU) 
International Union for the 
Conservation of Nature and 
Natural Resources (IUCN) 
Mec Arthur Foundation 

The Government of 
India 

Department of Environment 
Department of Science and 
Technology 
Council for Advancement of 
People's Action and Rural 
Technology 
Department of Scientific and 
Industrial Research 
Department of 
NonConventional Energy 
Source6 

State Government 
Andhra Pradesh ' Assam 

' Jammu & Kashmir Kerala 
* Orissa SiWrim 

Utter Pradesh Bihar 
Kamataka * Haryana 
Madhya Pradesh ' Rajasthan 

Collaborating 
Institutions 
Research, design, training or other 
collaborative projects have been 
undertaken in cooperation with 
some twenty reputed organisations 
in India and abroad including: 
* Indian Institute of Technology, 

Delhi 
Indian Institute of Science. 
Bangalore 
Birla Institute of Technology 
and Science. Pilani 
Indian Institute of Management, 
Ahmedabad 
National Institute of 
Management. Calcutta 
MYRADA. Bangalore 
Systems Resaarch Institute. 
Pune 
The Beijer Institute, Stockholm 
University of Regina, 
Saskatchewan 

Other * Housing and Urban Development Corporation (HUDCO) 
Society for Promotion of Wasteland Development (SPWD) O r ~ a h a f i o ~ l ~  Tata Imn and Steel Corn~anv ll'ISCOl 
Indian Oil Corporation itd: 
Tata Fertilizers Ltd. 



THE COMMUNICATION RESEARCH AND ACTION 
FOUNDATION (C.R.A.F.) I 
The Communlutlon Resauch and 
Actlon Foundallon ICRAP) la ur 
o ~ t l o d  member of Lha 
C r o u p  for S u s t r l n a b l e  
Development (GSD). 

The fu~ctlon of CRAF la to rdae 
the undsnundlng of cltiunr. pu. 
tlcularly those who are 
d1udv.n ed and perlphrrdlwd. 
of theLr rl '3 U m d  mpoluihlllllu 

clfhlly. It * tbr .im of 
swm~IbLlb~ddwdoP 
men1 m b  d l  c l u w  of pmpla. 
a n d r b r t t h o ~ ~ o o t s ~ ~ n o  
longer nlrnply purmd 00 to the 

A prlmuy thnut of I& oryo la .  
tlon II tb.  d a l u ~  ln . n d I o p m t  
of comrnunlceilon appm.chos by 
whlch people thmu8houi thm coun. 
try unacqulm Infdmutlon on the 

day-t0.da7 Irruer whlch most 
deeply rf ect tha quallty of thelr 
1lv.s. 

The mandate end etructure of 
CRAF enable I t  lo lnltlale action 
and direct intervention where m d  
when I t  feels that the valuer of rw- 
tainable development are 
threatened. To mrlnlaln 111 Inde- 
pendence and capacity to act. 
CRAF's work 11 largely rupporled 
by its own eamlng.. 

CRAF's rmm of concern Include: - Improved communlutlon 
methods 

need ldentlflutlon 
informed public putlclpatlon 
publlcatlonr on s w W d l e  
deuslopment - consumar pmlsctlon 

' monilorlng of rp.clflullon~l 
nundub 
~puriour product1 
falr bwinerr prectlcer 

publlc lnlemrt 1ltlg.tlon 
- d w  ecologylnon-vlolant rctlon - env ! ronmentr\ \nuor 
- soclal&evelopment irauer 

forum for conrenrur bulldlng 



TECHNOLOGY AND ACTION FOR 
RURAL ADVANCEMENT (T.A.R.A.) 
The rime commercial partner of P Deve opment Alternotiver is its sia- 
ter organisation, T A R  A. It is the 
res onsibiiit (and tbe non- P E exc usive rig t) of T A R  A to 
manufacture and market all the 
products of D e v e l o  m e n t  
Alternatives. T A  R  A  is at0 man- 
dated to feedback relevant 
production engineering and7market 
information to the designer# of 
Development Alternatives to fecill- 
tate the continual adaptation and 
impmvement of the technologies. 

The operations of T A  R  A  are self- 
financing and conducted through a 
decentralised network of fran- 
chised enterprises. An enterprise 
can be an individual entrepreneur. 
a cooperative, a voluntary organi- 
sation, an existing business. a 
government agency, or any othgr 
entity capable of manufacturing. 
and marketing the products 
designed by D e v e l o p m e n t  
Alternatives. 

Under a contractual arrangement The franchise pays nominal royalty 
between the franchiser (T A R  A ) and fees to T A  R A  . which in turn 
and the franchisee (the local enter- pays royalty and service fees to 
prise), their respective duties are Development Alternotives. 
clearly defined. Broadly, T A  R  A  
is responsible for iechnology 
development, technology transfer 
and training, standardisation, net- 
working, common procurement 
and bulk purchasing, quality 
control, and marketin The 
franchise is  responsi&e for 
manufacturing, selling and 
rovidin after sales Bervice to the 

marfat. 
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FRANCHISING 
Whlle the anatomy oIDsvelo ment the nual economies ol developing - Frwhlslng network m p d c u -  
Allernotlver I# mpnwnled t y  the counlrler. They are especlallv luly sultsd to the a d l d e  nunu- 
network, IU physiology is de~er- appropriate In 161s con iex ikeur i  fuiumr, lug. scale marketing and 
m l n d  by the b c h I s i n g  system. hey: aRer a l e s  rervlw of appropriate 

technologler. b 
Frmchising is baud  on a well- . galn from many economies of 
defined dlocaUon of ru~onribll l-  ~cale, w a hinhlv effective method 
Ues brtwwn h e  networkputnem, for m o b ~ l l d ~ ~  Orlak cepltal and 
and brhgs Indlvldd. autonomous local resources. and w m excel- 
production and msrketlng unltr 
under the umbmlle of a common 
pwpors, atmtegy and brand image. 

The franchlrer provldes - lor an 
a p e d  lw and royally - the technl- 
cal and materlal know-how: 
stmdudlnaUon, tesllng and quallty 
control wrvicoa: improved accesr 
to capital and money markets; 
common w o c ~ l  of xuchlner 
and raw -matert.h and customer 
eoodwlll such u bnnd names and 

The f m c h l u e  provides rlsk capl. 
1.1, production andlor mukstlng 
facllitles. and ir nsponrlble for 
mrnagement of hls unit at the 
opera l io~l  level. 
Fmnchised nsfworlrr have putlcu. 
l u  nlsvance, w fur unexploltsd, to 

lent means for bulldlng 
entrepreneurehip. 

- provlde the small entrepreneur 
wlth a backup system for flnanc- 
lng, management, mwwch, deslgn. 
quallt control, common procum- 
ment, L d image c n r ~ o n .  

- benellt from the bast of both 
worlds: they comblne the power. 
flnnncld resource# and economlar 
of scale of tbe blg corporation and 
the responsiveness of the small. 
local unlt. 



THE ORGANISATION'S RESOURCES 

Location and 
Facilities 
Devslopmsnl Allsrnolivsr h u  ItJ 
national hsadquulers in Delhl. 
However, in Hne wlth itJ decen- 
lrr l isd philolo by, itr Innovation. 
production en ti' muketlng wlivl- 
tias uu &ad out at autonomous 
units in different p u t s  of the 
m w .  

Tho expaneion of o w  activities 

is f0i10w'3 
a pragmatic t~clical 

a p d  M n  a bsodnaumtdc 
fu,, which d i m s  rapid but 

&lanced growth of tias t b  neb 
worb  for innovation. producuon 
and w l u t i n s .  

The production and marketing 
operations of D s v s l o p m s n l  
Allsrnaliwr us lsqsly urrird out 
through local franchired 
entnpmnsun. 

Devslopmsnl AllsrnaliveI 1s 081.- 
blishing u, in-house capacity for 
innovaUon. Includlag itJ Own 

- s1.R and wnrulmta - educsUon and tninlng f ~ ~ i l i t l e r  
- truuport and communhllon 

fUiliUd - omce suppon ~ystemr . iabormtoy and trtIn8 
equi aunt . mu: R ne ~ o p n  . computu td l i l lw  . pmtotypu a d  dam~nrtntioll 
d t J  - tuU andqdi tywnlroi  
fACi1xer - l o d  and luwsletUn 



I GROWTH 

We have established cooperative 
arrangements with several institu- 
tions in the public and private 
sector which provide us with 
access to the beat talent and exper- 
tise in the country. These include 
the Indian Institute of Technology. 
Delbi; Jawaharlal  Nehru 
University; and several corporate 
enterprises in India. 

Development Alternatives provides 
en institutional "umbrella" and - -- 

orgaoisational infrastructure for 
individuals with exce~tionel tal- 
ent, making it possible>or them to 
raise their own funds for rwsearch. 

By 1980 ,  we will have invested 
more than Rs.20  million in 
research and in the development of 
ap ro riate technologies. At the 
en !I o f this period, we will have 
more than 2 0 0  scientists end 
specialists in  technology. 
management and other disciplines 
on ow scaff. 

By that time. D e v e l o p m e n t  
Alternatives plans to be operating 

from a dozen centres and making 
end selling fifteen different 
products throughout the country. 

I INDICATORS OFOPERATlON 
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HOW ABOUT YOU ? 

By establlrhin m exciting, chal- f lenglng. m l a l  y-nlev.nt yet free 
worklng environment, we at 
Development Alternative8 believe 
that we have a ~ l g n i f i w t  adven- 
1.gr over other oPeurL.Uons. 

We us wen helplng to revarm the 
bnin dnln. 

Anyone who sham8 our beliefs and 
goal8 Is welcome to advise us. 
coopmte with ua, work wllh IU. 

Come and m e t  IU, or dl or write: 

Rsll&nt 
M p m w n l  Alhmotlm 
B 32. lnrtltutiond A m  
New Mshnull Road 
b u z  wI.l 
New Delhl . 110 016 
TeI. (10 5370 
T ~ x .  031 - 61735 VC IN 



Dw&pmmt Altematlves 
8-32,Tara Crescent 
Qutab Institutional Area 
New Delhi - 110 016, INDIA 

Tel : 91 (1 1) 696-7938,685-1158 
656-5370 

Fax : 91 (11) 686-6031 
Email : tara@sdalt.ernet.in 



The Technology Sy8tenu Brancb of 
Devslopmenl Allsrnoliwr ulectr. 
dsvalop8 and derlgn. the producu 
and tho toolln8 nwded for nunu- 
tclurlng b m .  

The products are choaen after 
detalfad faaalhlllty aludiaa and 
markel analy8la. and in dlrect 

marketing. spare-part avalleblllty 
and maintenance 

- ralse the levels of "technicity", M 
aa to provlde conllnuity wllh ax*t- 
Ing methoda whlle lntroducln 
new technologid percepttona an 
porsiblliUea in the vll*ga. 

d 

TECHNOLOGY DESIGN 

rwsponaw lo (& n d  of (ha -I 
dlwntelwa - the poor. (he deprlvad 
and the undor- prlvllsged. 

The dulgn rocu Lntqmtr mod- 
arn  mu^- S ~ r c ~ p ~ i o u y  wxpwrllaa 
.nd loul IrbdiUolul hml* 

The product ran e of Dmlopmsnl 
Allsrnolivsa Injudea devlcaa for 
enemy, water, snriculturw. ~heltar.  
tranlpon, empl~ymmt~generatlon 
and olher h u m  needs. 

specific e m p l e a  W: 
steblllred $011 brlck msehinr 
paper and b w d  nuLlng 
equipment 
cookln~ atover 
hndlmmil 
water umpr B * l o l u  evlwa 

: ;y ganmtor HU 
*lorage biru 

mulU-purpore hand p- 
wlndmllla 
latqmtd Village Enrrsy 
Syatsrm 

WrehproduolQU %=A of th. 
[ I I M ~ Y  aya'mw 

whom It h 1nknd.d. A m ' s  
Ulru II  urv- locl.(.L objocuw U 
such a8 employmmt 8anoratlon ~ T D D W U ~  
and r w m m  f o n m a U o e  b mulTIIAU VALUImGIWLPDYC WMI 

I I I 

nan~a ah.naud17" for eclllutln$ moddu pmductlon. h & l & F ~ ~ + q ~ ~ ~ ~ ] ~  



ENVIRONMENTAL SYSTEMS BRANCH 
While fulfilling its purpose to bet- 
ter the lives of people today. 
development that is sustainable 
must also insure the right of the 
next generation to inherit the 
planet and its resources in a condi- 
tion which does not foreclose its 
options to design its own future. 

Des~gn of sustainable development 
process and its translation into 
action depend upon a clear under- 
standing of ihe need for rational 
utilisation of natural resources and 
c~>nlinl~ous improvement in the 
quality of the environment. 

The envimnment is dynamic inter 
dependent and if cared for, ae 
msilient aa it ia vulnerable. The 
interactions between people and the 
environment are also highly complex 
Planning and management of the 
development process must, there 
fore be adaptive and baaed on a well- 
informed assessment of each specific 
situation so that the benefits do 
indeed reach the intended bene 
Bciiuies. 

The Environment Systems Branch 
of Development Alternatives 
designs and implements policies. 
programmes and projects for sus- 
tainable development. These 
activities are undertaken at various 
scales of human intervention, such 
as: 

- household - village 
- community - corporate - block - district 
- state - region 
- national - international 

Our services are available to gov- 
ernment, international agencies. 
public and private institutions and 
grass-root voluntary Organisalions. 
These include: 

- Sustainable development 
strategies 

regional, sectoral . national, state. district 
- State of Environment reports 
- Impact assessment studies 
- Management plans and 

programmes 
basic needs, resources, rural 
economies . land use, command areas. 
watersheds . wildlife, protected areas. 
wastelands 
rehabilitation, disasters 

- Technology assessment and 
forecasting 

- Guidelines for environmental 
management of projects 



INSTITUTIONAL DEVELOPMENT 
1 

Dsrlgn of appropriate U h n o l o g i ~  
and environmentally mund pro- 
jects needs syntharer of an 

t unusually wlde vulatv of multi- 

duced innovativs inrtllutlonnl 

I 
approachas to faclliute (he big11 
level of cooperative team effort 

1 
In its own work. Develnommt 
Alfwrnalivwr lncor~orates new 

,A 

I 
Tho w l h  LP.(LtuUod frclmmork 
of Development Alkmat iws is 
hud oo a now mopnt lve  model 
whkh klny ih. WUord blo of 

I' Intereslr - ownam, m m q e n  md 
w o r h  - together to work lor Lbelr 
mutual beneflt. The oodzllent Is 
the fourth - nnd equal - pMWr. 
fully puClclprtln$ In thr nlr(lon. 
deslw and developaunt of the 

With itn experience and capacity Lo 
apply the concepta of aneral sys- 
tems to organisat 'f ons, our 
Institutional S rtemr Branch also 
provlder outri (r e advirory 6avices 
in the m a  of i~tl!utfonlI design 
md development. 

The primary aim of our effort in 
thir a m  ir to contribute concretely 
to the huildlng up of natlonal 
capaclty to better utllise our 
h u m  nnd natural resources, and 
to c leu  s path to surtelnable 
development. 

Specific projects of this type 
include design. implementatlon. 
monilorlng nnd review of: 

- Reeearch htltutlonr 
- Informallon syrtenu (national. 

local, organlul lo~l)  - Effective adrnlnlstntive stmc- 
tm and pmcsdums - Slratealc dannlnu unla - ~rban-tr&s~ort ~ r t e m s  - Protected uer  m~ugement 

I 
HUMAN 1 T A L  0 U ; A N W I T O H A L  N C W U R U a O  IWraLUn[l*AHI 

OUlCW M A N A C O I I D I I  , TWln#a 
C l k u  

OIUIumulmN 
.-*. - 
'=, .zsz 



'lqNOS 

voddns pw Bu~uus~d po~lmnqqCjwqumdq a 
Ouluusld 1wwewu.w lelwwwqnw 

pue luawsrotss laedw! (~~UOWUOIIAU~ a 

Wl~l~ulal E*Jnpeprd 
pue sa13110d ls1a01 pue (I)U~~UOJ(AY~ ., 

wlpn IPIUWWI*~~ a 

Oy. - p)rM p.w 10 U914(n4swJ 
puluwlu.lU'W 'wpuwaurmu- 
ey P4m sw- 041 uoe4.q ~lqSu011~101 
mu(*m PW PW .*II~LWA wnlm~wrlq emldwt 
'suq~do pooqlpyl elsw 01 dpq tewwsrC-ard 
sq1 'pooq~noqqOfeu 11~1 ul SswurarOord 
iu~d4.m dm= OI swelsAs lmddns pus 

'~~~.uORrrdo 
10 usd ISJOSIUI us sw SUI.DUW )slaoS Pue 
RuuuoqwAwp*uUpRu~Yde3 
~~.-ola*y.pRu(lplod 
U~S~IWSU*II remod pus !wwdoeMp usvn 
'-m4wwmq~w~ 



a~nis!om g I!OS 'UO!I~JBU~~BI lelnteu 
'luawdoleAep puetalsem u! mea.i mo) lsed 
aq) 6uunp punar6 uo sun= aualla-axa urn 
sw 11 '~0th puw~epun~ et~ u! qwado 
ain me n(oo~ wwr w awe reugbtl w 

'A601053 'hlsalod 'Sa(wouOa3 'M010!30S 
'~60lodo~q1uv moy 6u!6uw splay auaA!p 
u! y4s lloddns pue leuo!ssa~wd ogt ueql 
a~xu@yas paenw pue iue)edwoa 4q8!4v 

~mrn &-!paa pue 
'~H4U00131W @win wiweVBF) 6+uWl 
'6ulsuas wwa8 g SIO &!m 1uwa6euew 
0091llOSOt) !EJnleN '1uerua8eueyy 0lSEM 
~~~~~~~~d iauea!3 'uonuenajd uonnltod 
'luweg)m~ we 8 %ewe IW 
u! pooj Sp ,~!unww3 
'suo!)eS!Ue6JO aleJOdlO3 JOJ SaJnpe3Old 
pUE Se!?!(Od le!?OS pUE lelUawUOJ!AU3 
'SUeld lUW&eUeW lWUWUWPU3 'qShlW 
puetueumesvpedwl ~w!nu~epnpu! 
~loldpwwprqspley~a6uw~ 'FWW 
u! uayWepun owe aJe  pelo old uoqwsuwep 
mna leluam!ladx3 'I!elap JO slanal 
pue saleas 31qdwSoe6 myen ~e se!6e)elts 
~uweseuew ~uwep pue ~uawwua 
su6!sop qlue~g swelsAs 1u6+uuo1!nu3 aql 

'sapis wawos 
lain0 pue eyqewen ul su~e~ado aql laue 
npol w 1w0tb8 WJ. .=wnw wue6 
awoau! u! se 1!am se sleflelem lea01 pue 
se!601ouqaa1 eleudwdde 6u!sn uo!~l~suol 
ISDMOI JO plaq aqi u! aswedxa eiqwap!suoa 
dn ll!nq se4 uo!xalado SI! JO sleaA uanas 
wed ain u! e~ole6uea u! w leuab8 eql 

.sa!bpuW ag 
io w!~euwess!p pue uo93nwa sexwn 
(~8~1) luawaauenpy !elnu JOJ uo!13v 
pue ABo!ouq3al 'uo!les!ueB~o lals!s eql 
pawdolanap JO sa6qs srmuen u! we Yaw0 

pue paleu!wass!p uaeq ApeaJle eneq 'a?a 
'%mod 'salqxal 'laded apeWpueH '%leu3 
a#semca 'latlaqs u! sa6wed ABo~wrpal 
IWR 'Sa(DUe4rnO WWuoqenqeUoJ 
kop sa!6010u&aajeudo~dde pue purms 
A~~uawuo~!nua Bu!dolanap pue Bu!u6!sap 
uo sesnao~rpuwa swalshs ABalourpal Wl 

.-----,- -- -, , . . . . 
eq~ u!etle 01 pepeeu nnp~e)ul tuawm!nua 
pue A60nuqaab Weed aw u! d!qsuogsla~ mau 

A3uellnsuoa pue luaudolanap 'qaleesal 
~&oxI-uou es!'elpul 'sa~~euallvluarudo!B~ea 



IXyu Sir : I 

'i.hjcr, : '(;EP4rS pmJ& - CI.IN 04: IS- 1. CUI( Id Y- r 
clime < - r r ~  

fhrciswit ~ t i n - ~ ~ f ) Y d i t ) D p l t P w M w i t b ) ~ ~ a a t b c . b o w r u t y c r l  ~ ~ ' e ' r : r c h b ~  
io i t~~f inn  tur in principle *r ho6l r Conua Tor d on cIu!U() Yd i 
:I% in~pxt ~ W I  rxnrnnnic c k v ~ w  in India. The Oopidr) of thr 

kv-3 011 oar cxpetiise md in -Mion with ahcr 
fur the dabd .clivilics on lhis ~SIIL?. 

t 

4 atlux cams d conditiar ras c m c h k q f  mwm& 
would bc muhully ;IKrmt mbsqucntly. I f  1-5. 

! 
a? the lcrmr and mnlilions aged npoa by boch clr ifmu. 

~ILIIAII~. fn~ .  





. Sustainable 
Development 
Strategies 
Programme 

Resettlement and 
Rehabilitation 
Programme - Community 
Natural Resources 
Management 
Programme 

. Cleaner Production 
Programme 

Environmental and 
Social Resoonsibilitv 
programme 

Protected Areas 
Management 
Programme 

NTFP Enterprises 
Programme 

. Climate Change 
Programme - Atmospheric Ozone 
Programme 

a Conventions and 
Protocols Programme 

I I 
I 1 

Envlronmant Monitoring Facllily I Goomatlcs Facility I 
. Environment Monitoring Kits 

Programme . Environmental Action Network 
Programme 

Rural Environment Systems 
Applications 

Industrial 8 Urban Environment 
Systems Applications 

BiodiversityConservation 
Systems Applications 







ESB ir an integral pelt of Development Altematlver, a non-pr~flt corporate orgenluUon 
established in 1083 and reglatered under the Societies Act. Development AltemeUvn is a 
gio0.l nahvonc wlth heedquemn at Naw Delhl. Its mlrrlon 16 lo deslgn and ~mpkmenl 
rtrategkr for aurtainebie development, especially to improve Ule llves of the poor. 

ESB work* dorely wlUl the other branches of Development Alternatives which develop and 
disseminate appropflate technologies and institutional systems for sustainable development. 

- -- 

The Development Alternatives Group 
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Institution 
Syr(.N Bnnch Syrtemt B m c h  

For snaulrles Dkare contact. 

The Manager. Environment Syrlemr Branch 
Development Allernallvar 
9-32, TARA Creswnt. Outab Inrlltullonel Area 
NW Delhl - 110 018, INDIA 



Green house Induced global warming and the 
Ozone hole over Antarctica pose major threats to 
life on our planet. Studies indicate that these 
phenomena are caused by human Induced 
advities resulting in emissions of carbon db*, 
methane. Chloro Fluwo Carbons etc. 

The Global Environment Systems Group 
contributes to developing local and global solutions 
to these problems through three broad 
programmes: 

Climate change programme 
w Atmospheric ozone programme 

Convenbons and protocols program 

vehicular and industrial pollution. The impacts of 
surface ozone on agricultural yield and human h&lth 
are assessed. Besides, the response slrategies for 
reducing surface ozone causal factors are also being 
formulated. 

3. Conventions and Protocols Programme 

Under this programme the group actively 
contributes towards national and international 
deliberations on climate change and ozone related 
issues. The Group is involved in the Montreal 
Protocol, Biodiversity Conservation, and FCCC 
activities, with emphasis on Activities Implemented 
Jointly (AIJ). 

SERVICES 

The Global Environment Systems Gmup offers the 
fo l ldng services: 

* Commissioned research studies on global 
environmental issues 

Awareness generation through newsletter 
arlicles, journal papers, query-response, etc. 

ff Opinion building by organising national and 
international conferences. 

1. Cllmate Change Pragnmme 

This programme addresses vanous facets of 
climate change induding problem identification. 
impact assessment and formulation of response 
strategies. The Group is actively engaged in 
assessing the impact of climate change on 
agricubre, health and hydrology. Reseanh also 
f o c u s s e s o n ~ e g u e s t r a t i o n o f ~ d i i x i d e b y  
forests and other vegetation. 

2. Atmoopherlc Ozone ~ra&amme 

The Atmosphecic Ozone Pmgramm has two major 
components: 

a. Sbatoy,hefic Ozone 

Studies have b8en baendertaken to assess Wends in 
almosphecic ozone and W-B mdiation over India. 
lmplicalions of UV-B on vegetation a m  huMn health 
are also being assessed in wder to formulate and 
advocate policies for phasing out Ozone Depleting 
Substances (OD%). 

b. Tmpospheric Ozone 

The focus in this component is on problems 
assodated with increase in surfaQ ozone due to 

Nev Delhi Joint I ~ m n l ~  Meem 

CLIENTS 

The activities of the Global Environment Systems 
Gmup cater to the fdlowing dients: 

* Government of India 

National and International NGO Community - Academic and Research Institutions - Business Associations 

* Multilateral and Bilateral Agencies 
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Preface I Director's Report Poverty. Levels of Living and ~evelopment: 

The lndira Gandhi lnstitute of 
Development Research 
(IGIDR) has two main 
activities: research and 
teaching. During this financial 
year. IGlDR maintained the 
tempo of activities in research 
in diverse areas. The teaching 
continued to attract bright 

k t s .  many of whom obtained their degrees 
this year and were offered good jobs. 

' Research AcUviUes 

The broad obip3ve of our research remains the 
same - to better understand development 
processes and policy options. through not only 
applied and empirical research. but also 
themetical research. The topics studied depend 
largely on the interests of faculty members. Even 
sponsored projects. while they indicate customer 
interest b our research, also in a sense keep 
faculty interest in mind. 

Duting the financial year - April '98 to March 
'99. the Institote published 2 books. 35 journal 
artides. 9 dixxlssion papen and 2 project 
reports. In addition, 1 M.Phil. thesis and 12 Ph.D. 
theses were submitted in the year. IGlDR 
research spans many areas. For the purpose of 
thii report. they are broadly grouped as follows: 
pwerty, levels of living and devebpment; food 
and agricultural policy; energy systems and 
porw infrastructure, industry and labour, rnacro- 
poky. trade and capital Rows: banking. finance 
and capital markets; and environment and 
sustainable development. Here we briefly 
d e s a i i  the questions addressed by IGIDR 
research. 

Elimination of poverty has been the goal of Indian 
planning much before we got our independence. 
Over the years, we have recognized that 
development is more than just increase in 
income. To understand development more fully 
we should consider various aspects of levels of 
living as well. Some key questions, which could 
serve as guidelines are: Has development 
inaeased welfare? What has been the Impact of 
our development strategy on the poor and the 
levels of living? But how do we monitor and 
analyze these issues? A number of studies done 
by the institute have explored some aspects of 
these processes. 

We have also examined what lessons we can 
learn from South-East Asian experience 
concerning growth and equity. Some East Asian 
countries loo have been studied. It was found 
that economic growth, lower relative iood prices, 
higher agricultural yields and higher real 
agricultural wages reduce povetty. Closer home 
we have also examined the progress in 
Maharashtra which has had an employment 
guarantee scheme for many years, on poverty 
and levels of living. 

Child labour is persistent In India despite 
economic growth and it refleds a poor level of 
living. Why does it persist? Is it an outcome of 
poverty? How do we eliminate child labour? All 
these and more questions have been addressed 
by our researchers. 

Food and Agricultural Policy: 

Provision of food security has been a major 
element of our anti-poverty efforts. The Public 
Distribution System (PDS) has played an 
important role in it. The adequacy and efticiency 
of PDS as well as the targeted PDS are 
examined by the Institute researchers. One of the 
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Rigidities in India's labour markets affect 
corporate behaviour. How job security and wage 
bargaining affect d m  outcomes was 
examined in a siudy. The entering firm which 
requires skilled labour employed by an incumbent 
mompolii, woufd have b offer higher wages to 
draw away workers horn the incumbent or invest 
in workers' training. The optimal sb-ategy 
depends on the strmgth of the bbwr union in the 
existing monoply. 

The literature on industrial organization uses 
game theory extensively. Even non-speda'sts 
need to understand the basic mncepts invdved 
b appreciate the results of this literature. The 
notions of Nash equilibrium, repeated games. 
social norms. informational cascades and 
common kmwkdge are explained with 
illwtratDns in a series of articles in a journal 
addressed to ywng science students. 

Mam@rcy, Ttade and Cap&/ Flows: 

In a liberalhed economy, export compemeness 
becomes critical. The researchers have examined 
several issues related to exports. How do 
finandal factors affed export competitiveness? 
Does availability of credii penit firms to expoct 
more? Or does an e m  firm, by the fact of 
exporting, signal competitiveness and attract 
more credit? 

What determines foreign inflows? Are they 
affected by expectations of the Mure or by 
historical experience? Some of the macro 
puzzles in this area were examined in one study. 

An imporlant source of funds for lndia is the 
IMF quota. IMF quotas are allocated b different 
awntries and these qootas are peciodically 
revised. In a detailed study. the IMF quotas are 
examined and alternative mechanism for quotas 
is suggested. The IMF qwias do not seem to be 
consistent with the stated objective. Quotas are 
determined based on various variables to which 

some weightages are ghren. Dependii on the 
weightage scheme, the quotas change 
significantly. For India. India's GDP is the main 
factor that determines our quota. Since there are 
many reasons to beliive that India's GDP is 
under-estimated, we may be kdng some IMF 
quota. Obviously, i f  insiead of using ncininal 
GDP parity, purchasing power parity adjusted 
GDP is used. India's IMF qwia would go up. 
Under the proposed 11" quota revisbn. India's 
quota is going down and w are w r  quota rights. 
We should explore ways by which we can form 
coalitions with others to have greater impact on 
the iMF decision-making. 

Foreign capital inflows affect the economy in 
various ways. They boost expedations regarding 
fuhrre output and thus increase investment How 
do these affect the macro dynamics of growth? 
Can we explain cycb and how do we adapt 
policies to maximize benefit of bmign inflows? 

When asset markets are integrated with weii- 
developed equity and foreign exchange markets, 
hoWdotheyaffectthelmpad0fmoneysupplyon 
interest rates? 

Why was lndia lmnune when East Asia went 
into a aisis? Was il because we had a monr rigid 
system that insulated us fmm external shocks? 
Or was it because we had the righi kind of 
flexibility b absbrb the 

With a large population at subsistence level, 
the pfice of food and wages are major 
determinants of inflation. With liberalization of 
agricuitural trade, agricultural prices would not 
respond as much to supply shocks, and the 
exchange rate becomes important. How do these 
interact to determine inflation, exchange rate and 
Interest rates? 

iii 
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Banking, Finance end Capital Merkets: 

Banking sector efficiency is critical for an efficient 
capital market. One of the studies explores many 
related questions. Has deregulation increased 
banking sector efficiency? Can entry by other 
private firms and branch bcation deregulation by 
themselves improve efficiency even when the 
power of the entrenched bank is very high? 

The banking regulation has put a b t  of 
emphasis on prudential norms and capital 
adequacy ratio (car). The car is the ratio of 
bank's liquid capital to the risk weighted loans 
knt. A theoretically more attractive measure 
would be the amount of liquidity required to meet 
possible demand with a given confidence level. 
say. 99.5%. Such a measure called value at risk 
can be applied towards prudential regulation in 
seanities market such as of traden on the stock 
market and thii should be calculated in real time 
so that one can prevent a trader from putting 
others at risk by his behaviour. How can such 
calculations be done in real time? An institute 
project found ways to do thii. 

The stock markets have provided an important 
source of investible funds from savers and thev 
also provide important signals to investors and to 
firms themselves. To what extent are the various 
6tock markets in lndia integrated and how does 
the pmcess to price discwery work in the lndian 
stock market? These important indicators of 
effiaency of the lndian stock market were 
examined in a study. 

The lndian debt rirarket is .not yet well 
developed. Thus. the investors do not know the 
rate of retum obtained on loans of different 
maturity periods, what is known as the yield 
curve. An Institute's researcher tried to estimate 
the yield curve in lndia. It runs into data problems 
of missing liquidity for many maturities and of 
wide daily fluctuations. 

Social security has become a major issue in 
many countries. Most people do not have a social 
security coverage in lndia. The need to provide 
some form of social security is increasingly felt. 
The notion of pension funds in which individuals 
invest their savings periodically and which grow 
over time and provide old age security is quite 
popular in many countries. What kind of multi- 
horizon investment strategies shwld a pension 
fund follow? Over multidecade horizons, lndian 
data shows that equity premium is large enough 
to compensate for risk and that an equity portfolio 
would out-perform government bonds, with 
probability exceeding 95%. 

One of the expeded outcomes of financial 
reforms in the 1990s was an improvement in the 
allocational efficiency of investment by 
channelising funds towards pmfitable firms. What 
has been the empirical evidence? In early years 
of reforms, a study did not find evidence for 
increase in allocation efficiency of corporate 
investment. FDI k not always welcome by 
domestic firms. Under what circumstances the 
incumbent domestic firm mperates with the 
foreign entrants? 

Environmental and SustaineWe Development: 

Envimnmental problems have become so visible 
and all pervasive that they can no longer be 
neglected. Air pollution in our cities, polluted 
water in most rivers and land degradation 
requires some action. At the same time. we need 
economic development. We need to find policies 
that lead to sustainable development, policies. 
which oflen can be win-win policies as they lead 
to growth and increase in welfare. Our institute 
research has addressed a number of related 
issues. 

Transport sector is a major polluter of urban 
air and transport demand is rapidly growing. 
Institute researchers have examined several 
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issues. What is the projected demand. and how 
best to meet it? How to moderate its impact on 
the environment? What poliies can help in this? 
What are the gaps in our pdicies? Can we 
develop an index for air quality? 

To balance the need for environmental qualii 
and ecmomk growlh, we need to account for 
emrirwunent. We should value natural assets 
and resources and subtract their depredation 
from net domestic product (NDP) to obtain a truer 
measure of NDP - which is environmentally 
adjusted. IGlDR has worked for years in 
developing a framework, methods and case 
studies for such accounting in lndia. A case 
study for Brunei was also canied out and a 
survey was carried out to assess green 
perceptions of BNneians by an IGlDR fawlty 
member who was a visiting faculty in Brunei. 

Deforestation. and land degradation are 
serious environmental concerns. IGlDR has 
assessed plantation programmes that try to 
restore wasteland through peoples partidpation. 
Haw cost effective are they? They showed high 
benewcost ratios. Also a comparison of 
ap(woaches shows the aitical ingredients of such 
a programme are its management structure and 
partidpation rules. Performance indicators foc 
such programmes were also developed to help in 
monitoring them. 

Sustainable development calls for a prudent 
use of exhaustible resources. Exploitation N ~ S  

of exhaustible resources assume that the stock 
size of the resource is known. In reality. it is an 
unknown. How do we ensure intergenerational 
equity when there is asymmetry in the information 
that different generations have? 

Environmental issues are coming up in Wodd 
Trade Organization (WTO) negotiations. We 
need to explore how strategic trade affects 
environment under alternative tariff regimes. 

Though lndia has virtually no responsibility for 
climate change. we have to be prepared to take 
actions in future. Also to negotiate better 
international agreements, we need to understand 
our costs and options. Other studies have 
explored hedging strategies, free riding, value of 
information etc. in this area. as well as m e w s  
to facilitate global negotiations on dimate change. 

I hope these questions whet your appetite to 
look for more information in the report and better 
still at the publications. 

Teachlng Programme 
We have made impressive progress on the 
teaching side tqo. Enrolment on March 31, '98 in 
our M.Phil. and Ph.D. programme in 
Development Pdicy was 58 for all years 
combined, including part-time students who have 
nearly completed their work and taken up other 
assignments. Started in 1990. the 'programme 
aims to produce analysts with diverse disdplinary 
backgrounds who can address p d i  issues in a 
broad range of areas. This year we admitted 20 
students out of some 700 applicants. Some 
selected indicators are shown in the table below. 

These students and the human capital they 
represent are an important output of the Institute. 
The range of their theses is listed in this rep&. It 
show the diverse areas In which these students. 
and thereby the institute, would contribute to the 
society, when they are employed in well-known 
research and academic institutions, corporate. 
quasigovernment and public institutions. 

Apart from teaching our own students, some 
faculty give lectures at other institutions as well. 
Moreover, they develop teaching material, text 
books and research papers which also contribute 
to the economic teaching and skill formation in 
the country. 
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2. Research Activities at IGlDR 
IGIDR established as an advanced research 
insliWle has kept its pace in producing quality 
research published in various national and 
international journals. The research oRen 
multidisciplinary, covered a wide range of 
subjeds induding agricutture, economics. 
linance. human development. international 
M e .  energy & transport systems, global 8 
local envimnmental issues and sustainable 
development issues. The research objectives 
are grwped under the following broad themes: 

I .  Poverty. Levels of Living and Development 

2. Food an& Agricultural Policy 

3. Energy Systems and Policy 

4. Industry, Infrastructure and Labour 

5. Maaopdicy. Trade and Capital Flows 

6: Banking, Finance and Capital Markets 

7. Environmental Issues and . Sustainable 
Development 

Research in these areas is described in turn 
below. 

2.1 Poverty, Levels of Living and 
Development 

In a paper. Gmwih WiU, Equity: Policy Lessons 
f m  Experience of lndia prepared for the UN- 
ESCAP'. Manoj Panda investigated the nature 
of interrelations among growth, poverty and 
inequality In recent decades in lndia and 
examines the impact of important policies on 
growth and equity. He finds that when overall 
growth is small. the gains to the poor also turn 

out to be small. While growth is generally 
regarded as the most important factor for 
poverty reduction, the Indian experience clearly 
points towards the important role of a critical 
minimum growth level (say, of above 3 per cent 
per capita) in poverty redudion. Creation of 
employment opportunities for the poor through 
self-employment or wage employment 
programmes has been the most important 
policy adopted in lndia to make growlh process 

'broad based. Over the years, such programmes 
have grown in sue creating about one billion 
persondays of employment in recent years and 
uses about 15 per cent of government's plan 
expenditure. While ,the,= is ,a lot to be desired 
for moreeffective imple&ntation, there is no 
doubt that these have helped the poor a great 
deal. Among the major factors that determine 
the year-to-year movement of poverty in lndia. 
he finds that rise in per capita income and per 
capita development expenditure have poverty 
reducing effects, while rise in relative food price 
and money supply (in excess of that needed to 
meet growing transaction demand) have 
poverty increasing effects. 

M. H. Suryanarayana. in his paper titled 
Poverty, Food Security and Levels of Living: 
Mahamshtra2. explores the magnitude of 
poverty, inequality and food security in rural and 
urban Maharashtra and the changes in them 
since the 1960s. Rural and urban poverty, as 
measured by different measures. increased in 
Maharashtra till the mid-60s and declined 
thereafler; similar to the findings at the national 
level. But the frequency and range of 
fluctuations in povelty were higher for 
Maharashtra than for the case of all-India. The 
limited growth that took place since the 1970s 

I Uniled Nations Economic and Social Commission 
for Asia and the Pacific 

' Joumal of Indian Schod d PoliUcal Economy. Vol 
XI. No. 1. pp. 77-lOO(1999). 
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holdings of their o w .  The reported incomes of 
the heads of families (both parents included) 
range from Rs 1000 to Rs 2000 per month. or 
approximately, between three to four hundred 
dollars per year. These families are dearly a 
long way below the poverty line, by any 
standatk. The decision to send their children to 
work (in other words. Re supply of child labour) 
is driven by hunger. which is a physical need. 
Moral w ethical considerations are completely 
irrelevant to them. An abridged version of the 
study Seen but not heard? Dealing with Child 
Labour by the author has been accepted for 
publication. 

In a paper. Economic Growth and the 
Pe+stence of Child Labourr Evidence from an 
Indian Cdf, Swaminathan, M. examined the 
features of child labour in  an area of high 
eommk gmwih in westem India. Growth was 
associated with an increase in the number of 
child workers over the last 15 years. The 
analysis shows that children work at simple 
repetitive manual tasks that do not require long 
years of training or experience. The work is low- 
paying, involves drudgew and is hazardous. 
Work foredoses the option of school education 
for most children. In this context, the author 
argued that economic growth alone is not 
suRcient to eradicate child labour. In the 
continuing efforts, author is focussing on the 
issues of child labour, spedfically on estimating 
the costs of programmes to end child labour 
and make schooling universal. 

Agaml. P. along with Srinivasan, P. V., 
analyzes India's performance in soda1 
development. i.e.. in poverty alleviation and in the 
pramion of education and health facilities to its 
people using indiitors such as, poverty rates, 
literacy and infant fmlality rates, access to safe 

drinking water and sanitation faalities. Evidence 
from the previous three decades suggests that 
India's progress on these honk has been rather 
slow, espedatly when compared to that of East 
Asia. Further attempts were made by the authors 
to understand the causes of WE dow progress 
by examining the various facton that affect 
poverty alleviation and the provision of education 
and health amenities to the people. In a book 
Social Devebpment in ASM: Strategies. 
ProMems and Pmpeds8 authors mncluded that 
economic growth appears to be the main source 
of poverty reduction in India. It reduced poverty 
by increasing income per c a w  and by aeating 
more employment in an environment where the 
income distribution has remained largely 
unchanged. Expenditure on anti-poverty 
programs, lower relative food prices, higher 
growth rates of employment, higher agricultural 
yields and higher real agricultural wages also 
help to reduce povetty. 

The slow pmgress in indicators of education 
and health could also be related largely to the 
slow gmwth of GDP as this lowered h e  
government's ability to incur expenditure on 
these areas. India's public expenditure on health 
as a proportion of the GDP is comparable to 
most East Asian countries, but the per capita 
expenditure is much lower. In the case of 
education, even the public expenditure as a 
proportion of the GDP is lower. This is an 
unfortunate trend as better levels of education. 
especially of women, also help to improve the 
health-related indiitors by increasing 
awareness. The poor institutional structure and 
the prevalence of corruption, due to which even 
the limited funds avalable for soda1 development 
are not utilized effectively to provide health and 

WorMDeveiopment. 26 (8) (August 1998), ' KIower Awdernic Publishem (-). 
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in lndia. Its adverse knpliitions, however, have 
been mitigated through active government 
intervention and public distribution system 
(PDS). As a result. per capita cereal 
cwumption has increased in spite of a decline 
in domestic cereal producticon. Yet, about 80 per 
cent of the population suffers fmm Inadequate 
calorie intake. The scale of PDS is substantial; 
but its effective utiliition is less than 50 per 
cent of the potential due to inadequate 
economic access and poor quality of food 
grains. Instead of focusing on these 
fundamental causes, the Government of India 
opted for a policy of targeting and scaling down 
the PDS benefits solely to reduce the budgetary 
costs. In a paper. Food Security and PDS in 
Kerala: Form and Scope for Reform". 
Suryanarayana. M.H. examined the implications 
of Government of lndia policies of targeting and 
scaling down the PDS benefits solely to reduce 
the budgetary costs for Keraia. 

The govmments' policy intervention for food 
grain price stabiliaation concentrating on the two 
principal food grains. rice and wheat have been 
reviewed by Srinivasan. P.V. and Jha. S. In a 
paper, Food Grain Price Stabilisation in lndia: 
Lessons from Past Experiences and Emerging 
Issues", the historical evoluthn of p o l i i  and 
lheir effectiveness in meeting price stabilization 
and other intendated objectives such as 
proteding consumers, providing incentives to 
producers and U e v i n g  self-sufficiency in food 

I grains has been anatyzed. The issues that arise 
I 

I 
from liberaling extemal trade and the mle that 

" Ormen, MA. (ed): Rethink@ Development: 
KerabsDewkpmentDqxxienca, Vd.2, 
Concepl PuMshing Company, New Delhi, pp. 325 
369 (1999). 

" AsiaPaciric Developmen1 Journal (December 
1998). 

private storage and foreign bade can play in I 

containing the rising costs of government 
interntion were examined. G i i  high costs of 
direct targeting, implicit targeting medranisms 
can provide the poor with more effective I 

pmtedicn. Substihrtion of agricultural subsidies 
with investment in agriculture was found better 
for long tern agricultural growth. The authors i 

opined that encouraging private storage and 
liberalizing private extemal trade can reduce the 
high cost of public storage. Variable levies1 I 

subsidies on trade can stabiliie~ prices at lower 
&ts than buffer st&. The removal of 
resttidons on bade needs to be complemented I 
by better ports and other infmsbudure. 

Agarwal. P.. in a paper. Conbadual Structure 
in A ~ ~ W I U T B ' ~ ,  developed a generalized double- 
sided moral hazard model of contract choice in 
agricultural produdion, with rmtual moniton'ng of 
each other by the landlord and the tiller who 
generally have d i i rent  levels of fannina 
&ien& and are risk averse. Using this model it 
has been fonnally pmved that the optimal 
contract maximizes the output net of the risk- 
bearing and agency costs (of both the parties). A 
simulation exercise is canied out M i  helps 
explain many of the tenancy rebted issues. The 
difference in the farming efticiency of the two 
sides, often ignored in previous analysis, tums 
out to be the principal determinant of the contract 
offered to a tiller. 

2.3 Energy Systems and Policy 

A paper by Ganesh-Kumar. A, Darbha. G. and 
Parikh. K.S.'~, has described the impacts of a 
hike in the administered prices of petroteurn 

" Journal cf €Economic Behavior and aganizalion, 
Fodhcming 
O Discussmn Paper No. 150. lndira Gandhi Insli(vte 
of Development Research, Mumbai, lndia (1998). 
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prices of consumer goods than rrhen kmzs lk  Eneqyt3xamk. 21.321430(1994. 
price suppnls were ahsenL U E n e q y ~ I l b r l h a n i c p ) .  



using data for the year 1990-91. Then it was 
applied for the year 2000, and several 
scenarios have been generated to obtain 
answers to various policy questions. The 
a h  have shown in the paper that it is 
neeessafy to increase fertilizer wnsumption, to 
*Kxease efliciendes of cooking slows, to 
bnpmve livedock feed, andlor to decrease 
population growVl for maximizing the revenue 
&ted m the ~ r a l  system bf India: The 
study has shown that when the prices of 
fectiliiers increase. a large increase in kerosene 
requirements could be expecled. The study 
has highlighted the necessrty to increase 
kemsene consumption to red& emissions 
(due to rmammercial fuels) and sdl fertility 
kss. Correspondingly, kerosene consumption 
ranges from 0.18 million tons to 15 million tons. 

Energy conswnption in urban areas. 
espedaly rodern urban areas, has been 
changing and its impads on forests, 
environment, transportation and economy as well 
are haeasing rapidly. In a study canied oul by 
Reddy, B.S.'!. effects have been assessed 
through fuel cyde approach involving the source 
ofenecgy,themodeofbanspoltationandthe 
pattern of energy use for a city in India - 
Bangalore. for a period of eight years (197947). 
To study the kdmkgii competition in the 
amtext of bng-term energy planning. two models 
weredevebpedtostudytheprocessofenergy 
CaniersuWMim 

. . 
in the residential sector. The 

e m p i c i c a l d a t a o n e r w g y ~ ~ t i o n  
showed that with inxeasing housshdd income 
them was a shfi in caniers from firewood to 
kerosene. kercsene to LPG, etc. Looking at the 
carrier shhi in terms of devices mmpeting for 
adoption by households, a competition model 

" MWI t3Ierg)J ~ystems. Concept ~ s h i n g  tiouse. 
MW D& (1 998). 

was developed accading to which in (MI) 
(where XI is the Mnnber of households using 
device Dl and X is the number of households 
using devke 4 )  was prediied to vary 
quadtatidly with hcane. This in- 
dependence was in confwmity with observations. 
A rnulfikglt rodel was used here to explain the 
probability d selection of the fuel for 
m d d ~ t e f ~ b y t h e h o u s e h d d .  - - 

Andher model was ako fomulated to explain 
the switching of a horsehold from one device 
(Dl) to another (4). Eact, such device shim 
corresponds to a cectain rate of return but a 
househdd deddes to make the shift only if the 
disawnt rate that 1 uses for its bretment 
dedsions k less than the internal rate of return 
The obsecved device s h i i  indicate rapidly 
deaeasina consumer discaunt rate with iname - 
Theenergycarrierwbstitutionmodddeveloped 
In this study pmvides insights into the decision 
making natwe of the househdd. It is from this 
perspeclive that the policy makers should !hink in 
terms of hPeasing the pace of dision of 
energy eRident fuel wood stoves for those who 
can not afford to puchase LPG or electric 
stoves. The rural affciWation programmes and 
the energy comervafion measures through 
eRieient wood stoves will ceitahdy decrease the 
stress on rural reswrces. Thus, this study 
selves as a guide to policy formulation and 
intervention. 

Performance of public bus operators plays a 
key mle in efficient tra* management. Various 
techniques have been applied to map the 
performance in the past. In a study undertaken 
by Ramanathan. R.. data envelopment analysis 
has been applied to evaluate relative 
performances of the public bus operators in 
lndia during the year 1993-94. Data on three 
inputs and one output are used for the purpose 
In a paper. Using Data Envebpment Analysis 
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region. the study describes the origin and 
present conditions of the indusby. Its major 
handicaps. how it tries to address Its handicaps. 
and what kind of policy initiatives may be 
needed to deal with them. The paper. Economic 
mlbrms and Ute fexb'le indusfry m lndia" also 
suggests that some recent changes in 
organization and technology in the industry can 
be seen as attempts to deal with these 
weaknesses. 

resulting in no perceptible rlse in the overall 
efficiency of Investment allocation for the Y 

economy. Fmm their analysis .of the sources 
and uses of funds they infer that in the period 
immediately fdlowlng the announcement of . 
liberalization in 1991. there was a tendency in 
the Indian corporate sector towards a myopic 
use of funds. The wrge in the availability of u 
funds in the stodc market. coming mainly horn 
small and medium savers. failed to translate 

In an invited series of artides on game itself into any noticeable rise in gross fixed 
assets They were generally diverted towards a 

theory2'. Babu. P.G. had outlined the game 
theory and dealt with Nash equilibrium with speculative financial porlfolios. Thus, the lack of 

various illustrabons. In another series of an improvement in the index of efficiency of 
investment allocabon can perhaps be partly article? . the concepts of repeated games, 
ambed to bad investments to begin social norms, informabonal cascades. and 

common knowledge have been explored. Authors are further working on extend~ng the 
- 

analysis to more recent data, as they become m 
Finc ia l  reforms in India during 1990s had available, to have a more robust pidure of the 

two major objectives. First, they were aimed at same effect. 
bnprwing . the efficiency in allocation of 
investments by channeling funds towards 
proMable firms. Second. they were meant to 
create access for the corporate sector lo more 
sources of funds. Basudeb Guha-Khasnobis 
along with Saumitra Bhaduri in their paper. A 
Critical Appraisal of the Effects of Financial 
Liberalization on Corporate Investment: lndia 
1990-1995w examined the actual. outcomes in 
the lndian Corporate sector. Their empirical 
analysis shows that during the early years of 
financial liberalization the share of investment 
going to the more efficient firms did not rise. 

Various constraints for labour supply 
influences the performance of an industry as 
well as market significantly. In a paper. Job 
Secufify, Wage Bargaining and Duopoly 
~utoorne?, Majumdar, S. and Saha, 6. have 
developed a model where labour supply is 
constrained because training new workers is 
costly and redundant workers cannot be fired 
An entrant draws labour from an incumbent firm 
through a wage contest while wages in the 
latter are bargained with its unioniied workers 
In a Cournot equilibrium, the union's bargaining 
power has a positive effect on the incumbent's 
output, but a negative effect on the industry's I 

output. Sodal welfare under dwpdy may fall " Eanomic and Political Weekly, (August 1998). short of the monopoly level. Authors, in this 
Resonance: Journal of Sdence Educalion, Indian paper, conduded that the distribution of m 

Academy of Sciences, 3 (7) (1998). bargaining gains within the incumbent firm is 
Resonance: Journal of Sdence Education, Indian 

Academy of Sciences, 3 (8) (1998). 
1 

Infernational Journal for DeveNrnent Banking, " The Journal of htemalional Trade 6 Economic 
17(1) (January 1999). Development, 7(4), pp. 389-403 (December 1998). 
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expedaliw. In her ftamwodf lnvesbnent is a 
fundbn of the present value of expeded Mure 
artput A change in the regime of foreign intlows 
can boost these expedstions, so that investment 
p r q m ~ W ~  exceed savings. A pcidng ~ l e  exists 
that ensures stability and maximises expected 
m. A maao dynar;lic system resufts in w h i i  
there are two dasses of equilibria. with high (law) 
capa3ty ubliition 8ssociated with bwer (higher) 
markups. There are tmiq~e classes of 

paths approaching these equilibria. 
and mediumfun growth cydes occur due to 
switches between these. EpsWbm can jump 
to either equilbria. causing an endogenous 
amplificationofshodcs. Gmmthcydeshawbeen 
e x p & i i  by the interaction of history and 
expedations. ?M rnodd gives an emnation for 
m a a o p e d a s a c c h a s i h e ~ l i ~ o f  
excess MlatiRy in quantities, p m q d i i l  real 
wages.andexcesscapadty,withmaxLnhation 
off-+=t-jprofits.)tpcwidesa j l lMe9hfor  
stirmbtoryfiscaipolicy.Authorcondudesthat 
IJw markup rule allaws arb small counter- 
cydical variatiMs in lhe mediumrun markup but 
makes brge quantity adjusfments possiMe 
without instability. In the case of a slmck to 
foreisn inflows supportive maaoeaxlomic 
policiesthattiethedomestkbthewcildinterest 
rate are required to achieve the highest feasible 
srovvlh Path. 

Developing axlnbies today want to attract 
and cooperate with foreign firms. But an 
entering firm can be aggressive or 
aaamodating. Goyal. A, in her paper. 
Signelhg and iha AaxpMHy of Foreign Direcf 
~~~, argues that potential conRi can 
cause a prisonefs dilemma structure to the 

payoffs. Even so, cooperation can become the 
equilibrium wtcome because the 
accommodating firm can design credible 
signals to reveal its type. based on diiering 
discount rates. Cooperation, once established. 
tends to continue In the Mure. But the game 
diiers fnnn standard models in that signaling 
also changes the payoffs that determine firm's 
pma .  This. together with cultural attributes 
that inflwtnce out of equilibrium beliefs, and 
expectations of high growth. leads to a unique 
pooling equilibrium with determinate signaling 
expendiiures. 

An extensive wok has been carried out on 
the present quota structure of IMF and its 
impacts on the developing countries and also 
the possible restructuring. This study of Jha. R. 
along with Mridul K. Saggap has as one of its 
focal points. the articulation of a ratbnale for 
revamping the structure of quotas within the 
IMF. It has been argued that the quota 
structures as used by the IMF are not entirely 
consistent with its stated objectives. Several 
levels of problems vh. omission of variables 
that should be included in the formula; inclusion 
of variables that need not be induded; not 
taking suffident cognizance of p d m s  
relating to measurement of variables; using 
inappropriate and arbitrary weighting structures; 
and paying insufficient attenlion to strategic 
consideratiars in translating quotas into voting 
were delineated. 

Further, the aothon focussed thew attention 
to quota changes that were affeded as part of 
the 11" quota revisions. It is argued that 
institutions (such as the IMF) governing global 
economic ksues need revamping. In paltiarlar, 

* IMF Ouota stbucture and bSe Ckw&+g 
CounMes, repod submitted to Reserve Bank d India 
(1998-99). 
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lhat within the IMF voting rules, effective 
coalition formation is a tool that can be wed 
over and above the quota positions of cwnbies 
was d i i .  It was argued that the power of 
a country within the IMF voting rules depends 
partly on its quota position and partly on the 
effectiveness of coalitions that the country can 
form In this context a Banzhaf index of power 
was computed for different quota formulae 
structures - induding. for illustrative purpcses, 
one fomwla that has been suggested In thk 
study. The results show that India's voting 
power was reduced as a resuft of the 11" quota 
revision under the s~mple majority rule. though 
not under the special majority rule requiring 85 
per cent majority. The results also show that 
alternative PPP-based fomulas can 
considerably enhance w r  voting power. 

A shoftiun model devekqed by Go@, A 
and Dash, S.. incorporates instantaneous 
portfolio equilibrium with macroeoonomlc flows 
to darify the structure of real-financial sector 
interactions. If equity and foreign exchange 
markets are introduced in struduralii theocies 
of asset markets in developing countries, the 
key resuk that a fall in money supply raises the 
rate of inflation now holds only under special 
cMditions on partial derivatives. But there is a 
tendency for Interest rates to rise and for 
fluctuations h asset prices. Fuller integration of 
asset markets moderates these fluctuations. 
Outcomas are stable in spite of the generalized 
complementarity distinguishing equity markets 
from loan markets. Authors concludes that 
expectaticms play a major role. Implications for 
policy are to link domestic interest rates to 
foreign rates, remove attificial barriers to market 
integration, and stimulate demand as well as 
supply. 

I&n l m n @  explained the financial crisis 
in the Southeast AsIan markets and tk 
imrnunlty of lndian markets. In many southeast 
Asian countries, the M - t e r m  bank lending 
interest rate significantly exceeded the US rate 
through the nineties. This lnterest differential 
exceeded the change in nominal exchange 
rates over the period. Country risk was low 
because growth was high. Governments 
commnted to stimulate exports would not allow 
an appfedation of the exchange rate. and the 
large foreign inflows  led out an immediate 
depredation. Therefore, private corporabons 
and banks had a large incentive to borrow 
abroad in the short-term without hedging. But 
because mediumnrn expedations of 
depredation had to be positive, to satisfy 
arbhge, and equilibrate domestic to foreign 
returns, the economies were susceptible to 
shocks. This together with financial market 
weaknesses explains the rapid collapse after 
mild external shocks. Before the onset of the 
Southeast Asian crisis the Indian monetary 
stance had been relaxed. Authors expressed 
their opinion that this was one of the factors that 
that helped India escape the aisis. 

in a country with a very large population at 
subsistence levels. the interactions between the 
price of food and wages are major determinants 
of inflation. But. with liberalition, as 
agricultural pcices approach border prices, the 
exchange rate influences the inflationary 
process. Inflation is determined from the supply 
side. from the gap between the actual 
exchange rate and the exchange rate that 
satisfies a wage target. Then monetary policy 
ads upon interest and equilibrium exchange 
rates, thus influenang expected depredation 

Goyal's paper along with Dash, S.. Arbitrage: E m i c  and PoMkal Weefdj, 33(31), pp 2098 
An Explanation for Soufheasl Asian Cfisis and 2104 (id,,ugUsl 19981, 
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could be the privatization of public banks in the portfolio becomes larger than the margins. 
order to both 'jump-staK efficiency the dearing capofation disallow the individual 
improvements in these banks and Infuse fresh from tufther trading until fresh margins are 
capital into the weaker banks. The other. less brought In. 
contmversial, alternative is to increase 
competition for the banking sector as a whole 
from non-banks and local banks, a policy move 
that has been adopted in India in recent years. 

Shah. A and Thomas. S.. have been 
working on the real time evaluation of MILK! at 
risk of portfolii of Mum and options using 
parallel wmputingP. Any Mums market 
transaction involves a significant amount of 
counterparty credii risk - once a market 
bansaclion has been done, there is a non-zem 
probability that bade will not get settled 
because one party in the trade reneges on the 
contract Future markets all over the world have 
solved ihe mnterparty aedit risk problem 
through the insMution of dearing cotlmratim. 
which ads as a principal to every bade. The 
counterparty risk of the dearing corporation is 
therefore the cumulative munterparty risk 
aaoss the entire cwnby. 

This risk is calculated as the Value at Risk 
(VaR) of a given portfdio of Mures and options. 
The VaR of a podfolio of Mures is calculated 
easily, but that of options is not a problem that 
has a dosed form solution. This is estimated in 
a Montecarlo procedure, which invokes 
drawing a large number of possible observable 
returns (5000 in the present work) based on the 

In India, the cumulated counterparty risk 1s 
exacerbated in an anonymous. nation-wide 
market with computerised trading, since the 
probability of transaction volumes increasing 
within a very short Interval of time is very high. 
Thus, the problem becomes one of being able 
to calculate the cumulative counterparty risk at 
very high frequencies. India's traded volumes 
seen today in the equity markets are on 
average 30 trades per second. The Mures and 
options markets are expected to have double 
the number of trades. There are a large number 
of optimisation issues that arise to be able to 
calculate portfolio VaRs accurately in the 
shortest possible time. 

We find that the system with the best 
accuracy-timecost performance is designed as 
a parallel processing system which runs over a 
network of computecs. with one central 
wmputer acting as a majordomo over a 
database of individual podfolii, which parcels 
the job of individual portfolio VaRs to other 
machines on the network. This system has 
been currently tested for a performance of 50 
trades a second, and will be the system used to 
calculate portfolio VaRs at the NSCCL when 
the index Mures and options starts trading at 
the NSE in the near future. 

probability distribution of the returns of the 
Jha, R. along with Hari Nagarajan in their 

underlying instrument. This VaR is measured paper Market lntegmtion and Price Discovery in 
against the margin capital that the i w i u a l  Indian stock Markel? explain the role of has with the dearing corporation. If the VaR of 

caoital and the oossibiliis of imorovina - 
it. They argue that capital markets are essential 

.Pamllel Risk Management (PRISM): Re&m 
evaluation d value at rWc of pn-tblios d Mures end 
options us@? para&/ compuiation' funded by NSCC International Jwmal d Conmeme and 
(Lhmnber 1998). Management - Fdhan&g (1999). 
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influence on the weral b'ading system. 
m i  seems to m r  more between NSE 
and the regional markets than between BSE 
and the same regional markets. This seems to 
be an unintended outcome of the NSE. 

Thomas. S.. addressed the investment 
strategies for multihoiizons. This was a project 
to investigate alternative investment strategies 
for long term investment of pension fundsw. 
Penskm fund relums and the reform of pension 
fund management has recantly been in 
prominence In public policy debates. One of the 
most swious points under debate has been the 
asset dass mix that is wrrenliy pedlted for 
pension fund management. In this work, the 
performance of two broad categories of assets 
are considered from the point of view of 
answering questions about the impact of the 
equity premium under pension fund 
management horizons. The wwk has been 
canied out using data on Indian interest rates. 
inflation rates, stock market returns and risk. 
The answer, very dearly, was that over multi- 
decade hornom, the equity premium was found 
to be large enough to compensate for the risk 
levels of the equity investment 

The wok simulates out the returns that 
mxlld acme to a person who can save Rs. 10 
a day (induding inflation rates) over 35 year 
wwk horizons, h a cumulative portfolio of 
assets. The simulation was done by boobtrap 
of past observed Indian st& market returns. 
and this was tun 10.000 times to give 10,OM) 
different possible outcomes. The interesting 
observation is that 95% of the simulaths end 
with the individual having accumulated more in 
the portfolio with equity than that which contains 
only government bonds. 

The same dmulation has also been worked 
out for scenarios of hlgher savings rates. In 
every case, the result is that a portfdi with a 
higher fraction invested in equity will outperform 
investment purely in the risk-free rate with a 
95% probability. As the savings rate increases. 
the amount of the outperformance also 
increases. 

In another research project, T b m s .  S.. as 
a principal Investigator addressed the 
estimation of yield curve h India. Yield curve 
estimation is a problem of finding the term 
structure of Interest ratas from prices of 
government bonds W e d  on the secondary 
market. If there are svtfident number of 'zero- 
coupon" insbuments at a sufficient set of 
maturities. then the 'zerocoupon yield curve" 
where the prices of bonds at a given maturity 
form yield the interest rate at that maturity, the 
problem of estimating the term structure is a 
simple one. 

In the face of (a) a la& of bonds with a 
suflicient set of maturities (as k the case almost 
everywhere In the woild) and @) a sufficient 
number of traded prices for insbuments at all 
these maturities, the problem of yield curve 
estimation becomes a w ronged  process: 1 

1) The choice of the fundional form to 
represent the term structure. There is no one 
functional form that seems to represent the 
term structure; it is a choice of estimation. The 
literature suggest three main fonns - 
polynomials, wbic splines and the Nelson- 
Siege1 formulation - which is variously 
applicable depending upon the availability of 
data 

Inwslment strategies fix mullidecada hon'zons: 
funded by Pmfect OASIS (November 1998). 





quota gives lndia an incentive to be carbon 
emdent It becomes a net seller for the first 25 
years and because of reduction in carbon 
intensity it would demand less in later years 
when it becomes a net buyer. The results 
suggest that for lndia. and other developing 
countries, the window of opportunity to sell 
carbon quotas lie in the next two decades or so. 

There are three main factors linking 
environmental policies and international trade. 
F W  intemational trade affects both the extent 
and the pattern of production and consumption 
of goods in diierent countries. Thus, if these 
adivities have detrimental effects on the 
enviroMlent of these countries where 
consumption and p r o d m  take place. trade 
will affect the environment Second. productiin 
and consumption adivities in one country could 
affect the environment of other countries - as in 
the acid rain problems of Europe and North 
America. Such transboundry pollution problems 
could arise in the absence of any trade between 
countries. But i f  there k trade between the 
effeded countries, then trade policy may be 
used as a weapon to reduce a- cou&-fs 
exposure to bansboundry polluth. This is 
dated to the third factw. international trade 
p d i i  may be used to enforce international 
emrironmental agreements. not necessarily with 
a view to directly affecting h pollution 
gematad by that country but simply as part of 
a package of sandions for failing to join or 
canply with an international agreement. The 
main debate on environmental policy making 
centers on the use of instruments of 
environmental poky for achieving trade-related 
objectives. In this paper. Strategic Trade and its 
Impads on Environment under Different TaM 
Regimes, Basudeb Guha-Khasnobis and 
Chiranjib Gupta showed that trade policies can 
also be used to achieve environmental 

Y 

objectives such as choice of greener 
technology. It k also showed that the 
Preferential Tariff Regime (PTR) has got an 

.I 
endogenous advantage in taking care of 
environmental externalities than the Most 
Favored Nation (MFN) regime abough the 
debate about tradeoff with world welfare I 

remains. In a strategic trade framework, with 
mst asymmetry (arising sdely due to 
diierences in technological cost or abatement 
cost). global pollution is reduced more under 
PTR than under MFN. This paper condudes 
that the low cost country faces a higher tariff 
rate than the high cost country under PTR and 
the tariff rate under MFN is the mean of the two 
PTR tariff rates. The low cost country always 
imposes a bwer environmental tax than the 
high cost country under all regimes but under 
PTR. the b w  cost firm imposes a higher 
environmental tax rate than under MFN and 
vice versa for high cost f in. The absolute 
levels of global pollution as well as the total 
damage caused by the pollution are less under 
PTR than under MFN. 

In a paper titied Some Issues in CIimate 
Change Decision ~aldn$'. Babu. P.G. had 
critically analyzed various &s& related to the 
Climate Change decision problem. The paper 
was focused on ex-ante preventive measures 
such as hedging strategies, as well as ex post 
remedies such as liability and insurance. In 
addition. it explored the importance of economic 
concepts such as free tiding and value of 
information, to the dimate change debate. 

Seledion of greenhouse gas mitigation 
options, for consideration by a national 
government or by a funding agency, has to 
incorporate multiple criteria as they have 

" lnlemabbnal Jocrmal d Emkmmenl and 
fbhh, 9 (2-3) (1998). 
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d m  sxist and it is also up to the market to 
capitam on that. 

An interesting t d  to incorporate the 
emkwunental concern in the system Is 
emkonmental accounting. Environmental 
accounting k becoming increasingly popular 
a m  the world as a way of explicitly 
demonstrating the emnomyenvironment 
nexus. W& the green perception, Brunei 
was lacking in this type of study and Geetha, S. 
concentrated on arguing a case for such an 
exercise4'. indicating the data requirements and 
d e m t i n g  the techniques for converling the 
envkonmental impacts into ecDnondc values. 

From her study, Accounting @f the 
emrkonment: Brunei case study, it is evident 
there is iitlle realisation in the system about the 
Interdependency of economic activity and 
emironmental Impacts. Ministries set targets of 
growth and work in cubides without realising 
how pmjeds to maxirnise food produdion 
wwM cause deforestation. The author 
atlempted, with her work. to prwnpt thinking in 
the diredion of environmental realisation in 
gtuwth process. The author's ettempt in 
explaining ventinflaring could be used as a 
good starling point for the best use of the 
money ear-marked for environmental projects. 

on General and Alr Pdutkn ProMems". 
Sharma. V.K observed that environmentally 
unplanned economic devdopnmt has resulted 
in vaf'i0~S kinds of ecological damages in lnd~a 
The State of country's environment is grim and 
it will deteriorste further if proper measures are 
not taken immediately. Although lndia is one of 
the countries havlng well defined environmental 
laws and regulaths but there are several gaps 
in their Implementatirm and enfwcement Most 
of the proMerns are due to lack of coordinabon 
among varbUs authwities responsible for 
environmental management and poor public 
response. In his paper, he d i i e d  some of 
the technical gaps in environmental polldes 
related to general and air pollution problems in 
lndia and suggested soma measures to narrow 
down these gaps so as to improve the 
environmental aualii in the countrv. . . 

Mwhing poaution Is bnportant for contrdling 
it in relalive term of Intensity. Devdopment of 
indices for varkus posutant would help in 
comparing different dusters of localities in t m  
of pollution intensity. Sharma, V.K in his paper 
Wed An Approach for Development of Air 
Quality lndioes for Mumbal, lndiaU suggested a 
simple approach for developing air quality 
indices for different dtes in an urban region of 
India. The database used for calculatino these 

Wde spread pollution problems in varbus indices included various physkal and Gemical 
parts of the Mosphere viz. air. waste and soil has characteristics of suspended particulate matter 

I 
caused severe -m in recent times. Gaps in such as partide size distribution, chemical 
various polides causes ihe pdlution to aggravate (elemental) pmperlies and parameters 
and become a major pr&m for the mankind governing the acidity of precipitation The P 
both at bcal as well as global level. In a paper. indices were used for ranking of various sltes in 
GAPS IN ENVIRONMENTAL POLICY: A Focus terms of air pollution and higher ind~ces 

a 
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the tree plantation programs run by Tree 
Growers Cooperative Sodeties (TGCS) which 
pcovidehrdwoodforhousehddrse,foddarfor 
livestcck, various produds such as timber, poles. 
gum. etc. and habitat for a multitude of animals 
and plant life. Economic feasibility was measured 
in terns of internal rate of return (IRR) on 
in-5 sustainabiMy by bng- data obtained 
fmmsixTGCS In Indi.twoeachfrwnthestates 
of Andhra Rddesh. Kamataka and Orissa, have 
been analysed to calculate costs and benefnr. It 
is itllportant to understand the initial c o n d i i  
lhat lead to the success of the programs and the 
categorhtion of their success. Field surveys 
were conduded to obtain data on the 
participatory role of the stakehdders which 
shorn the l e d  of people's participation in 
rledommklng. 

G i n  an exhaustible resource, whose stock 
size is unknown. a major normative resource 
management problem is to distribute this stock 
over diierent generations using a sound ethical 
~ l e  which could be labeled as informal 
approach to intergenerational resource sharing. 
Babu. in his paper. Informational Approach lo 
Infergenerational Resouroes Shark@, 
formulated the complex relationship between 
different generations in the framework of the 
classical optimization problem in agency theory. 
The mdel brings out the important mle played 
by lnfonnational asymmetry in the 
intergenerational resourceharing problem. 

In light of dedining Bend in exhau&bk 
resources. the importance for renewable source 
of energy is increasing day by day. Especially. in 
urban areas where the energy usage is 
significantly high in ccnnparison to the rural, 
generation of energy out of waste, which is other 
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wise a bevwe threat to the emimnmnt, is 
gaining impoltsnce. In hk paper. Enegy for 
Urban Poor in Developing Counfrles - Potential 
S d m s  frwn Waste Materlasa. Reddy. B S., 
studied the nature of the energy flows within 
Bangalore, the fastest growing metropolis in 
India, with reference to the potential for the use 
of waste. The poor uses Momass fuels such as 
fuelwood. charcoal and agriculture wastes (with 
efficiendes as h as 10%) and the rich uses 
Liquefied Petroleum Gas (LPG) and electricity 
(with efkiendes greater than 60%). Further, 
the author noticed a significant difference in 
fraction of income spent on energy by diierent 
income groups. Low-income hovseholds who 
use biomass spend as much as 17% while 
those with high in- only spend 0.4%. 

It is estimated that Bangabre produces 690 
tons of garbage every day. Conversion of waste 
in to energy would not only reduce the load on 
the environment but also m l d  augment the 
energy supply. The author estimated that using 
the fermentable matter there is a potential for 
512 MWh of thermal energy or 114MWh of 
elecMcal energy and 340 tons of fertiliser. The 
author argues that customer, government and 
sodety as a whole could get benefited by the 
adoption of waste energy technologies. 

Waste Paper Trade and R w i n g  in india4. 
edited by Sharma. V.K., which was an outcome 
of a comprehensive case study of Mumbai 
(Bombay), India that was undertaken to 
investigate the economic, soda1 and 
envimnmental impact of international trade of 
waste paper for recyding purposes between 
industrialized and developing countries 

Presented at uwkshop on 'Urban Waste and 
Energy In Dewbplng Counms: Intermediate 
Techndcgy Group, Rugby, U.K (Febrvaty, 1999). 
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3. Research Projects at IGlDR w 
IGlDR enanrages faculty members to take up projeds funded by sponsors as long as they are 
consistent with IGIDR's objectives. Such projects provide a market test, make our research more 
relevant and offen provide an opportunity to collaborate with other researchers and institutions. I 

The list of projects is given below: 

Pmjed Name Funding Organhbon 
m 

Pdkies for lndus(rid Competitiveness: What lndii can Learn fmm Asiin InternatioMl Dewbpment 
Ewrk=f~ Research Cenfre. Singapwe. 

Strudural Mjusbnent and Policy Reforms: Perspectives hum lntemalbnal International Cenb (M Economic a l  
Experiences Gmwth. USA 

InternaW Trade of NaFHazarxbus. Recydable Waste between CREED. Nethertands and UK. 
I rdw t r i a r i  and Devefoping Counbies (India). I 
Envimnmental Externalities in Energy Investments: Devebping Local Stockhdm Embnrfent Institute I 
R s p o n e  SIDA, Sweden. 

'India: Environmental Management Capacity Building Technical Ministry of Enviravnent and Forests 1 
Assistance Rojecr and WorM Bank. 

Capacity 21: Capacity B u W i  fw lnkduclkm of Envimmental United Nations Development 
Earomics into Decision Makhg for Sustainable Deveiqment Prcgramme. New York and New I 

Asia Region Pefspedw on GJobai En-tal Management 
Trade.'Economk lssues and lnstitutiooal Mechanisms 

Fmndal Performance of Slate Electridty Boa& 

International Trade Compesveness and Finance 

Oppatunities for Greenhouse Gas Miligation in India 

Onrne Posiih Moni(aing System for Value at Risk Syslern 

Trade-Environment Linkages and the Design of Global Envimnmental 
lmtitutiom 

ESCAP. Bangkok - 

I 
F i m  CwmJssh. New Delnl. 

Internalional Development 
Research Cenfre. 

UNDP, New DeM. 

National Stock Exchange. Mumba~. I - 
MacArthur Fwndabn. Chicago. 
USA 

Redudion of Greenham Gases thmugh Transportafion Sedor Asian Institute of Techndagy I 
SlDA Bangkd~ 

Of these, two projects are described in detail as they are major projects having inMlved substantial 
networking and provided us an opporhrnity to promote relevant research in the country. I 
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(2) Gender specilic local studies on impact of indoor air pollution on health In the slates of 
Maharashtra. West Bengal and Arunachal Pradesh reemphasized the fact that adun females, children 
below 5 years of age and senior citizens are the silent sufferers due to indoor air pollution. . 0.41 to .57 million premature deaths per year are caused due to indoor air pollution . For each death. there are about6 cumulative person years of illness in various segments of the 

population 

Water Quality-: 

(1) A study for economic valuation of water quality degradation in National Capital Tenitory. Delhi 
found that in NCT. Delhi water availability has decreased from 1847 million cubic meters (m) in 1992 
to 1442 man in 1995. ll is found that the city of New Delhi is drawing an annual economic benefit of 
Rs.21100 million fmm future generations through unsustainable ground water extradon. Through 
wntingent valuation the study found that local people are willing to pay Rs.3456 million per year for 
pollution prevention and Rs.1700 million for improved water supply. The study suggested the 
construction of a dam upstream of Delhi and piped water supply as an alternative to ground water 
extraction. It is argued that this alternative water supply would be economically feasible and 
environmentally sustainable unlike the existing practices. 

(2) The sludy on conflict resolution mechanisms in Bhavani river basin in Tamil Nadu found that 
inter and intra sedoral conflicts are grow@ in Ute basin due to increasing demand for the limited water 
resources. The main conflicts are among 

Old canal system farmers Vs New canal system farmers 

Farmers and domeslic users Vs polluting industries 

Water diversion to neighboring water deficit Noyyal basin Vs native users 

After extensive interactions with all stakeholders (farmers, industrialists. residents, water resource 
managers. pollution control authorities, NGOs, scientists) during regional workshops the study found 
that 

the local stakeholders prefer negotiated conflict resolutions to lengthy legal selUements 

There is a need fen for new institutional mechanisms for wnflicl resolution at river basin level. 

The major mechanisms suggested for solving intra-sectoral conflicts are: 

administrative solutions; wnflict resolution through user organizations and local government; and 
finally judicial solutions 

For inter-sedoral conflict resolution 

institutions like river basin authority or negotiated solutions are suggested 
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The cdlaborating institutions inowporated the local annmunHy's peroeptions into their reports. 
These r e p a  are synthesized by IGlDR with inputs from national and international experiences. - 
e M n g  government policies, focal area spedfic task forces. steering commfflee of the project, national 
and international expelts and other inputs. At each level of synthesis the various stakeholder groups 
are invohred through regional and national wokshops, consultative meetings. brainstorming sessions, 
international workshops and intenninisteriai meetings. All the meetings attracted senior level .. 
government officials and participants from other stakeholder gmups. Twelve consensus and capacity 
building sdivities were conducted during 1998 and early 1999, as follows: 

i 
F i  regional workshops 

Two national workshops 

. One international workshop on environmental governance for sustainable development held at 
IGIDR. altracted participants from 13 countries. Union minister for environment and forests 
inaugurated the workshop. Partidpants from environment ministry and Planning Commission rn 

actively contributed to the proceedings. . Two interministerlal meetlngs were held to discuss water and wetland strate& briefs. The 
Ministry of Environment and Forests. Government of India actively promoted these meetings. The 
interministerial meeting on water quality management strategy attracted 31 participants from 16 
stakeholder ministries and institutions. The intenninisteriai meeting on wetland strategy 
management was partidpated by 27 representatives horn stakeholder ministries and institutions. P 

This synthesis phase coordinated by IGlDR gamered support for the ideas (policylstrategy 
rwxwnmendations) generated during the project. Synthesis of the case studii with the consensus 
budding activities resulted in documentation of ideas and polides in the form of focal area specific i 
strategy briefs for further dissemination. Linkages for strategy brief are graphically illustrated in 
Fmure 1. 

Effocts are underway to develop nation wide strategies for these four focal areas, which would be a 
completed by the end of 1999. 





India: Environmental Management Capacity Building-Technical Assistance - . 
Project 
IGlDR is sewed by the Ministry of Environment and Forests, to be a core unit for the World Bank 
Aided 'India: Environmental Management Capacity Building-Technical Assistance Project'. This project m 
aims to develop capacity for environmental economics in India. Four committees are set up for that 
purpose viz.. to support research, training, curriculum development and fellowships. Professor Jyoti K. 
Parikh is the chairperson of the Environmental Economics Research Committee. This committee has . 
$1.5 million to distribute for the research projects in the country over 1998-2002. 

Ensurfng Quality Research 

In order to ensure quality, the submitted projects went through hb reviews. one internal and one 
external expert M e d  proposals. A project development workshop is arranged where the project 
investigators (PI) present their proposals so as to receive feed-back from EERC members, experts and 
other PI. Subsequently. project review workshops are held to discuss afler six months. International I 

experts also comment on these. After awarding the projects. several reviews take place to ensure , 
quality and for midoourse conventions Where necessary 'duster manager concept is introduced to get 
synergy fmm the duster of projects. I 

Setling the pdorities for research in Environmental Econornics and ccwxdinaijng with other core 
institutions 

To develop a coherent research programme, the EERC identified the following priority themes I 4 
I 

Envimnmental and Natural Resource Management 

Environmental Pollution and Policy Design for Control 

Economics of Green Initiatives I e 

Rde of Institutions in Environmental Management I ' 
Methodology for Acmunting. Valuation and Impact Assessment 1 
Linkages between Poverty. Development and Environment I ' 
InternatioMl Issues i 
Mamewmmk Poliaes and Structural Adjustments I 
l n d i i s  Technical Knowledge (ITK) and Stakeholders Participation in Environmental 
Management. 

Status of funding I 
Upto March 1999. 197 project proposals were received through advertisement. In wder to develop a 
coherent programme and develop network among researchers by project development workshop were 
organised. EERC approved 24 proposals for sanction and funding. These 24 proposals belong to the I 





4.. Teaching Programme 
T m  of Mure analysts with a multi- 
dadpenaty pelspctive is one way of 
rmltiplykrg the effectiveness of the InstiMe in 
meeting its objectives. The Institute had 
lherefore initiated a P.G. Dip1omalPh.D. 
pmgmme in 1990. Since then, around 20 
students am seleded every year through 
national admllsem8nt and an aptihrde test 
folkwed by an intenri&v. The lnsti!ute was 
m q n k e d  as a deemed university in 1995. 
The P.G. Diploma programme was upgraded to 
an M.Phii. programme since 1996-97. The total 
number of students both for M.Phil and Ph.D. 
was 58 as on March 31.1999. 

Bolh Uw M.W. and Ph.D. pmgrams indude 
~ c a u s e ~ f o r t w o y e a r s f d k l w e d b y  
sbmsr(abon. 

The Ph.D. programme is deslgned to create 
pdesshaIs who are capable of conducting 
policy analysis relating to national and global 
devdopmental issues in a quantitative and 
interdisciplinary manner. While a multi- 
dkiphafy approach is encoursged, the 
progamme lays emphasis on economics to 
prwide an htegrating framework within which 
various development issues can be addressed. 
The students at the Institute are offered counes 
shown h the table. 

Counes Instructon 
f " ~ e a r - 8 . n m ( r l - C o m p u I s o y C o u ~  

M i l  SNkhaJha 

MacroemromlaI Veena Mishra 
Emmme(riQI Ahshah 

w*m S. Geema 
RRamanelhan 

lss* h Deva(opmenl m p m  
Wides R. ww 
I* Year- Semerta II - Compvkory Courur 

Micmecommla II ryil 
P.G. Babu 

Maaoeoaami II W J h a  

&-mew V.K. Rarnachandra 
M m a  Gayal 

Emmme(rics II Subrata Sarkar 

Energy and Envtmmart Jptl K Pankh 

Maw - 
i ~ e a r - o p ~ k r v r b u ~ ~  

veena MWra 

T m e s c X r S A M ~  RKrislnan 

Public Emnomict RaehbendraJha 
Games end lnfamaaon P.G. Babu 

Wled General EquWbm MamJ Panda 
Mode(s AGaneWuma 

T h e o r y d l ~  Jaw- 
InaKMal oganlrabn - poddar 

Transport and Enagy R Ramana(han 
Emnxnia 



A ~ m ' E n v i a v n e n ( d ~ k r d u d e n b i m n S N D T ~ , u r d a i h s . u s p i o s J d  
21 RojeQ January 18.1999. 



5.2 Semlna@Workshops Attended by Faculty and Students 

Parlkh Kirit S. 

Panelist for the discusdon on 'Higher Education and Sustainable Human Development" at the 
UNESCO Wortd Conference on Higher Education: Higher Education in the 21* Century - Vision and 
Adion. Paris. October 59.1998. 

Chaired a session at the 5th Biennial Conferenca on Eodogical Eamomks, organised by the 
lnlemational S o w  for Ecological Econom[cs. and hosted by the Univeni  of Chile In Santiago, 
November 1519.1998. 

Patlidpated k, the United Nations F r a m e d  Convention on Climate Change (UNFCC) - Conference 
of Parties (COP) 4 meeting held in Buenos Aim, November 8 and 15.1998. 

Presented a paper on the 'Second Generation Reforms in a Changing World' at the conference on 
'Growlh. Governance and Empowerment: The Future of India's Economy', organised by the University 
of C a r i b  at Santa CNZ, California. November 1421,1998. 

Participated h the Scientific A d v i s ~ y  Panel meeting of the UNEP Collaborating Centre on Energy and 
lEmhmmnf Copenhagen. December 14.1998. 

ParWpbd h the Panel Discussion as a speaker on the theme Cunwt Economic Scenah, at the 
Coundl of Chartered Fmndal Analysts - Convention 1998, at Hyderabad. December 18,1998. 

Delivered the M.H. Gopal Memorial Lecture 'Infrastructure, Public Goods and Markets', at the lndian 
Economic Assodation's 81' Annual Conference. Bangalore. December 26-28.1998. 

Participated in the debate on Cumnt Economic Scene: What should we do? at the I M i n  Merchant's 
Chamber, Mumbai. February 3.1999. 

DeGvemd the Third Tiram Gupta Memorial Lecture 'Agriculture Policy at the Turn of the Millennium' at 
the Indian InstiMe of Management. Ahmedabad. February 11.1999. 

Delivered the lecture on 'Indian Economy: Challenges of the 2Id Century' under the auspicas of 
MaharashIra Economic Development Council at the Y.B. Chavan Centre. Nariman Point. Mumbai, 
February 13.1999. 

Parkipated as e panelist in the international conference on 'Sustainable Future of the Global System' 
at the Institute of Advanced SMies. United Nations University. Tokyo. February 23-24.1999. 

Pallidpated In a wMkshop on 'Environmental Governance' organized by IGES in Tokyo. March 16-20. 
1999. 



~ a ~ a p e r . 7 h e h p a d o f s b u c h r a a d o p e ~ e s s m t h e c s u s a l o l d a r t g d ~ ~  
andkdeedralesin india'attheNCAER-Fd Fandationworl&oponHevrOiedonsbrkhdan 
Eanomyc. at the Gokhale Instauk d PdlicJ and Economics. Pum. Deamber4-6.1993. 

~ a ~ a ~ ~ . % i g n d n g a n d t h e ~ d ~ d i e d ~ d i h e h b a a n d S o u l h  
Asia Chapderdthe Ecammebk Society. hdian StaWkal Inslih*e. New DeH. &cubbet 1517.1998. 

Delivered a tdr at L(acArfhu Rojed Conferenrr and Conkrenat on kniuecsary d GATT. 
UliverritydW&. UK. July 1998. 

the Frst mnl- on mmg. and hate h the lndan tanany. December 24.1998. 



Jha Shikha 

Fbsmted a Damr 'On refomina the public distribution system' [with P.V. Srinvasan) at the 
Symposium deforming India's G a l  Sectors: Strategies and ~ r o s ~ & ,  organized by the university 
d Bombay, UN and NABARD and held at the IMC. Mumbai. April 1617,1998. 

Presented a paper 'Food Inventory policies under liberalised trade' (with P.V. Srinivasan) at the Tenth 
lnterna!hnal Symposium on Inventories. Budapest. Hungaly. August 23-28, 1998. 

Deliired lectures on Tax evasion and Ma& income' at the Refresher Course in 'Miaoeconomic 
Issues in Industrial Economics and Public Finance' for teachers from Universities and Cdleges in 
Maharashtra. held at the University of Bombay. December 12.1998. 

Presented a paper, 'Liberalized trade and food price stability: the case of rice and wheat in lndia' (with 
P.V. Srinivasan) at the I998 lndia and Southeast Asia Meeting of the Emnometric Society. New Delhi. 
December 1517.1998. 

Presented a paper, ' F i i l  effects of foreign aid: a case sutdy of lndia' (with Vinaya Swamop) at the 
1998 lndia and Southeast Asia Meeting of the Econometric society. New Delhi. Damber 15-17.1998. 

Attended a workshop on Technical assistance project for ea&mic reform, organized by the World 
Bank and Ministry of Fiince. Government of lndia. New Delhi. Febnfary 15. 1999. 

Yihra Veena 

Presented a paper at the Asian exports: past trends, furture prospects, organized by the ADB at its 
headquarters in Manila, July 30 -August 2.1998. 

Attended a conference on The new trade agenda, the WTO and lndia', oganized jointly by the 
~ki Development Institute. World Bank and ICRIER, at Delhi. December 7 - 11.1998. 

Panda Manoj 

Aknded a seminar on 'Growth with Equity: Experience of Asian Countries' at UN-ESCAP. Bangkok. 
June 1998. 

Patfkh Jyoti K. 

Presented a paper linking Techndogy Transfer with Clean Development Mechanism (CDM) A 
Developing Country Perspective' at a conference 'Fmm Kyoto to Buenos Aires: Technology Transfer 
and Emissions Trading'. Columbia University. New York, USA. April 24-26, 1998. 

Presented wetland strategy for lndia at a consultative workshop on 'Wetland Strategy and Action Plan' 
at the WWF. Delhi, May 7. 1998. 

Inaugurated the regional workshop on 'Water quality management" organized by CWRDM at 
Kozhikode. Kerala. May 19-20. 1998. 



G a v e a t a l r m Y ; l o b a l E n v t m m e n t m d K y a b C o n v a O i o n m ~ ~ h p C a 6 m ( o (  
lndusbid DembpmM at the Indian Madrants' Ecommlc Resareh md T m  
l%ndakm. L*mbai. July 10.1998. 

GivenaspecMlechremBiobvecsitymd--.alihe-bpthama 
~ M I J b a t e e v b m p r a r e a n d k r m a l i s a B N H S w o l l d n g ~ r V i m ~ m d b c a l b i d  . . ~ h a l d a t i h e B N H S C o n s a v a l i a , E ~ ~ . ~ ~ 1 6 .  
1998. 

Atlended (he 6rsl meeting d (he &erl Mvisay C b r d l h  (EAC). StaW Gonmmal k6on 
Rogamrrr. Ecdogy ComnksbR Septemba 1619. 1998. 

h i k i p & d i n a w o d m h o p b r k m u l a ( h g a p o p o s a l m ( h e T ~ d i h e E L I i i n R ~ ~  
Rogamn, h m, Emtonnn( and Cmalt, (ARRPEEC I) at (he AIT. -. O ~ ~ K S  15-17. 
1998. 

~ i n a b m d a y e e m h a r m m a a a n o n a n * c h a n g e . p o v e c t y a n d i h e ~ b y W s  
~ ~ 0 1 6 c e a t C o p e n h a p n h a s W b y ~ a a n l s h ) L n i s b y d F a s i p n A l t a i s .  
Odober 2Gn. 1998. 

- 

. . ~htheASCTrahhgpogamnemtaachhganr i rmmenta l l a r rh~mihe (op ic  
R d e d S d e n r t . T a d n d o g y m d E a n o m i c A q p o a c h e s h T e a c h h g ~ L a r r & t h e  
N a l b d  Larv Schod d India u&er&y, Bmgalcm. 0- 30.1998. 

Attendad(heCOP4(Confenarr,dPaties)mdinaledranOeh&mooAha-2-13.1998. 

I ' m W I w h w o p a p a s ~ E v a l u a t i m m d ~ d -  
. . 

Roomrnasm 
L R b a ' . ( a b n @ w i m S . . R e d d y ) a n d e D s M b p n n ( r d t k m a n d b r M R o b c b : A  
~ D a t a A n a l y s b ' ( a b n g w W I ~ . G . S . ) a t i h e ~ ~ a l C h l e . 1 9 9 8 .  

A t l e n d s d a m e e ( i n g d ( h e ~ ~ d r e r e s r d C p o j s d ~ d i h e C m a l e  
~ C a n r e n b b n : ~ ~ k a ~ ( W o o d s h d e R e r s a e h C a b e ) . B a g k 4 m p l a d .  
JwaV 11-12 1999. 

A ( l e n d e d ~ a d v i s a y ~ m e e ( i n g r ( a l a ~ E ~ ~ ~ ~  
Januay 16.1999. 

~ Iheadvisorymmmil leemee( igd(heCar8alUedr idy~Carmlssbn(CERC) .  
Dew. January 21-22.1999. 

C h a i e d a ~ a t a w a * s h o p m ' E ~ ( h e ~ l a w s m d p r ~ p o t a l s b r ~ ~ ~  
the Natbnal Law Schod d kda. Bangabrs. Jimmy 30-31.1999. 



Attended tha international senior executive seminar on 'Renewable energy: education and training-, at 
Asian Institute of Technobgy. Thailand. February 2526.1999. 

Delivered a talk on 'Climate change negotiations and India's concerns' at a training course in 
environmental economics at the Institute of Economic Growth. New Delhi. March 8. 1999. 

Delivered a talk on Fnvironmental Governance in lndia'. at the international &shop on 
environmental governance in Asia. Japan. March 1819.1999. 

Delivered a talk on 'Climate change' at a training course organized by the National Law School. 
Mangalore. March 2&28.1999. 

Presented a paper 'Urban transport in lndia: some issues and suggestions', at the Fist Asia pacific 
conference on transportation and the environment. Singapore. May 13-15.1998. 

Resented a paper 'Gasoline consumption in lndia: an econometric analysis'. (with S. Geetha) at the 
first Asia padtic conference on transportation and the environment. Singapore. May 13-15. 1998. 

Pmsented a paper B i i s  scenarios for rural lndia and their greenhouse gas implications'. (with Jyoti 
K. Parikh) at the Second an-India conference on mathematical modelling and computer simulation at 
the lndira Gandhi Institute of Development Research, Mumbai, August 6-7.1998. 

Organized a conference on 'Second all-India conference on mathematical rncdetling and computer 
simulation' at the lndira Gandhi Institute of Development Research, Murnbai. August 67,1998. 

Presented a paper 'Optimal Carbon balances through Afforestation Programmes: Case studies from 
India', at the Fourth International Conference on GHG Technologies. Interlaken. Switzerland, August 
30 -September 2. 1998. 

m t e d  a paper 'Evolution of Rural lnstitulions for Land Regeneration'. International Conference on 
Environmental Governance'. IGIDR. India. November 810,1998. 

Chaired a session on 'Environmental Impact Assessmenf, at the Third International Conference on 
Ecobalance. Tsukuba University.Tokyo. Japan. November 25-27.1998. 

 resented a paper 'Sustainable Tree Plantation Programmes through Rural Cooperatives'. (along with 
Jpti K. Pankh) at the Third Conference on Ewbalance. Tsukuba University, Japan. November 2527. 
1998. 

Presented a paper 'hergy for Urban Poor in Developing Countries - Potential Solutions from Waste 
Materiak*, at a Workshop on 'Urban Waste and Energy in Developing Countries', Intermediate 
Technology Group, Rugby. U.K. February 24.1999. 



Y Roy- 
~ e ~ o n U a r L e ( s a n d h e ~ P n r x m h S o u l h M ~ * r , D r . J . ~ >  
a a*, rm Hematianal Ecmanic Hstay Cagrssa. Madrid. krgur( 1996. 

G a v e t a k s m ~ i d e s d m k ~ . V a C l s . L W a d ~ h h d . : T h e ~ d  
iheMatheICM-kHlakshoponWpk-,Banbsy,mand-h 
July. Odobar. Dacsmber 1998. respglivsly. 

G a v e a t d r m ~ m e h o d b ( o r o b Q a h h g h k r m a k n h u n ~ d e a b r c n r L s C . ' . 1 ~  
Resem, Bank d India psJenla64 Bombay. kgurt 1998. 

G a v e a t a k o n - h h b a : T h e m d t r t M s l a m o n ' C v r a c y D a k . L u s .  . . 
Name Monpe InssMa d M a q w m I  Studies. Bombay. August 1998. 



Gave a talk on lntetpby of IT and Finance' at the Department of Computer Science end Engineenng. 
IIT-Bombay, August 1998. m 
Gave a talk Value at Risk' at HDFC Bank. Bombay. September 1998. 

Gave a talk on "The bansformation of indla's equity inarker, at lndian Institute of Administrabon, 
Mussorie. September 1998. 

Gave a talk on 'Referenca rates for government debt'. 'Repurchase agreements' at the W s h o p  on 
Invest India's The Mure of debt markets In lndia. Bombay. September 1998. 

Chaked all sessiw st the Invest India's 2nd Annual conference on Derivatives. Bombay. November 
1998. 

Gave a talk at 'Reject OASIS (Old Age Social and Incoma Seauity) seminar at the Ministry of Soctal 
Justice and Empowerment. GOI. Goa. November 1998. 

Taught Equity Derivatives at IClCl Training Institute. Pune. August 1998 and December 1998. 

I 

IC 

C 

Gave a talk Ymproved m e W s  for obtaining infwmabon from disbibuted dealer markets' at IGIDR rn 
Wbney and Rnana, Conferencem. Bombay. December 1998. 

Gave a talk 'lnfwmation processing by the Indian stock market about the real ecoromf at a 
Conference on Honey and Finance at the Gokhale Institute. Pune. December 1998. 3 

Invited to speak on 'derivalives markets in lndia' in a conference at the Sodety fw Capital Market , _ 
Research and Deveiopment 'Financial Markets and Instituticas. Development and Reforms'. Bombay, 
January 1999. 

0 

Gave a talk Pesignnrg interest rate derivatives in lndia" a1 the NSE Debt Committee seminar, Bombay. 
Febrwry 1999. C 
Chaired a sessim on Repos in a mferance on 'Invest India's 'Debt marker. Bombay. February 1999 

Gave a talk 'Issues in pension system design' at the lndian Merchants Chamber 'Seminar on Pension 
Reformsm, Bombay, February 1999. m 
Gave a talk limit orders and market orders: when and whr in a s d n a r  on 'Advances in lndian 
Capital Markets'. at the Goa University. Goa. March 1999. & 
Parkipated h IGlDR =Se'Semlnar on Budger, Bombay. March 1999. 

Gave a talk 'Derivah in lndia: The State of the AK al a 'Seminar on Currency Derivatives' at 
Narsea Monjee Institute of Management Studies. Bombay, March 1999. L 

Invited as a speaker for a 'Seminar on Budgerat the IIT Bombay Alumni Assodation. Bombay. March 
1999. 

m 
Gave a talk The lndex Mures marker at Vw Stock Holding Corporation of lndia, May 1998. 



SllnhrrsPn P.V. 



Presented a keynote ledure on 'Food security In India: problems. prospeds end polides' to the 
& rood seauity and entitlement" at the Vlll national wnference of women studies: w h l  and 
m i g n t y :  challenges to women's shrdies. May 31.1998. 

Chaired a session on 'Food security and entitlemenr at the Vlll national conference of women studies: 
survhral and sovereignly: challenges to mxnen's studies. May 31,1998. 

Paclidpated in a panel disaffsion and spoke on 'Environment and e c ~ ~  issues' at the h s h o p  
on Integrated solid waste management. SNDT Univerdty. Juhu Campus. Mumbai. August 7,1998. 

Defhrered a ledure coune on 'Gmwth and human development', and conducted a ses- on 'Social 
becwity: c0ncePb and issues' at S t  Xavieh College. Mumbai. September lo. 1998. 

b t e d  a paper 'Government subsidies in Maharash: size, pattern and h?M, at the National 
seminar on 'State Government Subsidies'. organised by the Indian Coundl of Social Sdence Research 
and Institute for Sodal and Economic Change at Institute for Social and Economic Change. Bangalore, 
November9- 11.1998. 

Member. Panel of judges. Convention at the W Annual Economic Conevention on 'Development and 
Environment'. Jain Hind College, Basantsingh Institute of Science 8 J. T. Lahni College of 
Commerce, Mumbai, November 27-28.1998. 

Swaminathan Madhura 

Gave seminar presentalions at the Asia Research Centre, London S c h d  of Emnomics. May 1998. 

Gave seminar pnrsentatans at the lrdtute for Sodal SMies at The Hague. Juna 1996. 

Attended a wwkshop on Women workers in !he informal sector'. Cdombo, January 27-31,1999. 

Gav8 the dinner speech htmdudng Leo Melamed at the Invest India's 'Fund Management in India", 
April 1998. 

Abnded the UNDP roundtable d i i  of 'Responses to Discussion Paper 12: International 
f i l  liberalization: Impt idbs for development" by John Eatwell". Delhi, April 1998. 

Gave talks on Tutures and options" at the Jawaharlal Nehm Institute of Development Banking. June 
1998. 

DeBveced a talk at UTClCM IStaWcs for vdalility forecasting', June 1998, July 1998. September 1998. 

Delive;ad a talk at NSE Yndex Futures and options in India". July 1996. 

Gave a talks Volatility forecasting for three Indian markets", 'Hedging using index derivatives", Value 
at Risk" at ICM Worldwide's Workshop on Risk Management". Bombay July 1998, Delhi October 1998. 
Bangabre December 1998. 



~ e s e n * d a p s p e r o n h v a s b n e n l ~ b r r m l t i d e c a d e - - a l I h e P r r r j s d ~ ( ~  
w~oc idandL*xme.Sear i ty )mkc iheLh is l rydSoc ia lJus l ioerd -GOI .  
Goa, November 1998. 

~ e s a n l s d a p a ~ e r ' ~ - r r i ~ l m ~ s t ~ o n s y m d ~ n a n o - - . ~ ~ ~ ~ .  
LCmbai. December 1998. 

Dehrered a tdc on Fnandd markets and pogm, h Ldta' a( hdan hrsa*, d Tahakgy. 
Bmhy. TechFesl'S9. January 1999. 



Participated in the International Conference on 'Environmental Governance' at IGIDR. Mumbai. 1 

Demmbr 810,1998. 

Organised a seminar on 'Environmental Managemenr for postgraduate students at SNDT College. 
Mumbai. January 19.1999. Y 

Participated h National workshop on ' Evaluation of Environmantal Laws and Proposals for Reforms' 
held at NLSlU at Bangab January 30 -31,1999. 

I 
Parlidpated in a Teehnlcal Advisory Camnittee meeting held for Rural Pollution and Health Impacts at 
IGIDR. Murnbai. March 4.1999. 

Raghuram Tata L 

Pmsented a paper on Water quality management: Issues and chailenges'at the regional workshop on 
water quality management. CWRDM. Koziiode. May 1420,1998. 

rn 
Pesented an M e d  paper %nvimnrnental governance issues in water quality management' at the 
national conference on Synecgisation of water management- eqanding the scope of prhrate-publ~c- m 
people's pa@dpation. organized by Confederatkm of Indian Industries. New Delhi. August 30-31.1998. 

Presented a paper on %&water quality management Strategies for India' at international workshop 
on Environmental Governance for Sustainable Development, IGlDR Murnbai. December 810,1998 A 

m 
Students: 

Attended the International C o n f m  on Sustainable Future of the Global System. UNUIIAS, Tokyo. 
Japan, February 23-24.1999. B 

hesented a seminar on Issues in Energy & Envimnmental Policy in India: Inter-fuel Substitution, 
Enefgy Efticiency. Energy Demand and C@ Emissions Reduction Options in Indian Industry. UNUIIAS, 
Tokyo. March 9,1999. I 

Haripriya G.S. 

Presented a paper 'Carbon Stwage In India's Wood Produds' at h e  International Conference on 
Tropical forests and Climate change, Manila. Philippines, October 19-22. 1998. 

r 
Presented a paper 'Integrating Forest Accounts into the System of National Accounts in India' (along 
with Jyoti K. Parikh) at the F i i  Biennial meeting of the International Society for Ecological Economics. 
Santiago. Chile. November 16-19.1998. 



k r a r d e d U I h b a ~ A g o d d b n - ~ ~ A . a o y o n ~  
Trophy. a cjMon and a cssh b r  (he WD. h s i s  EmbmmaW Csdm 
~ P o g n G a l d ~ b r S u s t a h a b b ~ d ~ b e h g ~ s s b e  
S s c a d S a s ( ~ T h e e b d ~ y e a r & ( h e M ~ C a r P o c ( L m h S m h 4 r r o l  
so.ences (Ilsc) Elmgap, Novanber24-26.1998. 

-hehsr$TnvbmwW c h b M l w P o ( e n O e l d P d c i s s k  

InsIiMe ol Sdancas (IISC). Barpalors. November 24-26.1898. 

held st The Indian SlaGs&al hsliMB. Bm@om. Daenrba, 1998 



6. Research Publications of IGlDR 

Jroti K. Parikh and KMt S. Parikh. 'Accounting and valuation of envimnment: Vd. 2. Case Studies 
hwn the ESCAP Region. UN-ESCAP, New York 1998. 

Pieter van Beukering and V. K. Shanna Waste paper trade and recyding in India. Jodhpur. SdenIM 
Publishers. 1998. 

RP-98-288 B. Sudhakara Reddy and R.M. Shrestha, 'Baniers to the Adoption of E f f t n t  
Elacbicity Technologies: A Case Study of India'. International Journal of Energy 
Research, 22,1998. 

RP-98-289 Jyoti P a M  and B. Sudhakara Reddy, 'Revisiling C a k a  Sequestration for Joint 
ImplemenlaW, in P.W.F. Riemer, A.Y. Smith and K.V. Thambimuthu (eds.), 
Greenhouse Gas MitJgaLion, Elsevier Sdence Ltd.. 1998. 

RP-98-290 Jyoti Pam.  Manoj K. Panda and N.S. Murlhy. Ybnsumptia, Psttems by Income 
Gmups and Carbon LXoxide Implications for lndia: 1990-2010'. htemational Journal of 
Energy Issues, Q(4-6). 1997. 

RP-98291 Basudeb GuhaXhasnobis. 'Sensitivity of the Rupee-Dokr Exchange Rate: A VAR 
Analysis'. Journal dFomign Exchange and International Finance, ApniJune. 1998. 1 

RP-98-292 Basudeb Guha-Khasnobi and Sridhar K. Dash. 'Risk Premium in the lndian Foreign 
Exchange Malker, IntematEonal J ~ ~ m a l  of Development Bsnking, January-June. 
1998. 

RP-98293 B. Sudhakara Reddy, Tnergy Effiaent Options: Techno-Economic Potentials for 
M i i n g  GHG Emissions'. Intematbnal Journal of Enwimment and Pdlub'on. 9(2-3). 
1998. 

RP-96-294 R. Ramanathan and S. Geetha. 'SoeioIconomk Impact Assessment of Industrial 
Projects in Ma', linpaci Assessment and Pmjecf Appmisal, 16(1), 1998. 

RP-98-295 Ajii Ranade. 'Maharashtra's EGS: Regional Patterns. Scope for Reforms and 
R e p l i i ,  The Indian Joumel of Labour Econondcs, 41(2). 1998. I 

RP-98-296 Raghbendra Jha. 'Challenge of Maaoeconomic Management afler the 1998-99 Union 
Budger. E m m k  and Pditical Weekly. 1998. I 

RP-98-297 Ashima Goyal and Shridhar Dash. .Arbitrage: An Explanation for Swth-East Asian 
Crisis and lndian Immunity'. Economic and Political Weekly, 1998. 1 

RP-98-298 Sudioa Maiumdar and Bibhas Saha. 'Job Securitv. Waae Bamainina and DuoPd~ 1 



Raghbenba Jha and Hati Nagarajan. Whobsaler SWrs sld Haadng in Rice 
Markets in India'. ErmamicandPoaicd m. 33(41), 1998. 

RagWemhJha.PuneetChitkaaandSantanu~.Pmduckr*y . . . Tebrrical and 
Abcalive E&Rncy and Farm Size in Wheat Faming in Wia: A DEA Approsh'. 
AppUed Eanomics. 7(1). 2000. 

MahendraDevend~RaMde.'CashVarwsFoodbrRbCic~RqJrans' .  
WorM De-. fol tkdq.  

S . M a h e n d r a D e v m d A # R a r a d e . ~ F 0 0 d R i c s s a d ~ p o v a t r ~  
Beyond Cwrebtions', Eoononric and PDlYiurl 33(39). 1998. 

V~RawalandMadhuraSwam&@hm.'ChangingT~:Ag*clbrdGrarlh 
in Wesl Bengal. 1950 to 1996'. E e  end PaYiarl Wu&fy, 33(40). 1998. 

Madhma Swarninalhan. 'Ecnnomic Growth and the Per&Wm d CNd Labm 
Evidenz fmm an kdian City'. World De- 26(8), 1998. 

R. Ramnathan. 'A Muhicriteria Methodobgy for Globd Nego(labons 
. . on CLnate 

Change', lEEE Transeclions on System Man a d  Cybemelics Part C: AppLcaCms 
and Revierrs. 28(4). 1998. 

Pjush rmari and Jyo(i Pafikh. 'AfiordabiEty. Haning Demand ad Harmg Pdcy in 
Man indie'. Ulam Sfudies. S(11). 1998. 

Joseph Berechman. Sougab Poddar and Or Shy. Hehwork Sbuch.s and Entry h the 
Deregulated AWm Indusby'. Keio Eanomic Slvdes (Fodhambg). 

Raghbendra Jha. M.S.Mohanly. S.ChaUerjee and P.Chakara. Tax Enicimcy in 
Selected Indian States: Enpiricel EOManics. 24(4). 1999. 

Ashima G H .  Do Foreigr lnlbws Let -tias Donhate HsLryT. Jamal d 
beign Exchange and h i e r n a m  Fhsnca. 133). 1998. 

Robin Boadway, lsao Haba and Raghbendra Jha. The Providon of RdCc ServiQs 
by Government Fuded Decenbatized Agenies'. FuMk-. 100(2). 1999. 

V. K Sharma. 'Devebpment d Ak Quality lndicas kc Munbai. India'. WematanY 
JoumYdEnvirrwnentendP&utim, 11(1). 1999. 

V. K Shama. 'Gaps in EnvinxnwnW Pobcy: A F o a s  on General and Air Pdu(m 

Pmblems.. hvhwmfal fWcy and Law. 28(2). 1998. 

Raghbe&a Jha and Hari K Nagarsjan. 'Market Integation. RDe Emdency and 
Short-Run m: A Tale of Two National SIodr Madeb*. Eanomic and W 
Wee& 34(3 6 4). 1999. 

Raghbendra Jha. K. V. Bhanu m y .  Hari K Nagar;ljan and lWDk K. Seth. Xed 
Consumption Levels and lhe Public Distribution System in India'. E m  and 
Pdifical Weekly, forthcoming. 



RP-99-315 Raghbendra Jha and Mark Rhodes. 'Some Imperatives of lhe Green Revolut~on. 
Technical Effiaency and Ownership of Inputs in lndian Agriculture'. Agricultural and 
Resource Economics Review, forthcoming. 

RP-99-316 Ajit Ranade and Rajeev Ahuja. 'Life Insurance in lndia: Emerging Issues", Economic 
and Pd i f i~ l  Wwk/Y, 34(3&4), 1999. 

RP-99-317 R. Nagaraj. 'How Good are India's Industrial Statistics?: An Exploratory Note", 
Economic and PdificaI Week&, 34(6). 1999. 

RP-99-318 K. V. Ramaswamy. The Search for Flexibility in lndian Manufacturing: New Evidence 
on Outsourcing Adivities'. Economic and Pditical Weekly, 34(6). 1999. 

RP-99-319 Madhura Swaminah. 'Aspects of Poverty and Living Standards in Mumbai", in J. 
Masselos and S. Patel (4s.) The End of Bombay, The Beginnings of Mumbai, Oxford 
University Press, New Delhi, forthcoming. 

RP-99-320 Raghbendra Jha and lbotombi S. Longjam. Will the Right Monetary Aggregate for 
lndia Please Stand Up?'. Economic and Polifical Weekly, 34(10-11). 1999. 

RP-99-321 A. GaneshXumar. 'Spatial Variability in Crop Yields: The Case of Cereals Across 
Districts in Andhra Pradesh'. lndian Journal of Agricultural Economics. 54(1). 1999. 

RP-99-322 Raghbendra Jha. 'Some Rudimentary Macroeconomics of the Budgetary Deficit and 
Debt", in A. Vasudevan, D. Nachane and A. Kamik (eds.) Fifly Years of Development 
Economics: Essays in Honour of Professor Brahmananda. Himalaya Publishing 
House. Mumbai. 1999. 

Discussion Papers 

DP-98-144 P.J.J. Herings and H.M. Pdemarchakis. 'Pareto lmpmving Price Regulation when the 
Asset Market is Incomplete', April 1998. 

DP-98-145 Mahendra Dev and Ajit Ranade 'Cash versus Food for Public Works Program'. May 
1998. 

DP-98-146 Tirthankar Roy. 'Economic Reforms and the Textile Industry in lndia'. June 1998 

DP-96-14? Ashima Goyal, Transitional Exchange Rate Policy in a Low Per Capita Income 
Couny.  June 1998. 

DP-98-148 Swgata Poddar. 'Capacity. Entry and Demand Uncertainty'. August 1998 

DP-98-149 Sudipta Dutta Roy. 'Lags in Employment Adjustment and inter-lndu'stry Differentials: 
Analysis Using Dynamic Inter-Related Factor Demand Fundions". August 1998. 

DP-98-150 A. Ganesh-Kumar, Gangadhar Darbha and Kirit S. Parikh, 'Impact of a Hike in the 
Administered Prices of Petroleum Products: Analysis Using an Applied General 
Equilibrium Model for lndia'. September 1998. 



DP-98-151 Ajay Shah and Susan Thanas. 'Markel m hdex -. Odobec 1998. 

DP-99-152 Matwj Panda and K& P. Rall~. Thw Changes and Sane h d e d @ ~  Aspecis d 
Measurement of povarty., January 1999. 

PP-038 A -. K w d  Sen ad Rajendra R Vaidya. F i  and -Trade 
P a t l e m s k D e w b p h g ~ : A C a t e S h d y d h d i a ~ . R e $ a n t a & r d & d b i h a  
Internatha! Dedopmmt Reseach Centnt (IDRC). Cansda 1998. 

PP-039 Sh&b Jha and P.V. S&hsm. %rain Prim StabiCaatm PoEcies m hda'. Repat 
pmpared for the WcfM Bank 1997. 



7. Awards, Fellowships and Honours 
During the year faculty members participated in a variety of academic activities, as listed below. Such 
participation is actively encouraged by the lnstitute and is important for disseminating Institute research 
results, for contributing to national and international policy debates and to get peer group responses to 
our activities. 

Parikh Kirit S. 

Fellow. The National Academy of Sciences, India. 

Senior Ewnomic Adviser to the Administrator. UNOP. New York. October 1997-September 1998 (On 
leave from lndira Gandhi Institute of Development Research) 

Member. Ewnomic Advisory Council to the Prime Minister, w.e.f. 27-8-1998 

Member. Editorial Board, T&nology in Society, an international pumal. 

Member, Editorial Board. Environmental Modeling & Assessment. 

Member, Editorial Advisory Board. Agricultural Economics. 

Associate Editor, Energy Economics. 

Member. Working Group on Reorientation of Public Distribution System. Development Policy Division. 
Planning Commission. 

Member. Energy Policy Committee. Planning Commission. 

Agawal Pradeep 

Referee. lndian Journal of Labour Economics. 

Dev Mahendra S. 

Member. National Committee on Minimum Wages, appointed by National Labour Committee, 1998 

Member. National Committee on Agriculture. Confederation of lndian Industry, 1997-98. 

Member. Task Force on Land Utilization and Crop Statistics, appointed by ICSSR. 

Gokam Subir V. 

Member, Ewnomic Reforms and Business Policy Committee of the Indian Merchants' chamber. 
Mumbai. 1997-98. 

Received the Fulbright Research Fellowship for 1997-98, visiting the Economic Growth Center. Yale 
University, New Haven, USA. 



Goyd Ashbna 

Member. Exim Bank thesis award awminee. 

Jha Raghbendra 

~ssocwe Editor, .bumal d Internatkid Tax and PlrbCc Fnsnca, w4lh ellal imn Jguary 1999. 

Rebee,  Jarmd d ROutledga RtbEshers. 

Referee, International Tax and PubCc Fnance 

Referee. CaMdin Jarmd d Econocnics. 

Refecee. Jwmd d PubCc Econolllics. 

RefeIW.JOumaldWEcxromics. 

Referee. Jounal d Devebpnmd E m .  

R d e r e e . J o u n d d ~ E m n o m i c s .  

Referee. Joumai of Quanbtabve 
. . 

Economics. 

Referee. Economic and PoCficd WeekJy. 

Referee. Eumpean Jamal d Pditical Economy 

Rekree.JounaldComparativeE-. 

V i  Fa-. Univarsity d WamidC UK. 

Peer R-, Jwmd d kdushid Ermomics. Joumd d Cunpadh Eanaria. Jomd d 
Oevebpnent Economics. 

NagaraiR 

)Aember. Working Group on Enpbyment for 9lh Plan. Pbnning Comnrsm. 
. . 

Member. Steering Comnriltea. Resarce hb&ath  kr 9lh Plan. )<crab P(amig Bard. 

ChaLmw.TsskFor~eonPatabaseforDecentra~PlaninginKerala'.Kersbplinr*19Boad. 

Member. Advisay Panel on Globd Emrironmental Issues. Minishy d h h r u n d  and FUestS. 
Government d India. 

Member. Cornminee for working oul methoddogy for quantifying ihe bngibk and intangible beneMs d 
the klfestry. 



Member. Expert Advisory committee for the World Bank project on 'State Environmental Action 
Programme' managed by Gujarat Ecology Commission. Vadodara. 

Reviewing Editor, Inter-governmental Panel fw Climate Change (IPCC). Ill Assessment Report 

Member. Scientific and Technical Advisory Panel (STAP) to Global Environment Facility (GEF). 

Member. Advisory Committee on AIJ Issues. Ministry of Environment and Forests. 

Member, START (A Global Change System for Analysis. Research and Training) Scientific Steering 
Committee (SSC). USA. 

Member. Expert Committee on Environmental Economics . 
Chairperson. Environmental Economics Research Committee. India: Capacity Building Project, aided 
by the World Bank. 

Member. Advisory Committee of IGES. Japan. 

Member. Advisory Committee of Central Electricity Regulatory Commission 

Reviewer. Energy, The lnternational Journal, Pergamon Press. 

Reviewer. Energy Policy. 

Reviewer. Energy economics. 

Member, Editorial Board of Utilities Policy, Energy. The International Journal. 

Ramanathan R. 

Referee, Journal of Multi-Criteria Decision Analysis; Omega - The lnternational Journal of Management 
Science. 

Member. The Indian Academy for Mathematical Modelling in Engineering and Sciences (IAMMES). 

Reddy Sudhakara B. 

Member. Maharashtra State Planning Board (Energy), Gov(.of Maharashtra, Bombay. 

Guest Editor, International Journal of Global Energy Issues. 

Guest Editor. The lnternational Journal of Environment and Pollution. 

Member. Editorial Advisory Board. International Journal of Sustainable Development, lnderscince 
Publications. Switzerland. 

Member, Oganising Committee, lnternational Symposium on Energy and Environment, Trabzon 
University. Trabzon. Turkey. 



Satu Bibhas 

Referee. Jarnal d Economics. Review d b- E- 

Referee. Review d Devdopnent Economics. 

SarkarSuksb 

Member, hi la  and Soulheast Ada Meeting d he Eanomstric w, 1998. 

Sen Anindya 

Member, Technical Advisory Gmmiuee for Soda Sciences Division, Indian Sta(isfcd Imtilute. 
1997-98. 

Member. SEBrs 'Car(ifica(iar Commithm (1999). 

Chairman. NSE Index CanmiUee'. 

Member. Board d D*ebas, UTI Seaxi(ies Exchange. 

Member. N a h d  Searities CRaring Carpomtion Yhm-iItee h Risk ChWmeW. 

Member. Board d Diredors. Cenbe la Mc&aing Indian Economy. 

Member. Board d Directorr. Nationd SearriSas aeaing Cuporatan. 

Member, Board d Diredon. OTC Erchange d M a .  

Member. Board of Directocs. ITC Classic Thread Needle Company. 

Member. Exearlive Cornnittee. NalDnd Depasitory Ltd. 

Member. Nationd Searities Deposilay 'Ccmputer Secuay Carmitlee'. 1997. 

Member, lntematDnal Castor Oil Fuhns Conbad CundleeBe. Banbay OibeedsM)lr Edwqe. 
vashi: 

Member. Projed OASIS Expert CommiNeeee on dd age social and iwxme searity (chaied by S. A 
Dave). Minisby d Social Justice and Empowermenl. 

kkn&w, FlCCt Waking G m q  on Capital Markets (M by A%h& V. Derai). 1996. 

Member. 'Board d Sdmla~~.. Centre k C M  Society. Dehi. 

M€lnber.'bdiaSt~Carmi(lee'.GlobalAEsoaabon . . dWRdessaMls .~ .  
Member. SEE& %. P. Gupta Cmmiitee on lJarket Making' (1998). 

Member. SEBl Cornminee on P d i i  for Derivalives. 
. . . .  :,... . . ~. 

hdnGadYhSBT"fed-Reseadl . ,  . 
. . - .  m 

. . .  . 



Member. SEBI Committee on Policy for Market Making. 

Member. SEBl Economists Forum. 

Member. NSDL Computer Securities Committee. 

Member. NSE Committee for the Development of the Debt Market. 

Member, llSL Index Policy Committee. 

Member. NSE Steering Committee on Cerliication. 

Member. NSE Curriculum and Training Committee. 

Member, Investment Committee for Endowment Fund, Ill Bombay. 

Member, Editorial Board, International Journal of Life Cycle Assessment. Ecomed Publishers. 
Landsberg. Germany. 1999. 

Member, Report Editing Committee. UNEPIAPECIAISTINEDO. symposium on Life Cyde Analysis. 
1999. 

Member. Editorial Advisory Board. Environmental Monitoring and Assessment. Kluwer Academic 
Publishers, The Netherlands 1998-99. 

Member. Editorial Board, Indian Aerosol Science and Technology Association, Bombay, India, 1998-99. 

Referee to few International Journals published from Europe and USA by Pergamon Press, Academic 
Press. ABWMA . Kluwer Academic Publishers. Ecomed Publishers 1998-99. 

Member. Board of Studies, S.N.D.T. University, Mumbai, 1998-99, 

Suryanarayana M.H. 

Member, International Team of Experts to Finalise Policies for Poverty Reductionin China, UNDP and 
China Institute for Reform and Development. Hainan, 1998. 

Member. Expert Group on Living Standards Measurement Studies. Government of Tamil Nadu. 
Chennai. 

Swaminathan Madhura 

Member. Board of the International Association of Feminist Economics. 1998-2000. 

Awarded the first Sir Ratan Tata Fellowship. at the London School of Economics and Politics. February 
to August. 1998. 

. .  . , . 
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Thomas Susan 
Member, NSE "Index Ihnmineeee. 

Men&%. NSE "I2unbbm Fomuhbjon and Training Cannmth . 
. . 

-, Board d Diredas. Geo)it Searities Ltd. 

Students: 

Anow Singh 

Awarded a Ph.D. Febwship by United Natiw Universityflnstitvte (or Advancad Shdes (l3WW.S). 
Tdryo frwn 19th Novembec 1998 (or a period up tD 8 months. 
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I 

I 

I 

RBI Chair Professor. 

I 

li 

~.. .~. -. 
sr 

~- 

'30-11-1998 Sugata Ma jit Trade, Inequality and the Developing Economy. 
i 

! 
1-12-1998 

NIPFP. New Delhi I 
Some Results on Inelastic and Elastic Demand Model 

Associate Professor of Product Differentiation. .- ... .- - ~- 

University of Notre Dame. USA 
21-12-1998 Ashok Desal Refonlng the Capital Market 
- - -- . . . . -- . .- -. -. - 
22-12-1998 Ash& Desai Current Slate of thsnd~an Emnomy. 
51-1999 Joshua Bishop Privale sector Parbcipalion in Sustainable 

6-1-1999 Samuel Bowles Rethlnklng the Effuency-Equaltty Tradeoff Sustatnable 
Unlverstty of MassachuseUs, USA Wealth Redlshbubon 

I 
14-1-1999 Robert Cassen Why Populabon Manen and What Can Be Done about 

Professor Emerltus at the London It7 
School of Eunom~cs 

I 



I I 
- 

oats Name of Visitor 

1-2-1999 
-i 

l ~ r m r n  D Rcsenaanz l~rade ad Ennmnmen~ 

4-2-1999 

24-2-1999 

sbmhd University. USA 
KausikChavdhui 
ISI. New Dehi. 

~ T ~ e n d V e n r r ~ R a n d o m ~ ~ i n s ) o b ; ~ i o e s  
Evidence han Emerging w. 

. . 
v l  uUny I ~ l C r s e s w n e n t d h e E a s l A s i a ~ .  



9. Student Activities at IGlDR 

Sr. Name d Stydent Thesis Topic SupervEsor/ Committee Status 
No. Guide Members 

1990-91 

1. Deb ChaHopadhyay Eaxlomic Operation of lhe Jyoti Parikh 
Power System in lndia 

Kankar 
BhaHacharya 

Kirit S. Parikh 

Completed 

Completed 2. Piyush T i r i  Enecgy and Environment Jyoti Parikh 
Constraint Housing Markets in 
lndia 

Incentive Compatible General Jyoti Parikh 
Equilibrium Electricity Pricing 

Kirit S. Parikh 

1991-92 
4. Mukesh Anand Shadow Prices for India: A P.V. Srinivasan 

Guide lo Policy Refonns 

Industrial Dispute - A  Bibhas Saha 
hobabilistic Approach 

Raghbendra Jha 
Shikha Jha 

Anindya Sen 
V.K. 
Ramachandran 

Rajendra Vaidya 
P.V. Srinivasan 

Submined 

Ongoing 5. lndranil Pan 

6.. Rajendra Rane Risk. Retums. Anomalies and Kirit Parikh 
Ef6cknc-y of the Indian Stock Subir Gokarn 
Market: A Study of Cmss- 
Sechnal and Calendar 
Effects in the Bombay Stock 
Exchange (1 964-95) 

Ongoing 

7. Mridul Sagar Modelling Exchange Rate Raghabendra 
Dynamic for Indian Economy Jha 

Nachane (BU) 
D. Ray (RBI) 
R. Krishnan 

Ongoing 

Ongoing 

Gngoing 

Soii Nutrient AvailaMe and Kirit Parikh 
Sustainability of Agriculture in 
Punjab 

Energy. Envimnment and Jyoli Parikh 
Sustainable Development: A Kirit Parikh 
Case Study of lndia 

J.P. Painuiy 
Mahendra Dev 

0. N. Salyanarayana 
Murthy 

Man4 Panda 

1992-93 

10. Anoop Singh Energy and Environmental Kirit Parikh 
Pdicy Modelling Jyoti Parikh 

Some Emnonetsic Issues in M.H. 
Consumer Behaviour Analysis Suryanarayana 

Subrata Sarkar 
Shikha Jha 

Kirit Parikh 
Subrata Sarkar 

Ongoing 

Completed 



Sr. NamedSMent Thesis Topic Seur 
No. Guide Yembsn 

12. GangaawDabha. RdedCapiWhbbts K L i t m  VeenaUaha mesis 
bnpec(eclmshMone(ay AcialeshKmw - 
TrammasanLkkharsm: 
Sane tndian Evidence 

13. PndPepa hceNiWsadmtmil  Anidy;lSa, BblurSlha - 
N e e W a n b  SHdpAa 

I -Rae. Policy-dthe-and mF%dch Kills.- - 
GasSeUuinlnda Kalra 

Bha(gchaya 

15. SUhhaja lndsbialadTRdaPdciesinAnidyaSen BbhasS;aha c%F+g 
Bha(tacharya *UemaPaMI=a'eC U S a t a  

Er,vbmeM 

16. Samer Rege AppCadGaneralEqkiWiun KiilPaikh P.V. S&&a%a 
AnafVsirdhdarTaxand 

Ongons 
s w b h  

Trade Pdcy 

17. SahdGhmh EanomiadWape AnindyaSen BbhasSaha oWm£l - -SaLar 
18. sudptahroa Ray E~qIqmeNTunoverand Vema Mkha BW%as Saha onpDis 

Wages: A Skdy d he skdaSa+~a 
OrgmkedLabarMaketin 
hQa 

19. SudipaMajumdar EnbyDemguMmLabou skdaSarLa S o u g a I a m  Olllgong 
Union Respaaes ad BibhasSaha 
r U a a s n * l e m m c v . A ~  
d h e i \ i h s ~ i n h d o  

20. PaplaRay Rdad(3ablhMa*lay V a ~ k W u a  BlMasWn c*19oi9 
Trammissm M* 

21. ~ s a n h a ~ a v i ~ ~ ~ o d e ~ g a n d ~ d  WM m~ cmprew 
A- 

-Aealbre 
22. SwmyaSha*aB. TradaElIedsdErdmgo VemaUDha R l(rishra osoirs 

Rate A Case 
SeJdydaleIluimScsnaio 
(19751994) 

n. Saha DekmJnantsdAdoplimd Uadhra S.UahandnDav ThaD 
HWRicain WeslBeIga Swemiugran SUbdaSarlra SlrbmilRd - 



Sr. Name of Shrdent Thesis Topic Supewisorl Committee Status 
No. ~ u i d e  Members I 

1993-94 

24. BAN. Sharma 

25. Vinish Kalhuria 

26. N i i i t a  Das 

27. Shridhar Dash 

28. Tushar Waghmare 

29. Jayatu Sen C 

30. Vkas Rawal 

1994-95 

31. Sanlanu Gupta 

32. Rajeev Ahuja 

33. Saumilra Bhaduri 

34. Puneet Chitkara 

35. G.S. Haripriya 

Modeling Framewotks for 
Electric Generation and 
Transmission Planning 

Technology Transfer. 
Productjvily Spillover and 
Technical Change - A Study 
of the lndian Manufacturing 
Industry 

Optimal Regulatory Policy: 
Applications to the lndian 
Telemmmunications Sector 

lndian Asset Markets: Some 
Empirical Issues 

Market M i i l n i d u r e  and 
Performance: A Study of 
lndian Stock Exchanges 

Jyoti Parikh Kirit Parikh Ongoing 
Kankar R. Ramanalhan 
Bhattachafya 

Subir Gokarn K.V. Ramaswamy Ongoing 
Subrala Sakar 

Raghbendra Jha Ajil Mishra Thesis 
P.G. Babu Submined 

Ashima Goyal Ajay Shah Completed 
Subrata Sakar 

Subir Gokarn Rajendra V. Ongoing 
Subrata Sarkar 
Ajay Shah 

The Indian Credit Rating Subrata Sarkar Ajay Shah Ongoimg 
Industry: An Evaluation Veena Mishra 

Irrigation Devdopment in West Ramachandran Madhura S. Ongoing 
Bengal: 1977-78 to 199596 Mahendra Dev 

Essays in Fiscal Fedaralisrn Raghbendra Jha P.G. Babu Ongoing 
and Fiscal Expenditures Jayati Sarkar 

Essays on Insurance Markets Ajit Ranade Kiril Parikh Ongoing 
Bibhas Saha 

Pattems and Detenniints of Subir Gokam B. Guha-Khasnobi Ongoing 
CapiU Slnidure: A Study of Subrata Sarkar Jayati Sarkar 
Vie lndian Corporate Sector 

Estimation of Performance Raghbendra Jha Subrala Sarkar Thesis 
Benchmarks, Inefficiency Kankar 6. Ramanalhan Submitted 
Measurement and Pricing of 
Power 

Environmental Accounting. Jyoti Parikh Kirit Parikh Ongoing 
Carbon Sequestration V.K. Shanna 8. Sudhakara 
Pdential and P d i s  for Red* 
Carbon Mitigation h India 



Sr. Name d Student Thesis Topic C a n n b n  Staa 
No. G d e  Uanbers 

3f. !%garKopaIbl B a n k . m -  .. . RashanaaJhaw- onpms 
S e a n b r a b a , a n d F i i  Ai( Raade 
Inhaseuchr: A Case sludV d 
India 

37. Sa(ish Pandey KiilF'aikh J y d m  o*pil9 
TechmaananicAMtywsd KankaB. 
operal iaralm- 

38. VadharaSaple 
. . 

-.-and Sutr*Galun hiwyasen cnpone 
Their Elfed on Fm Rajen&aR. sublafa- 
Pdc,mvlm:As(udyd(he 
~ C o r p o r ; l l e -  

39. Mudit K L c m g . k m w -  J y o t i M  KrilP&dl Onpci?l 
IbrcwmacWEwgySeda AnianaDas 
inlndia 

40. B a d  Nag EmmmicandmAM)yskJyotim mPaWl Ow%l 
dChatBChagehIndia V-KYlama 

41. Kan Karande TheMultidnhcndSbudure PjilRaade -.Sen - 
MY- 

1995-96 

42. Uanas Paul I+surshEg*EbriunW RaQhbendaJhakrhinsG0Y;ll OW%I 
Exchage W a n d  lls 
R e b m c e b h d a  

I S 9 7  (Ph.D.) 
43. ChiinpG4.m H a v e O E C D ~  KrilPaM m- Ongoins 

RebcaIedTheiPoIution 
Intsnsin,hdusriglpffi 

44. Mita Chaudhay Rde d FnanddhShWcs in Subrsta SrLa Jay;* SaLa onpcis 

cappale- 
45. lbotanbis~ongjam swh~~andDemadlor RaghbendaJha AsMnaGorj Onpig 

FnancialIllse(mhda:An 
& l e g a k h d e x ~  
Aopoach 

46. WndraSama Estmafion- SutaThaMs 
Evdua(mdb&mtkeVaR &- 
Models 

47. JesimPais U l b a n ~ l a b a w F ~ r r a  LbdhuaS. =W%I 
in India and Earonric % V.K. 
ChmgeshIhe1090r RaMchandrar 



Sr. Name of Student Thesis Topic Supervisor/ Commitlee Stalus 
No. Guide Members 

1-97 (M-Phil.) 

48. Dinabandhu Bag The Economics of Pesticides Jyoti Parikh Completed 
Application in Agriculture and A. Ganesh 
Environmental Damage Kumar 

49. Deba Prasad Ralh Alternative Approaches to Raghbendra Jha Thesis 
Money Supply Process: Submined 
Theory and Evidence 

50. Partha S. Chatterjee R 8 D and Market P.G. Babu Ongoing 
Incompleteness 

51. Nivedila Goswami Industrial Determinants of Jayati S+ar Ongoing 
Ownership: A Case Study of 
the Indian Corporate Sector 

52. Soma Dey Renegotiation and Incomplete P.G. Babu Ongoing 
Contracts: Effiuency Issues 

53. Yashajit Saha Employmenl, Wages and Jayati Sarkar Ongoing 
Productivity in lndian Public 
Sector 

54. Ravi Prakash S. Measuring Impact of Ajay Shah Ongoing 
Classification of Bombay Susan Thomas 
Stock Exchange Grwp A 
stocks 

1997-98 (Ph.D.) 

55. Rajib Das Causes and Consequences of Veena Mishra Subrala Sarkar Ongoing 
1995-96 Liquidity Crunch in R.Krishnan 
India 

56. Kakali Kanjilal Term Strudure of Interest Raghbendra Jha Ongoing 
Rates: Some Macroeconomic 
Issues 

57. Rajarshi Pandit Organizational Characteristics. Subrata Sarkar Ongoing 
Restructuring Options and 
Firm Performance: A Study of 
Indian Corporate Sector 

58. Bikram De Essays on Business Groups Jayati Sarkar ' Subrata Sarkar Ongoing 

59. Sanjay K. Singh Planning Infrastruclure: The Raghbendra Jha Ongoing 
Transport Sector and Its 
Linkages with Environmental 
Issues 



Sr. NamedStudent ThesisTopic supervisor1 Carmllca Stah6 
No. Guide Uembar 

60. SaabhGhosh Govsmacelhouphw Subratasa(la 
corCaponrsConbdand 

oneoip 

hcenlirer: A 

1997-98 (h4.M) 

61. SyedAkPaMoonLsTmeVaMiomhBETk *Shah 
EvldenoeLunulehdia -- c*loono 

%?&Make4 



10. institute Facilities 

10.1 Llbraw and Information Services - 
The library of the Institute is rapidly building up to 
be one of the leading professional research and 
reference libraries in the country. All bibliographic 
details of books, journals and' CD-ROM databases 
are accessible through the campus-wide Ethernet 
network. The library has over 40,000 printed 
documents and it subscribes to over 470 national 
and international joumals. It has established 
contacts with over 100 national and international 

, organizations for exchange of the Institute's 
publications and inter-library ban arrangement. 

Library homepage provides links to varidus websites which are of importance to economists. 

10.2 Computing Facilities 
The IGlDR computing infrastructure consists of the hardware infrastructure (including the various 
operating systems), the sohare and various databases. In addition, there is a help desk facility and 
ongoing maintenance and supporl activity. 

Hardware 

The Computer Centre is equipped with various servers, based on the Digital Alpha chip technology, 
Sun Ultra Sparc, and others on Intel based technology. which act as hubs b r  the network. These 
servers provide Messaging, Computing and Database application services, print and file sharing 
services, library services and also lntranet and Internet access services. The bigger main servers are 
DEC Alpha 4100s. DEC Alpha 600s. DEC Alpha 3300LX and SUN Netra-J; with RAM size between 1 
Gigabyte to &I Megabyte arid a combined disk space of almost 100 GB and a RAID environment. One 
DEC Alpha 255 MHz with 64MB RAM. two Pentiums of 166 Mhz with 32 Mb of RAM, and one Pentiums 
200 Mhz with 32MB RAM serve as lntranet. Iritemet. News servers and Gateway to the Internet. Two 
Sun Java Stations. various 386.486 and Pentium based PCs and VT100 terminals situated all over the 
campus are connected to the servers via an ethernet-based local area network (LAN) on fibre optic 
segmented backbone. 

Six HP Jet Direct Network Laser printers are connected to the network, and there are other laser. 
inkjet and dot matrix printers, and also a CD ROM slatim that can load 14 CDs simultaneously. 

Other hardware at IGlDR includes a HP 4C Colour Scanner. Calcomp Digitizer, CD- Recorder, 214, 
4l8 and 12124 GB DAT drives, roaming CD ROM drive. ID€ cartridge drives and Magneto Optical 
drives. 

The multimedia centre consists of a T230pro Real Time Frame Grabber, PC1 based Flexcam Pro 
Digital Studio. N IEW Computer to N Adapter, and an EXTRON VGA to PAUNTSC converter. 



IGIWs LAN is also hooked into the lntwnet and WWW through a Mkbps capacity leased dala 
c imd carneded to V i  San~haf Nigam Lld (VSNL). 

opantins syst- 
The qmating system for the main serven is Digitd Unix and SUN Sdaris. The Penliuns haw SCO 
Unix or Linux and Wlndom NT. Most d the PCs run on Wpldows a mn96 a M) 
operating system and atso have X Wlndom inteffaa?. Network br al Wndw -6. 
including file and print services and database savicas is managed by SAMBA a plbCc daMir 
sdtware. InadditDnthereisahelp&fac*tyandoneoingmainlenanzandm-.Al 
comprterr at K;IDR are intenonneded and oparale in a highly mhmked enviamenl 

In additan Ihe canprting facility also indudes a cvnvuletized Rnaty system. 

So- 
Apart h operating syshns. Ihe sdlware at GIDR coMists d (a) ennanebic md aatktid 
software pacbges that run under MSDOS. Wndaws or UnbS (b) Omce and s*le pcobuc(s (c) 
pmgramning hguagesand ( d ) o t h e r a n m e n i a l . ~ ~ a n d  m m a m n m d  poduds. Then? 6 

a continuous pmcess d upgrading bolh software and hardware. 

The eananetric and stalis(ica1 packages are Stata. SAS. TSP. hkmlil, Gauss. Lindep. DEA. 
Shazam. GAMS. MatJnmatica and IMSL library d muthes. Oflice mbmatkn and rrad pnressing 
soflware &e MS ofwe. Lotus Smarts*te. and word Perfed am also svawlk. The 
languages used are C. Fcflran and Digital V !  Forban. Pascal, perl and awk. Ohec sdlwaes We 
TeX ( a typesetting and printing dtware). antivirus todkit (for protecting PCs from viuses). SPANS 
explorer for GIS are also availaMe. 

10.3 Databases and Books 

IGIDR maintains several databases that cuntain Mlional and htematanal eananic data. Some d he 
bigger databases are Pmwess and Trades (produced by CMIE). Advmcd Stodc Andysis (A!%). 
Capitaline OLE hwn CapM Markets. STARS ( W d  Bank). InIemaW Fnancid SBlistics. EEoronic 
Litemlure (EconM). Social Sdaoce C i i  Index (SCSI). FA0 Statislies. Wodd Energy daabara. and 
INlELEC. The computer centre stocks a large coDection of valuable manrsls and other dated 
doannenk. The lbrary also maintabs a big cdlecb&l d campuler bmks. g d e s  and retaw 

T h a ~ e r h l r e ~ c o n d u f t s ~ d b a h i n g a n d a r i e n t a l m s e m i n a r r l l e c h r t r s o n ~  
ampukr-related topics and soRwae pacbges induding E-Mait, Wn95. Unn. CIMM. CapatJine Ole. 
lntemet techmkgk. and Netscape. lo enhanx, and upgrade the complter &ls d the user 
annunity of IGIDR. 

10.4 knanltlas 
ThecarrpusincludesothcekiMingsforcesearchand~~staf f .~rmmsdddlercnt  
sizes. a 500-Seat auditorium. Cbrary, canpuler centre and a ca(eteria. Harsing kc lhe &I is panded 
on the campus. A guesl househslel build@ provides fwnished roans (or s4wkmIs and vaibng 
scholars. There are atso some recreational k d k 5 s  vrhich indude a ZOmeba suirnirg pod. a lemjs 



court, an indoor badminton murt. a table tennis room, a small jogging track, a fully equipped weight - 
training centre and a children's park at the Institute 

I 



11. Personnel at IGIDR 

Faculty and the areas of Interest: 

Director 

Parikh Kirit S. ScD. (CM-.). D e v e ~ p o l i c y , ~ s e n d p b n n i n g m o d e b . ~  
MS. (Eananics and Engg). M. US4 poky, ernimnmen(al policy and porV. 

Senior Professor 

Parikh Jyoti K. m.0. (~hysics). Energysvsrems.energymodel ing , -end~.  
UrLsrslV &Maryland. US4 p o w e r s y s i e m s p d i c y a n d ~ .  chatecjmge. 

sustainable dewkqmkmf, -al econoixa. 

Professors 

Dev Mahendm S. (On Leave) 
m. 0. (Eanants). 
~ - s c b d d E m m * c s  

Jha Raghbendra PhD. (Eanmcs), 
Ce*mbiam&ws#y.USA 

Jha Shikha Ph.D. (Eanomcs 
. . . ).hdan 

S l a b s b c Y ~ , N e w D 8 # i  

Sen Anindya (On Leave) 
m.D. (-), 
hiwx-aydSarlhem-,USA 

Suryanarayana M.H.. 
PhD. -). hdan 
hsmte. CdarLta 

Agricuthd eanomics, farm end non-farm w. 
safety mts ibr Lhe poor. 

Thew d dhe fLm. indusbd oqanhatim, regubtion. taw and 
ecommk. 

Consumer demand analysis and &w@mmd eanomics. 

Associate Prof- 

Ag-I Pradeep m.0. (E-). Devebpment -, eanomiC ihecwy. hmti& marlreh 
Stanfad Unirenily. USA Economics dh&Wons end r e f m .  

Geetha S. m.0 (- t?esemh). E c w w w b ,  cpmbbns research. 
h d a n ~ d T e d m b g y , ~  

W a r n  Subir V. (On Leave) m.0 Indudrial eoncmh. linandd eanomics. coqwaiM 
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Preface 

1 
1 This year marks a dcudc long involvement of IGIDR in the climate 

1 change srca that began prior to earth wmmit at Rio. 

IGIDR's work coven many m and disciplines (see back cover). 
IGIDR studies show that multi-disciplinary r-h that addresses 
policy issues pertaining to energy and environmental problems is 
critical for Matcgic planning and policy formulation in the Indian 
energy and environmenul sectors. In 1989. IGIDR hosted a national 
brai~tonning workshop on Sustlinability: Defmition. Muswement 
and M o n i l o ~ g  which wnuibuted to the development of the National 
Conscrvetion Smtcgy adopted by the Government of India Prior to the 
Eanh Summit, Rio. Unitcd Nations Conference on Envimnmcnt and 
Development (UNCED) sponsored r shldy at IGIDR on consumption 
partems that dcalt with inequity at inlemational level in ~ u r c c - u s e  
and their linkages with climate change issues. Subsequently, a number 
of a r m  of local, national and global intacrts ue wvucd that range 
fmm swtainable development, tnde and envimnment, environmental 
accounting and valuation and so on. These uc long term issues which 
are also complimented with analysis of shoe term and medium tcnn 
issues of national concerns. In this brochure we repon on o w  activities 
mainly in the a m  of climate change. 

With the underomdig obtained fmm research. IGIDR has actively 
panicipatcd in national and international policy dialogues. Thus. 
IGIDR h u  interacted at various fora and wilh various organizations 
such u hiinistry of Eoviro~nent and Fonru. United Nations 
Development P m g r a ~ n e  (UNDP), lntcrgovcmmcntal Panel on 
Climalc Change (IPCC). Global Environment FaciliIy (GEF), United 
Nations Conference on Environment and Development (UNCED) and 
at Intugovcmmenul Negotiations Cornmince (Ma deliberations prior 

\ to the Eanh Summit at Rio. In addition. IGIDR inMfts with 
academiw and policy makers through ICKIIC~ papen, popular articles, 

I editorials and media events. 
I 
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Staff and Students Involved 
In addition, a number of smdcnts do their M.Phil. and Ph.D. theses on 
iuuu of environmental policy. 

'IbPr u a m  staff involved in tufhine md completing rcs& 
pmjcm Other d also gck involved from time to timc according to 
mdr intarrrPI. The f i ~ ~ ~ I t y  membus d p m j d  rIalYinvolved arc listed 
below alphabetically unda ufh category. 
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International Issues 

Climate Convention and Policy Instruments 
* Jyoti LParikh. Roy Culpeper and Davis Runnalls, J.P. 
Plinuly (Eds.), (1997). C ' U  Change and North-South 
Cooperation. Taka McGnw Hills Publishing Co. Ltd, New 
Delhi. 
The Eanh Summit at Rio in 1992 w u  important for all the nations on 
this planet. Biodiv~ity, umhabk dcvclopmcnt, climate change, 
global warming. panhouse gases and b e w  unduttanding between 
the developed and developing countries wen ~e of the isrucs which 
lbrorbcd the world community. This book examines the post-summit 
initiatives and the scientific, political and economic issues from the 
perspective of joint implementation between the North and South. It 
comes as a mult of a collaborative effort between the authors working 
in repuled instiNtions in India and Canada. 

* J.Parikh and K.Arrow (1996), "Decision Making Framework 
for Climate Change", in Powrfy, Environment and Econontic 
Dewlop~~tent. N.S.S. Nmyana and A.Sen (eds), Interline 
Publications Pvt. Ltd., Bangalore, India, 1996. 

Jyoti Parikh (1997). "What is India Doing to Minimise GHG 
Emissions?: Policies, Programmes and Institutions". Presented at 
Bangladesh and at COP3 Kyoto. 

It is often assumed t h t  the non-l\nnex 1 countries are "not doing 
anything" to reduce gncnhouce gas (GHG) emiuions. It is shown hen 
with UEC study of india. that they are doing a lot What is more is that 
there is a consensus in the Government u well u among the people in 
these rocieties to follow m a o m  cotucrving pneticcn. Policies, 
pmgnmmes and itutiNti0~ are in place. The prrrent article shows that 
'own-initiative" programmes have already shown nsulu in quantitative 
am in levml area# : for example, energy eficiency and conservation 
pmgnmmes in t m  of r e d u d  energy intensities, coal substitution in 

terms of reduced shares in total energy and progrnmmes and increased 
w e t s  through LLFtiNtions for the renewables. In addition, effooru for 
phtations generate carbon sinks and effom for reducing air pollution 
Plro reduce GHG emissions. India has cultural baditionr. tbat suggest 
"Reduce conuunprion, Reuse producu and Recycle mrcrials". 

i 

I 
Mo1oover, due to shew poverty and deprivation. carbon emissions ai-e 
u low u 54 kg and 91 kg per puson for rurpl and urban poor 
mpoctivoly u oompued to 250 kg dl-India avcnge and 1100 kg 
world average. The poor o h  do not W e  water, fuel, light bulbs and 
infnrrmctun such u rchwlr, hospitp*, roads or electric power. It is 
suggcncd tht mom nrppac to dew good pncticu &c.-ging from 
cultural esditions, aruarl funds for "own-initiative' oropnmmo and 
lcchnology bpatfu for modem tcfhnologies can l u d  toleven greater 
impact. At the m e  h e .  efforts to eliminuc poverty and deprivation 
are needed. Poverty alleviation may reduce emissions due to land-use 
change but increase the emissions related to improved living standards 
The increase due to Inner can bo reduced by careful planning and boner 
tcehnologies. 

Jyoti K. Parikh (1998), "Linking Technology Transfer with 
Clean Developmmt Mechanism (CDM): A Developing Country 
Pempcctive", Presented at Columbia University. 
Fnmswork Convention on C l i t e  Change (FCCC) expmly commits 
Ule AMsX 1 countriu to pmvido f m c d  maourws and technology to 
doveloping munbiu u, II to mtrol, d u c e  or prevent GHG 
emiuionr The prs~llt paper nguu tbat the ultimate goal of any actlon 
in thc field of oMIfer of ccfhnology (lT) should not be just applying 
puticulnr technological rolutionr to the GHG problem, but to enhance 
the uplbilitiu of developing counbiu to uacv the need. select, 
impon. I m i l r a ,  d . p t  and develop thc appropriate tcdylologicn. The 
plpor Jlo I& into the wiow dLnuuitu of t h t  mults in 
capacity building in dsvoloping countria. High up-front costs and lack 

! of awucncv (infornution) hr d t c d  in signiGunt undu-utilization 

I 0fup.citicr. thus &cling u &or buricn in their m i o n .  The paper 
Iko I& into the various market and government relaled bnrriers 
fonnldhg the dihnion ofvuious GHG reducing rschnologiu. 

Jyoti Parikb and Kirit Parikh (1998). -Free Ride through Delay: 
Risk md Accountability for Climate ChPnge", , Journal of 
Envlronmcnt and Dswlopmcnr Economics, Vo1.3. Part 3,1998. 
What the concerns of developing countria if they wish to bo active and 
dcciuva pumen in the collcctivc decision making pmceu7 These arc: 

* represents a book or a monograph. 





by climate change. This article reflects on North-South issues 
sunounding the climate change debate. The author also highlights 
certain issues whicb are difficult to address in conventional cost-benefit 
uulysis. 

Jyoti Parikb. (1994). "Joint Implementation Survey: 11 
Su-g Nortb-South co~p&tion", Climate Change Bulletin, 
Irrue 4,3d Qrurtw. 

J Y O ~  Parikh, P.G. Babu and K.Parikb, (1994). "Decision Making 
Frama~ork to kkh.ss Chnatc Change", in Steps Toward a 
Deckion making Framework lo Addnv Climclte Change. 
G.Pillet and F.Gassma~ (Ed%). Paul Schemer Institute, 
Switzerland. 

Consumption Patterns 
* Jyoti Parikh, Kirit Parikh, Subir G o h ,  J.P. Painuly, Bibhas 
Saha and Vibhooti Sbukla, (1991). "Consumption Patterns: The 
Driving For= of Environmental Stress". P-cd for the United 
Nations Confucnce on Environment and Development 
(UNCED), by IGIDR 

Jroti Parikh, Manoj Panda and N. S. Murthy, (1997), 
"&nsumption Pattern by h ~ m e  Groups and Carbon dioxide 
Implications for India: 1990-2010", Inlern(lltona1 Journal of 
Global Energy Imres. Vo1.9. Nos.4-5. 

J. P d  4 JP. PkulY, (19941, " P ~ p ~ l a t i ~ n ,  Consumption 
P ~ ~ I s  G l o u  Warming", M I O ,  VOI. 23, NO. 7. 

Jyoti P* md Kirit Parilrh, (1991). "Role of Unsustainable 
Consumption Partunr and Population in Global Environmental 
St-", Inlernutio~I Journal of Sustaimble Developmenr, 
Vol.l,No.l,pp.108-118. 

IPCC Related Issues 
K.Arrow, J.Parikh. J.Pillet, K.S. Kavi Kumar and P.G. Babu 
(19961, "Decision Making Framework to Address Climate 
Change", Chapter 2 of IPCC WG III, Second Assessment Report. 
Cambridge Univ. Prcss, Cambridge, U.K. 

KJ. Arrow, J.P&, G.Pillet, etal., (1996), "Decision-Making 
Framework for Addnrssing Climate Change", in J.P. Bruce, H.Lee 
and E.F. Haitur (Ed). Climate Change 1995: Economic and 
Social Dimensions of Climate Change, Cambridge University 
Press. 

Jyoti P& (1992). "IPCC Response Strategies Unfair to the 
South". Nature, Vo1.360, pp.507-508, loth December. 

GEF Related Issues 
Vinish Kathuria and Jyoti K. Parikh. 'Technology Transfer for 
GHG Reduction: A Framework and Case Studies for India". 
Framework Convention on Climate Change (FCCC) expressly conlmits 
the Annex I countries to provide financial rcsourcu and technology to 
developing countries so ns to control, reduce or prevent GHG 
emissions. The present paper argues that the ultimate goal of any action 
in the field of transfer of technology (TT) should not be just apply~ng 
particular technological solutions to the GHG problem, but lo enhancr 
the capabilities of developing counIiia to assess the need, selecl. 
import. assimilate, adapt and develop the appropriate technologies. Thc 
paper also looks into the various dimensions of TT that results in 
capacity building in developing countries. Using CMC studies of two 

I GHO reducing technolopica - one from the demand side (Compact 
FluomcPll Lamp, CFL) and other from the supply ride (Photo-vollaic 
Cells. PVs), the present paper hies to find out whethu the TT has been 

b adqwte in significant capncity building or not. The u9c studies show 
t h t  the technology absorption ia still incomplete. High up-front costs 
and lack of awucnesc (information) hu resulted in significant under- 
utilization of capacities, thus acting as major barriers in their diffusion. 
The paper dso looks into the vuioua nurket and govunment related 
buricn forestalling the diffusion of varioua OHG reducing 
teehnolopies. 





endogenous income distribution, truly dynamic behaviour and covering 
the whole economy is an intcgnted topdown bottom-up model. The 
rcrulu show th.l C 4  mission reduction impose costs in terms of 
Iowa GDP and higher poverty. Cumulative emission reduction targets 
M. however, pmfuable to uurupl &lion targets and that a 
dyam!idy optimum arakgy can help reduce thc burden of mission I 

Th lCCMriO8 hv0lVbg c 0 l n p l d ~  for the lops in 
welhrr am M I  vay c~couragiq u they require luge capital inflows. ! 

. . 
Cmomed wih Qu. rcnvior involviig md.ble ~ lLs ion  quota give 
Indim m iacrndve m be carbon cffrcien~ It bocoma r net seller for the 
fim 2.5 y u n  and ~CELU~C of reduction in urban intensity it would 
demand krr in Lua y u n  when it hecomes a net buyer. The results 
supOot ibu for indin. and other developing countries, the window of 
oppormniry to sell &n quow is the next two decades or so. 

Saumen Majurndar and Jyoti Parikh (1997), "Energy Demand 
Forecasts with Investment Constraints", , Journal of 
Forecmting, Vol. IS, 549-576, 1997. IGIDR-RP No.25 I .  

Jyoti Parikh and Subir Gokarn, (1993). 'Climate Change and 
India's Energy Policy Options: New Perspectives on Sectoral C& 
Emissions and Incremental Costs", Global Environmental 
Change, 3(3). 
Thii paper prermU an analysis of C 4  &ions in the Indian 
cf~nomy ud ruminer ihc implications of dtDnutive policiw to 
rrdrrc tban Tbir analysis g w  beyond the conventional approaches of 
looking at #sqy mrpply reucturs uui end-wu of energy. hstead, it 
cxamina Ylowa of energy in thc ccoaomy of India through s 60-sector 
input-outpul modcl. authon .how that dkcft rmiuions of COz ue 
hi* in b e  clcftricity rector followed by iron and stctl, road .nd air 
mnrpon. ud od tar. If r similar analysis by h a l  demand is unied 
o u ~  i n c o p x h g  both direct ud indirect emhions. the highest 
cmiaing rstor u conatrwtion, followed by. food mpa, road uui air 
mnrpon. ud lo on Tbir indicates %.in ddition to m g y  
eflicicncy, improving unrhuction cfliciency, could .*o lead to C& I 
uvhga @y using lou enugy-inlon*vc matchh or by nuking optinul b 
use of them). It u ah ahom by genmthg dtDnutive energy policy 
r r r u r i o * t l u t i f ~ u v o 1  cllcrpy fiom.od nther t h ~  from 
imporrcd oil to rcdum C4 emhion, hen uving fomgone am mom 
ltvD Rs.5634 million for only lG% of aarpy uving. Sectoral priorities 
ahchngc.Touw~thcpowerrecm,ironuuisudl,coal~,eto 
will require anention. To uve oil, mrUporS mfmery ~d fertilizere will 

require anention. Similar arguments arc made for substitution of coal 
by oil and gar. Additional costs of Rs. 10 billion would be ~ncurrcd by 
10% substitution of coal by 011 and g.r u compared to the current 
policy of substituting oil and gar with 4. vricle offers another 
inkipretation of the notion of 'incmenul costs' though comparison of 
two alternative development rmtcgies. 

D.CMtopadhyay and Saumen Mnjumdar, (1993). "Impact of 
Oil Price Shock on Carbon Emissions in India: An Econometric 
Analysis", IGIDR-DP No. 95. 

Sectoral Studies 

Power Sector 
Jyoti Puikh, J.P.Painuly and KBhta~harya, (1996). 

Environmentally Sound Energy r n i e n t  Strafegia: A A e  
Study of the Power Sector in India, Report submitted to UNEP 
Collaborating Centre on Energy and Environment, RISO, 
Denmark, 1996. 

* Jyoti Parikh, B.Sudhakara Reddy and Rangan Banejee. 
(1994). Planning for Demand Side Management (DSM) Options 
in tk Electricity Sector, Tata McGraw Hills Publishing Co. 
Ltd.,New Delhi. 

B.Sdmkam Reddy and Jyoti K. Parikh, (1997). "Economic and 
Environmental Impacts of Demand Side Management 
Pmgrammcs", Energy Policy, Vo1.25. No.3, 1997. 
Thia prpa abldia 12 DSM options which could be implemented in 
vuiouc categoriu of industries in India. It euminu their costs and 
m m i c  and environmental impacts, and atiuuw yearly targets for 
thc next IS y a m  (1995-2010). Tbe d u  indicate that nvings of 
24616 MW uui 122991 OWh un be achieved over thc but line 
growth with r c a t  of Re. 325568 million (i ptcaa~t values). Fmally. 
thc potsnthl envlonmurt.l m d ~ f f  between systan cost md power 
plant emhion reductions is d k d  This u M effort to urry out 
bottom-up modelling, which mainly look# rt pmgfmme cosu where 
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inatcad of bricks. The cost increases by 0.54% for a 4% reduction. 
Howcvcr, for a 21% reduction, the cost d a t e s  by 27%. We also 
uMine impacts on employment, materials used etc., due to changes in 
w- 

Transport Sector 
* Jyoti Parikh. Manoj K Panda, R Ramanathan, Piyush Tiwari 
and N.S. Murthy. StructuraI Trmfonnation Process Towards 
Sustainable ~eve ld~ment  in India: Macro-economic Scenarios 
and Analysis of Transpon and Co~truction Sectors, kpor t  
submitted to MFRAS, Zurich. 

RRamanathan and Jyoti K. Parikh, (1999). 'Transport Scctor in 
India: An Analysis in the Context of Sustainable Development", 
Transport Policy, (6)1,35-45. 
A brief rwiew of the Indian onnspon seftor in the past few decades is 
provided in this paper. It is &own that the period hds witnessed a 
p a d 4  onnsfonnation *om raildominated hmsport to road- 
dominated hmspon lnfnahuchlrc bottlenecks such as lack of mads 
and railways network and .ir& arc the limiting factors. Emission of 
I 4  pollutants and urbon dioxide due to fuel consumption in 
mnrpon have bccn a t imtcd  Pupuc tnarpon performance is 
projected using cointcgnling cc~omceic models. The models project 
that papwnger mffic in India it likely to grow at more than 8% per 
ycu and freight M c  at more than 5% per year during the period 
1990-2021. This will i n c ~ l e  the energy consumption and COI 
nniui at equivalent rplu. The efIc~U of various policy options 
rimed it reducing energy conrumption .ad CO1 emission arc analyzed 

a rcrurio appmnch. The acawio uvlytu show that efficiency 
implovanenla cm ~ Y C C  fuolrc energy conrumption and C01 
emiuiolu by 26%. If the mod.1 split is promoted in favour of public 
w p o n  modes (mil and public road mnrport). 1bout45% reduction in 
casgy requirements and CO2 emissions is oxpccted. 

R Ramamthan, (1996), "Indian Transport Sector: Energy and 
Envimnmental Implications", Energy S o m a ,  18(7), 791-805. 
~nnspon u an cucatid ingredient for economic development of I 
lvtioa It .Lo bu energy md mvimiun~ul  hpliutiona. Thiu paper 
&cusaea rbc mad# in mugy ooluumption and environmental 
emiuionr in the context of the opentions of the Indian rransportalion 

a t o r .  It provides a brief overview of the pafomwcc of the .sector, 
and lhowr that the mergy consumption panun is closely related to it. 
Tbe naly~is  shorn that thwe bm bxn impmvunents in efftciencie of 
d l  the &dm of onnspon (except the mftion of railways) in the 
la dcudc. Tha clniuion of loul .ir wllumm due to rod mnspon is 

i 

1 
animuod F i y ,  tho d o ~ u  bf urbon dioxide due to the 
oponrim of tho twuprxt loc(or M a h  ~tLIYLCd Died  vshiela anit 
nuximum mouat cdum dioxida (11.7 million tontrer of cubon 
oquivhal out of 26-45). and an be d v m t a p a d y  coaridaed for 
W n t m l l i a g ~ C U b O l l d i o X i d a ~ ~ ~  

I Jyoti K Puikh d R RMuwhas (1997). Trends in 

Transport Sector in India", Enorgy Scmario. 1(1), 15-20. 

Carbon Sequestration 
* Jyoti KParikh and B.Sudhaltara Rcddy, (Eds.) (1997). 
SustddIe Regeneration of Degraded Lads through People f 
Participofion. Tata McGraw Hill Publishing Co.Ltd., New Delhi, 
1997. 

W p r i y a  G.S. and Jyoti K. PPrilrh. (1998). "Socioeconomic 
Development and Dunand for Tim& Products: A Panel Data 
Analysis", Global EnvimMlcntal Change, (8)3, pp. 249-262 
Thir papor d y r a  the relationship b e w m  consumption of limber 
producu md rcri-omic vuiabla by estimating timber 
consumption functions, wing fued and random effects methods. To 
tbu cnd, we regma thc por upita conrumption of timber producu 
(muidwood oquivht)  of a runple of developed and developing 
wunhh over tk period 1976 to 1989 on vuiow d o n a 1  indicators 
rclaml to tho devebpment transition The prncl nature of the data 

i Wt.MI w to auk trcuds in consumption as sr,nomic development 
pmcesdr. The nrulU ruggat chnt the mpow of the timber 
w~umption with rrrpcct to changes in the vuisblcs is sensitive to 
frctom specific to tho wunQ conccmtd The coefficients of all the 
vrri.blor am inelutic and it ir found rhrt income, duuity and price an 
tho main determirunt v.rirbla although other d l w  alw d c c t  the 
wnsumptioa. The o b ~ ~ ~ a t i o n a  of thin l a d y  uc expected to assist the 
policy d m  in projecting future quiremenu of timber with more 
reliability. 



lyoti Parikb md B.Sudhakm Reddy, (1998). "Revisiting Carbon 
Scquutntion for Joint Implemcn~tion", Ensrgv Conversion and 
Monagemml. (forthcoming). 

l n d h i b t p b c c ~ d c h p * o n t b o p m - ~ w c h u ~ c o U  
a u u p d M o p r a o o a . n ~ c b r ~ y a n w b i l 8 c & n ~  
n u i n - ~ d u r L y  I& Iifrcyc* OLcbpLaWion. OIba Uun 
= ~ ~ a ~ l t ~ l  br#(~~* (br p*ontbo p l o v b  l ~ l ~ u y  k a r a u  
tbmugb ch yk of pmdusu u well u mpbynunl opparmnitiu lo 
bul pop*. $or r kiru 1-h (n) pmgnmm, w oauider 
ban nvo d (i) m awing aflu mu NOb rmaviry, ir., w c k  
uncbgod ud (ii) auolubl8 cutting (pmLI hrv&g of i(ocL and 
rcp*ndns) lor 12 yar ud 20 y o u  cycles. Th colt of ovbon 
r e q d  mnga hm 116 to 118 par Ionw of urbon. However, it 
i s p o i n t e d w t t b n t c h ~ ~ n o i l h o r k b u d ~ ~ ~ o a U  
(U given h) IKU full ~1 b u  but cho tbo bfbIrbving boneflu fairly. 
This would nquin iufmmUioa on cho b n g m  m g h d  W6U or 
. ~ 0 i d e d ~ o r ~ l a u u b r i s d i v O L l i u d ~ & 0 t * n ~ I L D a v n l o  
I h c ~ g a r t b p i n s ~ l a a r f d a l i n i . y m m m y .  

Impact on Agriculture Sector 
.f Jyoti Puikb and KSXIvi Kumu, (1998), "Climrlo Cbngo 
Impacts on krd*n AgriculbM: RiurdLn Approach". In Dinv 
e ~ d . .  Yawing rh Impad qf Ukrru Change on Indian 
Agdculu., World Bank T#hniul Papor No. 402, Wuhingtoo. 
D.C. 

1CS.K.vi Kumu ad Jyoti Puikh. (1997), "Cliimrlo cb.ngo 
I m p @  on W i  Agriculwo: R m l u  fmm Crop Modelling 
A p p d " ,  Rrartod U th workrbop, M&np lh. 1- qf 
Cllntcus Chnnga on Id& and BwU& qprleulhtn, Md U Un 
World Bd. Wuhingloo D.C, 5-7 hhy 1997. 

Jyoti K. Puikh md R. Rammathan, (1998), "Linkages among 
Energy, Agriculture and Environment in Rural India"j,Energy 
E C O ~ O ~ ~ C J ,  V01.21. No.6, pp.561-585. 

I Thc in~occonneotionr baovoon mqy, qpicultun and environment in 
nud Ldlr ur 4 y u d  in this p.por wing r ~ ~ ~ U I I N  pcnpootive. Runl 

I mu of doveloping SOUDU~U uu b i i  t3f fWl, fbdd~r, f d l h  
d ochr purporo, ud it & luuvvy to undom!d cho hl-fodder- 
fdW n W p  for opthvl b b m u  rlloauoa llu rllocuion u 

! 
u p l o r d u a i a g a U a a r ~ d . $ L u , c h o m o d c l &  
vdidudby~i luringdurforuuyar1990.91.ThomodclL 
l h u r r p p l M f o r c h y a r 1 0 0 0 . u d v v a r l ~ . n g ~ o n l o d ~  
obula u u w . n l o v u b w ~ q ~ i b  nnr l~ lhow thu it id 
MMUUY lo inww fenillur conaunpioo, lo Laauro o!llcisncirr of 
cooking rcovr. lo improw Uv.uosk rod, d a r  lo d c c w r  

1 p o p u l u i o n ~ ~ m ~ c h b o m . o u r g a u m l o d i n c h o ~ n ~  
ayrum of India. 11 h w s  ihu wboa ihe price of f c r c i l i  incrow. I 
luge incnuc in LDmrano nquinmoDu CM ba oxpoaod. It rlw poinu 
lo lha nrcouity lo incrow kaoroac conamption lo mducc missions 
(duo lo non-wmnmsul fuels) ud roil fmilicy IOU. For exunple, the 
cubon dioxib a iu io ru  .oocS.d wich lha rmuiol nngo fmm 
137.50 lo 62.50 million colu (in urbon oquivdont ccmu) for tho high 
ud low c u u  mpootivrly. Cormpadingly, lurownr consumplion 
nngm (tan 0.18 kilo uuu lo 15.49 kibuuu 
"Runl Enorgy Pluming lncorponling Energy and Agricultunl 
Intmctioru". RWC - I n ~ m ~ l o n a l  Enerpy Journal. 17(1). 73- 
81. 

ICS. K.vi Kumu ad J y d  Puikb, "ClW Qlnga Lnprou on 
ladi.n Agriabm: NU Rovaw Appro& Wy8l1 of h u r l  
e m n ,  - b j d  pub- 





NATIONAL CHEMICAL LABORATORY 

ThtN8t ionalCbcmia lL.bontory ,was~~mJmu~y,1950mdathcCormdl  
of Scimtik & Jrhstrial Resea& (CSlR). Its mission is to " n&mx hot&& a d  to 
& ~ i c a l  sci- for the good of&eR. 

Today NCL is a v i i  orgsnization that is driving to defiva W-g pafi- 
mdspbcnofits.ctivitiadfivewtothe~th.1it~~~Vith.NCL 
h a s o o e o f t h c b c s t h . d r r e c ~ n l s i n t h c h t i o n t h r w g h i t s ~ ~ t o t h c ~ o f  
hmnm lmowledge m the aea of cbanhy d allied disciplhcs, its amhddms via the 
d c v e ~ o f p r o c c ~ s , m a t r r i . l s d p o d u c t s , i t s r b i t o  " '  n8tim~Ircsopnc 

antas of cxpcrtisc, facitities, i n f i o n  md Lmarkdge, its eddnukm to thc hdim 
d g l o b s l i n d u s t r y t h r w g b R d t D s a v i a J , i t r ~ b i d i o n m e r a t i n g d ~ a  
eadrt of highly skilkd scientific worken md its rok in &d d intandoorl 
s c i d c  sssoclahons, 

. . govanmental bodies dc. 

l7K r i  ofNCL u tor 

- Mechigbcstqualityscicncc 
- Rovide higbest d c p c  of innovation in qplicd rararcb 
- Effectively couple R&D & to mmlcd n&ds 
- F o r g e n a t i o n s l a n d g l o b s l ~ i n R B D t o d c t i w  
- Processes d products to the markd plscc 

CLIN 4A - NCL 



FACILITIES AVAILABLE 

NCL has worldclass idmlmcture to support the science & technology activities. The 
facilities include pilot plants, sophisticated instruments, information khstructure, and 
worlrshop. Services based on these facilities are also made available to clients. 

Some of the facilities in different areas are listed under following heads: 

Catalysis 
Polymers 
Biotechnology 
Organic Chemical Technology 
Materials 
Process Design & Development 
Pilot Plants 
Analytical Sciences 

SERVICES OFFERED 

NCL focuses on developing state-of-the-art technologies for clients in India and 
abroad and associated fundamental research. 

- Emerging,fmm exploratory research funded in-house 
- Restricted to technology intensive areas 
- Normally pmtected by patents 
- Flnther development of contracts feasible for scaleup and product 

development 
- Patent licensing 

Contract Research 

- Well defined pmjects identified by industry / laboratory 
- Undertaken only if completely funded by industry 
- Limited exclusivity to industrial sponsor 

Collaborative Projects 

- Based on complementary strengths 
- Intellectual propelty rights owned jointly 

CLIN 4A - NCL Page 2 of 7 



- Sharing of &fits from third ppty tiansing 

I d i o n  Based Prodvcrr and Smicm 

- T a h n o l o g y ~ r a e s g m e n t m d ~  
- Multielient studies m emaging tccbmlogics ad new pnnlnds 
- Tcdmiul infonuation rehieval calldon, doc 500md 

-wm-" 

- Analysis ad testing 
- Training 
- T e c ~ ~ s t 9 n c c  
- Fabrication I pmduciioo of spcci.l 

CLIN 4A - NCL 



RESEARCH WORK 

NCL is a science and knowledge based research, development and consulting 
organization. Since established, NCL is internationally known for its excellence in 
scientific research in chemistry and chemical engineering, and for its outstanding track 
record of industrial research. 

NCL provides a unique global R&D platform with its client base today extending to 
several leading companies, both in India and abroad. 

NCL's activities can be categorized into the following categories: 

- Exploratory research and science 
- Applied research and technology 
- Consultancy and scientific services 
- Housing and maintaining national resource centers 
- Education, training, dissemination and popularization 
- Contributions to the scientific professions 

Climate Change impact issues related activities at National Chemical Laboratory 

Considerable research work is carried out at NCL, Pune on alternatives to CFC's for 
refrigeration and air conditioning. Some areas are as follows: 

Alternative to CFC'c for Air Conditioning and Refrigeration (AC & R) sector 

Clean Development Mechanism (CDM) simulation for hydrocarbon re6igerators 

Montreal Protocol - Kyoto Protocol cmss cutting issues 

NCL has been involved in various national and international activities. NCL was actively 
involved in the India's Country Program and its implementation. NCL is a member of 
ECOFRIG project since 1993 and HIDECOR project since 1999 along with IIT, Delhi 
and other institutions. Both of these projects are sponsored by Swiss Agency for 
Development and Cooperation (SDC), New Delhi and INFRAS, Zurich. 

Dr. Devotta is a member for the UNEP Technology Options Committee for Refrigeration 
and airconditiong under the Montreal Protocol and also a member of the IPCC WG III 
group for Special Report on Technology Transfer. Dr. Devotta is the National 
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a d h a t o r  for the Jnbmhmd M M e  fw ReEriga8tiioa. He is raipimt of 1997 
S@c Onme PmkUion A d  of US-EPA for t&hnical d scicaIi6c iedusbp 
to eliminate CFC's in the refigdon scdor. 

F h u d y  involves cxploratim on a subject to dismvu principles a d  i m p d  
~ T h i s i s ~ A e n t h e n & e e s l r y ~ t o ~ t i c d r U t . i c h . P a e a m o d  
Largely through rcssrcb s&olars shdying for a Ph. D. & the of om 
& & M + k o h M b y ~ d p j & m o d e ~ ~ e r t i a o l l d  
multi-oatiod agencies. Somchc~  f.mdcd with a Img-tam pspdvc  by 
industry. Output is o b  in the form of Rse;lrch pubt idm md shdmt 
Outcome is an iapmvcd understanding of cbcmicals, mata'ds, cotpnhm?? pbrnmwm 
8 n d ~ t h a t c m b c w d i n . p p t i c d d  

Rimrrily involves research and developnmt dindtd t o d  devdoping a pnva~ 
mataid a product that cau detiva potential koe6ts to industry d the people 1 i.rgr 
0th market driven. Paformed largely h w g b  stnff, project ' ' ' End pometimcs 
r a c a r c h a c b o l s r a . A c t i v i t y i s m o s t l y ~ b y t h e ~ d p o j c c t m o d c f o a d i n g  
fiom national and multi-national govmmmt lgClriea Output is in the t(Xm of 
wn-patcnted rJrcPliw -logy (and c%i=7h3 poctnges), - rrports 
clicntsdspacirlizcdsofhvare Outcomcsinchxkpocxsscs,mrta*lsdpodum 
that arc potcobipl wealth oeatonr d d i e  impad on the boaom thw of compmies 
thmgb iapmvanmts, &amative cost-effective mutes and invcnrhs 
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KEY PERSONNEL 

Directors 

Dr. Paul Ratnasarny ,Head, Research Planning & Business Development (RPBD) 

Dr. R R. Hinvani, Head, Scientific & Management Information Systems (SMIS) 

Hcrrdr of Businas Areas 

W y s i s  Dr.A.V.Ramaswamy 

Polymers Dr.S.Sivaram 

Biotechology Dr.P.K.Ranjekar 

Organic Chemical Technology Dr.T. Ravindranathan 

Materials Dr.P.Ganguly 

NCL Fact file 

Human Resources 

Scientific Staff: 350 (F'h.D.s - 200) 
With specialization in Chemistry, Material Sciences, Life Sciences and Chemical 
Engineering 

Doctorate and Postdoctoral Fellows - appmx. 300 

Physical Resources 

- State-of-the-art analytical and scientific facilities 
- Information services 
- Pilot plant for the h e  chemicals md catalyst manufactwiag 
- High pressure hydrogenation facilities 
- Glass blowing shop 
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INTERNATIONAL SUPPORT 

NCL's climts inch& Indian, fmign md multi- Comppnics Thy hvc rrmd 
bothalobalgiontsdstilrt-~NCL~em~mdrcrli~itsdftothewmof 

ARCO, USA 
Dow C k m k k ,  USA 
DuPont, USA 
E;rchnmChem.Co..USA 
FMC Gorp, USA 
GE Plstics, USA 
ICI, Belgium 
l R D C I , ~ o f I o d u & y m d T r x k , ~  
JPCID. PbopIes' Rcpirblic of China 
Nestc Oil Chpodoq Fintmd 
Polaroid Chpodoq USA 
RboncPouleoc,Frmcc 
ullikmr, UK 
UOP Inc., USA 

CLIN 4A - NCL 



National Chemical Laboratory, 
Pune 41 1008, INDIA. 

Dr. Paul Ratnasamy 
Director 

July 25,2000 

Mr. Vinay Deodhar 
Project Finance Specialist 
The Louis Berger Group Inc. 
CbR, Safdajung Development Area 
NewDelhi 110016 

Dear Mr. Deodhar, 

GEP-CCS Project : CLlN 04 - Institutions to Co-host the Forum on Climate 
Change Research 

This is with reference to the dialogue we had with you on the above. We are glad to 
confirm our in principle acceptance to host a forum for the research on climate change 
and its impact on economic development in India. The topic(s) of the research could 
be agreed upon based on our expertise and in consultation with other partners who 
may extend their support for the related activities on this issue. 

The modalities and other terms and conditions for conducting research and publishing 
paper would be mutually agreed subsequently. If necessary, a MOU in this regard 
could be signed on the terms and conditions agreed upon by both the parties. 

With kind regards, 

( Paul Ratnasamy ) 

Fax : (91)-20-589335515894761 
c-mail : prs@ems.ncl.res.in 
URL : htlp:llwww.ncl-india.org 



a) General 

b) Conferenclng Facilities 

Organization Name 
MdrasJ 

~ypedinstaticn(~cadanic.~esearch. 
Ihaaby) 
Conlad Name. Teltlphaa. Fax, E m d  

Fac iWes~a leachpotent ia lbchn  

Na iad  Chemkd hbrataq 
Dr.HanlBhllbhaRosd.Rns411008 

- f  6Davdapna)maaniQy 
-J-tkmdopr 
D r . S . w  Sdsnlirt ad Head. Rocs9 -- 
m.- 
Fax - 
b n a l : v  
E k h d i v i s m h N C L h s r r s a d y ~ d  
ldePhom.-.emaladphobcop)ip 



d) Miscellaneous 

Housing accommodations nearby (rates) 

Local and international transpcwi available 

It is possible to accommodate 20 persons in 
our own guest house. An'mPJefnerItS for extra 
50 persons can be done in our neighbourfng 
lnstiiutions 

Pune is well connected by air and rail to major 
cities like Mumbai. Delhl. Chennai. Bangalore 

W m  environment : busy, tranquil, noisy, 
quiet etc. 
F a d i i  Environment : City,Urban. academic. 
Rural : 
Potential entertainment/ receational activities 

Our campus is comfortable 
1 

All city facillties are available. . attractions in the city 
in addion to hill station of 
Mahabaieshwar and Panchgani ( which 
are 3 hours drive from Pune) 

Pune city'has many academic institutes 
like engineering, medical. defence (R&D). 
oriental institutes, in a d d i i  to industries 
like TELCO. Bajaj. HAL 



Keeping pace with change 
. . . . Breaking New Ground 

National Chemical Laboratory, Pune, India 



National Chemical Laboratory (NCL) is a 
science and knowledge based research, 
development and consulting organization. 
Eslablished in 1950, NCL is internalionally 
known for its excellence in scientific research 
in chemistry and chemical engineering, and its 
oulslandine track record of industrial research - 
involving partnerships with industry from 
concept to commercialization. 

NCL provides a unique global R&D platform 
with its client base today extending lo several 
leading multinationals. 



Mission 

NCL.S mission is to aki\-arrr Lntrwlettfic a d  to 
wn-e the industry I t  uws the cuttins ecifie ol 
-cnrnce 11% develop globall, competlllve 
technologies. 

NCL is your partnerfrom concept to commerriali:ation 

Functions 

. Disruvrr new effeds 

Understand the underlying xicnrc 

Develop new processes, 
pmduds and applications . Rotrct intellrctual pmprly  . Transfer skills and technologies lo induslr, 



N CL comprises 9 research 
divisions covering diverse aspects 
of chemistry, chemical engineering 
and multiple interfaces between 
chemistry and biology. 
Multidisciplinary pro)ects spanning 
across seamless laboratories within 
NCL give it a special character. A 
division of research planning and 
business development helps in 
planning, business development 
and public relations. A scientific 
and management information 
services unit organizes the vital 
networking of information across 
NCL, and beyond it. These 
structures respond dynamically to 
the ever-changing environment. 



W i t h  world-rtass erpertise and f x i t i t i e  
in synthesis. charwteriutinn. teSlinb and 
pilot-plant productinn of commerriat 
catalysts, NCL is uniquely placed to 
develop globally competitiuc technologies 
A distinguishing featuzr is i h  
multidisciplinary strength, its p m c s  
devcloprnent activity based on a stmng 
scientific basis and also its rmpha i s  on 
developing -green' tcchnotogics. 

Core competenrirs : T i  cwst m diverse 
areas includmg : . Zeolltr catalysts (LShl-5. Beta. S 1 . Z ) .  

and w l ~ d  acid catalysts (supprted 
k t e q v l v  acids and r l i d  s u p  aods!, 

mmmm . Oxidation catal\.sh basd  on transition srQB6inrrQ1'.ls 
rnt*cXedWrs1 

metals (molecular sieve containing kyaasma~m 
titanium, vanadium. rnr>lybdmum. and -@a- 
chromium as well ir, mixed odde onMt 

catalysts like iron-molyMmum. and 
vanadium-mol!~Menum): . Homqenenus catalysh for 
cadwn\.lattnn and ox!carhon~latwn 



Areas of activity :These include petroleum refining 
petrochemicals and even fine chemicals. . Refining - catalysts for hydrodewaxing and naphth.~ 

reforming. FCC additives, etc . Petrochemicals - isomerization of xylenes, ethylbenzene. 
styrene, CJC, transalkylation, maleic anhydride, 
methyl ethyl ketone, acetic acid and others. . Fine cheni~cals - benzofuran, guaiacol, pyridines, 
m-phenoxybenzaldehyde, hydroqu~none/ 
catechol, p-hydroxyanisole, propionic acid, 
phenyl acetic acid, etc. 

The ability to synthesize 
and characterize catalysts 
on gramme scale is a key 
point. 

The abtlwto supply a few 
hundred kdwrammes of 
wtalpls for commerc~al 
tal lng and producbon- 
lhanks l o  6 new pllol 
plan1 places NCL m a 
unque pasillon 

Accent on clean chemistry : NCL's 
endeavour is to develop green technolo~ies . - 
using clean chemistry. One strategy is to 
reolace hazardous catalvsts like 
hydrofluoric acid and aluminium chloride. 
Successful examples are alkvlation, 
isomerization, eiherificatioi and 
oligomerization 

The other thrust is on oxidation catalysts 
like TS1.2; VS1.2; Sn-MFI, V-NCL-I and 
Fe-zeolities. Solid chlorination catalysts f o r  
cleaner processes for p-chlorot~,lucnc. 
p-dichlorobenzene, 4-chlorn-I>-xylcne and 
chlon)naphthalencs alw~ fall into this 
ca tcgory. 
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. Amnt  on building up newer 
mutes to feedstab : Tvpical 
eaample are : oligornerization of 
C,C, o l e f i  to ger gasoline and 
jet fuel; digoMzation of R 

butenes to C , C ,  olefins leading 
to high-viscosity oil basz stock. 
and oxidative m p l i g  of 
methane to ethane and ethylene 
as well as oxidative conversion d 
metharr to yngas. 



Supported by world-class specialists with a 
background in chemistry, physics, engineering and 
processing, and a full complement of laborator?. 
facilities for polymers s~nlhesis, characterization 
and processing, NCL has the largest 
interdisciplinary polymer research centre in India. 

Core competencies : These cover pnlymer synthesis. 
polymer compounding and processing, polymer 
reaction engineering, micrwncaps~tlation and 
membrane materials. 

Polvmer svnthesis is focusseci on free radical 
plycondensation, anionic. cationic, ring-opening, 
group transfer and Zieglcr-Natta polymerization 
processes 

Polymer compounding and processing includes 
blends, alloys and composites, r~aclive extrusion 
processes and membrane casting and fabrication. 

Polymer reaction engineering has a sharp focus on An uncompromising 
computer simulation of reactors and downstream believer in gaaliry, NCL 

has slate-of-!he-art 
processes, process modell~ng and engineering. facil~ties for testinn I 
Micmencapsulation involves using several 
innovative techniques to develop controlled-reh 
formulations with active ingredients such as dr 
agrochemicals and biological products such as 
vaccines. 

p01yme16 and polymer 
products. 

rase 
ugs, 

1 Key Thrust Areas 

Polvmer scientists at NCL continuouslv 
seek new properties in polymers thrc 
new approaches to the synthesis and 
processing of polymers. The present 
thrust of research is on : . New routes to synthesize monomers, 

I. . modifiers, additives and polymers 
Novel initiators and catalysts for 
svnthesis of ~olvmers with . . 
controlled structures . I'olyrner blends/compatibili~.ation . Value enhancement through polymer 

&.. : f:y.-. 
LS ?- modifirations 

6 . Micnxmcapsulation for a)ntrolled 
7 - - - B y  TI.IC.~~C .~ppIications . Ilnvin~nmcnt,,lly c,~mp.~tiblc 

N C i  canl lnuoi i r ly  er~lorer new tn~,,t<,ri,ll\ 
s1111~l~irts an# seehi new ~io~eilies lo . Spv,.~.~Iit\ p?lv!ncrs 
ilevelop pl~lyrnr~\  r l l  llle ? l i t  century 



The n u m t  -.1rth at the ctutttng *lip? iri 
[wlymer x m  a d  trrhncllogv has krl h, 

D r s l ~ n  d nor el w r n b r m  matenah 
for g a s w p r a h m  t h m g h  n w k u b r  
mrdell~ng 

. Novel =If m h n g  pohmen 
for drag rprluctlan 

lntell~genl materials haed m gel 
m e w  for appltcahon m -atla, 
technoiogws. m \ m e  rnlrnh>. eic 

hianrpulallm of p d b m e r  w r f m  
lnterfams for produnng maten& 
r l t h  impmxed barner:adhmve 

P'Opem- . Water-borne adhesn-6 and surf- 
LO.PRSPIRPWRltll* m h n p  -7th edunced ecrttrwndhs% 
l a m  mxhln "raw NCL 
W m V  

Commercial succcsm : 

NCL's m a r c h  cunlnbuhms in 
polymers ha\-e led to the 
canm1-5aluatim d manv 
technologies and products !%me 
examples are : 

Fibre reinforred plasm for 
making !wewheeler components 

. Hlgh performance polveth!,Lene 
cable compwnds p d u i e d  bv 
r e a i t ~ ~ e c ~ m ~ p w n d ~ n g  

Superabwrbng pol! m e n  

tmmclb~l$ratwvl of cnrr mrs 

I'adbrncr prurkrsnny lor tou 
pn-.\un. pal\ urvth.>n< Icrun 



T h e  goal of the materials programme 
at NCL is to develop new n~aterials 
and to improve the reliability, 
affordabilitv and aualitv of all . , 
materials. Once oriented towards 
developing chemicals and materials 
for electronics industry, NCL now 
increasingly concentrates on tailoring 
materials to achieve specific properties 
and on precise control of processing. 

Core Competencies: These cover 
inorganic materials synthesis, 
characterisation and applications as 
engineered materials fb; a wide 
diversity of industrial applications. 

The R&D activities range from 
fundamental research on materials 
structures to discovering new effects. 
The range of materials under study is 
remarkable. 

The NCL R&D programme encompasses ultra 
thin films of oxides for high temperature 
superconductors, nanwomposites to produce 
economically viable solar energy, humidity and 
gas sensors based on surface engineered 
ceramics, novel battery materials and 
photoluminescent gels for application in flat 
screen full colour displays. 

NCL's continuous endeavour is to explore the 
cutting edge of science with a view to opening 
UD new frontiers of materials technoloev. Its u, 

recent work on Langmuir-Blodgett (LB) films, 
with its great potential for application in 
molecular electronics, non-linear optics and 
sensors, is a case in point. The discovery made 
at NCL that films of amphiphiles can be 
obtained through self organization without the 
agency of a condensed solid-phase Langmuir 
monolayer opens up exciting new possibilities in . . - 
materials synthesis. Investigations of the 
structure of LB films. on the one hand. have ~ ~ 

given new insights, and on the other, have 
resulted in deposition of nanoparticles of XO,, 
which can be employed for harvesting solar 

Electron spectro~~ooy lor 
materials analysfs 



Built on the platform of tour 
decades of rich traditions in organic 
chcmistl), k k e d  by modem lools 
and melhodologirs. and i n s p i d  by 
a powerful interdisciplinary 
cnvimnmcnt NCL is muting the 
challenge of lhe technologies of 
10-w. I& dmng linkages wilh 
user indushy and ils varied 
expetience of a diverre nngc of 
tcchnologia have placed it in a 
unique p i t i o n  to txk lc  m m n l  and 
futulirtic problems. 

Corn romphncirr  : 

?he?e inclwlecornpkx multistep 

SMneterpnturcrrmind& 

Compkx q n l k  d b r u .  
biotin, pmuaglandim. vitdnun 0, 
etc. 

A uniquc s)nthsP d the r.niMiru 
mtennediak. methylamino 
methyllhia niuoehnc. lranga 
m l i t c  caral>xt; and thal d mthyl  
N-dhylcarbamatr. Ik Ires 
intmmediah fcr chmdlP  p b C d e 5 .  
skw W ~ ' s c o n t m w d  nuusr tmrudr 
rkmchnMy. 

Nmd f l u e r ~ u ~ n t  digmwkwti& 
prohR for nplxq hazadeus 
r a l ~ o a t l v e  p m k  s a munt 
crampled NCL's pmwrss m 
b t u r q p n ~  chrmt51~ 



. A microbi.d t r a n s f ~ ~ m r n t ~ ~ ~ n - l ~ ~ ~ ~ e ~ i  
synthesis ol pl~rnvt~lvcine is 
illustrative of NCL's sprri.>l 
niche in resrarch across 
discipline. . NCL continues lo probe nature for 
useful molecules. The anticancer drugs 
vinblastine and vincristine from 
Catharo,rlfrua rosnrs, two eco-friendly 
pesticides from the Indian neem, and 
morphine and codeine from opium 
illustrate NCL's resolve lo exploit 
India's biodivrrsitv 

NCL piobes nature lor 
potential drugs. 
pesticides, dc. Molecules 
with promise, once 
identitiad, are ensnrively 
investloated to elucidate 
their stiueture 

New Vistas 

NCL uses its knowledge-base to 
identify and synthesize new 
molecules with scientific and 
commercial potential. Specific targets 
are antikancer, anti-HIV agents, 
cardiac and antimalarial drugs, 
plant growth promoters and 
organic-intermediates for 
fine and speciali!~ chemicals. 

HCL'P Kp Lab tr a key 
step m mle up t w d e s  
D~O~ULIMI  qua01111eS lor 
lClS15 





Plant molecular biology : 

The plant molecular biology group at 
NCL is engaged in extensive research on 
plant genome analysis for crop 
improvements 

The focal points of the current research are 
the development of DNA marker 
technology and genetic engineering for 
crop improvement for rice, wheat, pearl 
millet, chickpea and cotton. 

The main interests are the development of 
DNA fineemrints for use in the ~rotection 

5'~~-- GTAGGAGTAC 
ACTGCACTTC I 
G G m G C A A G  
TAATACTCC 3. 1 1 

J W . ~  penel< fnlormancl. storm n a DhA m d R ~ p  can oe 
mDhe8m (l n dvlple and me lorm 31 r meace seqreNe 

xder to transfer plant molecular DNAfingerprintingol lndianelile ricevarieties 

blology m a r c h  results from laboratory to 
land, NCL has also established valuable 
linkages with several agricultural research 
institutes and universities around the DNA nucleotide sequence 

and DNA llngerprinting of 
country. Indian elite rice varietles. 

Thermocycler lor 
polymerase cham reaction 
along w~th electrophoresis 
assembly. Tool lor 
genome analysls 



Plant tissue culture : 

NCL has been onr of the leading lah,r.>talrits in  
the world in  this area for over a quarter ,,i a 
c e n t u ~  and has rarried out pioneering rvorl. in 
developing khn iques  for the micmpmpaption 
of a wide r a n g  of plank and trees. 

rapidly introduce new varieties of plants: 

produce dseasehpe stock; 

introdwe impmved uniformih. of plant 
material; . propagate recalcitrant plan&; 

m a t e  new genot).pes; and 

achieve long-term storage of valuable 
germplasm 

A completely automated pilot plant and 
greenhouse have enabled NCL to ofter 
effective mire. 

NCL's impressive succcucr in plant t i s w  rullure include 
development of a dlwasen3tstant and high-yielding \.anel! '>I 
nugarcane and elite eucalyptus. bamboo '2nd -I\-adura ft-t t rws  
dnd iwlatton of suprlcw \aria1115 ~ r f  carl.~mtmr. turmcrrc and 
ginger. SCL's cardamom \.trsrt! ha> hrl-;td c<,mmrrital 
prmlucti<,n and ctp,rt 01 c.lnl.lmom i n m  1nrf1.l 



NCL strongly believes that globally- 
competitive technologies can be built only 
with a stmng science base. NCL invests 
heavily in basic research, which is linked 
closely to its applied goals. Although NCL 
is not a university, it conducts its 
fundamental research in an academic 
ambience. NCL's scientists are recognized 
as Ph.D. guides by many well-known 
universities in lndia. AI any time, they 
euide about 250 research fellows in their " 
doctoral work. Besides this, some scientists 
in NCL exclusively devote themselves to 
fundamental research in frontier areas. 
NCL has so far published 6500 research 
papers in journals of international repute. 

NCL's explorations continue relentlessly. 
They include photoinduced electron transfer 
reactions, oganometallic compounds in 
asymmetric synthesis, synthesis of DNA 
analogues with potential applications in non- 
radioactive diaenostics and anheene u 

antisense therapeutics, living anionic 
polymerizations, coupled cluster methods. 
non-linear dynamics of chemical reactions, 
use of wavelets analysis in analysing complex 
times series data, noise analysis and so on. 

A conllnuuus ~ntellectual 
ferment 10 cnern!s!ry at 
NCL orouldes the drivlna 
force 101 many at its 
unlque lechnologles 



NCL's exploration of catalysis IS d ~ n r t e d  
towards synthesis and potential applic.itions of 
homogeneous and heterogeneous catalysts in 
petrahemicals and line chemicals pnrludicn 
including catalytic reaction engineering. NCL 
xientists have succeeded in convehnv methane 
to higher h y d m r b o n s  at low tempe&rps. 
This divovery is of grpat scientific and practical 
importance. N€L has also made pioneering 
contributions in developing biphasic catalysts 
based on a novel concept of Interfacial catal- 
for hydrogenation and hydmformylation 
reactions. This biphasic system is a mapr 
advancement in separation of the expensive 
metal complex catalysts and products. 

W s  seamless laboratories in chemical, 
bioloaical and en-nn scim-es work in - 
s).nergy to pmduce a powerful m u l t i d i s c i p ~  
fom.  For instance, NCL's innovation on inducing . 
enzymelike activity in stimuli-rrsponsive 
polymeric gels (Gelzymes) and its exploration of 
zeolites with euymelike activit). (Zeoqmes) 

the unique synthesis of NCL's diveme 
strength. 

nature 

- - - - - - . - 
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NCLcr~ates an e n x ~ n m r n m l  in n h r h  
mno\.abom of lhe hghect order can 
flower MX's brpakthrough In t t u  ttuu.- 

mltunng d bamboo m 19!M hrt ncwld 
headlrnes - was a firs-er u r c %  sn 

the wurld to make hamboo iloncr n nthrn 
week as agalmt \ears In natuw 



NCL belicvch t h ~ t  ,~c\ \ ,  skill.: in scic~c~cc 
nced tc, l l e  bnntght in n,ntint~nli.slv t t ,  give 
its technoltrgirs .I c: ,~ ,~~~<~l i t i \c~rr igc .  (:n,rlys 

working <,n neur.?l nctwol-ks, p.>rallrl 
prtxcs'ing, fract.11.;. ch;lns, etc. cnxrrr 
that tlhis h,inycl)s. 

NCL also belie\.es that occ;lsionallv one must 
explore 'crazy' ide'is, rvhicli rniglit go beyond 
any logical or structural analvsis, .is only then 
will real breakthrou~hs occur. NCI. supports 
'Kite flying' projects with special funding 
so that explosive creativity can always 
be nurtured. 

A non-profit organisation namely NCLRF Such state-of~the-art tools 
(National Chemical Laboratory Research are used to explore 

Foundation), promoted by NCL, recognises the drverse fields -from 
computationai chemistry 

extra-ordinary creativity in basic research and its to corn~utational fluid 
conversion into technologies. dynamics. 

H.uh ~ P I U ~  11 'n ..a i.1 ,I:' 

NMH ,,?(I In P A I  err 
I O ~ ~ C C I I I  e.,, ,!.r!ol:. r 



R calking that the chain of concept to 
commerrialiution extends over 
tnnsnational boundaries today, NCL 
decided to become a part of the global 
network. Today it has among i h  clients 
some of Ule leading multinationals in 
the world. NCL made the t i t s t  export 
of technologies of high tech materials 
from India to the western wodd. 

devebpmenl, techwlw LKprmng 
and technical and 
NCL rerognues h e  k decennuwah 
of sucrrss m glnbal partrrprshtp Thrmcw. 
11 pays specmi artPnMn 
to the dellvery m tune of p- 
and prcduca of l n l p m a b o ~ l  qudllh 
rnamtenance of cmhdmhal~h. p r o l ~ i h n  .* 
mtellectual p m  . .  . 
and sbong communwabiar Links 

NCL Eondders itself a global R&D 
platfosm. Its global interactions aw 

with the collaborators thmugh 
llexible and effectire mechanimn 

in the f o m ,  of contraci research. ioint 

NCL's repeat inlemational ~ t c m e r s  am a 
testimony to this W s  services have now 
been offend both in the k e l o p m g  wodd 
and the developed world. 

Thus ih relatiomhips range hum Floraftira 
in l v q  Coast to cRlnal E k t r k  in L5.4. 
and from K I D  in China m ICI in Europe 
hiatioMl Chem~a l  Laborator) is 
alwadv being as an 
lntrmatiml Chemical Laboraton. 

N C L s b m o m d a a  
QWAI RAO prnm bf 
nm-Dlnhrrh 
m IW \ra# t a m  



SERVICES RENDERED 

I ---- 
- - ---- - -  

NCL's HELPING HAND 

Development of new Products and Processes 

Process Design and Engineering 

Process Simulation, Optimization and 
Energy conservation . Process Improvements and Modernization Studies . Product Application and Market Development . Project Planning and Development 

Technology Search, Evaluation and Selection 

Research and Technology Management 

Analytical and Other Technical Services 

Information based Services : 
Technology Monitoring. Assessment and 
Forecasting. Multiclient Studies on Emerging 
Technologies and New Products, etc. 



Our Vision 

. Highest quality science . Highest degree of innovat~on in applied m a r c h  

Coupling R&D goals with markel needs 

Continuous rejuvenation 01 sWl h a s  in 
rrsponse to the envimnment 

International partnerships in R&D 



T h e  pursuit of excellence at NCL gets an 
unfailing support from a world class system 
that consists of instruments, equipment and 
personnel to operate them. These facilities 
range from the machinery and equipment at 
its workshop and glass blowing section to 

sophisticated instruments for analysis, 
characterization and structure elucidation. 
The facilities and the exoertise are also 
offered to clients as part of NCL's services 
to them. 
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Foreword 

Hon'Dle Shn B.G. Kher. Pnrne Mlnlster. Government ot Bombay Slate, lay.ng tne 
Fo~ndat~on Stone 01 hat~onal Chem~cal Laboratory on 6tn Aprll :947 

The National Chemical Laboratory was inaugurated 
on 3rd January, 1950 and given a motto The 
purpose of this laboratory is to advance knowledge 
and to apply chemical sciences, for the good of the 
people." How do we assess the performance 
of NCLduring the past 50 years? Do we judge it on the 
basis of its achievement in the academic field, by its 
contribution to the corpus of Human knowledge in the 
areaofchemistryand related sciences, by the number 
and quality of its publications in reputed iournals in India and abroad? Or, by 
its contribution to Human Resources Development in the form of providing 

:. higher education and training (Ph.D.) in chemistry? Or, by the proprietary 
intellectual property developed by its scientists in the form of patents? Or, by 
its contributions to the development and growth of the Indian chemical 
industry in the form of novel and innovative technologies? Or, by the pace of 
its evolution toward a corporate R&D center of international status, earning its 
revenuesfrom thechemical industry, both in lndiaand abroad, by carrying out 
cutting-edge technological research at the frontiers of knowledge? During the 
past 50 years, the National Chemical Laboratory has been a leader in all the 
above activities. And, irrespective of which of the above "Windows" of 
observation and assessment is chosen for evaluation, NCL's track record is 
truly outstanding. The following pages give a brief historical and statistical 
profile of NCL. 

3rd Janualy 2000 

Paul Ratnasamy 
Director 

National Chemical Laboratory 



NCL - THE GOLDEN YEARS 

The National Chemical Laboratory (NCL), the brainchild of Sir Shantl 
Swarup Bhatnagar, the flrst Director of Council of Scientific and Industrial 
Research (CSIR), was planned in 1942. The foundation stone of the National 
Chemlcal Laboratory (NCL) In Pune was laid on April 6, 1947 by Shri 
B.G.Kher, Prime Minister of Bombay State. It was inaugurated on 3 January 
1950 by the Prime Mlnlster Shrl Pandlt Jawaharlal Nehru. Poona (as it was 
then known) was chosen as the site for locating the NCL because among the 
phiianthroplsts and patrlotlc lndustrlallsts who came forth to complement the 
efforts of the national leaders and statesmen was the House of Tatas, whlch 
had made a handsome donation of Rs.8.3 lakhs with the condition that It be 
located In this city. The first choice for bulldlng It was close to the Governor's 
House but there were fears of pollution from that quarter and consequently 
475 acres of land near Pashan village were acquired from the Army and 
construction begun. Even as the construction proceeded, the chemical 
section of the laboratory of CSlR In New Delhi was olflclally merged wlth the 
NCL and shifted to Poona and the Biochemistry Divislon of the laboratory 
started functlonlng. 

The inaugurauon was attended by a number of eminent scientist8 
from all over the world besides distinguished statesmen. Among them were 
Sir Robert Robinson, NL, President of the Royal Society, Dr. Atthur 
Cornpton. NL, Dr. Irene Jollot-Curle, NL, Prof. J.D.Bemal, NL, Prof. 
Hennann Mark, Dr. E.U.Condon. NL, Prof. P.Auger, Prof. 0.E.H.Rydberg 
and Prof. C.V.Raman, NL. 

Prof. J.W.McBain took charge a8 the firat Director. The ffiientlfic 
work of the laboratory war carrled out In wven Dlvldonr, each In the charge 
of an h is tan t  Director. Thew were the Divlrlon of Blochemlrtry 
(Dr.M.Damodaran), Dlvlrlon of Chemlcal Engineering (Dr.H.C.Bljawat), 
Dlvlrlon of lnorganlc Chemistry (Dr.J.Qupta), Dlvlsion of Organic Chemlrtry 
(Dr.R.C.Shah), Divlrlon of Phyrical Chemldry (Dr.S.S.Marrden), Divlrion O( 
Plartlca and Polymer8 and Dlvlrlon of Suwry and lnformatlon 
(Dr.K.Q.Mathur). Even the AdminirtraUve Dlvlsion war headed by a 
ffiientlat, Dr.B.D.Larola. 

Prof.McBain, a colloid chemist had realiwd very early that the main - - 6  I b- - -  h I n  I I Un?lre,t~lr he did 



not minimise the importance of good basic research. Thus, NCL, while transfer was not an easy process. Despite proven pilot ..dnt studies and 
attempting to push back the frontiers of knowledge, tried to handle problems guarantees of performance backed by bank guarantees, the industry was 

sceptical and hesitant to accept it. After considerable effort on all fronts the of immediate interest to the industry. He retired in I952 and returned to his 
technology was commercialised~ That plant is still working in a hi;hly native USA. 
profitable mode. 

Dr.G.I.Finch, who took over from him, had a tenure of five years. In 
Th S.I those five years NCL earned fame as an advanced centre of chemical 

research. In particular, research on the organic chemistry of essential oils, 
underthe leadership of Dr.S.C.Bhattacharya, became widely known. By the time NCL completed 25 years of its existence in 1975 the 

number of parties utilising know-how developed by NCL had grown from a 
mere 18 in 1965 to a healthy 61. Likewise, the number of parties to whom the Dr'K'Venkataraman succeeded in 1957' KV' as he know-how was licensed but where production had not yet commenced had came to be known, was no stranger to NCL, having been the Chairman of the 
risen to 93. The number of processes in production was 46, with the value of Chemical Research Committee and the Executive Council of NCL prior to his 
production estimated at Rs.650 lakhs, joining the laboratory. It was in his tenure, which lasted till 1966, that Dr.Sukh = 

Dev joined NCL and built a flourishing group working in natural products wFr nti rs- Fi . chemistry. KV was a legend in many ways and had the unique position of 
starting teaching and research in chemical technology (right from his UDCT 
days) and for inculcating a strong library culture. While research in organic Dr.L.K.Doraiswamy took over from Dr.Tilak in 1978. Steps were 
chemistry thus attained international status, that in the area of physical taken in the late seventies and early eighties to strengthen certain niche 

chemistry was not far behind, with Dr.A.P.B.Sinha and Dr.K.P.Sinha making areas, as also to initiate research in those areas which were likely to take 

their mark. centre-stage in the years to come. In the early eighties NCLshifted emphasis 
to high-tech areas of catalysis, polymers, biotechnology and advanced 

The Revolution materials. Scientific and technical excellence was the guiding vision. 
Recruitment of young scientists of outstanding merit was vigorously 
undertaken. Research in plant tissue culture was encouraged. A major The research activities continued along lines throughout the 
breaMhrough came in the form ofthe indudion of early flowering of bamboo, fifties and even part of the sixties. The laboratory established itself as a 
which caught worldwide At the same time, the track record of NCL leading research institute. The first two reviewing committees had expressed 

general satisfaction about its progress, stating that the activities were in was bringing industry seeking NCL technologies in ever-greater numbers. A 

consonance with the mandate set out by the National Planning Committee. series of novel industrial catalysts were developed and technologies for their 
However, the third reviewing committee, headed by Sir Ramaswamy : production and utilisation were transferred to industry both in thecountry and 
Mudaliar, was critical of NCL "leaning towards fundamental research". This abroad. 

was around the time when Dr.B.D.Tilak had joined NCL as Joint Director (in 
1965), to take over as Directora year later. From the year 1975 NCL has won special citations in eight 

prestigious awards instituted by the Indian Chemical Manufacturers' 

Dr.Tilak set about bringing a cultural change in the research activities Association. In 1991 NCLwon an award on its own. They are as follows: 

of the laboratory. A number of research management steps were taken 
aimed at restructuring and reorienting the activities. New areas like dyestuffs, 1975- ICMA Award for Process Design & Process Engineering of 

drug intermediates, heterocyclics, pharmaceuticals and pesticides were Chemical Plants. 
initiated. Chemical engineering was given an added boost, as it was realised ("Process design and successful commissioning of the plant for the 

that expertise in that area was crucial to the development of commercial manufacture of Chloromethanes from Methane": Awarded to 

grade technologies. This resulted in the development of a number of M/s.Standard Alkali, Mumbai.) 

technologies which were transferred to small-scale private sector companies. - . . . .. . .,. . ,. ., .. - . ,. - ., .,. . ..,. . . ,_.,... ,+. - . - . , - - , . , I  ,.. 1983- lCMAA~ardforF~rwardDevelopmentofTechnology. 2'* 

E: I i  Mi l i  L . 11,, , , , ,  -. - - 



performance zeolite catalysts, named as El res, having a 
sopt~~sticated chemical engineering": Awarded to M/s.Hico Producta widespread impact in various refinery and petrochemical 
Ltd.. Mumbai.) processes".) 

1985- The Sir P.C.RW Award for Developmmt of ind19en0ur 1991. ~CMA Award for Export of Eng ln~ r l ng  Servlcea Rendered Technology. 
("Process for manufacture of Ethylenedlamine and Polyethylamlnes 

Overaoar. 
("R&D Management Conaultancy Assignment In China".) 

under relallvely hioh Dressure and corrosive conditions, ~roduclno a 
spectrum of produhs': Awarded to M/s.Dlamines and ~hemlcals ~rd., 
Ahmedabad.) 

NCL has transferred the following majortechnologles to Industry: 

Xylofiningtechnology for xyleneisomerlretion (IPCL,Vadodara) 
1985-The ICMA Award for Forward Dovelopmmt of Technology. Albene technology for ethylbenzenes (Hindustan Polymers, 

("lsomerlzatlon of Xylenes wntalnlng ethyl benzene": Awarded to 
Mls.indlan Petrochemicals Corpn. Ltd., Vadcdara.) 

Vlsakhapatnam) 
Polymer alloysblends and components (Bajaj Auto Ltd., Pune) 

,. . Technology for catalyst for formaldehyde (Intematlonal Catalysts Ltd., 
1989- ICMA Achrryr P.C.Rry Award for Development of Technology PI ma\ . -..-, 

Indlgenouely. Technology for catalyst for styrene (Polychem Ltd., Mumbal) 
("Process technology 'Or 66. The process involves a series Technology for catalyst for wnvenlon of C, feedstock8 to methylethyl 
of complex eight-step organic chemlcal synthesis, offering unusual ketone (Internatlonal Catalysts Ltd., Pune) 

In handling edremel~ cornrive and toxic chemicals, Plpermlne and ethylenediamlne (Dlamlner and Cheml~ls Ltd., 
design challenges due to the reactants undergoing phase changes Vadodara) 
and demanding a high quality for the product Eucalyptus by plant tleeueculture (TataTea Ltd., Munnar) 
international standards": Awarded to Mlr.Lupin Laboratories Ltd., 
Murnbal.) 

ICMA Awrrd for Novel L Compkx Tochnology tor the Flret nnn 
In lndlr hrvlng r Wlduprud  Impact on Chemlcrl Induetry and 
Economy. 
("NCL has demonstrated Its capablllty of developing novel world class 
catalysts In a hlgh-tech a m  and hu developed a catalyst - EncIineQ 
- whlch produces ethyl benzene from dilute ethanol and benzene In a 
single step procew, thur r l lml~Ung the dehydration step In the 
conventlonal process": Awardod to M/r.Hlndustan Polymem, 
Vlsakhapatnam.) 

1990- ICMA Achrryr P.C.Ray Awrrd tor Dovelopmmt of Tochnology 
Indlgenourly. 
('Proceu Involving a unlque rout. for the manufacture of butyl & 2- 
ethyl hexyl acrylrter, M well M co-production of aqueour acrylk 
acld to rerve the Indian marker: Awarded to M/r.lndlrn 
Petrochemlcalr Corporrtlon Ltd., Vadodm.) 

1990 - ICMAAwerd for Export of Chemlml Prodwtr. . ,. . ,  , ,. , . ~ .  . , 

Dr.R.A.Mashelkar took over from Dr.Doraiswamy in 1980, and WM 
in tum succeeded by Dr.P.Ratna8amy In 1095. Durlng thlr prrlod, w h the 
proceu of eanomb liberaibtbn oat In motion In the country, N c L X  It. 
sights hlgher and took il, flnt steps toward. globallring il, advitler. Thlr 
resulted in IntemaUonal lndurtrirl mterprirn comlng to NCL either for 
contract rewrrch, conrullancy or technology development in lncnuing 
numkn. Today, wlth the major par( of It8 indurtrlrl mmlngr from lndurtrler 
abroad, the NrUonal Chemlcal Laboratory lr well on il, way to bommlng 
Internatlonal In charactor and outlook In the 21" wntury. 

It w u  on the 3" January 1009 that NCL wlebrrted it. 50 yarn of 
leaderrhlp. Shrl Mukorh Ambanl, Vlcr C M m n  and Managing Dlroctor of 
Rell- Indurtrler UmlM, Shri Mohan Dhula, Proddent of Vanarrl. 
Dr.E.C.Subb. R w  of Tab Reward Developtrtant and Derign antre, our 
former Dlrwtor of NCL Dr.B.D.lllak were m e  of tho dirtlnguirhod guest8 
on the occarlon. Shri Ambani spoke on 'Chemlcal industry In the ned 



Years". L. . Mohan Dharia in his address encouraged NCL to contribute ,- 
reforms in the social and economic system. In appreciation of NCCs mission, 
he said, "With thepurpose toadvance knowledge andapplication ofchemical 
science for the good of the people, this prestigeous institute has been playing 
a pioneering role in the progress of our country. NCL's portfolio of lndia and 
Foreign Patents is the largest amongst all the R&D laboratories in India. NCL 
has always remained on the forefront in the field of scientific knowledge and 
technicalinnovation and is now regardedas the No. 1 institute under the CSlR 
system in the country". 

The Vision 

NCL has had a great beginning, a beginning that coincided with the 
rebirth of an ancient people and civilisation. As we stand on the threshold of 
new century and millennium, we see an exciting and challenging landscape 
ahead of us. Our successful past legacy, our current capabilities and 
potential, our vision of a glorious future and our determination to 
achieve It will ensure that the NCL of the future will be an organisation 
with the contemporary management and administrative framework 
where high quality research in the frontier areas of chemical sciences 
and technology will be carried out using state-of-the-art equipment and 
infrastructurai facilities. 
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National Chemical Laboratory, Pune 

ABOUT US 

N.tioad Cbenid (NCL) k a ocieDca ad Lao* bssd raParQ 
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CLIMATE CHANGE IMPACT ISSUES RELATED 
ACTMTES AT NCL 

Considerable research work is carried out at NCL, b e  on alternatives to CFCs for 
miXgeration and air conditioning. Some areas are as foUows: - Alternative to CFCs for Air Conditioning and Refrigeration (ACBtR) sector 

Clem Development Mechanism (CDM) simulation for hydrocarbon re6igerators 

Montreel Protocol - Kyoto Protocd cross cutting issues 

NCL has been invdved in various oationd sad htemational activities NCL was a c t i d  
involved in the M a ' s  Country Program and its implementation NCL is a member of 
ECOFIUG project siuce 1993 and HIDECOR project since1999 along with IIT, Delhi and 
other h d t d o n s  Both of these projects are sponsored by Swiss Agency for Development 
and Cooperation (SDC), New Delhi and INFRAS, Zurich. 

Dr. Devotta is a manber of the UNEP T h l o g y  Options Committee for Reiiigeration 
and air wnditioning under the M o n a d  Protocol and also a member of the IPCC WG IlI 
group for Special Report on Technology Transfer. Dr h t t a  is the National coordinator 
for the International InstiMe of Re6igeration He is recipient of 1997 Stratospheric 
Ozone Protection Award of US-EPA for technical and scientific leadership to eliminate 
CFCs in the refrigeration sector. 

Energy Conservation Activities at NCL 

National Chemical Laboratory (NCL) established a heat pump and energy c o d o n  
group in 1980 with the objective of absorbing heat pump technology, establishing pilot 
plant units of heat pumps, transfening the technology to industry and incorporating energy 
recycling at the process design and development stage of the processes developed at NCL. 

NCL, had a cohboration programme with Department of Chemical Engineering 
University of Word, UK for traiaining of NCL scientists at their heat pump laboratory for 
the operation, design and development of heat pumps, for import of heat pump equipment 
to be installed at NCL for research and development activities and for demonstration to 
Indian industries, funded by Overseas Development Administration, UK. 



LIST OF NCL PUBLJCATJONS 
ON - 

'ALTERNATJVES TO CFCs' 

Dcvott4 S.. 'CFCs b v i s  c h m c i a  of refiigsrm'. PIpa pruaaed m CSIR 
vmksbp on 'Maattiva to CFW. NCL. Punt, July, 1989. 

Dcvoan,S.. 'AhaartivestoCFCsfwIb~mdrQieaaim'.Ppcrpmeabsd 
m ido-us @PA) wohhop 00 'CFC AltarPtivc Tscbadogia md SuhiMcs'. New 
D* Apd.1990. 

S. 4 Gopiebmd, S., ' T h d A  .aesnacd of R-1% md R-123 fn M 
pmrp', Pape~ pnedcd in 3rd Intamahel wcdsbop on 'Rcsard~ Acbvdes 

. -.  
m 

Advattd H d  Pumps', t h ~ ,  Ausbia. 24-26 Sepl. 1990. 

Dc!vot@ S., 'Altcmatiw to CFC-I2 fa t dhgaxh  - N&ds of the dndopqg 
countricJ',~edpapaprcscntcdmtheUS-N.bioadAadmyofEqgiassWatsbop 
on 'Tecbadogy T ~ C T  to Fliminnr Onoac Dcpletiag CkuhW,  Lrviae. C.lifaah. 
April. 1991. 

Devdq S. md Gofkbd,  S., 'Camptntive raesmmt of HFC-I348 md rrmc 
zu I h d  to CFC-12'. J d  ot lS(l), 

112-118. Juuary 1992. 

D c v o a n , S . d G o p i e b m 4 S . . ' ~ . s a s m e d o f H F G 1 % m d r r  
worLiqg thkb fw hat pumps', AppSed m, 41(4), 285-299.1992. 



Devotta, S.. Parande, M. G. and Patwardhan, V. R., 'Experimental comparative 
assessment of performance and heat transfer characteristics of HFC-l34a and CFC-12 in a 
water chiller', Applied Thermal Engineering, 80-95 August, 1998. 

Devotta, S. and I. Chandra., 'Control of a heat pump assisted distillation column', Applied 
Thermal Engineering, 80-95 August, 1998. 

Devotta, S., Murthy, M. and Sawant, N. N., 'Performance of two door refiigerators 
retrofitted with a HC blend', Paper presented in IIR Conference on 'Emerging Trends in 
Refrigeration and Air conditioning', New Delhi, 18-20 March, 1998. 

Dwotta, S., Pat% P. A, Joshi, S. N., Sawant, N. N. and Sane, N. K., 'Compressor life 
tests with alternatives to CFC-12'. Paper presented in IIR Conference on 'Emerging 
Trends in Re6igeration & Air conditioning', New Delhi, 18-20 March, 1998. 

Devotta, S., Kulkami, M. M., Sawant, N. N., Patil, P. A. and Sane, N. K., 'Compressor 
life tests with HC refrigerants', Paper presented in IIR Conference on 'Natural Working 
Fluids 98', Oslo, Norway, 2-4 June, 1998. 

Devotta, S. and Sawant, N. N., Joshi, S. N., 'Lie cycle testing of hermetic compressors 
with alternatives to CFC-I2', Paper presented in 'Seminar in ODS Phase-out: Solution for 
the Refrigeration Sector', Kuta, Bali, Indonesia, 5-7 May, 1999. 

Devotta, S., Sawant, N. N., Akahvadi, M. I. and Joshi, S. V., 'Performance of 
&gemtors retrotitted with R-401A and HC blend', Paper presented in '20a International 
Congress of RetXgeration', IIIUIIF, Sydney, September 1999. 

Dwotta, S., Sawant, N. N. and Joshi, S. N., 'Lie tests on h e d c  compressors with 
combioation of oil and alternative &getants', Paper presented in '2db International 
Congress of Refiigeration', IWJIF, Sydney, September 1999. 

Devotta, S., Kdkami, I., Astha~ ,  S., and Schwank, O., 'CDM simulation integrating 
Montreal and Kyoto Protocols: A case study on hydrocarbon technology for Indian 
domestic refiigerators', Paper presented in, 'The 11" Global Warming I n t d o n a l  
Conference and Expo', Bosto~uSA, April 25-28,2000. 

Devotta, S.. Padalkar, A. S., Joshi, S. N., Sawant, N. N., Sane, N. K., 'Comparative 
assessment of C& for window air conditioners', Paper to be presented in '4& IIR- Gustav 
Lorentzen Conference. on Natural Worlung Fluids 2000', Purdue University, USA, July 
25-28,2000. 

Devotta, S., Sawant, N. N., 'Lie testing of hermetic compressor with various 
hydrocarbon grades and other alternatives to CFC-12', Paper to be presented in '4" IIR- 
Gustav Lorentzen Conference on Natural Working Fluids 2000', Purdue University. USA, 
July 25-28,2000. 



NATIONAL INSTITUTE OF ADVANCED STUDIES 
Bangalore, India 



PURPOSE 

_The cunent aims of NIAS are: 

lb integrate the f i nhgs  of scholarship in the natural and 
social sciences as well as technology and the arts 
through multi-disciplinary research on the complex 

issues that face Indian and global society, 

and 

To assist inthe creation of new leadership with broad 
horizons in all sectors of society by disseminating the 

conclusions of such research through appropriate 
publications and courses as well as through dialogues 

with leaders and the public. 

MANAGEMENT 

The Nauonal lnslme of Advanced Studles (NIAS) was NIAS s a (pnvate) society registered under the Kamataka 
coocelved and founded by the Me Mr J R D Tab. whosaw Soc~et~es ReptstratlOn Act. 1960 The Counctl ot 
the great need in India for an institution mat could conduct Management. !he Academic Council and the Holding 
advanced multidisciplinary research and ako serve as a Trustees are the three authoritia res~onsibk tor overall 

L 
torurnto bhgtagether administntorsandmanagerstrorn adminislration of the lnstmne. The council is chaired by 
iWryandpovwnment.leadersinpubllcaffairs.erninent Dr. J. J. Bhabha (Sir Dorab T w  Trust. Chairman): 
individuals in different walk$ of life, and the academic Dr ~ . ~ a m a n ~ ~ . ~ i s t h e ~ l c e c h a i m a n .  
community in the natural and sock4 sciences. The 
Foundef's v ish  was lhus lo nurture a bmad base of 
xhO!ars, w r s  and kaders who may contribute to 
tackling the mrnpkx pmhkrns lacing contemporaly lndia 
wilhintelligenee,sensitivity, conr&nceanddedication. 

The philoqhy underlying NIAS is giwn shape by its 
research teams, which are drawn tmrn a variety of 
W i p l m  in the natural and socialxiences. The Institute 
is unique in its integrated approach to the study of 
inleMCtiom between science and technology, social 
issuesand leadership. 

Corer lhe arcade, looking lonards the Lecture MN in the Main Building (Photognph by a Sngeelhs Menon) 



T k  mdtidisriplinafy @search at the interfaces bsmen natural science a d  techndagy cn the m fund. 
and lhe social sxiences a d  hurmnities'ar the other, is bticg cam'ed&p~scrlly in sewn c m  mils 



NIAS conducts several residential courses every year: 
These courses are distinguished by their inlerdixiplinary 
character, andare taught by Institute faculty as wellas 
by reputedguest lecturers lromacross the country. The 
earlier courses were based on the broad theme 01 'An 

Integfafed Approach to Knowledge and lnfomtion'. In 
recent years, these courses have been tocussedon m r e  

specif~c themes, but retain a broad multi-disciplinary 
approach. 

-- 
knlor BMu(hes - Indian ForeignSerrice Probationers - 
This residenti course is conducted in tho month of 
January every year for persons in senior positions in 
government, industry, the M14naI Seienee and technology 
agellcb etc. The facuHyforthecourse is drawn from NIAS 
blrt in addition includes well-known public $ures, eminent 
scientists and technologists, distinguished men and 
women of lmrs,  academics, humanists and sociolopists. 
dqnamic entrepreneun and emrienced administrators. 

The thrust is to provide tho probationerdiplomat with a 
broad outlook on India's cultural, economic, social and 
intellecrual ethos, including in particular science and 
technology, to enable deeper appreciation of the issues 
peculiar to a tramforming civilisation that is building new 
relations wlh the rest of the world. Two course have been 
conducfed so far. The !at coursewas held m e e n  19th and 
24th Julv. 1999. 

Thelecturesale desgned soasto anowtor close~nteracton 
between facully and partS1Pants W a l  pawl dls~ussms The IndlanAdrnlni.lntheSe~icc - 

~ ~- ~ -.-... 
are arranged in order to bring togelher speakers with 
divergent views. so that a more cornprehensive and A course on Issues in Suslainable levelopment was 
hawed u n d m ~ n g  of the issues may emerge. In 1999 organised in December 1999 for senior officers from the 
Ule murse ms devoted to tho theme Lradership and lndiin Adminiinlive Service drawn from across me 
Society. and in 2000 the theme was Bobalisation and country, 
helopment. 

The orimarv obiedive of ths three-week residential course 
is td in& univasity and cokge teachen of different 
disddines from a0 across tho countrv and exuose Uwrn M 
m ' ~ i n v ~ a u s f & s a l ~ ~ ,  makethem 
nvan of India's sad~~uitural roo$ and enpaOe thorn in 
discvJJMns on major pmbkms fldng the country. This is 
z h i i m m v p h  iectures. p m ~  ~ussiom,pa&ipatory 
d i i u e s ,  group Md eduatioml toun. Si 
m u m  have been mnduchd so far. The 5th and 6tJ1 
courses had the Memes Fifty years of India's 
Independence and The Education *em in India 
nspeclivcly. 

The Indian Spa- R m a d  Organlrstio~ - 
The first NlAS course for ISROofflcers on The lndian*ce 
Enterwiser Fmseeirm the Future was conducted in 
0ctober 1999.   his c a k e  w& aimed it a orwp of senior 
enainecrsand sciatids horn ISRO. identifledas l i i l v t o  be 
pa; of its Mure leadaship. The pu.&e of tho mu& was 
to Mp in shaping the orientatim and planning MIS needed 
by this proup, and to offer a vierr of the broader horizons to 
which the goals of the l n d i i  s+ez~ programme may be set 
asthecountryentfsthe2lstQntury. 





CONFERENCES ... 

lntenrtirmsl Symporium on Sdemh %clew A New SocInl Contract PIspantory to the UNESCO 
World Conlerence onScience. 1999 
27-29 January 1999 
UNESCO sponsoledth~ssymposl~lm asa meeting preparalorytothe World SclenceConlerence, heldat 
Budapesl. Hungary trom 26 Juneto 1 July 1999 

A Meetingon the SlshnolhI~urelnKamaIaha: A YearAfler 
27-28 November 1998 
NIAS, along with the Alumni Association of Jadavpur University, Bangalore Chapter, organised this 
seminar which was incontinuation of one organised in 1997 on Infrastructure in  Karnataka: Key to 
Growlh. 

Pami ls in the cwne lor ISRO offten. October 1999. 

"$&, , 

ocaIes && dirtlnguished 
the arts and x a h m i a  Associates 

- supportand*. . . 
~ ~ a ~ i ~ o ~ w o i n g ~ ~ ,  + ~ ~ ; - ~ + ~ c , . . .  .,, ,; , , , . ; ::; 

..- *, ,. ., . 
A ei 4 &. 

some h!~hliglu d the programme durinp the W w e w  kcturn on'0bi8ury on caste a; i h e n l  by Ute late 
Pmt. M. N. Srinivas. 'lndo-US Relatbns al  the Millennium' by ~ m b a k d o i  Dennis Ku& 'on wildllle through the 
kns'byOr.YhrekRSinhaand7he Saraswat~thatymlshed'by Prof. K. S Valdiya 



NlASrs srtualed on Sacres 01 land mlhrn lhe vcniam 
canpus of the lndtan lnstrtute 01 ScrenCe h nam 

burld~ng of WAShas a stnktngly drstlnCt1W IrChrteCture. 
pleasant mth elegant ltnes. a bnghl-red lrte lacade and 

an arched corndof runnrng the lull length of the burlc*ng 
The Durldrng has spacrous andcheedully lurnrshedm~na 



RECENT NIAS PUBLICATIONS 

REPORTS 

kh2-FA r l ra !sn r  adwted by wrld bonnel m x i w r  
during mtural taragmg and pionrlan~ng 
sunllha RamaMAniorfya Soha 
Advocating tor women's csffllve pdalwl pmclpatloo 
9 K Anitha, Pi~rhAnlOnyand V Csyalhn 
Sclence, trchnoiogy and ractc"/ tale about raket  
aevelwment during I ~ M - I ~ ~ O  
Rodbrm aiasinlia 

P~lltlcal leader5 ol lodependent lndla 
H I  S h d 9 d d  Pllsad 
Vmce President Indtan Council of Ctrllural Relations 
New Delh, 

UnderStand8ng the 'Wha and 'whose' 01 ronrc8ourneii 
resl~iling the BhlpavadC*ra to ask a few moce Buerllolir 
Sanycrlha Menon 

Understanding same mirunderrtandlngs ol  the role o l  
Imelleclual oraoem riohtr m technolwv lranstsrr 

Recent trends in science and technolwv oollw .. . 
J -.I Y l o m n  
Honoraty Prolerrw, Charr Technoicqand Socrly 
Cunrervatoire Natloml der Anr et Metietr. Parls France 

IV. 

1-99 

BOOKS /SPECIAL PUBLICAllONS 

The Bangalore CammuniguC - adopted at the lnlernallonal 
Symposium an Science io Sorirly A ~ w S o c r a l C o o r r a i i  
21~29 Januani 1999 
Internaltonal Sympouumon Science ioSocrerv A Ww 
dcia i  Contract 
2'-29 January 1999 - a  report 

SUIIIS 01 eI%ttic POW, lranrmlsrion in India and possible 
technolcgtcal developmentr 
S Paramrwaran 
Chairman, IEEE Bawlare M i a n  

Toe Banoalon Oddaration an Informatcon 
Tcchn~lagy for omloping Countries n the Global Village. 
Nnvembel4.1998 

Oualitative Methods in Mental Heam Rerearch 
P L Kapur l ed )  
A CO-HOM 01 Semliom Iron, ra~rour manvrrrcp~s m4 
description 01 t h e m  digital technolw developed at NIAS 
tor the prsrervaliw of pappr and palm leaf manurCriDli 
5 Menan a d G .  lltlliana 

WORKING P m R S  

F~ssle  mN8d cut.oll Ire@ md ophanrfor lndu 
s w a g o p l  

SCI~IIII~IC and phaorophtml nudler on consious*eri 
5 Menon M G W~ar!mhan A Snha and LICNRES 

Can the cubures at lndls ruwwe the tnlonst!on age7 
Kenneth Ken~tOn 
M11sa~hu~tIs  limtlutc o l T m n o l w  Cambndge USA 
LIIIRIII~~ ~lrn ndca 
U R  R n a n l h a m r ~ ~  
Bmwrr 

8 V Sleekanfan(eds j 
Rmon on VIE Worksho~ on 1nformat.on lernnoiogy Bill 
1999 

Entrance l o  the Marn B a l d m g ,  look,ng through l o  !he Pal io a1 the back 





NIAS FACULTY - 
Prol.RoddamNarasimha. Ph.D.(Caltech) 
Orecfor. Mtionallnsllfute 01AdvancedSudres 
Pro1 Narasimha isan aerospace scientist with a strong interest in 
atmospheric sciences and science and technology policy. He was 
on the facuttv at the Indian Insmun of Science from 1962 to 1998 
and was D rec'or 01 the Nalona Aerospace Laboraloc es d rmg 
1984-1993 Hecufrently alsu llolds Ineporll~onot Cna rman Flu d 
Dvnamcs bnlt at !he Jawaharla Nenru Centre tor Advanced 
Scienl'aic Research. HIS most recent publications have been on the 
fluid dynamicsolcloudrand on 1ad;etdevelopment in 18theentury 
India. He is a Fellow of the Royal Society, London and Foretgn 
AsSDCiateofthe US National Academvof Enoineerina~ 

DrRajaRamanna Ph.D.(London) 
Honorary Professor 
01 Ramanna. the founder Director of NUS. has wrked  on fission 
and particle physics, reactor physics, and mearetical aspects ot 
music. Formerly Chairman ofMe AtomicEnergy Commission. he is 
presently Chairman oftheCwncilof lhe Indian Instituteof Science 
and Vice-chairman 01 lhe NIAS Council of Manaoement. He was ~~ ~~ 

cnnferred the Padma Vibhushan in 1975, and kminated to the 
RajyaSabhain 1997. 
n@nias.iiw.ernet.in 

ProlDitip Ahuja Ph.D. Wtrginia) 
ISROChair. Science and Techno l~~Po l l cy  9udies 
Prof Anula'sresearchin N l A S l o c ~ o n  pol+tes lor lne promol~on 
ot renewaWe energy and s u s e ~ ~ b l e  tlansporl. and retom 01 the 
eleclrrlty senor he asso studies lecnnolcgy transler and pol cy 
instruments for responding to global climate change and posstble 
trade-oils with other policies undertaken to address more local 
concerns. Prior lo  joining NIAS, Prof. Ahuja has worked at the 
Global Environment Facility in Washindon, the Environmental 
Proleclion A g e w  Tala Energy Research institute. Delhi. and the 
Harvard University Schwlof Public Health. 
dahujaOriaS.iix.emeLin 

Prolev. Sreekanttn Ph.D.(TIFR.Bwnbay) 
S fbdhaknshnanchair 
Prof Sreekantan. lorme* Director ot the Tata Institute of 
Fundamental Research. Bombay. has spfialized in cosmic rays. 
high energy physics and high energy asimnomia. tits current 
interests include scientific and philosophical studies of 
consciousness. He is cwuthor of the book EItensive Air 
Showers. published in 1998 byWoM ScientihC. Hels !he recipient 
of the Ramanujan Award o l  !he Indian Science Congress 
Association, andthepadma Bhushan bythe President ot lndla 
bvs@nias.iix.ernet.in 

the book The Frssife Malerial Cur 011 Treaty and Options lor 
Ind!a. Hiscurrentinterestsincludeenergy technologies 
IajgoPaIt3Whotm~il corn 

tarl8rr a Plolersor Ion ahour n6ne yearsal N AS Dep~ly Dareclor lo, 
someltme. andhonolary Vrs tong Plofessor s nce 1998 Pcol K?p .r 
has carr~ed out slud~es on youth vlolence and creattvty in lndlan 
Sclence In hlsnew asslDnment. he wlll be contlnulnastud!es in the 
area of hlgher sbtes of mentalhealth bestdes bemg 'ssoc!aled wllh 
others In the broad area ofsoclal sclences Prof Kapur 1s also a 
Consultant tothe Communrfy Healthcell 
rlkapur@bQl vsnl net in 

Pro1PrabhakarVaidyaPh.D (Southamptonl 
SIr Ashufosh Mukherjee Visiting Professor. Malhemtrcai 
Modelling 
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Summary 

T his work is concerned with a strategy that 

simultaneously allows for complementing our 

,- centralized sources of energy in an economic way 

and, in the process, gaining global leadership in certain specific 

technologies. Explicitly stated, it envisages (a) an economic 

bioresidue-based power generation scheme in stand-alone as 

well as grid-interactive modes at power levels of 3 kWe to 

3 MWe to augment the present centralized sources of electricity. 

(b) the possibility of bioresidue-based high grade clean heat 

for food-product and crop-drying applications, (c) providing a ~ strong motivation for ~ r a l  societies to preserve and even 

enhance biomass growth since such an act helps in bettering 

their quality of life through the availability of electricity under 

their own control, (d) the possibility of rural centres generating 

upgraded non-edible vegetable oils which can support both 

rural and urban transportation, and (e) pursuing strategies 

which provide far superior environmental-friendliness in terms 

of being near-CO, neutral and sulphur-free, objectives long 

sought in industrialised society, and very necessary now, thus 
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providing an opponunity for Indian technological effort to 

gain global leadership. This article describes the current status 

of the availability of bioresidues (both from agriculture and 

from plantations), methods to improve the available database, 

the techno-economic status of the biomass option, and different 

methods to advantageously deploy these resources for 

enhancing national energy security. 

India's power sector has a total installed capacity of 
approximwly 89.000 MWe. over 70% of which is coal- 

based. The Government of India's Ninth Plan (1998199-20031 
0 4 )  envisages the need for m rddition of some 57.000 MWe 

by 2003t04 lo kcep pace wifh demand. Coal is projected to 

continue to be the dominant fuel source for power generation 

in the country. While this urge1 is unlikely to be met. it 

highlights the luge tcquirement for new power generating 
capacity in lhe country. 

Renewable energy for developed countries is considered ar a 

strategy for the ~uN~C. For oil-imponing developing countries. 

particularly with widely duuibuted populatioiu at in many 
South Asian countria including India. renewable energy from 

bioruiduor could b. he optimal wlucion. Whilo fossil furls ue 
well-controlled by Govemmcnt for rheu quality and avnilability. 

bioresidw ue aerted with Ycant nrpcct. Powerful groups 
6 

A R~omnss Option for Enhrrnring Energy Security 

control them for value addition, e.g. uec stocks by the timber. 

paper and related industries; but the rest is taken free by anyone . 
who wants it and can lay hands on it fint. This has distorted 

I 
public perception and the uw value of bioresidues has rarely 

been taken advantage of. A caw in point is rice husk, a residue 

from paddy cultivation and rice production. Rice is the staple 

food of most of South-East Asia. The way rice husk is used for 

fuel in small establishments like hotels only about 60% of the 

available energy is utilized. Rice husk is composed of 60% 

volatiles. U)% fixed carbon and 20% ash. Conversion of rhc 
char residue is slow and cannot calic place in the stepped grate 

stoves usually used for burning rice husk. The residue. with 
50% char and about 46% of the heat value still unutilized. is 

simply dispoMd of in an unhealthy manner. Funhw, efficiencies 

of cook-stoves using rice husk are documented to be about 30% 

at best (ref. I), w that the net energy efficiency is about 18%. 

The residue which is about 40% of the original mass contains 

nearly 50% ash, with about 95% silica. which if extracted 

economically could conven he present environmentally unsound 

! 
method of using ricc husk lo an economically and 

environmentally benign strategy. What is more, carbon can be 

spccificdly extracted with iu own contribution to the economic 

value of the pocur. Thus neatly every bit of rice husk can be 

used for eloctricd energy or for generating carbon or silicu. 
Even a fruction of the 24 nrillion tonncr of ricc husk being 

utiliad in this way (nee Table I )  would be of mind-boggling 

.economic value. 
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oblained. These arc illustrated in Table I .  This biomass is 

available in the form of straw. husk. stalks, bagasse, cane tops 

and trash, shellr, fibn, pith, haulnu, waste, etc. The ratios 

have mainly been taken from the,,repon of the National 

Productivity Council entitled Survey of Biomass Availability 

in India. 1986 (these details can be found in the TERI Energy 

Data Directory Year Book. Ref. 3). The production values 

have been updated from various published dam. Sincc the 

national grain output is known to reasonable accuracy, the 

errors involved in the estimate of the residues arise from the 

ratios. These could be uncertain to the extent of 10 IO 15%. 

Thus the cumnt estimates are expected to be no more 

inaccurate than h i e  uncertainty. Since agro-wartas do not 

occupy a very high position on the energy ladder in terms of 

quality of fuels, strategies for their organized generation. 

preprocessing and commcrca an virtually non-existent. The 

commerce that g a s  on now is on an as-is where-is basis born 

out of local n-ity and lack of standardized forms of 

biofuels. This, in fact. makes it difficult to clearly assess the 

availability, current urc and net matwid available, and, where 

used. to determine the end-use efficiency. One clear case 

where the bionsidue is totally wasted ia with tugarcane uuh ,  
to the tune of at least 10 million tonnu of the total of 14 

rnillion mnnw available. 

As can be w e n  noted from Table I ,  about 23% of available 

bioresidue in the counvy is rice straw. 18% what ruaw. 16% 
la 

A Biomass Option for Enltancvng Enrgy  Sccurlty 

other straws. IS% bagasse, and 12% stalks of various plants; 

the remaining materials are distribuled in smaller fractions 

between other residues. A typical distribution is shown in 

Table 1. An assessment of bioresidue which is likely to be 

available after use by the society as estimated from the present 

conditions is shown below. This estimate has been scaled 

from individual biomass assessment studies made in villages 

near Ungra by ASTRA and those initiated by MNES recently. 

A composite picture of the assessment studies carried out 
over 90 taluks in the country is still to be obtained. A brief 

review of the assessment studies is found in ref. 4. An estimate 

of the electricity that can be generated from h e  different 

wastes is presenled in Table 2. The available residue amounts 

to an electricity generation capacity of 16000 to 18000 MWe 

at 6000 hours of utilization per year. 

Table 2: PotanllPl d B b m m  lor Power Generation 
. -. -. - . . . 

Soursr of b l o m s  

-- . 

Pow81 wwce8 

Tk p . r  (rmrumn r.pully of llr m n l n #  b M u d u .  16,aXI - I l .MX1 MW 
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Biomass Assessment Studies 

It was indicated that the overall potential can meet the 

objectives of making an overall judgement. For these data to 

be useful, it is necessary that micro-studies be done to 

determine the actual mechanics of bioresidue generation and 

utilization in villagesltaluks to help design bioresidue 

procurement plans for power generation plants. Towards this 

MNES launched biomass assessment studies all over the 

country at tehsil levels in the year 1995. As of today, 94 such 

assessment studies have been conducted in 2 phases in tehsils 

of 14 major biomass-producing states in the country. These 

include areas in Andhra Pradesh, Arunachal Pradesh, Assam. 

Gujarat, Haryana. Karnataka, Madhya Pradesh, Maharashtra, 

Punjab, Tamil Nadu, Uttar Pradesh, West Bengal, Kerala and 

Orissa. The studies were coordinated by the respective state 

nodal agencles for renewable energy development and 

conducted by select con~u~tantsla~encies. 

These 94 studies have produced interesting results and the 

power potentials in these tehsils range from 1 MW to as high 

as 95 MW. The information generated from these studies is 

being compiled by the MNES into an on-line database, intended 

to be made available to investordentrepreneurs. along with 

project noteslprofiles for enabling them take a decision to go 

ahead with these projects. 

A Biomass Option for Enhancing Energy Security 

MNES aims at covering assessment studies of 500 tehsils by 

the end of the Ninth Five-Year Plan period. The database being 

generated through this effort will be' extremely useful for 

investors/entrepreneurs/financial institutiondrelated agencies for 

dissemination, focussing, R&D efforts and, finally, 

implementation of the projects. 

Plantation residues 

Agro-residues constitute an energy source which is generated 

at least once a year and, in some cases, with a the periodicity 

of three to six months. The other major energy route available 

is from plantation and forest residues. While it  is true to say 

that it is not a publicly acceptable situation to design power 

packages based on solid woody bioresidues, since they are 

considered unsustainable, there are pockets like coffee and tea 

plantations. which are in the interior areas and are not well 

connected to highways where it is better to utilize these residues 

locally for heat and power generation. Considering the fact that 

the southern and north-eastern regions of our country abound in 

these plantations, substantial incursions are possible into 

bioresidue-based heat and power packages in these areas. The 

northeastem region has also the benefit of the availability of 

natural gas in some pockets, and hence can be eliminated from 

consideration at present. The southern region, though having 

extensive tea and coffee plantations along the westem hill slopes, 

does have serious problems with of the availability of fuel and 
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therefon constitutes one region which must be considcnd for the 

applications of bioresiduc-tc-cncrgy roatcgies. These packages 

can be bsred largely on briquctlod a p m i d u c s .  

Waste Lan& and Their Utilization for Growing Biomnrs 

Including Oil-burlng Trees 

The other major problem of India, namely, the waste lands (or. 

wha~ has been termed more appropriately, the wasted lands). can 

be tackled in a win-win manner. The arential idea is to convert 

chue waste l a n b  into marginally gncn lands and then to good 

lands capable of normal biomass yield. Estimates of the extent 

measure of waste lands in the c o u n y  vary according lo varies 

between d i f f m t  investigative agencies. Table 3 taken from the 

book of Rnvindranalh and Hall (1994) povidcs some information 

on this subjcct. 

Estimrtes of h e  extent of waste lands vary from 66 to 130 

million heclans. Biomass yield from marginal lands is about 

5 dry tonne6 per hectare per year. From well-maintained land 

with proper selection of specie8 and application of nulrienls 

and water, one c m  m h  productivity levels of I5 to 20 dry 

tonne8 per hecure per year in a five-year cycle. The potential 

of waste lnnds cnn be gauged by chs fact that even at (hc low 

yield of 5 tonnes per hectare per y a u  the productivity of. say, 

100 million hcct.ru of land work8 oul to 500 million mnner 

pcr year. For annual use of 5MX) hours of power generation. 
I 4  
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Table 3: Estimates or Degraded Land Availability in Indla (Mha) 
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the bioresidues from these amount to 60.000 MWe at a low 

conversion of 1.5 kg (dry biomass)kWh. If the biomass 

productivity is increased by using known methods related to 

improvements in photosynthetic efficiency, the total power 

generation potential is. a mind-boggling 100,000 MWe even 

without any other significant advance in new areas. It is 

entirely possible that in the new scenario when biomass growth 

rate is increased, newer uses of these for societal applications 

may arise and so alter the picture to some extent. But then, 

when things are in reasonably significant supply, the market 

forces of demand and supply will take over to reach a new 

equilibrium, which is much better than the current situation in 

terms of power availability. 

A further point about waste-land utilization resides in the 

nature of the plantation to be grown. At typical biomass yields 

of 5 dry tonnes per hectare per year, the financial rctums turn 

out to be about Rs. 6000 to 7000 per hectare (at Rs. 1200 to 

1400 per dry tonne). An alternate strategy is to grow oil- 

bearing plants or horticultural product-bearing trees so that 

bioresidue corutitutes only the byproduct und the main product 

is oil-seeds or fruits. qpical  estimates indicate that biomass 

grown this way yields three products.: The first is Oil from 

oil-seeds to the extent of 0.5 to 4 tonnes per hectare per year. 

Oil yield being 10 to 50%. the amount of cake remaining is 

about 2 ta 4 tonnes per hectare per year. This can be used in 

biogas plants to extract pan of the hydrocarbons to generate 
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biogas (50% methane and the rest carbon-dioxide). 

Subsequently, the residue is a partial replacement for high 

quality fertilizer. The residue being natural and organic in 

nature has much less negative effect on soil quality in the 

long-term sense. Even as of now the cake is being marketed 

for its fertilizer value. The yield of solid bioresidue, which is 

lignaccous, is about 2 to 4 dry tonnes per hectare per year. 

Thus this route allows land and water to be used with much 

higher Larger efftciency, and is environmentally friendly. The 

estimated financial productivity of the land estimated from 

the products obtained would thus be about Rs. 18,000 to 

25,000 per hectare per year. Thus one can extract from the 

land and water resources thrice the productivity as compared 

to traditional and classical approaches. The oil so obtained 

from these plantations is capable of being upgraded through 

trans-esterification to obtain fuels which can bum in diesel 

engines with an efficiency only 7 to 10% lower than high 

speed diesel. It is also possible to use these fuels directly in 

rural transport vehicles like tractors and in power generation 

equipment in dual-fuel mode with producer gas from solid 

bioresidues and oil from the seeds. 

To bring home the importance of these concepts, it is useful to 

recognize that the current use of high speed diesel amounts to 

40 million tonnes (1997-1998) nationally (see ref. 3. p. 67). 

The productivity of the waste lands of 66 x lo6 ha waste lands 

if fully used is between 33 and 240 million tonnes. Thus all 
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our oil demand can in fact be sustained from this source 

alone. even if the oils nced further purification to match diesel 

fuels in urms of operational friendliness. 

Thus udlisation of waste lands offers an important national 

alternative for generating useful biofuels to manage our societal 

needs. 

Blomnsr Convenlon Tadrnologks vla G M c a t l o n  - -- - 

Biomass gasification is basically conversion of solid biomass 

(i.e woodlwood waste, agricultural residues etc.) into a 

combusiible gkc mixture normally called Producer Gas or low 

B N  gas. The general coinpsition of the producer gas is - 
CO: 20%. H,: 15-18%. CO,: 9-118, CH,: 1-28, N,: the 

remainder. 

The process. developed earlier for woody biomass. was 

extended recently to include agro-residues by using briquetting 

bxhnology to convvt lwsc agro-and plantation rwiduea to 

solid biomass of high density, and involves partid combustion 

of this biomass. Given that any biomur contains carbon, 

hydrogen and oxygen molcculu, complete combustion would 

produce curbon dioxide and water vapour. Partial combustion 

producer carbon monoxide u well as hydrogen both of which 

m combustible g w s .  Solid biomus fuelr, which m usually 
inconvenient and have low Mlciencier of utilization, can thus 

111 

A Biomau Oplion for Enhancing Enegy Security 

be converted into a high quality gaseous fuel with its associated 
convenience. 

While there are different types of gasifiers such as fixed bed 

downdraft, updraft and cross-draft gasifiers discuswd in the 

literature (see for instance, ref. 5), the most extensive work 

done till date in India and elsewhere for small elecaicity 

generation via reciprocating engines, has bcen on the fixed 

bed downdraft gasifier. While research studies have bcen 

conducted on fluidised bed gasifiers, it has been concluded 

that thew would not be suitable for producing the low tar gas 

rquired for reciprocating engines. 

The biomass gasification activity in lndia is about 16-17 years 

old. It started around the same time at the Kamataka State 

Council of Science 4 Technology (KSCST), based at the 

Indian Institute of Science (IISc), and M/I Jyothi's ( B a r d ) .  

The initial motivation was diesel replacement for agricultural 

pump scu (about 2.5 million in number at that time and about 

6 million in 1998). At USc. the challenge of building an 

efficient small gasifier, then comidcrcd very dificult if not 

imporrible, was alluring and therefore taken up. 

By 1986, succrsaful open top downdrafl reburn gasifiers with 
cxunordinary teat performancw (85 to 90% d i e d  replrcemcnl 
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even at 3.7 kWe) were built and demonstrated. W s  Ankur 

Technologies had just then started with a closed top design. 

In the last ten years not only have a large number of systems 

been built by W s  Ankur Technologies, but several other 

manufacturers - AEW, Tanaku, and Cosmo Enterprises, Raipur 

have entered the field. Centres for scientific support were 

established at IISc. Bangalore, IITBombay, UTiNew Delhi 
and Madurai Kamaraj University. Approximately 

Rs. 18 crores have been spent on these projects over the last 

I2 years. Of this about Rs. 4 crores was towards R&D. The 

rest was for demonstration purposes. Vigorous development 

and information exchange took place at national meetings 

organized under Ministry of Non-Conventional Energy Sources 

(MNES) patronage till 1993. There have been no major 

meetings thereafter. 

It is imponant to discuss one aspect of small gasifiers which 

is relevant to the Indian context. Because there were large 

numbers of small power level pump sets, if was thought 

expedient to develop small gasifiers. However. rhis also became 

a tool for experimenting on small-scale designs, to enable 

better understanding of the processes involved, with minimal 

expenditure on research and development and then, of course. 

one scale-up to larger power level systems. The question of 

developing a good small gasifier has cropped up in the literature 

and at many discussion meetings. Solar Energy Research 
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Institute's (SERI, the present NREL) original document, which 

is the translation of the Swedish experience, states that building 

a lower power level system which runs reliably is more 

involved when compared to large power level systew.bccaus.e 

the volume to surface area is unfavorable for small systems 

and the heat loss issues cause difficulties in ensuring reliability. 

This statement is technically correct and has also been 

experienced by us in the early stages of the development of 

the gasifier. 

Therefore it was assumed that if one could make a small 

gasifier that is efficient and emitting "minimum tar" as assessed 

by standard tests, then the concepts involved are wonh 

preserving for larger gasifiers and the scalability of gasifiers 

based on these concepts becomes a strong point of these 

technologies. It is worth noting that in classical chemical 

engineering approaches, it is considered only appropriate to 

do model studies, build prototypes and examine issues of 

scaling, and this is exactly what is being followed 

systematically in the current approach through scientific and 

engineering studies on systems at increasing power levels. 

The earlier international development in this area shows that 

only large lower level systems were addressed, due more to 

historical than scientific reasons. It is therefore meaningful to 

conclude that the development of small-scale gasifiers has 

given insights into what needs to be done at larger power 
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and cleaning units rather extensively. It has also undergone a 

long-duration test of 150 hours continuously, as well as several 

intermittent ones after coupling the gasifier. to a 'gas engine. 
. . .  

Subsequent developments at, Bangalore involving other 

manufacturers in the country have tesulted in gasifiers with 

capacities ranging from 100 kg/h to 500 kglh, both for thermal 

applications and electricity generation. The quality of gas 

required for drying food products like tea posed difficulties 

which could be dealt with by cleaning the gas adequately. The 

'class of engines used for power levels less than'l00 kWe are 

mostly naturally aspirated and for those beyond 150 kWe are 

turbo-supercharged. The problems on gas cooling and cleaning 

for larger sized engines are more demanding than for the 

lower power level system. These have been very inadequately 

explored in earlier work on gasifier applications for electricity 

generation. 

The investment cost of the gasification technologies in 

comparison to coal-based power plants is as follows. For 

power generation systems of a couple of megawatts and above, 

the cost varies between Rs. 35 and 45 million per MWe (US $ 

1000 per kWe). Bioresidue-based systems also have similar 

costing since all these power plants are generally based on 

combustion-steam power generation cycles. 

A Bionross Option for Enhancing Energy Security 

The cost of small gasifier-based diesel engine generator systems 

at power levels of 100 to 500 kWe varies between Rs. 25 and 

35 million per MWe (US $ 700 to 800 per kWe). In most of 

the applications, the cooling water clean-up and cooling for 

mycling applications is absent. When these are included, the 

unit cost is comparable to large power level system unit costs 

(US $ 1000 to 1200kWe). The cost of electricity generated 

from small gasifiers is between Rs. 2.5 and 3.0 per kwh and 

in the case of large power level systems, i t  is between 

Rs. 2.2 and 2.5 per kwh. The simple pay-back period on 

investment in the gasifier for a retro-fit application works out 

to 15 to 24 months depending on the cost of bioresidue, which 

is taken as between Rs.1000 and 1500 Rs per tonne, and 24 to 

30 months, if the electricity generation package consists of 

gasifier-gas engine-generator set. and 30 to 40 months if it is 
based on gasifier-diesel-generator (DG) set operating in dual- 

fuel mode with 75% diesel replacement. In all cases it is 

taken that the power package is used for 5000 hours per year. 

A problem that is somewhat special to India in this scenario is 

that the market is almost entirely driven by diesel engines. 

Because stand-by power is an absolute necessity for industties, 

a large number of industries have DG seu. The total stand-by 

capacity all over the country is about 17000 MWe. This 

magnitude of power is used to the extent of about 500 hours 

over a year, essentially to takq care of scheduled and 

unscheduled power cuts, due to a number of factors like grid 
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stability, low quality of power (in terms of voltage and 

frequency), excerrive puk demand, and non-availability of 

fuel u rimu. In some r w s  md specific locations. the amount 

of eleceicity genmted in-house in compuiron to that from 

UIC grid ia u high M 30%. Also the t8riffs payable to the State 

(IL. 3.50 to 4 per kwh) rn higher than ihc cost of in-house 

g e d o n  of electricity (Rs. 2-75 to 3.15 per kwh). 

7hue aspects have crcnted the demand for cheaper processes 

of dectricity generation in many inst~ncer and using the 

existing investment on diesel-generator sets more effectively. 

While most industrialists can w i l y  appreciate the economics 

and the possible benefits, their problem is usually about 

examining a few working system, for none of them wishes 

to risk being the first to venture into the field. The current 

MNES schemes do not have provision by which risk is initially 

taken by governmental agencies with rubsqwnt transfer of 

financial liability to the industrialist. Laboratory lesting and 

proving has been performed to a substantial extent in India 

through Swiss cooperation. up to a power level of 100 kWe. 

For power levels larger than this, industrial participation 

becomes essential. Industrial participation however can begin 

only when they can see a few successful systems in the field 

as already explained. Hence, it is exmmcly important lo 

demonstrate a few systems under different conditions - largely 

industrial but also both in semi-rural and urban settings so 
that user misconceptions can be eliminated. Even under thesc 
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unfavorable circumtanccr. l o r n  aggressive cntrcprcllculs have 

gone in for high powa gasifiers. These ue of course in  the 

initial t tagu of dcmonstntion m d  users still handle guifiers 

with kid gloves. Also the developers an not in  a position to 

provide g u m l e u  which can be Wted  at present. If no 

attempt ir made to caUlyre the process with financial, technical 

and monitoring inputs, the field will tnke a long time to grow. 

,This is also because peer groups from oversens have largely 

been under the impremion that the systems arc not reliable, or 

are not economical, even if they are reliable. To ernse wrong 

public impressions by documentation is even more difficult; 
I however, this is taking place slowly by systematic 

I dissemination by which technical questions arc being responded 
to, joint testing conducted and third party verification of most 

of the task elements being done. 

C ~ i f l e r - B d  Power Generation Strategy 
-- -- 

I 
All these imply that utilizing the incentive driver in terms of 

lower cost of electricity generation for propagating the 

biomsidue-based renewable energy technology exists even 

today. However, it is necessary to overcome (through 

demonstration plants) the barriers created by (a) inadequate 

experience with large power level systems, ccnainly above 

300 kVA. and (b) non- availability of gas engines to 

demonstrate the true potential of biaresidue-to-energy 

i conversion. 
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It is therefore important to mould this programme so that a 

number of projects of reasonable power levels - 4 x 300 kVA, 

2 x 600 kVA. and 1 x 1 MVA - evolve, being handled with 

proper cooperation between technology holder, client. 

monitoring scientific group and project initiator. Intermediate 

reviews and documentation, dissemination to 'peer groups 

through various means, such as referred journals and vetted 

reports (so that a common platform of understanding of all the 

issues involved develop), are also of paramount importance. 

In these tasks it is important to generate appropriate fuel 

linkages. The issue is by no means small and is addressed in 

the next section. 

Standard Gasifier Fuel (SGF) - 

One of the serious problems that besets gasifier users as well 

as technology suppliers who have to stand guarantee for 

performance is the nature of the fuel used in the gasifiers. The 

general quality of fuel to be used in solid bioresidue gasifier is 

as follows. Bioresidue chips of smaller than a certain size 

(typically 30 to 70 mm for power levels less than 500 kWe). 

with density greater than 200 kg/m3 and moisture content less 

than 15%. are required; they should not contain inorganic 

material like sand, grit and mud. The major problem in the 

field is non-compliance with the requirement given in the 

manual. Sometimes users have used larger sized chips with 
28 
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resultant reduction in diesel replacement. The second non- 

compliance concerns moisture in the wood chips. Surprise 

checks also indicated the generation of tar. Investigation 

showed that the moisture content exceeded 30% and, in some 

cases, was around 50% (virtually green wood). Reprimanding 

the operating personnel resulted in improvement to the expected 

level. The third non-conformity discussed earlier, namely, the 

inclusion of inorganic matter in the form of sand and mud, 

these being picked up from the area where the biomass is 

harvested, results in the formation of a hard fused ash-like 

matter inside the reactor, and in some cases, on the ceramic 

reactor walls. What happens is that the ceramic wall of the 

container also reacts and fuses with the impurities and this 

resulu in the loss of the parent material as well. Resolution of 

these problems lies in generating standard gasifier fuel and 

supplying it through depotshanks. 

We should recall that when fuels are to be used in reciprocating 

engines, the quality of the fossil fuel has to be controlled to a 

I 
very good degree, and should be much superior to what is 

obtained from bioresidues. For the same reciprocating engine, 
! 

if we have to supply gas of consistent quality, we should 

, . maintain minimum quality of the feed stock. In the current 

environment of bioresidue utilization, almost every household 

deploys it with poor end-use efficiency, with not much concern 

about the emissions which are a serious health hazard. This 

problem faced by solid fuels has remained unresolved because 
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of inadequate attention paid to the science of their conversion 

process. Therefore, than is a strong case rt the national level 

to upgrade thc quality of biorcsidue-bud fwls which suffer 

from the common misconception (national or. perhaps, even 

universal) that they can be emission-friendly fuels. While 

there arc technological interventions for bctcr use of biorcsidue 

fuels. even these can work more economically provided 

attention is paid to the preparation of there fuels at cosu 

acceptable to the market. We should recognize that the density 

of fuels, thciu shapes and s i w  and their moisture contents 

vary widely. The density of sundry fuels is 50-60 kg/mJ for 

sugarcane trash, bagasse pith and coconut wir pith, about 

100 kg/mJ for rice husk and groundnut sbdl, about 175 to 

200 kg/m' for cotton s w k ,  Ipomoea (a weed) and coffee 

husk. about 500 to 600 kglm' for causuina. eucalyptus and 

similar stocks. and about IOOO to 1200 kg/m3 for padauk and 

briquetled fuels based on light agro-midues as mentioned 

above. Thus one can cse rhrt rhc Wity variation is a f w r  

of 20. A typical ouck with a a w e  space of 6 x 2 x 3 = 
36mJ can at b a t  wry 1.5 to 2 tonnea of the light agro- 

residua or the rundud 10 (onnea of the higher density solid 

stock or briquened fuels (in the l a m  tho carrying capacity 

being decided by weight and not volume). Thw it ia i m p o m t  

to think of duuiying the light rgro-roliduss thrwgh briqwttinp 

at the location of the nulorial a perhapa within a kilometer of 

its availability h d  then transpiorring it u nseded. The w1t of 

tranrponation works out to about b .10  to b .12  per kilomom 
M 

for a full 10-tonne truck. This amounts to Rs. 300 even at 

distances of 25 km and, therefore, the incremental cost of 

transportation works out to Rs. 30 per tonne over 25 km. This 

is an economically meaningful incremental cost which the 

society should be able to sustain for the benefits that can 

accrue from bioresidues, electricity for various uses and, to a 

smaller extent, chamd solid fuel for cooking. The strategy of 

local bioresidue collection is suggested because of the small 

land holdings that lead to distributed bioresidue availability 

and control. Thus it is important to develop biorcsiduc-based 

"Standard Gasifier Fuel" (SGP) banks. Such bank3 arc expccled 

to have tractor-trailer mounted equipment.. including chaff- 

cutter, waste heat drier-pulveriser and briquetring machine, all 

powered by an diesel-engine alternator systam which can 

move from place to place and generate briquetled fuels. At 

the field site, the farmer who is involved in providing the fuel 

i resource can be paid on the batis of the dry weight of the fuel 

he supplies. Typically this can be about Rs. at 300 to Rs. 400 
! 

per tonne of the raw bioresiduc, so that tho final cost of the 

processed bioresidue works out to about Rs. IOOO to 1200 

per tonne. 

It is ncccrsary that the projccu discussed urlior be coupled 

with the "Standard Gasifier Fuel" (SOF) saategy dircursed 

above ao that one has n cornplecc packape for poww generalion. 
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Oil Strategy 

Oil and HSD consumption 

The use of high speed diesel (HSD), which constitutes about 

75% of the middle distillate output, and about 50% of the sum 

of the middle and light distillates and about 40% of all the 

refined petroleum products, is the backbone of the economy 

as reflected by the transportation of goods across the country, 

In the year 1995-1996 its consumption amounted to 33 million 

tonnes and its annual growth in its consumption is about 4 

million tonnes. About 10% of the amount consumed is used 

by the rural sector for water pumping. transport-tractors etc. 

The diesel consumption in the agricultural sector is for six 

million, 5 hp pump sets which use one llitrc per hour of 

diesel for an average of 500 hours every year. In addition, 

there are about 2 million tractors which consume about 1 

million tonnes of HSD. Thus, of the total HSD used per year 

which is 40 million tonnes (1997-1998). the amount used in 

the farm sector is 4 million tonnes. 

One strategy to attempt to alleviate energy shortages is to 

allow the rural sector to generate oil for its own needs by 

various means as discussed earlier. It was brought that a 

better way of using waste lands is to grow oil-seed or 

horticulturally useful product-bearing trees so that bioresidues 

constitutes only the byproducts and the main produce is oil- 

seed or a fruits. Also it was brought out that oil yield from oil 
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seeds is to the extent of 0.5 to 4 tonnes per hectare per year. In 

the total waste land area of at least 66 million hectares the oil 

that can be generated is 33 to 264 million tonnes per year. 

This range is obviously large, but unfortunately, inadequate 

data make closer estimates difficult. This is a mind-boggling 

figure, a fact not recognized by the planners as yet. At the 

least, a part pf these lands must be used to meet the principal 

requirement of oil for water-pumping applications. This will 

need only 1 to 8 million hectares of waste land. This field is 

unfortunately only weakly appreciated and coordinated in the 

country today. As is further evident in the discussion presented 

in Annexure I, considerable potential exists for the development 

of theise areas. 

The Overall Strategy 

The overall plan is to set up a national level board/centreJ 

commission with the participation of membership coming 

from different ministries - MoEF, MNES, MoA, and Waste 

Land Board - with the idea of (a) encouraging the growing of 

trees bearing oil-seeds and streamlining related activities by 

providing various kinds of incentives; (b) promoting R&D to 

reduce the gestation period for the achievement of these 

objectives; (c) encouraging industries to adopt surrounding 

localities by planting such trees; (d) framing policy for 

investing in these oil cakes to meet the local energy demands; 

(e) orienting the whole programme so as to offer employment 
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Table A: Reduction of non-edible oil seeds and bio-residues in India 

e"0:hers" rrfer~ ro secdrfmm a whole rmgc of seed-kcrncls species: JUU 
plnnr. mrvtgo h e / ,  f i n e  of ihe fonsi, Indian Coral. k o h  bulrrr mr, ink- 
m i ,  s w p  nut, nu'& wccd, warcn~lon,  yellow oleander: iomonr oil.me, CmlM 
oil rnc, palm prickly poppy, wild walnut. almond, knmol, tmg oil-:nu me, 
silk corton. bullet w w d  tree, imnwood ine,  bartad d l ,  pilu, foon elc.Oi1 
produdon depend., on a nwnber of ogm-climoiic factors and the choice of the 
sprcicz 

Data on the availability and urc of these oils for power generation are not as 
extensive as for fossil fuels. The limited information avnilable in the literature 
is put togetha here. One of the biofuels considered by Das and Rced is hemp. 
Historidly hemp ( C m b i s  saliva L) has been s veq high yielding plant 
(Haney 1975). Assuming that hemp produces up lo 4 tonndacrc of sced plus 
10 tonndacrc sulks. Table 1 shows how many gallpns of liquid fucl imbon 
could be saved by each of the following proven convetxion roules. 

The hemp plant is a promising high yielding biomnss fuel crop cultivator and 
both its pmduction and utililation should be included in the W U T V A  and 
regionnl biomass screening programmes. One h o p  hl W E  regional biomass 
propmmc conrrvlom have no difficulty qualifying for the necessary pmits .  
Mon of the wnvenion vehnologies in Tnble I arc well-known. Biodiesel from 
hemp is the ~ w w t  convslrion tcchndogy. Recently, at the Biomass Conferencc 
of the Americas (Biomass. 1993), nearly a dozen papers were presented on 
biodirul fuel. It war recommended that farmers in Notihwest America achieve 

A Biomnss Optionfor Enhancing Encrgy Security 

self sufficiency to provide enough fucl for uactors. irrigation and combines in 
energy by plnnting oil-& crops like sunflower or saffiower an 10% w e n t  of 
their acreage. Suntlown and ssMower yield typically 60 gallons pr acre of 
vegunble oil. Hempseed yields up lo MO gallons of oil per acre have been 
reported (Haney 1975). yet there was not one single mention of this promising 
fuel oil-reed crop anywhere in the Conference. 

P b l c  B: Convetxion Llchwlopiu for hemp slnllu md hemp dl 

The wst of oilsced fuels is linearly related lo yield d farming cost. The cost 
of farming and pressing sunflower oil, yielding 116 gallondacre, is SZgallon 
(Peterson 1981). Assuming that hemp will cost the m e  u sunflower to grow, 
a hemp sced yield of 4 tonndacre (Hanev 1975) can Droducc 3W callons of -~~~~ 
hemp iced oii at a cost of 50.771 lgilon. h i s  miy &e domestic hemp sced 
oil economically viable today. [Sce also (Biomass. 1993)l Biomnrr Confcnncr 
of the A~ncricas, Burlington. Vermont: Hamy 1975: "An ccolopical study of 
naturslizd hemp (Cannabis Saliva L.) in 6811-CenM Illinois": Alan Haney 
and Benjamin 8. Kuucheid: Tlw American Midland Norurali~r Vol 93. No I .  
January 1975. 1-24, Peluson 1981: Vegetable oil u an agnculturnl fucl for the 
Pacific Northwest, C. L. Peterson, cr 01, Idaho Agricultural Experiment Station 
Bulletin No. 598. Moscow. ID 838431. 
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One area in which ricntific work h u  led lo clou wnclusions of o n n i c d  
nlcvnncc II ihs uw of Mo-olls llke n W  011 m wmc w c m m  coun~lsr and 
lhs wss~ble wo of mn-odlble oib in Indla. Th*a hu bsa a unour I~NSI on 
ihs 'pmduaion of pymlitic oib fmm biomur In w y  c o u n v i ~  wh u 
C d s  Spdn ud l ay .  lo -lo lhdr wo in nciproutlng mgim. S O v d  
sludiu have shown (h.t wmlidc oils hrvo poblorm duad lo rhdr rcld 
content and wUe? m ignition d pu(omuruo in &pouting enginac. G u  
lurbiw s n g i n ~  wing IN1 o h  laom lo have fowu pmbbau of ignition d 
combustion, u thcla m wnlinuau w m b u r l i ~  devices. 

One d o u s  q w d m  lo be &baud is tho mWvo i m p o ~ ~ ~ ~  givw to lhs two 
rout- - 
(a) pyrolitlc oils Ud Lhdl dua6nmnl. uld 

the enrimnmMW b.l.lro. Som. uprisaoc hu ba 0Wd on ihs ura 01 
liquid fuclr like Pm& piwaa (Hmp)  oi l  u 8 lubUIP*a for diod anglm 
by Prof. U Shrlnivua under the 0rol.cl c J l d  SuTRA (Susuinable 

have btan M ~ C  b u d  on.his e x p i r u r  (a) ~ h .  dl u obrlned fmm ha 
cipellu wqdm h o u l h  c h i n a .  (b) Ih -dm an b bah s u n d  ud run 

conrumpwn ~nowol by I 0  pruru by volums r ccmpd lo diud WNk 
mom work noall lo Qn Ln tlv8 w. i t  IS obvious thl his nod no1 Umll i)w 
c ~ p u u ~ o n o f i h r ~ d u u h a l s f n p a o r ~  

1nili.l u t imuw usd vwunnu wgpu ih.l U *u( in Lh u m i - d  m @ w .  
enough Hongw uar an b g m  lo rvbk nw*l rlllyl lo 0- loUl 

gnd p o w  u i. (h 14avUon U puu. I t  will rlo pwld. lo ha V l l l r g r .  
c lr lncl ly in rulikunl gwMib fmm on of thr W InupHUlvr of Ib 
ruuwab le~opc loar .Shruupr (a r r ih *hubmpawdin~hrwunwy  
on yowlng o i l . M n g  INN md Uu)r uullul(m i# ign incw  with mpmu lo a 
pluw cJIe4 Jwqho rurcor, which I s  a wild dwu( W y  U u  IhU i s  wry 
hardy ud grows 10 mu cl~nuuic ud wll wrdltim 11 II nn k o d  4 
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animals. Including r k p  .ad goU~. lu p-t uu is in ths m.p induury ud ha 
~ n l u u l  i s  dwindling due lo ihs avul.bilily of chupcr oils from ownur .  

Some orpsricnce hu ban gained by Mr. Vinayd Fuil ud Khnwujil Sinph. 
hmugh sys~nurlc Uudlsr in M d u m h m ,  on ihs subjcb of arltivuion md 
&ainn of Jwmph. CUKW thmuph agm.ioruuy caopcntivsr. m y  have 
mdc a shng p l u l n  this mgud - "11 i s  &w increasingly bdng did IJIU cc- 
o d v e  anc-forarm an be rusd u M e K d w  medium In fiJu (h W e  
 i ill^ cnv;mnmG dcpdu ion  By muivuins !he f- k dope npc- 
forum cmm like Jarmpha c w w  u M d~emuive cmppina vanan ihs CILD~U . . .. . . 
~d o~owmic uaurio.in ihs n ~ r l  ueu can be d r u u ~ l ~ y  impmvei A& 
famury is lhs only r l l ca iw  mu^ lo e n k  ihc rru undu uPul UII wvcr f a  
achieving rha nallond poll of bringing 33% of h e  heloul lud w under effccliw 
uct c o v a  muirod for nuinuininp ihc cnvimnmenul b a l m  d la greening 

mnc of energy ud sonvibvtc ~n wmpluc wcio-aco&ic ud rco~ogicd 
devolopm~ ihmugh ihs uziw puiicipulm of the p p k  f a  lhdr o m  wr l fur  
N c m c p  of cwpml i vc  sgmforalty w u  wncolved in M.hnun Suu in 
1093 with (h fomvlion d "NuW Diruicc Euulypur Gmwron' C w w u i v e  
S o c i a v " u N u h l L ' N ; i n a a w o U d ~ c d ~ f m m U l i r d o a o o n ~ c o  

supply of ihc requidto pmpQlon mwrirl. lo guide ihs f u m m  mguding 
cuit~vuion pncucor of ago - l omy  amp; In help .ad guide Um f u m m  In 
pmcuromon~ of lams ud lo s W d  g u u ~ k m  for repayment d louu; lo q v v w  
huresllng d nurljolln; of ihs a@OmUq FOdUM ud lo O l W l X d  d n g  
up of ruluble pmsolrlng unlls b u d  on ayo. fo r~ l ry  pmluca 

inrilv~dua~ farm& lo ucs; a p f o ~ ~ ~ r y  u M ~tomu ive  croppig puwn 1s 
novemod bv the followinr f u l m ,  vlt. avriiabiily bnd IYW of lmd, av~lrbi l l ly 
;nd q u ~ ~ l &  of *.I-, d i c i  of IIW rum imm 11n mlb;nc. of iho *ndowm;. 
orposun lo cullinallon prelim of a puUcul8r cmp. av~~I.bf l l ly of mined 
l r h r  and hfislr. rr~lnlng lnstlncts of Iha furnor I hu baen 0brarvullh.l m n  
11 one uf lhu fulors i s  unf~vuurrble, ryro.fom81ry &I M ld61I dlorn8llve 
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The Eucalyp~s G n u e n '  Co-operarive Society of Nashik has been campaigning 
for thc cultivation Jormpha curcar, a dwarf bushy tree, which is very hardy and 
p w s  in most of monsoon and soil conditions and y u  offers handsome 
rrmm to thc hew". The soap mulacluring units in the country had been 
lookjng for at al(emstive IO edible oil for the manufacture of soap for the past 
rwcn to eighl y m .  Since some of thac  uniu showed interest in buying 
Jumpha vedr for extnction of oil. h e  agro-forestry co-opcrative at Nashik 
motivucd 1450 f . m m .  In 1988-89. 3WO hecwu. in 1WC-91 another 3000 
heclam and in 1991-92 4MX) heclam of Id have k s n  covered under 
Jrumpha plantation. Agrpfomtry federation will organize marketing with buy- 
be& gumtde for the wedr and provide technical guidance to the farmers 
regarding cultivation of Jolmpha c w a r .  

The by-product fmm Iampha a&, in thc form of oil-cake after extracting of 
oil, is an uceUrnt oxanic manure, evm superior to cow-manure. This pioneering 
effort of induct ion of a systematic plantation pmgrammme of Jormphn 
mrcar in Maharacua State will pmve to be a ncw trend setter which, hopefully, 
can lead to a revolutionary transfornation of the gloomy economic and encrgy 
rccnario into an era of economic boom and pmsprity of all sections of the 
rodcty including the mrsl poor It will ensure optimal and harmonious utilization 
of our land, water, manpower and financial resource~. The biDsmde oil of 
Jolmpha curcar can e v e  foreign exchange worth several thousand million 
dollam by the year 2000 AD and onwuds. The wplcr requirements an much 
lur as compsrcd m other agm-foresuy aopl .  It comes to full fmition within 4 
m 5 y w  and has a long pmductive period of mund  50 years yielding 
handsome mums annually. These traits make it a lowsost model ideal for 
small farmen and a safe investment model both fmm the banker's and the 
f m w ' s  point of view. Some basic research on cultivation has been canied out 
at BhPrntiya Agro-Industrial R e s a c h  Centre. Punc in Maharastra by Shri 
Ashok Raina Research and development activity has also been undertaken by 
God@ Soaps and Hindusvan Lever who rn major urern of Jarmpha oil in 
India Preliminary experiments carried out by the authors at Nashik have 
sumssfully established that Jafmpha oil could be ured as an alternative to 
diesel as furnace fuel and also as an allmotive to kerosene in specially 
designed stoves. Shri Kannighanti Chandrashelthar, an automobile engineer 
from Hydcnbad has also conducted experiments on preparing 2T smke oil I 

I '  
from the Jumpha oil - a lu6ricating mixture used in mopeds. scooten and 
motor cyclu. The funrrs of Jarmpha oil seems to be promising and the time is 
r i p  for expanding the Jarmpha oil base to enhance the availability of this 
useful oil as a rnw material for industrial use and for generation of electric 
power in a decentralized manner, I' I 
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The forest development corporations of Maharaswa and Guiarai have also 
tnttlaled tnvoductnon of Jolropha curcrrr in hcsr sfforer~at~on programme for 
revegetrlon of denuded and degraded forest lands as a mmmerciallj nnponanr 
and hardy species for quick g-ing of public waste lands. ~ ~ l l e e ~ i o n  of 
Jafmpha seed can pmvide a regular rourcc of income to the local people and 
reduce pressure on fomsts. Tribal wpulations will also nct an alternate source 
Of livelihwd and energy and the illkit cutting of forest I& and encroachments 
on fomt lands will considerably relieved." 
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being built at coal pitheads. Since hydro power resources and 

pithead thermal stations are located in areas far removed from 
load centres, exploitation of these resources and building'these 

power stations is essentially attendant with the requirement'of 

long distance transmission of bulk power. It is to be emphgiised 

that addition of generation without adequate network 

strengthening . . .. . . . for evacuating bulk power . . and transmitting it 
over long distances, with minimum loss. to load centres is 

meaningless. For this purpose, new and effective methods of 

bansmission have to be evolved. . . 
1 . :  . '  

Status of Tkansthission in India 

Transmission system plwning so far has been more or less on 
I 

the. basis of. regional self-s:fficiency. T h e  strategy for 

transmissionsystem development is to achievefully integrated 

operation of the regional grid systems and to connect such 

systems' through inter-regional interconnections of appropriate 

power transfer capabilities; Inter-regional ties are expected to 

improve the reliability of the"C0~ected rigional grids and 

facilitate emergency 'exchanges of power and optimum 

utilisation 'of available generation facilities particularly the 

transfer of surplus energy available in one region to another 

with a deficit. In course of  time, the scope of the regional 

plans:nligt;t be required to be. widened to cover the option 04 
I 

bu1k.powc.r transfer ham'one regionto another on economic 

considerations.. This approach would eventually lead to 

integrated planning at .the national level. 
4 

Status ofEkctrrc Power Transmission in Indin 

As in so many aspects of its culture snd development. 

electrification. in India is ,a s ~ d y .  in. contrast. Qn the o w  hand, 

in a small period of 43 ,years, generation qpacity hasgrown 

from a scant 2300 MWto the present level of 90.000 MW. ! 

The country's power transmission system includes a 250 MW 
back-to-back direct current link,and a couple of long distance 

point-to-point HVDC transmission systems. An experimental j 
200 km. 200 MW DC system built almost entirely with 

indigenously developed and built technologies - right down ! 

to thyristors in the convertor stations - is in operation. 

On the other hand, annual per-capita energy use in India is 

roughly 300 kwh. about 10% of global average. Furthermore, 

the reliabil~ty of the bulk power supply is very poor and its 

quality is alamungly below the standards of the developed 

world. Plant availability figures - an inmcation of how well 

plants are run - are low. The average generahng plant load 

factor (the ratlo of a plant's average output to its rated 

maximum, capacityh is about 57%. For  comparison, plant 

load factors in developed countries are n o d y  higher than 

70 5%. Low ftequency operation is routine throughout India 

and harms generating units and load alike. . 

In addition, more than two decades after regional power grids 

were formed, there is still no adequate tariff structure for 

power interchanges between Indian states. Inter-connected 

operation is thenfore usually blocked, leaving each state system 
5 



to operate in isolation. Caiaia management hzu become the 
or& of the day, md lord M n g  - both scheduled and 

unrchcduled - hu became common. Curtomen have also 

gonon uaed to @odic brownouts ud b b u t a .  

W y  a w m  of tbir miow dmmcth to tUarn dovelopmen5 

the O o v s ~ n e n t  of India hu mds gomating capacity md 
transmission-system additions a priority in its five-year 

economlc p h .  

At pnrurt, ln& dsriwr about 67 % of it8 o l d d t y  from 

coal, 8 8 from oil, 23 % horn hydm dcdc i ty ,  md about 2% 
from nuclw power. In coming yeur, bowevcr. his mix ir 

likely to rbih wifh n u d w  and r o ~ ~ l b k  energy w m  

accounting for mom of tho mix ud fouil hwk for iscs. By 

t h e e n d o f ~ 1 0 . e c o n o m l c P L n i n ~ , n u c l s u p o w e r i a  
e x p e c r c d t o e x p u d t o 1 O O O O ~ , o r m u ~ y 8 % o f t h c t o u l  
gencruim mix. 

Capacity addltiona are of oourro pointleas without 

cornmenaurato oxprnaion of eanamiarlon cyatoma. 

~ n f o m w ~ y ,  t ~ c  idan IW not awaya ~UIW o l e c t ~ a t i o n  ' 
in India, md growth in tnnuniadon ry- of L.u, hu not 

kept p.ce with additions to crprciry. Undodying thlr mismatch 

we wonl cam, includinl dghbOl.way clwanw dimcultioa 
6 
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and very long waiting periods associated with the building of 

transmission lines, which are often more onemus than securing 

the environmental clearances for a large base load thermal 

poww station. 

Along with growth in generation and transmission capacities 

have come greater complexity and the need for closely 
interconnected and integrated operations. At present. India is 

divided into five independent grids, each with a Regional 

Elect~icity Board (REB) to coordinate load dispatch operations 

within the grid. However, the facilities available to these 

boards are far from adequate for conholling the interconnected 

operation of a complex power system. At the vuy minimwn, 

modem, computer-baxd data acquisition systems and effective, 

reliable communiutions would be & before the five 

grids could be combined into a national systom. 

The engineering expertise for dkigning such advanced systems 

and the trained workforce to operate them are both on hand in 

India. Nonethelsu, suioua problems am often encountered in 

maintaining tho stability of the conventiond power syturnr 

that m alrcady in place. Peak dermnds on power have always 

exceeded the available capacity, and the gap yawn, wida 

every y w .  Purrhsmron, atlnsmiaaion and diceibution ayatma 

rn groraly lacking in reactive compensrtion. Line l o r w  m 
rlro a problem - wanamicrion and dirtribution losses average 

about 2 1% of all powor generated. 
7 
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Not all problems are technical, however. To promote rural 

electrification and agriculm, power is provided to farmers at 

an average of only 13% of actual cost. On top of this, power 

losses due to pilferage exacerbate an already acute shortage of 

financial resources. Other problems contributing to far-from- 

satisfactory performance of electric utilities include an 

antiquated, unremunerative tariff structure and inadequacies 

in automated controls. 

Such straits are forcing reexamination of our strategies in 

power development. Besides. reducing transmission and 

distribution losses, improving plant load factors, and 

implementing strictly disciplined intra- and inter-regional 

power transfers, we must seriously consider an extensive 

program of energy conservation. Even marginal attempts at 

conservation could result in savings of at least 10% as recent 

studies have shown. 

One of the paramount rules in interconnected operations is 

grid discipline with regard to voltage and frequency; but in 

the face of shortages and increasing demand, this Qscipline 

has been hard to maintain. Some state boards take unfair 

advantage of the interconnection, rather than behaving in h 
coopcrahve manner. Overdrawing of energy, especially during 

times of peak demand, has become common. For lack of 

statutory power, the regional boards cannot enforce discipline. 
The problem has become so severe that, $ order to keep their 

8 

systems in operation, some of the state boards frequently have 

to turn to ad-hoc measures on almost an hour-by-hour basis. 

Transmission system development is an evolutionary process. 

. Unlike generating stations that are confined to specific locations, 
transmission systems comprise a number of system elements 

covering EHV transmission, sub-mansmission and distribution 

networks at various voltage levels, substations. switching stations, 

load despatch and communication facilities etc., spread over a 

vast area. The quality of supply to the ultimate consumers is 

dependent on the total effect of performance of all the system 

elemenrs constiNting the transmission systems. Adoption of a 

regional concept for power system development and multiple 

ownership of transmission systems call for a joint effort by the 

various states of the region owning the state systems and also 

the central agencies erigaged in development of centrally owned 

generation projects, in maintaining the system parameters in a 

dynamic situation for ensuring quality of supply to the ultimate 

consumers. 

As it is neither feasible nor economical to develop discrete 

transmission facilities associated with each generation project, 

a transmission system is planned and optimised on a regional 

basis without regard to ownership. The location of regional 

power stations at pitheads in the case of coal-based stations 
9 



and at appropriate locaciolu in the case of hydroelectric stations 

has n k s i t a t c d  bulk transfer of power over long distances. 
transcending srate boundaries. For meting these transmission 

needs, a transmission system at 400 kV has alrcady been 

developed which can be further supplemented by new 

~echnological options such as HVDC transmission, higher 

voltage AC transmission at 800 kV etc. 

For efficient management of the regional f id  systems covering 

appropriole monitoring and control of the system parameters, 

requisite load despatch and cnamuniution facilities on modern 

linen ate also k i n g  established. 

Major Conrtrdntr 

System development being a complex task, a number of 

problems ate faced in its execution. Thc important ones among 
them are given below. 

Inadequacy of invutmat for TRNmitrion and Distribution 

Crm) work& 
Roblunr in obtaining forcat clurrncc for construction of 

truumirrion limes. 

Roblem in obtaining right-of-way through agricultural 

hnd, 
Roblsmr of execution, 

Roblem of multiple ownership Ud rhuing of triinnmirrion 

coat, 
10 
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Thrust Aream In Transmission 

Action is necessary on a number of a r w  in order to give a 

furIher thrust to promote grid development The most important 

among them arc mentioned below. 

The first and foremost is the simplification of the procedure 

for according clearance for transmission lines from the forest 

and environmental angles. Unless this is done, a number of 

critical transmission lines which are currently under 

implementation m y  get unduly delayed h i d e s  affecting the 
programme for further expansion of the transmission system 

in future. 

Yet anothu area requiring attention is the programme for 

installation of capacitors. The problem is required to be tackled 

on a war footing as the backlog in the area is v a y  severely 

endangering the security of the regional grids besides 

contributing to the increased system lonses ecc. As the resource 
position of the SEBs is coming in the way of speedy 

irnplemenIation of capacitor installation prognmme, it would 

be necessary to arrange for spacial financial assistance 

earmarked for the purpose to the SEBI. 

The last but not the leu1 imponant maller requiring urgent 

attention is the creation of an appropriate organilation at the 

national level for removing the deficiencies in utablirhment 
I I 
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of power transmission projects by taking up construchon of 

inter-state and inter-regional transmission links and other trunk 

lines for strengthening the regional grids which might not 

receive the anention of the existing Central or State sector 

organisation. 

The Central organisation could be vested also with the 

responsibility for construction of the National Load Despatch 

Centre and for coordinating the activities of the Regional 

Load Despatch Centres which would be in charge of regional 

operations. The national level organisations and the regional 

boards should be vested with statutory powers for exercising 

effective control in day-to-day grid operation. The present 

problems of indiscipline by the constituents in not adhenng to 

schedules etc., of the REBs could be overcome only through 

implementation of this proposal. 

Technological Upgradation 

Side-by-side with the action taken for overcoming the 

difficulties in grid development, technology upgradation is 

being undenakcn in all areas of transmission for increasing 

efficiency and improving the economy. Most important among 

them are: 
Use of Static VAR Compensation (SVC) Systems 

Application of series capacitors 
Use of Gas-insulated Substations (GIs) 

12 
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Use of Guyed-type Towers 

Use of latest technologies in substation equipment such as 

circuit breakers, surge arrestors, insulators, capacitors and 

relays. 

Sta tus  of Technology Upgradation in  Design and  

Engineering 

i) Circuit breakers 

The circuit breakers most commonly used until1 recently 

at EHV substations have bccn of the minimum oil and air- 

blast types. Operating experience has shown that the 

minimum oil circuit breakers require frequent maintenance 

on account of deterioration of quality of oil and wearing 

out of contacts. In air-blast type also, there has been 

deterioration of contacts during operation in addition to 

mechanical problems. SF6 breakers are now being used in 

all EHV substations where a high degree of reliability is 

essential. These breakers practically do not require any 

frcquent maintenance and are fne from fire hazards. The 
Y technology for manufacture and operation of SF6 breakers 

for all voltage levels'is available in the country. 
i 

ii) Surge Arrestors 

Adother technological advance is the use of metal oxide 

arrestors in place of conventional surge arrestors. These 

arrestors have much higher discharge capability and ensure 
13 



better protection to the equipment, thereby d i n g  it 

possible to duct switching surge overvoltages. Metal 

oxide nnwton arc now bcing manufactured indigenously 

and thus can be used extensively for future EHV systems. 

ill) Toughend Gbn and Compodb Long Rod IasulPtors 
The most commonly used insulators for transmission lines 

at present arc disc type ceramic or glus insulators. In 

India. generally porcelain type hulatom have k e n  used 

in the form of strings to support the transmission lines. 

Toughened glaas hullton could be used on some of the 

400 kV lines under oonrtruction. Toughened glass 

insulators are helpful in achieving more uniform 

distribution of voltages m s  inruluor atrings. Int~mst is 

now dirrcred towuds use of composite long rod insulators 

using mataids lib resin-bonded glus fibre cores with 

shed shells of organic or inorganic materials. Such 

insulators b v e   OM dCVO10pcd abroad and their field 

pwtormancc is under study. 

Iv) G . c h u h t d  Subsutbnr 
EHV rub8tations in this country am generally of the open- 

rlr derign. However, metal-enclosed gas-inrulrted 

substations using SF6 gas u lnruluing medium am now 
gettlng ettablished in doveloped countries. There 
rubtutions occupy considcnbly smaller MI md volume 

u wmpued to conventional rubstuiont and q u i r e  little 
I4 
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maintenance. In India a beginning has recently been made 

for setting up of gas-insulated substations in Mumabi (by 

MIS Tata and MIS BEST) and in Delhi (by DESU). Kerala 

State Electricity Board is also going in for such stations at 

Trivandrum, Cochin and ~ozhikode'in Kcrala State, when 

the pressure on land compels economy in land use for 

substations. The quipmcnt rquired for these gas-insulated 

stations has to be imported. In future more such substations 

may find application, especially in the metropolitan cities 

where space is a major constraint and upgradation in 

distribution systems rquire installation of higher capacity 

switchgear at spme locations. Indigenous development of 

this technology merits consideration. 

a e n d r  In Duign of Tranamisrion Towera 

Design of transmission towers has undergone many 

improvements ovw the years. In India, self-supporting 

broad-bawd lattice towers arc being traditionally used for 

EHV linsr. Aa an altcr~tive.  guyed towsn are being 

considered which have been extensively wed in USA. 

Canada and Ruuir. Thers towan am light in weigh4 easy 

to construct and have simplw foundation designs. 'Iherc 
advantages m, howevar, offset to gome extent by gruaw 
intorfemnce in MU of intdlUd agricultural activitiw. 
increued vulnerrbility to sabotage etc. In India, the use of 

h e  typer of towers ir to be exunlned for long dislnncc 
trrnrmlrtion in approprlue locations (e.8. hilly terrlln 

15 
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where plain land of requ~red area for convenuonal towers 

may not be available etc.). However, guyed towers have 

been adopted on an experimental basis on a 10 km stretch 

of the Agra-Ballabgarh 400 kV hne, a pan of the Auraiya 

transmission system. 

Other developments that are gaining interest are the use of 

high tensile steel in the place of mild steel, upgradation of 

existing transmission lines etc., which are being examined. 

There have also been improvements in the methodologies 

used for the design of towers. Digital computers are now 

extensively used for the design calculations. Necessary 

software is also available to analyse the towers as space 

frames. 

V) Use of Electronic Systems fo r  Protection and  

Instrumentation 

Considerable development ha.  taken place in the field of 

protection and inshumentation also. Electronic instruments 

and quipment capable of meeting the stringent needs of 

power system operation and control, are increasingly being 

used for this purpose. The need for special relay 

characteristics, which ensure better discrimination and 

faster response, has resulted in the phasing out of 

conventional electromagnetic relays and their gradual 

replacement by static relays. Microprocessor-based relays 

are likely to fmd application in future. Electronic systems 
16 

like event loggers and disturbance recorders are also finding 

extensive application in the substations. Microprocessor- 

based technology is also promising application in energy 

metering. 

11 vt) Capacitors 
@ Mixed dielectric non-peb was hitherto being used for the 

manufacture of capacitors. There had been a number of 

failures of such capacitors. The losses in such capacitors 

are also high. All film non-peb liquid impregnated 

dielectric technology has now been introduced in the 

country. This technology requires special techniques for 

achieving proper impregnation. Capacitors using all film 

non-peb liquid impregnated dielectric have very low losses. 

There is only one manufacturer of this dielecuic film in 

the country. It is believed that the quality of the film being 

manufactured is not up to the mark. 

vii) Modern Communication Systems 

The use of geo-stationary satellites for communication 

?! purpose is also gaining attraction, especially with the 

4, advent of low cost terminals (LCT's) for earth stations. 

Yet another development of interest is the use of optical 

fibre systems. These are completely immune to eltctro- 

magnetic interference and offer extra high capacity and 

reliability for data transmission. Since signals travel in the 

form of light rays, frequency allocation and coordination 
17 



problem arc completely avoided. At the national level. 

CEA has drawn up a communication perspective for the 

next few years, which envirages the coordinated use of 

these facilities. 

New Concepts In Power ' h u d d o n  
- .. -- 

In the world scenario, unprecedented tcchnological. 

environmental. social, economic and political changes an 

being witnessed. all of which will have a bearing on power 

development. The technological evolutions in power. 

communication and tramportation system have to exist in 
close proximity to each other. LnucPring public sensitivity to 

cnvironmcntal issues, often w m b i  with the difficulty in 

obtaining new transmission conidon is becoming an important 

factor while considering trPNmiuion facilities. 

Under t h e  handicaps, coupled with nvcn constraint8 in 

financial rwowcu, paonlion murt be paid to r r r c n g h  tho 
existing trPNmirrion nchvorlcc. Ways md m ~ n r  to utiliza 

them in an optimal manner have to be evolved. Losns have to 

be reduced to the minimum and the power vrnsmirsion 

capacities of existing lincu have to be e n h a n d .  New 

uchnologiec for adopting then have to bo evolved. In tN1 

wnwxt. it becomes nocusuy 10 focus attention, on tho 
following upccu of power mnrmiulon. 

Status of Ekctnc Powo Tranrmi8sion in India 

i) EHV and UHV AC Transmission 
I 
I ii) HVDC Transmission 

iii) Very Long Distance Transmission 

iv) Higher P W  Order Power Transmission 

i 
v) Compact Transmission Lines 

vi) Flexible AC Transmission system 
I 
t vii) Automated Control of Reactive Power 

EHV AC Trp~umiuion 

Transmission systems link power generating stations with the 

load c e n m  and thus provide a path for electrical energy to 

flow from the generating stations to the load centres. In the 

early stages of system developmcnt in India, the load cenms 

were confined to urban anaa, the rquiremenu of which were 

met from small capacity generating stations over radial low 

voltage transmission links. However, with the growth of h e  

State system after indepcndence, large capacity generating 

stations were established with corresponding expansion of the 

transmission network within cach state. Ac the ~ s m i s s i o n  

distanccr increased. higher transmission voltagoa wsrs adopted 

and generating stationr within each state w m  inhwnnscted 

over high voltage links to form state syrccm. With the adoption 

of the concept of regional planni~ig for power development. 

the State syt tem were gradually inlcrconnected to form 
regional gridr in all the five regions of the country. 

Corrupondingly, the complexity of the uanrmis~ion Lyrtems 

grew with adoption of still higher trawmirsion voltages for 
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transmission of large blocks of power over long distances, 

cutting across state boundaries. In this manner, transmission 

systems at various voltages have come into existence. Till the 

mid seventies, the highest trans&ssion voltage was 220 kV. 

For meeting the requirements of power transmission from 

large thermal complexes located in pitheads and remote hydro 

stations to the load centres, 400 kV transmission systems 

were introduced after the seventies. The first 400 kV 

transmission line was commissioned in 1977. The principal 

voltages for transmission are hence 220 kV and 400 kV. 

These lines are capable of transmitting power in the range of 

150-200 MW over 100-200 km in the case of 220 kV and 

400-500 MW over 300-500 km in the case of 400 kV. In 

certain cases the transmission distances exceed even 1000 

km. These trunk transmission Lines along with the. underlying 

network at voltages of 132 kVl110 kVl66 kV serve to deliver 

power to the ultimate consumers. Barring heavy industries 

which are supplied at high voltage, other categories of 

consumers are served over the low voltage distribution 

networks which receive supply from the high voltage system. 

. H M C  Transmission 

HVDC transmission has definite economic benefits when large 

blocks of power have to be transmitted over long distances. 

The following table gives the capability of HVDC systems for 

transmitting power over various distances as compared to the 

EHV AC system at different transmission voltages: 
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two AC systems. This being the case. what is essentially 

required for a DC system is easily seen to be a rectifier at one 

and an inverter at the other, with a DC transmission line in the 

case of a point-to-point transmission system. In the case of a 

back-to-back link, providing mainly an asynchronous tie 

between two AC systems operating at different frequencies. 

the DC line length is virtually zero. 

A few of the advantages of HVDC power transmissions are: 

1. interconnection of AC systems operating at different 

frequencies. 

2. great flexibility in the control of magnitude and direction 

of  power flow, 

3. damping out oscillations and improvement of stability 

margin when embedded in weak AC systems. 

4. reduction in right of way requirements, 

5. reduction in structural requiremenfs of transmissions lines, 

6. reduction in line losses, 

7. reduction in conductor size due to absence of reactive 

cunmts. 
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8. loww insulation levels. 

9. reduction in corona and radio interfemnce. 

In the world scenario. HVDC tranrmirrion schemes are 

becoming more and more popular and u of now over 60 

schemes are in operation. In the Indian scene, rhir is an 

emerging technology. Positive steps an being taken to devolop 

indigenous know-how through R&D schemes being sponsored 

at the national level to lwk  into special aspects of HVDC. 

The first major step in this direction is rhc establishment of an 

cxpcrimenlal line linking the Madhya RDdcah and the Andhra 

Praderh electricity systems. The project presently uses one 

circGt of che existing 220 kV doubk-ckuit AC liw botwecn 

Barscar in M y a  Pradah and lower S i l m  in Andhra Radesh 

for DC power transmission. The entire scheme has been 

conceived with chc basic idea of development of indigenous 

technology and indigenous manufacture of equipment. Thc 

project hu less than 5% import canlent. The scheme is in 

operation now. and che transmission system is transferring 

power to the extent of 100 MW in the mono-polar mode. Thc 

commissioning of the project ha, proved rhat che rechnology 

cun be indigenously developed and hu dro i n f u d  a renre of 

confidence amongst tho HVDC personnel involved in iu 
design, manufacture, operation Md mrinlcaure. In the rscond 
p W  of the project which is undu execution, it ir p r o p o d  

to enhance che power truumisrion capacity to 200 MW at 

200 kV. 
22 
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The experimental line apm. a couple of commercial HVDC 

schemes are also in operation. One of rhcse is the back-to- 

back DC tie at Vindhyachal, transferring 500 MW of power 

from the western to the northern region. This scheme has 

provided a good inter-regional balance between generation 

and demand. The otbw commercial scheme is the Rihand- 

Delhi point-to-point transmission system handling power of 

1000 MW over a distance of 910 km. at i500 kV. Both these 

commercial schemes have been executed on a turnkey basis 

with foreign collaboration. A few more HVDC projects like 

the Chandrapur-Padhke point-to-point and the Chandrapur- 

Ramagundam back-to-back schemes a; under execution. 

The experimental HVDC pilot project between Barswr and 

Lower Silem has served as a very good role model in the 

development of indigenous technology. In the field of HVDC 

power lransmission, through this exercise, indigenous expertise 

and know-how has already been developed in our country. 

Despite this, it has not been possible for us to commercialize 

these successes. The reasons for this, need detailed analysis. 

Very long Dbtencr AC h n m l u l o n  

Very long dirtance AC transmission schemes are not presently 

in operation, except may be in Ruraia. However, kcen intercrt 

is being evoked in thin UM in various part8 of the world. The 

major arpects to be considered in long dirtance AC 

trlnsmirrion syrtema are: (a) transmission of bulk power with 
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suitable stability margins and (b) maintaining a uniform voltage 

profile all along the line. The aspects to be analysed are: 

i) the feasibility of half-wave length transmission, 

ii) performance of series-compensated transmission system. 

and 

iii) performance of static VAR compensated transmission 

system with supplementary controls. 

The main factor impedmg the implementation of the long 

distance AC transmission lines is the high cost of the 

compensating equipment. Instability precludes the transmission 

of power from a remote generating source if the angle between 

the generator terminal voltage and the receiving end bus 

voltages is between 90 and 180 electrical degrees. To provide 

a sufficiently stable margin of safety, a criterion used for 

preliminary studies is 30 electrical d e p s  of phase shift over 

the line. At 50 Hz, a 400 kV line of 500 km length at surge 

impedance loading (SIL) has an angle of approximately 30 

d c p s .  

To maintain an angle of 30 degrees of Extra Long Distance 

(ELD) lines at SIL, 100% compensation is required for all 

lengths in excess of 500 km. Hence, as the line length increases, 

the cost per unit length (including compensation) also increases. 

Apart from high capital investment. ELD lines present 

operational problems such as surplus VAR during light load 
24 
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conditions. Fenanti effect and generator selfexcitation. Instead 

of shortening, if the line is electrically lengthened so that its 

effective electrical length is between 180 and 270 degrees, an 

interesting phenomenon occurs. The system is stable as one 

operating in the fust quadrant (0-90 degrees). For example, if 

the generator terminal voltage is 190 degrees leading, with 

respect to the load voltage, the stability margin of the, system 

is.the same as if the generator were operating at 10 degrees 

from the load. The salient features of an exact half-wave line 

an: 

i) the general line constants are such that a 3000 krn. lossless 
line will represent zero series impedance and zero shunt 

admittance, 

ii) the voltages at both ends are extremely stable, 

iii) the line will not act as either a sink or a source of reactive 

power. 

iv) there is no Ferranti effect when the line is opened at the 

far end, 

v) surplus reactive power and possibility of self-excitation 
are absent under light and no load conditions, 

vi) the mid-point voltage and current arc proportional to the 

cumnt and voltage respectively at the receiving end of 

the line. 

It may be worthwhile taking up a project on very long distance 

AC transmission for transmission of power from the power- 
rich eastern region down to the southern region along the 
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castern coast - a distance of about ZOO0 km. If implemented 

successfully, the tnnrmission lorcu would be reduced to a 

minimum and the voltage profile dong the line will be flat. 

Hlghar Pluw Order 'hanmhbn 
Recently. High Pbarc Order transmission (HW) system arc 

bcing considered u a viable d d v e  to UHV 3-phuc 

tronunisdon to achieve cfticient utilization of Right-of-way 

(ROW) and i n d  transmission capability to meet the 
growing demand for electric power. However, it is necessary 

to establish the bu lc  feasibility before adopting HPO 

transmi~sion system depending on several steady-state 

performrnce indim such u SJL, thcmral loading, electric 

fieIda and the related noise levels. On the olhtr hand, obtaining 

completely new M g n r  for multijhac tmqcmiasion lines 

offer significant uivmugw in addition to incrsrsed power 

trwmiuion capability such u: 

efficient utihation of ROW. 
reduced electrid pdbutl ud noise levels, 

compact srmcm, 
reduced insulation roquhmnU. 

reduced ovcnll cost. 

As a ruult. a multiphuo line with rnullar dimsluionr can 

truumit a luge unount of powor wvcring the entire range of 
truumiuion voltages. 
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It would be worthwhile taking up the conversion of some 

existing 3-phase 220 kV lines in operation to 6-phase systems. 

Compact Tranamlulon Lines 

Environmental and economic pressures have encouraged 

utilities to seek improved design approaches to make 

transmission liner more environmentally acceptable and wst- 

effective. The ncod for most eMcient use of the ROW is being 

felt more keenly than ever. Compaction of a transmission line 

means reduction in the dimensions of the line, both in the 

horizontal and vertical directions. By horizontal compaction. 

power density over available corridors is increased by more 

efficient ure of the land and ROW. Verrical compaction reduces 

the height of the suppon structuna, making them s d l a .  

lighter and lers expensive. In general, compaction reduces the 
total profile of the line. Other means of optimally utilising the 
existing transmission liner without the nccd for incnuing 

ROW requirements lie in the uppadation of the o p t i n g  

voltage to the next higher level by suitably changing the 
conducton, towcn. c r o s s - m .  insulators etc.. and by adopting 

multisircuiu on the same towers. 

It is necsrrny to take up wme projecu for compaction and 

upgrrdrtion of voltage levels of some existing HV power 

transmission lines. 



Flexible AC Transmission 

The most recent advance in transmission technology and one 

ideally suited to Indian conditions is the Flexible AC 

Uansmission, popularly known as FACTS- ,ne  way in which 

FACTS is to be realized is through the application of thyristor- 

conuolled scrie-s devices which arc ppable of rapid adjustment 

of nctwork impedance. FAGS can bc'*ed p control power 

flow in parallel lines in such a way that,fhene.work losses .we 

minimised under steady-state conditions, . . 

. . 

Under transient conditions, F A q S  can substantially enhance 

emergency power carrying capacity of the line. FACTS concept 

involves the, use of.the foll~wing thyristor-based controllers, 

which also form the pan of planning tools for FACTS. , . 

SSR damping . , 

Series reactance 

Static VAR Compensator 

Fault *nt Limiter 

. Series . Capacitor (Fixed & Contr~lled) . , . . .  

Load Tap Changer , .. 

Phase Angle Regulator 

0 Perro-Resonance Damper . . . . 

Static Condenser 

Dynamic Load Brake 

Dynamic Voltage Limiter 

Status of Electric P m r  Trnnsmission in India 

The power flow 'over an AC line is a function of the phase 

angle, andvoltage at the two ends of the line and the line 

impedance. In order to conuol the power flow, any one of 

these three parameters has to be controlled. With presently 

employed mechanical controls on the power system, phase 

angle control is by means of slow mechanical phase shifters; 

the voltage control, is by means of transformer tap changers, 

reactors aid capacitors which are mechanically switched and 

sldw acting; there is essentially no control over line impedance. 

Hence; with mechanical con~allers, there is very little scope 

for high speed control over any of the three. parameters and 

conuol cannot be exercised frequently because mechanical 

devices tend to wear out quickly. 

So, with present day mechanical devices, power system 

P perators anive at the required steady-stategower flow through 

generation scheduling, transfbriner tap changing and switching 

of shunt reactors and capacitors. This is done to maintain 

voltage and angles within safe operaung limts The 

flexibility of an AC line or any part of an AC system can be 

improved, if the control over one or more of the base 

parameters, namely, voltage, cumnt phase angle and line 

impedance is impruved. This can be achieved by employing 

the concept of FACTS. 



Advanced StaUc VAR CompenrnUon (STATCOM) 

The shunt-connected static VAR compensator, using 

conventional rhryristor switches, is h n d y  a fvmly established 

device for rransmission line compensation. The static VAR 

compensator (SVC) is uually composed of thyristor-switched 

capacitors and thyristor-controlled reactor#. With proper 

coordination of the capacitor switching md reactor control. 

the var output can be vuicd continuously md rapidly between 

the capacitive and inductive rating of the quipment. The 
compensator is normally operued to regulate the voltage of 

the rruumiuion system at a relccted &d, often with a 

priority option to provide damping if power oscillation is 

d e t e d  A loully diffemu. advanced aueic VAR cornpewtor 

using a particular type of solid-sute wiuhing convener, called 

voltage-courced inverter, is feasible. 

U n W  Power Fbw CwtroUu 

It hu long been d s e d  that an dl d i d - a w e  or advmccd 

sratic VAR compcnutor, which ia the rmo quivdcnt of m 
idul  synchronous coadcnra, is tcchniully feasible and, with 

the use of GatuTwn-On (m) thyriaton, L alw economically 

virble. The Unified Power Flow Controller (UPFC) w u  

proposed for real-time control and dyrumlc cornpenration of 

AC rranrmirrion syrtenu, providing thc ~ c u a u y  functional 

flexibility required to wlve m y  of thc problem facing lhe 
u~ility induray. The UPPC conairu of two switching conv-, 

which an voltage-rourced invaten wing gus turn-oflthyristor 
30 
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valves. These inverters arc operated from a common DC link 

provided by a DC storage capacitor. This arrangement functions 

aa an ideal AC to'AC poww converter in which the real 

power can freely flow in either direction between the AC 

terminals of the two inverters and each inverter can 

independently generate (or absorb) reactive poww at its own 

AC output terminal. 

V~nuing the operation of the UPFC from the standpoint of 
conventional power transmission based on reactive shunt 

compcnsap'on, series compuLEation and phase shifting, the UPlT 
can fulhll dl thac W o n s  and thasby m e t  mulriple control 

objectives by adding the injeacd voltage with appropriate amplitude 
and phase angle to the mminal voltage. 

The papa briefly dcscribcs the most recent advancu in clecoic 

power transmission, and traces the history of power 

development in the counuy. Most of the advances have uken 

place keeping ppcc with the developmenu that have emerged 

in advanced countria. The historid development has been 

malnly due to the changing environment md technical 

requiremenu for more and mom efficient power mnrmiaaion. 

Conaidcring d l  the f a c m ,  it  c m  be concluded thn, under the 
prevailing power situnion in our country, lhe hest option 
avdlable is FACTS. 
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L e t  me say how pleased and 

honoured I feel to  speak i n  your renowned Institute. And 

before starting my lecture, let me share a confidence with 
you. Bangalods many historical and cultural features and 
the reputation of your Institute are such that, although I 
am here for the first time (but not the first time i n  India), 

you can't imagine how many things the simple name of 

your city and region did evoke in  me. But there is one 
thing more recent that Bangalon and NIAS have meant for 

me. I n  the preparation of the UNESCO Conference on Science, 
which took place last June in  Budapest, I was asked to re- 
write entirely the draft "Agenda for Action" whose first 

version was as bad as possible. I was then i n  the South of 

France and I received a fax containing a Long paper whose 
title was the "Bangalore Declaration" - and instructions to 

take into account i t s  main themes which wem elaborated 



i n  your Institute.' Well, let me say that I- had not much t o  
add t o  what I had already written: the gender issue was 

already there, as well as the need t o  associate more closely 
the Western concept of science.and . . the rationality, i f  not 

the wisdom, of traditional , )&ledge .:,.'..; ,$ s and practices. Even 

the notion and t i t le  of "a new social tontract for science" 

was there, because I was writing a t  the same time a book, 

published Last month i n  France, whose firstchapter has 
precisely this title.2 . 

I do not say this t o  appear as fighting for some priority 

nor even originality, since such a notion has been touched 

on by various authors i n  the last decade, but  t o  introduce 

my lecture by underlining that  neither the Bangalore 

Declaration nor the conclusions of the UNESCO Conference 

can be taken for granted. It w i l l  indeed require a Long 

Lapse of time and perhaps several generations before we 

w i l l  be able t o  witness scientists and concerned policy- 
makers fulfilling al l  the objectives and changes endorsed 

in Budapest. It is  Like the Test Ban Treaty: it would be 

better for mankind that al l  countries (especially the United 

States and Russia!) adhere t o  it, yet one is  f i r  from seeing 

such an all-out ban being implemented. You are as aware 

as I am o f  this gap between what we wish or want and the 
realities and constraints o f  the nation-states and world 

politics, since this is also the first day of the workshop 
your organise on the Draft Indian Nuclear Doctrine - to 
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which you kindly invited me to participate.3 Let me add 

that,such a publicdiscussion on 'such a subject is  not 

sinlply another illustration of the democratic roots of your ... ,. i 
country, but  a real exception i n  the world: where else has 

moying fowards the "riad" of a nuclear weapons system 
. ,  . ,  . . 

ever,been discussed ,publicly? . . i 

. , , ~ <  .. , ,  , . .. . . 

When I heard that,I.would have t o  speak about recent trends i 
i n  science and technology policy, I decided t o  re-read one of 
the first books published on the subject, a book edited i n  

1965 by my friend (the late) Norman Kaplan, h'ence and 

~. Society? What he wrote i n  his Introduction i s s t i l l  valid and 

relevantitoday: "It has been only in the last decades that it 

became so clear that studies on the relations of science and 

s ~ . i e t y  could no Longer be neglected. Even so, there is  sti l l 

no generally accepted Label identifying studies of science and 
society. There is stiU no single identifiable academic discipline 

specializing i n  such studies. Sociologists, political scientists, 

economist+, historians and perhaps not  so strangely, the 'hard' 
~cieptists themselves have al l  shown some concern". And he 

added: ".Who, now.needs to know something of the relations 

of science and society? The answer, especially i n  a democratic 
society, is that it is difficult to think of anyone who does not 

need t o  know". 

, , 

This has not  changed since: the field is  st i l l  without an 
accepted label and there are more and more people i n  our 
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societies who want to know more about this relationship. 
However, something i s  new: the knowledge and literature 
about the subject has increased to the point that it i s  difficult 
indeed impossible, to keep up with the number of bwk ,  

journals, articles and conferences that deal with it I n  relation 
in particular to science policy, Norman Kaplan paid tribute to 

OECD for having organized the first meeting of ministers and 
others concerned with questions of national science policy. 
"This received", he wrote, "only a few inches of space, at 
most in the newspapers, but it is quite Likely that historians 
of the future may accord it considerably mom importance. 
This was pmbably the first meeting of this kind and it i s  most 
likely not the kt? Norman Kaplan was right 'many other 
meetings of this kind did follow and I h, having baan 
in te~ewed  several times by historians about the very 
beginnings of this field within and outride OECD. 

I don't mention t h a t  i n  order to point out my age, I mean 
to face the Qct that I myself may be becoming a historical 
topic, but to stress that them i s  now almost half a century 
of institutionalised sdmce policy. And since the 1960s 
there have already b w n  so many important changes in  the 
internationaleconomic and political contuct that many 
commentators have tried to divide them into 'ages*, 
'epochs", 'perlods", 'stages' or - mom commonly - 
'phases' of science policy. An author m n  spoke of a 
'paradigm of science policy" showing, in  splte of national 
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variations, a high degree of congruence in  the core of 
views and instruments used.'This proves at Least that, i n  
spite of the fact that the domain has no generally accepted 
label, there is now around the world a science policy 
community within academia as well as within the national 
and international policy-making bodies, which functions 
like any other scientific community i n  the Kuhnian sense, 
spreading information, publications, memory and culture 
on views and instruments in  the field. Science policy studies, 
social studies of science, science, technology and society, 
even science of science as it was called i n  the former 
communist countries - whatever the tabel, there can be no 
doubt that the field exists today and has both an i n t e b c u l  
and policy-oriented legacy. The research and publications 
of your own Institute illustrate this legacy perfectly. 

Four factors of change ! 

I bould need much more than the time available for this talk 1 

to mention all the phases that science policy has wit& 

since the first ministariai meeting on scienu held at OECD in  I 

1963 - if OM tlh this event as the beginning of its 
irreversible institutionalisation. Rather than doing lo I will I 

dlscuss four major changes which haw affected the nlationr 1 
between science, khnoloqy and society since World War I1 
i n  order to illustrate not the past, but the cumnt and awn 
htum landscap of science pollcy issues. 
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The first factor of change is  indeed the end of the Cold 

War, the implosion of the communist system, the economic 

collapse of the former Soviet Union which no longer counts 

today among the great actors i n  the technological 

competition - except i n  space research i n  close co-operation 

with the West. For some of the most industrialised countries, 

those i n  particular which were involved i n  the challenges 
of the tensions between the East and the West, resources 

dedicated to defence research during this period represented 

two-thirds of the public research and development (R&D) 

expenditure - expenses worthy of the Pharaohs. 

The relative decrease i n  investment i n  military R&D plus 

the economic difficulties, cuts i n  public spending and social 

pressures resulting from unemployment i n  most countries 
Lead t o  efforts concentrated on competitiveness and 
innovation and t o  the restriction of the financial support 
allocated t o  fundamental research. This doesn't mean that 

military threats have disappeared, as we continue t o  see 

even i n  Europe. It just means that the strategic and 

ideological impetus that justified the state's unlimited 

support for scientific ventures has vanished. When 

discussing recent trends i n  contemporary science policy 

and science funding, the plural is really unnecessary. There 

is  only one major overall trend: the increasing priority 
given to industrial research and innovation at the possible 

expense of curiosity-driven enquiry. This trend started 
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earlier, but  the end of the bipolar nuclear arms race 

inevitably meant that defence R&D investments would be 

cut and that market-oriented research would alter the 

direction of national sdence and technology policies. 

The second factor i s  o f  course the scienti f ic and 

technological revolution which we witness at the end of 
the century and whose effects wil l  extend far beyond the 
next decade i n  a l l  activities, whether civil or military. 

Revolutions i n  new information and communication 

technologies, biotechnology and the materials sciences have 

triggered momentous changes, analogous t o  those provoked 

by the printing revolution: an intellectual, economic and 

social metamorphosis of civilisation and culture. I would 

i n  fact call it a single revolution whose changes and 

applications indeed have the same characteristics: upstream, 
they are al l  related to knowledge - and capital-based 
industries, closely dependent upon multidisciplinary 

research, know-how and technologies that result from work 
undertaken both i n  universities and industry; downstream, 

they a l l  cont r ibu te  t o  the same phenomenon o f  

"dematerialsation" which defines post-industrial societies 

i n  that they rely less and Less on natural resources but  are 

increasingly dependent on the intangible capital they are 

able t o  accumulate and diffuse. 
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lack of rain i n  some areas, ecological disasters, and the 

worldwide spectres of water shortage and the greenhouse 

effect. Environment starts with settlement: 40% of the 

world's population are doomed t o  Live i n  cities, out of a 

total of between 8 and 11 billion people. This gigantic 
process of accelerated urbanisation wi l l  have a two-fold 

result: on the one hand, megacities whose infrastructure 

wil l  never match the needs of such a concentration of 

human beings, w i t h  problems o f  management, 

unemployment or underemployment, and violence that 

cannot be overcome; on the other, whole regions whose 

natural resources w i l l  Lie fallow, so that the feeding of the 

megacities in most developing countries will be more and 

more closely dependent upon imports from industrialised 

countries, and thus their own growth will be jeopardised. 

In this connection, something has happened that  Norman 

Kaplan's book could not foresee, namely that the ethical 

facet of scientific advance is growing i n  importance. 

Nowadays the ethical implications of the use o f  scientific 

knowledge have become so profound and of so much concern 

t o  individuals and society at large, that any research or 

application of i t s  results has t o  comply with ethical 

standards and principles. Scientists themselves have started 
t o  play an active role i n  defining and shouldering their 

responsibilities. Leaving aside all the circumstances of World 
War I1 which led to the decision to bomb Hiroshima and 
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Nagasaki, we can recall here how entering the atomic age 

meant, as Oppenheimer said. "the discovery of sin" or "the 

loss of innocence" for science. But this is  not  only related 

to the new links forged by the Second World War and its 

aftermath without peace between science, polit ici and the 

military establishment. 

More importantly it is related t o  the disturbing consequences 

which science makes possible i n  other fields as well, for 

instance the risks of eugenics and abuses involved i n  the 

progress o f  the most advanced bio-medical research. 

Remember tha t  already i n  1975, when the biologists 
discussed at the Asilomar Conference the possible adverse 

consequences of genetic engineering, some were speaking 
i n  favour o f  a moratorium on research. I n  1994, i n  his 

inaugural lecture a t  the Coll6ge de France, Professor Pierre 
Chambon argued that  a world moratorium for fifty years 

would seem t o  him an extremely wise decision. And more 

recently an international convention has been adopted 
within UNESCO which institutes a worldwide ban on human 

cloning. "How far is  too far!" is the question confronting 

the scientific community i n  a political, intergovernmental 

framework which has l i t t le t o  do with the traditional arena 
o f  scientific debates. Actually, these are the issues that  

the book I published just a month ago i n  France is  dealing 

with under a t i t le  which may appear provocative t o  the 
"traditional" scientists who believe that  one can dissociate 
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scientific research from its repercussions: Can we survive 

science? - A  certoin idea of the future. This title reproduces 
the title of the paper published by John von Neumann two 
years before his death: Can we su~ ' ve  technobgy? The fad 

i s  that what could so easily be said of technology earlier 

i s  now applicable to science itself.' 

Nothing i s  more revealing of the change i n  the social 
image and function of science than this m e ,  namely that . 

the current pursuit of knowledge calk for bpmers that are 
requested not only by people or institutions outside the 
scientific community, but within the scientific communit)r 
itself. These were problems that Norman Kaplan had not 

foreseen because they couldn't be fonsnn a t  the very 
beginning of the institutionalisation of science policy. And 

even Leu of course could their social consequences be 
foreseen. For instance, a salient feature of our times i s  the 

emergence of organised secton of society demanding to 

take part in  the debates and dedsion-ding concerning 
scientific and technological issues. Alongside traditional 

actors such as trade unions and political parties. strong 

new lobby groups are coming to the fore, including 
industrialists, entrepreneurs, the media and a variety of 

non-governmmtal organizations as well as laymen or 
women. h n y  of these a n  concerned with th environmentrl 
m d  other issues that science and tachnology are addrening 
or a n  expected to address. AU this i s  new, especially if 
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one thinks of the predicament of the Charter of the Royal 
Society, which was given the objective of "perfecting the 
knbwledge of natural things", while a t  the same time "not 
meddling with Metaphysicks, Moralk and Politics". 

The demand for public participation and more transparency 

arises from two phenomena, both connected with the 
increasingly scientific nature of modern industrial societies: / 
first, technical systems have become so complex that they 

have- to be operated by expertc, and secondly, people feel 
that they are being excluded from any democratic oversight 
of these activities.' The result i s  the paradox that although 

these societies have the means of acquiring, processing 
and sharing information which may give individuals far 
greater knowledge of the world they live in, this huge 
growth i n  the amount of information available i s  not 

matched by a similar degree of transparency of society vis- 
A-vis itself. On the country, the more the media provide 

instant coverage of world events as they happen and call 

on "experts" for comments, the more the information creates 

a vast blur, if not outright faking of "events", as we could 

all see for ourrelves during the Gulf War or more recently 

during the Kososvo crisis. 

The use of experts - turned into technocrats, strategists. 
prophets or gurus - i s  sometimes the best wry of getting 
round conflicts and muddling the debate. While the public 
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may be more eager to be informed, as Levels of education 

rise and the middle class grows, public suspicion is far 
from being reduced when institutions with specialised 

knowledge - as we have seen i n  the case of nuclear power 

- make efforts t o  anticipate the public's questions. And 

thus while the public expectations of science may be high, 

there is  also a widespread disenchantment and disregard 

for science, and fears as to the unforeseen or unknown 
consequences of technical change. The question one might 

raise today is the following: do these changes Lead t o  the 
end of science policy? Let me now try t o  answer this 

question. 

From one model to another 

The paradox of the West, the cradle of modern science, of 

i ts accumulation of discoveries and industrial applications, 

is that there is  now a questioning of the social cost of the 

achievements of science, the major risks involved, the 

mismatch between the strength that  humanity now enjoys 

and the wisdom (or lack of it) brought t o  bear on i ts  use. 

It is true that the experience o f  this century, whose 

barbarity owes so much to science, tends to  raise doubts 
about the Link between the progress of knowledge and the 

progress of morality postulated by the thinkers of the 
Enlightenment. The present "malaise of civilisation" is 
obvious; actually it is  not new for those who read Husserl 
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or Freud, but  it has never before generated so much 

pessimistic debate. 

After the Second World War, the rivalry between the 

superpowers and the arms race brought public and private 

interests closer together, t o  the point where systems of 

research and education were "socialised" even i n  the 
countries that  consid red themselves t o  be most liberal. 

Whatever was good or science was good for society - an ! 
article of faith first proclaimed in 1945 i n  the report by 
Vannevar Bush, then scientific adviser t o  the President o f  

the United States, which was entitled Science the Endless 

Frontier, the next frontier after the conquest o f  the American 

West and industrialisation.' This report not  only provided a 

justification for federal intervention i n  the private sector 
(in industry and the universities), but  was also the source 

o f  accepted notions of the "Linear" nature of innovation: it 

held that  science in itselfis the driving force of technical 

progress, and that science is therefore crucial to achieving 

national objectives i n  al l  areas of governmental competence. 

This model, which was as simplistic as it was attractive i n  

arguing the case i n  favour of science with governments, 

offered an idyllic vision of a process that  led straight from 
basic research t o  production and the market. The more 

Laboratories, staff and equipment allocated t o  those engaged 
i n  basic research, the better would the increasing number 
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I n  this flood of technical changes, it is  from now on 

impossible t o  dissociate what belongs strictly t o  an 
intellectual venture from what answers to the interests of 

firms i n  their battles for competitiveness. There are at 

least three reasons for this. First, there is  the increased 

association and even cross-fertilisation between science 
and technology: the  frontiers between science and 

technology are becoming so blurred that it is more and 
more difficult t o  find a part of science that does not 

nurture or is not nurtured by technology; the reverse is  

just as true: technology depends more and more upon 
scientific research. The second reason is that  few scientific 

activities as such can be dissociated fmm the support 

given by the state or by  industry: the tradit ional 
autonomous status of science wi th in the academic 

framework is  more and mom chalhnged by its growing 

dependence upon institutions that  do not belong t o  
academia. The third reason is that the great majority of 

researchers are now outside the university framework: to- 
day, most of them belong indeed to industrial or military 
laboratories. 

The third factor of change, closely Linkod to the scientihc 

and technical chango and to the industrialisation process 
which they stimulate around the world, is  the globaliratlon 
of the economies and markets, which goes with the 
iiberaliratioo of trade and privatiwtton of firms, the 
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increasing role exerted by multinational firms and the 

declining functions exerted up to now by governments in 
regulating economic activities and their social repercussions. 

However, jus t  as globalisation gives an il lusion of 

convergence without global integration, the trend towards 

"innovation" leads t o  common challenges, without creating 

identical opportunities to respond. National economies are 
becoming more interdependent, and technical knowledge 
is becoming the common property of a worldwide technical 

community. But the dominant political concept sti l l remains 

that of the nation state, which struggles to ensure that 

the production and'exploitation of innovation remains 

largely circumscribed within its borders. And yet, there is 
at the same time a move towards greater cooperation 
(if not integration) of scientific and technological activities, 

as illustrated i n  particular by the European Union. I will 

come back later on  this po in t  

Finally the fourth factor, which is  as conditioned as the 

previous one by the current industrialisation process, is  
the multiplication of the environmental problems that affect 

the future of our planet. Beyond the phenomenon o f  

increasing urbanisation, the nature and Level of industrial 

and agricultural activity are bringing about changes in the 
biological. chemical and geophysical cycles that play havoc 
with nature's system. The resultc are extinction of species, 
pollution of air and water, new epidemics, ozone depletion, 
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means of ensuring national security. For years, the US (as 

well as France and Britain, which adopted similar priorities) 

boasted of the spin-offs for the civi l  economy that resulted 

from military research. Nevertheless, some observers kept 

insisting that the countries that invested m t i n  defence- i 
related research tended to have lower or l i t t le productivity 

g r ~ w t h . ' ~  Furthermore, mil i tary research Led t o  the 
development of "esoteric", high-performance products which 

by definition are produced i n  small numbers at enormous 
cost, so that the spin-offs are Less easily exploited i n  the . 
civilian market 

The model favoured now is the Japanese MITI, which from 

the outset Links technological advances with exports, rather 

than the American model emanating from the Bush Report, 

with i ts emphasis on the production of new knowledge. I n  

short, it is  no longer enough to have a solid infrastructure 

of basic research and to notch up Nobel Prizes in  order t o  

be the Leaders i n  productivity and innovation. I n  spite of 

their current financial crisis, the example of Japan and the 
newly industrialising countries i n  South-East Asia show 

that a huge investment i n  basic research is neither a 
sufficient nor even a necessary condition for ensuring that 

innovations are successful i n  world markets. I n  other words, 
science is  heading for hard times - with the exception of 

Japan, whose science policy, as Helga Nowotny argues, 
"has repeatedly been counter-cyclical". I n  the US, the idea 

18 

Recent Trendr in Science and Technology Policy 

of science as "an endless resource" is replacing that of 

science as "an endless frontier" in what Helga Nowotny 

called rightly the "rhetoric" of science policy - "a share of 

symbolic politics" which shows how strongly the orientation 

and management o f  the research system is dependent upon 

belief." 

Science "the endless resource" now inspires and justifies 

innovation policies in the same way that science "the 

endless frontief inspired and justified science policy: uti l ity 

and productivity have replaced science as a system of 

values and culture. This new catchphrase is  very revealing 

of the present change of attitudes, reflected i n  the 1994 

presidential report called Science in  the Notional Interest.'' 

This issue now is  not so much t o  push back the boundaries 

of knowledge, i n  the hopes that society will derive some 

benefit at some time i n  the distant future, but  instead as 

quickly as possible t o  use existing knowledge t o  solve the 

most urgent economic, industrial, commercial and social 
problems. The book recently edited by Lewis Branscomb, 

Investing in Innovation, proposes a variety of guidelines t o  

create and foster "a research and innovation policy that 

works", which means that technological infrastructure, rather 

than science as such, appears as the foundation for the 
engine of economic growth i n  the current context of growing 
globalisation and competition." 



The linear model i s  by definition the credo of university 

rese rchen, whereas the market-driven model is the credo 

o/ industrial managers. The former assumes that the state 1 

wi l l  subsidise basic research without worrying about seeing 
I 

results in  the short or even medium tenn, nor about 

precisely how the money i s  allocated among the various I 

projects. The latter requires priorities to be established for 

the short term based on demand and a concern to keep a 1 

close watch on returns on investment. I n  a period when \ 
budgets are tight, the temptation i s  gnat  not only to 

impose on the universities the same systems of evaluation 1 
and management that apply to indust& laboratories, but 

to attach values to basic research other than those that 
pure scientists would claim for it 

This i s  where we are now, and the situation revives the 

debate that goes back to the end of tha 1930s between 
Michael Polanyi, a gnat supporter of indopondenca and 

self-governance for sdmce, a d  J.D. Bernal who advocated 
detailed planning of mearch activitkr to match soda1 
needs." Paradoxically, howewr, i n  the p n u n t  debate the 
roles seem to have been swapped. Polrnyl was a free 

marketeer, Bernal a Maodst. The experience of the Second 

World War lod to the adoption ew~ywhem of Bornah model 
though the notion of the independence of univmity 
research 6 ilr Polanyi was preserved, at h t  in the West. 
Yet since the planned economies have collapsed, the 
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freedom of university research has been under constant 

attack in  the market economies. 

As long as the Cold War ensured that funds flowed freely, 

Polanyi's model continued to be preserved, especially since 

the interests of the state and of science converged. I 
wrote long ago that "the scientific society i s  not just one 

in  which science is one of the goals of the society, but i n  
which scientists want their own goals to be those of 
society"." Scientists were mobilised under an "alliance" 

whereby the state agreed to support science for its own 
sake but had to refrain from interfering i n  the modus 
operondi of the scientists: how they Were hired, their choice 
of research topics, their methods of evaluation, etc. But as 
soon as the strategic imperatives lost their urgency and 

economic considerations became paramount, the alliance 

was broken: the goals of society had priority over those of 
the scie~tific establishment. 

At the same time, the relationship between the two extremes 
of science poIicy was reversed: the state withdrew from 

the scene, hoping that the private sector would take over 

its role, and simultaneously put pressure on ttw universities 
with the aim of forcing the researchers to leave their ivory 
towers and work to shorter deadlines. The criteria henceforth 

are to be "need-driven" not "opportunity-driven". Some, 
not without irony, have been tompted to see in  this revenal 
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the homage of vice t o  virtue: liberalism with a touch of 

Marxism. I am reminded rather of Saint-Simon's Catechism 

for Industrialists, i n  which savants were given a share of 

power provided they satisfied the demands of the industrial 

system. 'Scientists", Saint-Simon said, "render important 

services t o  the industrial class, but they receive from it 

services that are even more important, they receive their 

veYstence . . . . Thus it has the right t o  say t o  the 

scienhsts: we are ready t o  feed, house, clothe you and 

satisfy your physical tastes only on certain  condition^".'^ 

How far the "economic w a r  wil l  Lead private firms and 

laboratories t o  replace the state i n  taking on what now are 

public investments remains a question that is st i l l  open. 

These investments grew constantly during the Cold War as 

each of the superpowers tried desperately t o  keep ahead of 

the other i n  technology. As Galbraith realised early on, 
"Although spending of a l l  kinds - whether on weapons, old 

age pensions or air pollution - boosts demand, they do 

not all have the same impact on technologf?' The question 
to day is: will trade and international competition be as 

powerful a stimulant as the real or imagined threat of 

nuclear war? And since many major industrial firms are 
now suffering from cuts i n  the public subsidy that they 

once enjoyed, wi l l  they be more careful i n  their R&D 
expenditures? 

Recent Trends in Science and Technology Policy 

The challenges still ahead 

Unless there are new world crises on the same scale as 

those earlier this century, it is  obvious that the research 

system will never again enjoy the same Level of government 

support. This is clear i n  space research: the success of the 

Apollo mission gave hope o f  further manned flights t o  the 

moon and other planets. NASA even dreamed of space 

cruises i n  the 21st century. But now research efforts are 

being concentrated on perfecting unmanned flights, 

retrieving launchers and developing multipurpose satellites. 

I n  the year 2000 NASA is supposed t o  cut almost 4,000 

jobs as well as 25,000 jobs connected with its contracts 

(31% of i ts  labour force). Daniel Goldin, NASA's director, 

did not hesitate t o  announce very prematurely that  his 

scientists had identified traces of fossilised Life i n  a 

meteorite Lying forgotten i n  a geological museum, because 

missions t o  Mars are Less and less likely t o  be funded. 
Needs must: "smaller, faster, cheaper" has become the 

motto o f  the space industry, and is being applied t o  more 

and more of the entire national R&D effort. 

And yet, even if the future isn't what it used t o  be, as 

Paul Valkry said, this does not mean there is  no Longer any 
future. A new generation is taking the place o f  the scientists 

(many physicists) and decision-makers who were responsible 

for science policy from the Second Word War t o  the Cold 
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War - a generation with other concerns than the arms race 

and an apocalyptic struggle between capitalism and 
communism. Nonetheless there i s  unlikely to be a return 

to the "Laissez-faire" relationship between the state and 

the scientific establishment t h a t  prevailed in  the pre-war 

period. That i s  impossible because the two have become 

dependent on each other in  ways that cannot now be 
! reversed. 

For one thing, neither can now survive without the other: 

government needs the odvice methods, proof, results or 

simply pmmiw of science i n  order tdgovern, while research 

cannot hope to make progress without support from 

government, since the private sector cannot be expected 

to take on all the costs and risks of basic research. From 

th is  standpoint, Saint-Simon was wrong: then i s  a feedback 

connection between what he called the industrial class 

and the scientists, by which the former owes as much its 
very existence to the latter. Science, having demonstrated 

in  war its uufuhess to industry and the state, w i l l  continue 
to demonstrate it i n  peace as part of the same business of 

the control, domination and innovation race of the "post- 
industrial" economic and social process. 

' I  

For another thing, then am so many problems that scientific 
research can M p  to rdw - including thou that it has 
helped to creak. Neither the number nor tha significance 
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of these problems was reduced as i f  by waving a magic 
wand when the Berlin War fell, and while the shambles of 

"real socialism" restrain any dreams of utopia i n  that 

direction, it i s  equally unthinkable to rely on capitalism as 

a panacea. On the contrary, there is daily evidence that 

market forces are not going to deliver full employment and 

assured prosperity nor reduce inequalities, and that the 

market could give rise to new disasters. The need for 
international regulation i s  more and more obvious, and the 
kind of negotiations that w i l l  soon take place i n  Seattle 
within the WTO are certainly not, as they have up to now 

been prepared, the answer to the most pressing world 

economic challenges. 

I n  any case, the emphasis on competitiveness means that 

short-term economic interests alone determine the search 
for and spread of innovations while neglecting the risks 

that science itself constantly creates for the medium' or 

longer t e n .  These risks affect the future i n  the same way 
as natural disasten, with the difference that little can be 

done about the natural disasters, whereas we could act to 
reduce or prevent the man-made ones. Scientific research 

has a key role in  solving these urgent problems, all the 
more so given that so many a n  the direct result of scientific 

"prograss": destroying nuclear arsenals, procasdng nuclear 
waste, risks linked to genetic engineering, or eugenics or 
misuse of computers, etc. To this l i s t  of threats one can 

25 



J. -J. Solomon Recent Tmnds in Science and Technolog Policy 

add al l  the problems that proliferate as a consequence of 

the type of industrialisation favoured i n  the 20th century 

and which carry risks for the whole planet. As I already 

said, the nature and scale of economic activities cause 

changes i n  systems of a l l  kinds: biological, chemical, 

geological. It is  no longer possible to deny that global 

warming exists as a result o f  gas emissions and the 
greenhouse effect; the Intergovernmental Panel on Climate 

Change produced a report, based on the work of 2,000 
experts from around the world, which showed that global 

warming is not simply occurring, it is speeding up.'' The 

commitments made at the Earth Summit i n  Rio and Kyoto 

- which not one country has respected up t o  now - are 

already outdated compared with a pace of development 

that is  Likely to be less and less "sustainable". Science 

could have a role here too, i n  identifying the precise 

nature of the problems, assessing the facts and highlighting 

the long-term costs of failure t o  act now. 

Lastly, it is impossible not t o  mention the challenge of 

poverty and hunger i n  developing countries. Climate change 

can only exacerbate the imbalances that, together with 

the population explosion, already cause such suffering t o  

their inhabitants. As scientists have been telling us for 

years, if only a tiny fraction of R&D spending were switched 
to concerted efforts to tackle the specific problems of 

these countries, the situation would improve. However, 
26 

given that  their population growth is Likely t o  speed up i n  

the next century, the poorer countries are the ones most 

at risk of suffering not just from the industrial fall-out of 

the rich countries, but  from the increase i n  their own 

energy requirements. They w i l l  therefore need t o  acquire, 

with the help of the industnalised countries, a domestic 

capability in science and technology that  will allow them 

t o  study, measure, give due warning of and, if possible, 
control the damage resulting from progress?' 

It is far from certain that these problems w i l l  elicit the 

mobilisation of science and technology that they deserve. 

Other choices, other priorities would be possible for the 
policies whose subject is  science. I f  this is a dream, we 

must confess that  industrial societies Leave Little room for 

dreams. Men may well ask what scientific and technical 
progress wi l l  make of them, while they have forgotten 

what they could make of scientific and technical progress. 

On the other hand, it cannot be ruled out that the pressure 

of global problems .will be such as t o  force the most 

advanced countries - not out of philanthropy but out of 

sheer self-interest - to devote a Larger proportion o f  their 

R&D spending t o  these issues. Much of the malaise, of the 

worries about the future, would thereby be reduced since 

science "the endless resource", perceived by untrammelled 
capitalism as a good Like any others, is a major element i n  
the fin-de-si6cle disillusion. 
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I n  any case, two things are certain. First, the context of 
innovation policies will increasingly affect university 

research, forcing it into ever closer Links with private 

industly. A new balance must be worked out between the 

opportunity-driven criteria based on what scientists want 

and the needs-driven criteria of society. University research 

i s  condemned to operate against a background of the need 

for innovation, for a range of programmes that transcend 
traditional boundaries between disciplines, a "market for 

knowledge" shaped by social demand, closer ties between 

'hard" and social sciences in  dealing with problems that 

the essentially social ones (from the environment to 
megacities and poor neighbourhoods) that all societies, 
industrialised and developing, w i l l  have to hce i n  the 21st 

century. 

It w i i l  take mom than a generation of researchers for these 
changes to achieve their full impact on the institutions, 

funding and methods of university research. At the same 

time as the traditional rob of the uniwrsities is being 

drastically altered by having to cope with mass education, 

and they are urged increasingly to offer short, vocational 

courses, other pressures are forcing changes i n  the 
conception, practice, hiring and direction of university 

research. The book edited by Michael Gibbons, Thr New 
Production of KnawIrdgr: Thr Dynamic of Science and 
Research in Contemporary Socirtiu, shows how these chmps 
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are already affecting research instit~tions.~' The domination 
of technology requires multidisciplinary research and a 

new kind of cooperation with industry that Lead to a new 
scientific environment where engineering becomes much 

more important than the advancement of knowledge. There 

i s  no more striking illustration of this trend than the way 

Berkeley i s  now bringing together fields ranging from physics 
to molecular biology i n  new research buildings involving 
100 million dollars, or how Haward, Stanford and Princeton 

are attempting t o  break age-old departmental and 
disciplinary barriers to take advantage of the new 

opportunities i n  genomics, biophysics and nanotechnology. 

The pressure of industrial competition is such that new 
university 'entrepreneurial" postures are required. For 
instance the new Berkeley "effort formally known as the 

Health Sciences Initiative wil l  cut a wide swathe through 
the campus, involdng some 400 scientists from at least 8 

departments"." 

Secondly, although technological competition between 
nations, with state support for their industries, i s  likety to 

become increasingly intense, it wi l l  not pnvent an expansion 

of multinational co-operation in research. The prime reason 

will be financial: today even the United States, once little 
interested i n  joining international research projects, i s  

following closely the OECD Magascience Forum discussions: 
soon the US w i l l  be participating more and more i n  
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international programmes t o  build and develop major 
facilities. They,have already joined CERN i n  Geneva and 

their space station programme depends upon the co- 

operation of Europe as much as that o f  Russia. Another 

revealing example is that of the European Union where, 

even if its R&D spending as such seems tiny (5 t o  6%) 

compared with the total expenditures o f  the individual 

member states, links are being forged between scientists 

and Laboratories through common projects as national 

programmes become more,dependent on the European 

research system. Progress towards union is perhaps greater 

i n  science and technology, through the network of 
programmes Linking universities and industry, than on the 
pol i t ical  Level. As a student o f  mine has recently 

demonstrated i n  a brillant doctoral thesis, since national 

R&D budgets have been slashed, support from the EU is no 

longer just a Little encouragement, it is a major contribution 
t o  national efforts without which national research 

institutions would suffer.22 

ALL the issues I referred to, far from challenging the need 

for a science policy, imply tha t  governments must 

increasingly make basic decisions regarding the size, 

organization and orientation of the national research effort. 
The task ahead is difficult, since priorities wi l l  be much 
more diffuse, complex and harder t o  define and implement 
than i n  the past. The scale of the scientific effort wi l l  be 
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i n  question - but so wi l l  other public investments - during 
this time o f  economic crisis, unemployment, public debt 

and international competition. These changes wi l l  require 

both demonstrated excellence and relevance, which means 

rethinking the distribution o f  resources and research 

programmes relative t o  the overall social context. 

Let me now conclude: a l l  these changes Lead us t o  conceive 
of a new social contract o f  science which is precisely the 

major theme that was discussed during the UNESCO Science 

Conference held Last June i n  Budapest. The next century 

w i l l  te l l  us how far this new social contract w i l l  be more or 

Less beneficial t o  the progress of our knowledge and 

understanding of nature and ourselves than the former 

"alliance" between science and politics conditioned by World 
War I1 and the Cold War's intense strategic, ideological and 
economic competition. How far also it may be more 

beneficial t o  mankind is another question that the future 

wi l l  answer. Let us simply hope that it will. 
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INDIAN INSTITUTE OF MANAGEMENT, AHMEDABAD 

About the Institote 

Indian Institute of Management Ahmedabad (IIM-A) was established in 1961 as ul 
autowrnous Institution by the Government of India in collaboration with cbc 
Govemment of Gujarat and the Indian Indumy. IIM-A was registad as a socia). 
with a Board of Governon to oversee the functioning of the Institute. The Board has 
representatives 'om the Governments of India and Gujarat, the Industry. the llM-A 
Society, the IIM-A faculty, etc. 

IIM-A was wnceived not to be purely a business school, but a school of mamgement. 
Its mission is to professionalise Indian management through teaching. mead,  
training, institution building and consulting. It also aims to professiwalise some of 
the vital secton of India's economy such as agriculture. education, heal* 
trampodation. population control, energy, and public administration. In its fomutive 
years, I IM-A collaborated with the Harvard Business Sehool (HBS). Lagely as a 
wnsequence of this wllaboration, IIM-A pioneered the case method of teaching in 
India 

Academics lies at the core of I IMA. Them are many avenues for the dl round 
development of a d e n t  at IIMA, but it is the emphasis laid on PEadanics which is 
responsible for the institute's position as a top Asian business school. IiMA offers four 
programs for the development of management in the country - thra are teaching 
programs and one is a series of refreshn wursa for mid and top level 
management. Admissions to the postgraduate program - PGP (equivalent to an MBA) 
are extremely competitive attracting many applicants every )ar. IIMA madaim its 
standards with the help of a large and distinguished faculty. 

The faculty is organized into areas or groups or centers and keeps itself up to dale 
with the outside world by engaging in research and consulting. Anotbs distinguishing 
feature of the academic landscape is the large variety of coursa of fad ,  a majority of 
which are taught using the case m a .  

P r o l e  

IIMA bas possibly the largest faculty of any of the managanent institutions in the 
developing nations. Its distinguished faculty conducts the developing counaia' most 
prestigious MBA and Ph.D. level programs in management. hains uocmd a rhomad 
managers and administrators every year, contri%utes expatise not only to industry but 
to a numba of other strategic sectors and produces pRtreps a third of dl the 
management research done in India The cwnsels of the faculty are head uith rcrpact 
by those in government, by heads of corporaticas, and by managas of financial 
institutions, cooperative societies, voluntary organizations. academic institutions. and 
international agencies. 
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The total strength of the faculty in the eighties has been around 80. A build up is 
likely in view of the expansion of several areas and groups, and the setting up of new 
thrust groups. In the following pages brief profiles are presented of primary members 
of each area and group of the Institute. 

Significant research has been done by members of the Area on efficiency of public 
enterprises, financing of public sector undertakings, taxation, deficit financing and 
fiscal policy in India, economics of housing, sources of economic growth in India, 
monetary policy in India, comparative rates of growth in developing countries, 
managerial economics, marketing of fish in India, regional disparity in growth in 
India, planning for rural development and employment, decision analysis, game 
theory, entrepreneurship development, business concentration in India, industrial 
licensing policy in India, and Indian anti-monopoly policy. 

Consulting at IIMA has been guided by several norms: 

Consultancy is an academic activity. Projects are taken up only if they have a definite 
learning value. Faculty members do not solicit consultancy projects. The total 
time spent on consulting is voluntarily restricted, so that other academic 
responsibilities are met. On an average, IIMA faculty members undertake about 60 
new consultancy projects on varied themes a year. Some involve giving advice to 
clients on specific problems; others involve training interventions. Still others require 
evaluation of specific projects or programs. 

IIMA faculty caters to a wide range of clients. These include public and private sector 
corporations, financial institutions, government agencies and departments, 
cooperative societies, not-for-profit institutions, and international agencies like the 
World Bank and FAO. 

International Support 

IIMA has set up a number of academic centers/groups to pioneer research in thrust 
areas of high social relevance. Among the international organizations which have 
sponsored research at the Institute are the Ford Foundation, UN Agencies, and the 
World Bank. Central and state government ministries, departments, Planning 
Commission, financial institutions, and industrial agencies have also funded research 
work at IIM-A. 

Climate Change Research 

The Public Systems Group (PSG) undertakes research, training, and organizational 
work on management of various public systems. The objective of PSG is to promote 
research, which will generate concepts and theory for effective management of public 
systems and provide opportunities to managers of public systems for developing 
managerial skills and techniques. PSG's domain can be grouped into three categories: 
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Work on organizations such as hospitals, universities, elecbicity boards, 
public works departments, state bansport corporations, and municipalities. 
Work on programs such as health and family planning, edudon, housing, 
eic. 
Work on government depamnents concerned with developmental mks such 
as education, industries, energy, housing and urban developmenS tmmport 
systems, etc. 

Prof P. R ShuWa, of h e  PSG is the focal point of the -h work oa Ctimat 
Cbange activities at IIM-A. He specializes in mngy. energy efficisrvy md 
environment modeling, renewable technologies, decen&ed plauning, integnted 
assessment modeling and climate change policy analysis. He has worked extensively 
with government organizations, international agencies, NGOs and prime 
organizations. He has been a Lead Autbor of IPCC Sa;wd hwsment Rcporr and 
Technical Papers 1 and 4, Co-author of six books on energy and environment policies 
and has published extensively in reputed journals. The curriculum vitae of Rof. 
Shukla is enclosed for further reference. Prof. Shukla would continue to be the center 
of research as a part of the forum under GEPCCS. 
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CURRICULUM VITAE 

PRIYADARSHI R SHUKLA 

Address: Indian Institute of Management, Vastrapur, Ahmedabad 380015, India 
Phone: 91 79 407241, Fax: 91 79 6427896 
E W :  Shukla@iimahd.emet.in 

Birth:  
Nationality: Indian 

ACADEMIC QUALIFICATIONS 

Ph.D., Stanford University, U.S.A. 
Awarded Prize for Outstanding Student at Graduate Level (1 979) 

1976 M.S., Stanford University, U.S.A.  

WORK EXPERIENCE 

Since Oct. 79 Professor, Public Systems Group 
Indian Institute of Management, Ahmedabad, India 

June - Sept 79 Research Fellow, Stanford University, California, U.S.A. 

June 73 - Sept 75 Faculty, National Institute of Design, Ahmedabad, India 

RECENT INTERNATIONAL VISITING ASSIGNMENTS 

June 1996 Center for International Research in Environment and Development 
(CIRED), Paris 

February 96 National Institute of Environment Studies W S ) ,  Tsukuba, Japan 

July -Aug 93 IEPE, Grenoble, France 

June - July 93 Battelle, PNNL, Washington DC 

Apr -June 93 Faculty of Management, McGill University, Montreal, Canada 

Oct 92 - Apr 93 Advanced International Studies Program, Battelle, PNNL, Washington DC 

Oct -Nov91 CIRED, Paris 

Aug - Sep 90 Folkecenter for Renewable Energy, Denmark 
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TEACEING AND TRAINING 

Masters and Doctoral level courses in the a m  of Environment Managaoeot, Eaagy and 
Environment Policy, Electric Power Economics and Policy, Risk Analysis and Public Policy, 
Decision Models, Manufacturing Shategy, Technology Policy, Multiple Critaia b i z i o n  
Making, Electric Power Economics and Poiicy ac .  Training programs in the areas of Eaag); and 
Environment Policy, Integrated Assessnent Modelling and Policy Analysis, Sustainabk 
Development, Energy Conservation, R-able Enagy Policy, Deceatdked Planning 
Manufacturing Policy, Technology Policy and Project Management, Ctimate Change Policy, 
Development and Finaxing of Climate Change Mitigation Projects, M-Economic Modelling 
for Developing Countries etc. 

DOCTORAL THESIS SUPERVISION AND ASSESSMENT 

Supavised and guided several doctoral students in the amas such as energy aod ens' -1 
policy modelling and analysis, renewable energy policy. c l i  change policy, technolDgy and 
manufacturing strategy. Recognized as doctoral exam& and thesis guide by sevaal  natioarl 
and international universities and academic institutions. 

RESEARCH AND CONSULTATION 

Undertaken numerous R-h and Consultation assigmnents for national and internatid 
organizations on global climate change modellmg, energy denxad f d g .  cnag). ad 
environment modelling and policy Analysis. environment managancnL ensinwumnt impact 
assessment, sustainable development, opedons  management, project management, logisticf 
and technology strategy. Clients for research and roosultation work for include Gosaamcnt of 
India. State Goveimnent Agencies, corporate sector, NGOs and international organizations. Have 
provided lkquent Inputs and advice to government of India on policies in the areas of cnagv, 
environment, climate change and technology. 

RECENT INTERNATIONAL INVITATIONS 

I n r i ~ i o n s  for seminan and cdlobomtiw work h in twmtiod  or~aniauions: 

Banelle, Pacific Northwest National Labomtoria (Washington DC); Univasity of Twn& (Tbe 
Ndberlands); RlSO National Labora t~es  @aaoarL); Follreecnm for Ravanbk Enagy 
@enmark); McGill University (Montreal); University of Virginia (USA); Univasity of A.lbolag 
(Daunarlr); CIRED (Paris, F-); University of Oldenberg (Germany), IEPE (Gnoobk, 
France); World Resoma  Institute (USA); GERAD (Montreal); University Corporation for 
Atmospheric R-h (Boulder, USA); National InstiMe of Envirwmart Studies (Tsukuba, 
Japan); COPPUUFRl (Bnn'l); Korcan Energy Economii R-h l n a i ~ c  (Seoul); 
Fondazione Eni Enrico MaNei (Milan); Modem Asia R-h Center (Geneva); Enagy 
R-b Institute (Beijing); Asian Institute of Technology (Bangkdr). Pew Center on Global 
Climate Change (Washington DC); Hagla Bailly Services Ltd. pashingtoo DC); 
Environmental Defense Fund (EDF), Stanford Univasity. Resources for the Fume (RFF): PEW 
Center on Global Climate Change (Washington DC, USA); Institute for Global Ensimnmental 
Strategies - IGES (Japan), International Institute for Education (Washington DC); ac.  



Invitations from Uh' Ornanizations. Development Anencies, Institutions and Comorations: 

FAO; Intergovernmental Panel on Climate Change (IPCC); UNEP; UNDP; UNU; UNFCCC; 
GEF, IEA; The World Bank; USAID; CIDA, GTZ; Indo-Dutch Project for Alternatives in 
Development (IDPAD), Environment Agency (Government of Japan); UPME (Colombia); 
British Petroleum, Shell International etc. 

EDITORIAL BOARD O F  INTERNATIONAL JOURNALS 

Environmental Modelling and Assessment, Baltzer Science Publishers, Amsterdam 

International Journal of Operations and Quantitative Management, U.S.A. 

INVITED MEMBERSHIP O F  COMMITTEES 

Member, Rural Energy Pricing Committee, Planning Commission, Government of India 

Member, The Indian Man and Biosphere Research Committee, Ministry of Environment and 
Forests, Government of India. 

Member, Ecosystems Research Committee, Ministry of Environment and Forests, 
Government of India. 

Member, Expert Committees on Environmental Pollution, Appointed by the Hon'ble High Court 
of Gujarat State, India 

Member, Working Group on Framework Convention on Climate Change, M~nistry of I 
Environment and Forests, Government of India 

- 

Member, Global Energy Technology Strategy Project, An International Public and Private il 
Partnership, Coordinated by Battelle Memonal Institute, Washngton DC 

Member, Group for Integrated Assessment Modelling - A Research Group of Indian Institutions @ 
Developing Regionally Sensitive Integrated Assessment Model 

Member, Core Group, Integrated Assessment Modelling in Developing and Transitional I 

Economies, An initiative by START and IPCC 

Member, Editorial Committee, Research Publications, Centre Social Humaine, New Delhi m 

Memher,Energy Task Force, Confederation of Indian Industries, Gujarat State 

3 
Member, Expert Group on Greenhouse Gas Inventories, Scenarios and National Communication, 
Ministry of Environment and Forests, Government of Indla (1 999) 

m 
Member, Expert Group on Kyoto Protocol Mechanisms, Ministry of Environment and Forests, 
Government of India (1999) 
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Lead Author, IPCC Special Report: Emissions Scenarios (Under Preparation) 

Lead Author, IPCC Special Report on Methodological and Technological Issues in Technology 
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Co-ordinator, International Workshop on Integrated Assessment Models for Climate Change 
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Lead Author, Technologies, Policies and Measures for Mitigating Climate Change - IPCC 
Technical Paper I, Intergovernmental Panel on Climate Change, Geneva, November 1996. 
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Greenhouse Garec Inventories for India: Stahu and Concenrc. Allied P u b l i  Nea- Lklhi, 
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Decentrnlized Energy Phning:  M e t h o d o l ~  and Case W i e s ,  Oxford & IBH Publishas, 
Delhi, 1991 

Energv Demandfor Agriculture in India - In the Year 2000. Oxford & IBH Publishax New 
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Technology Forecasting and Social Change, Forthcoming. 

Shukla PR and Pandey R (2000), Energy and Emissions Projections for Indian Indusm'es using 
AIMENDUSE Model, in Energy and Emissions Studies using AIM Model - Eds. T. Morita, Y. 
Matsuoka and M. Kainuma, Springer-Verlag Publications, Forthcoming. 
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Majlnndar S and Shukla PR (1997). Electric Load Forecasting Using Artificial N d  N a a h  
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Framework, Eneqy Management, October-Decanber. 

Moulik TK, Dholakia BH, Dholakia RH, Ramani KV and Shukla PR (1991). R e g i d  L u g y  
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Sharma RRK Shukla PR and Tripathy A (1991). A LhmposihLagwgiaa RcluPioo 
Based Model for Bulk Commodity Distribution, in Modeling and An+ MLargr -, E d  
A TripaIhy, Oxford & IBH. 
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Shukla PR and Kanudia, A (1996). The Indian MA-: Innovations, Extensions and Policy 
Analysis, Technical Paper, G-96-14, GERAD, Montreal, Canada, April. 
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Shukla PR, Pangotra P and Khandelwal B (1993), Urban Energy-Environment Dynamics: Case 
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INDIAN INSTITUTE OF TECHNOLOGY 
Bombay 

The InsriMe 

IIT Bombay, o w  of the six Indian Institutes of Technology. set up by an Act of 
Parliament, was established in 1958. at Powai, a northan suburb of Mumbai. Today tbc 
Institute is recognized as one of the centers of academic excellmce in the country. Ova 
the years, there has been dynamic pmgress at IIT Bombay in all academic and r d  
activities, and a parallel improvement in facilities and infrashuctwc, to k a p  it oo par 
with the best institutions in the world. Figure I describes the organizational sbuennr: of 
the Institute. 

Fieure I: Organizational Structure of IIT-Bombay 

Research infrastructure - qcrience and facilities 

IIT Bombay has placed considerable emphasis on Research and Me-url work as 
key component of its activities in pursuit of excellence. The i d t u t e  plays a vay 
significant mle in diveme facets of R&D - in keeping with the rapidly a- 
frontiers of knowledge, national n& & global developments. R-h activities at In- 
Bombay range from sponsored research, to wnsultancy, technology development and 
technology transfer. 
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Soonsored Research and Develoument Proiects 
These are R&D projects funded by scientificluser agencies or industries with emphasis on 
developing a better understanding of a problem. These are usually of 2-5 years duration 
with substantial funding and generally lead to development of new knowledge and insight 
and result in publications. 

I Grants Received for Sponsored Research I 

Contract Research 1 Consultancv Proiects 
These are generally of shorter duration varying kom a few weeks to 1 or 2 years with 
very clear cut deliverables and are aimed at solving specific problems of interest to user 
agencies / industries. Faculty or scientists may also be retained by indushy in an advisory 
capacity. To a very limited extent testing work is also carried out for Government 
agencies or where it is of specialized nature. 

I Consultancy Earnings I 

Technolorn Develovment Mission Proiects 
This is a special category of sponsored projects which was initiated about 4 years ago. 
These are funded to the extent of 75.80% by The Government of India, the balance 
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funding coming from one or more industry partam. These projects have ibe ckuly 
deIined aim of developing a productlprocdsoftware or otha technology which cro be 
bansferred to the industry partners on completion of the pmjects. The first sa of TDM 
projects has been just completed successfully and the next set of TDM projects is lmda 
initiation. 

S~onsorshio of Student Pmiects 
Another important mode of interaction m e e n  IIT Bombay sod idustry sod oiha usu 
agencies, is through sponsorship of pmjects of M.Tah. and Ph.D. students. Wbik the 
students benefit from the experience of working on live projects of intacst to industry, 
the industry benefits from the involvement of bright young minds in solving challenging 
and relevant problems. In recent times such sponsorships have bem rapidly increasing. 

Externally Funded Research CenbdLaboratorieslFaciLitia 
Recently there has been a trend of usa agencidindustries establishing rrscnrb centres ! 
laboratories or highly specialized research facilities at Ill' Bombay to take advantage of 
the involvement of faculty and students of the institute in undertaking high level -h 
at international level. Examples are Centre for Amspace Systans Design Enginaring, 
Centre for Formal Design & Verification of Software, Structunl Integrity Testing & 
Assessment Centre, Tata Infotech Laboratory. Intel laboratories etc. 

Technoloev Transfers 
The R&D work of faculty 1 scientists and students of the Institute have resulted in ibe 
development of a number of new technologies. This has resulted in a number of patents 
being filed and processes~produclu'desi@software developed being t r a n s f d  to 
industry and other user agencies. 

Facilities 
IIT-Bombay has a range of facilities w h r l  for research in the climate change area These 
include laboratories as well as computing infrastructure. 

Research in the arm of climate change, grdcllhousegp~ and en- 
systms 

A numbex of faculty members from across different departments and units in the Instime 
work in areas related to climate change and energy systans. The primary d-ts 
involved are: 

- School of Management 
- Energy Systems Engimering 
- Center for Envimnmental Scime and Engineering (CESE) 

Kev o m o m ~ l  

Anand Pahvardhan. School of hfa~gmIenr 
(CV attached) 
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Chandra Venkatraman, CESE 
Research interests: Particulate matter and health, Regional atmosphere and climate; 
Urban aerosol chemistry, fate and source apportionment; Low-temperature biomass 
combustion 

Sponsored projects: 

2.5 and chemical 

the INDOEX- fuels in the Indian 

1 Prof. G.R. Cass. Georgia 
Institute of Technology. 

R S Patil, CESE 
Research interests: Modeling wban and regional scale air pollution in India 

Rangan Banerjee, Energy systems engineering 
Research interests: Energy Auditing and Management, Modelling of Energy Systems, 
Energy Planning and Policy 

Anuradha Ganesh, Energy systems engineering 
Research interests: Biomass Utilisation for Energy and Chemicals, Waste to Energy 
Technologies 

Research topics 

IIT-Bombay would be in a position to assume a lead role, individually, or in collaboration 
with another institution, in two of the research areas under CLIN 4: 
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1. Analysis o f  vulnerability of India to global climate change and impacts oo 
ecowmic dexelopment 

2. Assessment of potential carbon-neutral or lowcarbon power sector growth in 
India The research would include a combination of techmkqy and policy 
studies. 
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! 
To: 

! 
Mr. Michrel G&n 
Chidcff Party (GRP-CCS project) 
The Lwi B q c r  Cxmp tnc. 
C-617, Safdajung lkvelopman Ara 
N w  Ddhi - 110 016 

Fax: @I 1 - 6 5 m  

Dclr Sir: 

July 26, 2000 

S.bjsLt: CEMCS Project - CISIN 04; I.rlilu(iurn to CPL.el tbc Forum on 
Climate Change rsrarrL 

f This is with nicrma to the dialoguc we bad with you on the above subject. We an, glad 
tu w& our in principle to bog a fwum for re6eamh on climate dinage and 

t its impwt on ccoaomic: duveltrpmr?nt in India Tho topic($) of the rcawrch mtd be + upcm b a d  on our expertise and in consultation with other partners wbo m y  
extend their Quppon for the related adivitits on this issue. 

The mbdaliti and athcr t m  d d i m i s  tbr wnductina and ndblishinlc 
technical ppas w w k l  be mutually agreed subsequartly ~ f - k a x q ,  r &U in thi; 
wprd d bc signed on the tams and coaditiona slgced upon by both the ~MIW. 



INDIRA GANDHI INSTITUTE OF DEVELOPMENT RESEARCH 
(IGIDR) 

Indira Gandhi Institute of Development & R-h (IGIDR), an dnmoed nrcPcb 
institute in Mumbai, was established by R ~ e r v e  Bank of India in tbc year 1987. The 
institute is engaged in the M y  of national and global i- mlating to &ommic 
development to promote and conduct m h .  to teach and train md to p w e  nrtiorul 
and intanational collaboration. 

'Ibc Iostime kquently hosts d o n a 1  and internat id d a m e s .  

The btitutt is a deemed univasity and coodue*i M. WiV Ph. D. pmgmm in 
dcvelopwnt policy. It is designed to acate profcssioaals who .n ePp.Me of coaduding 
policy analysis, relaling to national and global development issucg in 8 quantitative ad 
inta-disciplinary mamm. The Institute has at present some 37 faculty manbas rod 50 
M. PhiV Ph. D. students. 

The institute is located on a 14 anc site on a hill side 20 minutes drive fmm Mmbai's 
national aud intanational ahporls. 

Tbe primary objectives of the institute are.: 

To pmmote and conduct m h  on dcvelopmcnt form a bmd inter- 
dixiplkmy paspactin. 

To save as a centa for pm&g coopaptive cndavor and intartioa 
betwan nsearch scholars and institutions in India aud rbrod 

To umklake nny otha project or rctivity which may be u s e ~ y  carried out 
by the institute for the hihamcc of dcvclopwnt and social wdhrr. 

TO out training for dvraced degrees viz Ma.das ad hctomle awad 
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ORGANIZATIONAL STRUCTURE 

The institute's day-today activities are managed by the Director under the overall 
guidance of the Board of Management. 

The present composition of Board of Management is as follows: 

I IGIDR, Mumbai 
3 I Dr. Suhas Sukhatme 1 Member 

I 1 Director I I 

Designation 
Chairman 

Member 

S.No. 
1 

2 

Name 
Dr. Bimal Jalan 
Govcmer 
Reserve Bank of India, Mumbai 
Dr. Kirit S. Parikh 
Director 

I ! National Institute of public Finance and Policy, New Delhi / 
' 6  ' Dr. Raghbendra Jha Member 

Professor 
1 IGrnR, Mumbai 

7 Dr. K. V. Ramaswamy ' Member 
i Assistant Professor 

4 

5 

I IGIDR, Mumbai 
8 / Dr. Y. V. Reddv 1 Member 

Indian Institute of Technology, Mumbai 
Dr. Mrinal Datta Chaudhuri 
Delhi School of Economics, New Delhi 
hof .  Amaresh Bagchi 

/ Reserve Bank of India, Vadodara 
10 / Dr. L. K. Deshoande Member 

Member 

Member 
I 

9 

I 
I Economic Consultant, Mumbai 1 I 

11 ' Mr. T. V. Subramaniam 1 Secretary 

Dy. Governer 
Reserve Bank of India, Mumbai 
Dr. I. G. Patel 
Former Governer 

The core staff is involved in teaching and completing research projects. The other staff 
also gets involved from time to time according to their interests in the research projects 
given by external agencies. The list of faculty members and project staff involved, is as 
given below: 

Member 

Registrar 
IGIDR, Mumbai 
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C o n  Sbfl: 

PariW Kirii S. Fouuder Director 

Member Advisory Committee on Global Environmartrl lssua 

 cad author IPCC n a rn ~ e p ~ r t s  

PuiLL Jyoti K. Senior Profusor 

Mcmba Scicotific a d  Technical Adviswy P d  for UNEP for GEF 

Member AD Committee of Ministry of Envinnrmeat .nd F w  
Govt. of India, New Delhi 

Convening kad author W U ~ t R c p o r t  

Rcviewmg Editor IPCC IU ~ m t  Report 

Paindy J.P. AsrcKhte Profaror 

Raddy B. SudhaLara Associale Pmfasor 

RHnvlathanR Associate Pmfe~sor 

PandaMamj 

Babu P. G. 
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EXPERIENCE (GENERAL) 

Current research activities cover the following areas: 

a) Macroeconomic, trade, monetary and fiscal policies 

b) Poverty, employment and distribution. 

c) Energy systems. 

d) Technology assessment. 

e) Environment and sustainable development. 

f )  Agricultural and rural development 

g) Comparative studies. 

. h) Industrial structure., conduct and performance. 

The following are the broad areas of research at IGIDR. 

Economic Reforms and Macroeconomic Policies 
Public Economics 
International Trade and Exchange Rates 
Industrial Organization, Industrial Economics 
Game Theory 
Financial Sector, Banking 
Agricultural Economics, Food Policy 
Poverty, Safety Nets, PDS, Rural Development 
Labor Economics 
Economic History 
Energy and Inhtructure 
Environmental Studies, Climate Change Issues 

The institute has conducted research studies for the economic advisory council to the 
Prime Minister, Planning Commission, Department of Energy, Ministry of Environment 
and Forests, UNCED, UNPD, UNCTAD, ESCAP, The Asian Development B& and 
The World Bank. 

Yl 
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I Granted Deemed University status by the Govt of M i a  ( 1995 I 

No. of d pblicatioas (1 986 to March 1999) 
Boolrs 
Reprints (journals and chapta in books) 
Discunion papas 
h j d  reports 

I I 
following is a list ofselectai projects aecutcd at IGIDR. ~ b e x  projcds b v c  b m l  

q m s o d  by various national and i n t e n h o d  Dgcocies such as UNDP. UNEP. Wald  
Bank, CIDA and so on. The ~IWS covcnd by these projeds include, maoag others 
mcqg, environment, Wale. Fmancc, agriculture, food security and idusby shdies. 

1. Fnviroinnentally Sound Ewgy Development Sbafegies (Phase - I) for India 
2. En-tally SMmd Enagy Develcpmnt Stntcgis (PhPse - II) for India 
3. struchrral T & d  ProccssTowards S d l e  Development 
4. Demand Side Mauaganent in thc EluAcity Sector 
5. A Natural Resource Aco~mting Frnmeworlr for NK;CF: A Tml for Sustainabk 

Dcvelopnmlt 
6. Economic Instnmwt for Ciimate Chaonc 
7. Wrste Papa Trade and Recycling A & Study of India 
8. E n v i m m ~ ~ t a l  and NItunl Resource Acunmhu for India 
9. IPCC WG-III SAR W o n  Making F m m o r ~  
10. Models for SustPioabk Dcvekqmat 
l l . T & m d E n ~ t ~ i n ~ . a c : ~ C r u ~ h d y o f l o d i a  
12. Mdmjh~litao Environment &vanent Pm&m 
13. Contingeat Valuation of Borivili National P A  
14. Fdal Sedor Ref- in India 
IS. Policies for Industrid Competitiveness: What India CIll Lutm 6wn the Eac Asian 

Camhies 
16. The Roecrs of Finmcial LibcnliutMo io Developing Countria 
17. Owommitics md Cballcnms in Indian Tobuxr, 
18. Food Security and Public k ih  Sydaa 
19. Training Program undes Irrrtitutional Devclopmcnl Component of the WorM Bank 

Projats 
20. Development of Climate Change Impact Model for lndia 
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FACILITIES AVAILABLE 

Library and information Services 

The library has over 40,000 printed documents and it subscribes to over 470 national and 
international journals. It has established contacts with over 100 national and international 
organizations for exchange of the Institute's publications and inter-library loan 
arrangement. Libnuy homepage provides links to various websites, which are of 
importance to economists. All bibliographic details of books, journals and CD-ROM 
databases are accessible thri~ugh the campus-wide Ethernet network. 

Computing Facilities 

The IGIDR computing infrastructure consists of the hardware inhtructure (including 
the various operating systems), the software and various databases. In addition, there is a 
help desk facility and ongoing maintenance and support activity. 

Databases and Books 

IGIDR maintains several databases that contain national and international economic data. 
Some of the bigger databases are Prowess and India Trades (produced by CMIE), 
Advanced Stock Analysis (ASA), Capitaline OLE from Capital Markets, STARS (world 
Bank), International F i c i a l  Statistics, Economic Literature (Econlit), Social Science 
Citation Index (SCSI), FA0 Statistics, World Energy database, and INTELEC. 

The Computer Centre also conducts various training and orientation seminars/ lectures on 
several computer-relatyed topics and sohare packages including E-mail, Win95, 
CIMM, Capatifine Ole, Internet technologies, and Netscape, to enhance and upgrade the 
computer skills of the user community of IGIDR. 

Amenities 

The campus includes office buildings for research and adminishative staff, seminar 
rooms of different sizes, a 500-seat auditorium. library, computer center and a cafeteria. 
Housing for the staff is provided on the campus. A guest house/ hostel building provides 
furnished rooms for students and visiting scholars. 
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KEY PERSONNEL 

Faculty md tbe areas of interest: 
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RESEARCH WORK IN CLIMATE CHANGE 

Indira Gandhi Institute of Development Research (IGIDR) is a core institute with specific 
responsibility for a subcommittee on environmental research economics where priority 
areas for research support in environmental economics are identified and such research 
projects are funded. 

In addition to climate change studies, IGIDR is also involved in wide ranging activities 
that include research, teaching and training, surveys, consensus building efforts and so 
00, by analyzing policies and discussing it with various stakeholders. 

IGIDR's research activities include: 

- Faculty involvement in committees and panels. 

- ' Project studies. 

- Ph. D. theses. 

- Conference participation. 

- Research publications and popular articles. 

The studies and activities aim to -er questions l i e :  

- What are the issues in global environmental negotiations and how can they 
be co-operatively addressed? 

- What are India's likely emission scenarios under various policies? 

- Which sectors will be affected and which sectors can take up mitigating 
role? 

In relation to these issues the following analysis, in three major areas, is conducted. 

- Analysis of NorthSouth issues: consumption patterns, IPCC response 
strategies, GEF-incremental costs and paradigm of partnership, Joint 
implementation, Analysis of economic instruments to reduce GHG 
emissions. 

Top down modeling or national issues for India: climate change and 
India's energy policy options: carbon flows in the Indian economy, energy 
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forecasting with maan-cmnomic modeling for invcsbncats md impoccs. 
consumption pattans in India by nrrsl and urban income grwps md 
associated carbon anissions. bade and environment. 

Bottom mp modeling or rcetod ktHI for hdL: Crboa dioxide 
emissions by p o w  sy~tans in indiq demand side md 
auxiliary md haosmission losses. C a b o  dioxide anicsiom in bidMing 
wnsm&m through common practices as well as b w  arst coasbuctiay 
traaspolt sector, solid waste managanat and cuboo sap&don am 
some of the angoing thcmcs. 

AU thcst a m s  togdha cova emission scumios. mitigation ~maaum. mdysb of 
d c  hdnmmts md impad analysis, abgdha providing imk@ ctudicd for 
inlgmledonoiysir. Thc rcscarcb agenda of the Instihrte is guided by policy coneam, by 
individual faarlty munbm' rw=arch k i t e  and by projeus fiwn nrtioarl md 
international sponsors The output of such nsearcb is disaniaded as KIDR 
publications in the form of discussion papers, project repor& body monogqh and 
qnints ofjomnal rutiflcs. 

Issues in Clinate Change 

Ne@abons prior to Earth Summit ngarding gnenbousc gas (GHG) miudion and 
f o l b w w  activities throw up a numba of kucs, which rcquk coasidcnbk a d y k d  
&US a 4  studies. COP-3, thc lhird W- ofthe parties to tbe FCCC (~rrmenalr 
Convention on Climate Change), was held in K p t o  in Dexmk 1997. Altbougb mwh 
was expected ofthe cod- developing countries like India have mt b u a ~  abk to 
arrive at a consarnrs regarding emission abat-t mpomiiilities. 

IGIDR studies show that m u l t i d i s c i p ~  rcsePFh patnining to energy md 
~ t a l p r o b l a n s , t h a ~ ~ i s s u e q  k v c r y m u e h n e e d a i i n t b c ~  
e w t u t  in India It is ho~cd that thcst studies will vastly aid the indi.o maw md 
avimmn~1tnl sectors i their strategic planning mi policy iormuLtim ~ C s a d i e s  aim 
atPlswcringguestiomtite:whatirctbedriviagforccs~glob.lm~tnl 
problems arch as climate change? W shouldbc our negotia&tg +tion in 
international f a ?  

IGIDRhuint~at~for~andwithwiousor~~arbasUnitcd 
Nations Conf- on EnvhmnaU and Developmart (UNCED). Ministry of 
~ovimnmcnt and ~onsts. United Nations ~cve&ncat~& WP), 
Intcrgovanma~cnf Panel on Climate Chnge 0, G W  EnviraMcat Facility 
(GEF), and btergovanmntal ~cgotiationi Committee 0. In adtiition, IGIDR 
intmets with academics and policy d e n  through msarch papas, popular utieks. 
editorials and media events. 
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INTERNATIONAL SUPPORT 

With the understanding obtained from research, IGDR has actively participated in 
national and international policy dialogues. Thus IGDR has interacted at various for a 
and with various organizations listed below: 

~onsum~t ion  pattern by Income Groups and United National Development Programme 
Environment Implications for India (UNDP), New York 

Title of the Project fund in^ Ageney 

Structural Transformation Rocess Towards Swiss Development Corporation 
Sustainable Development 

Sustainable Develo~ment: I 

Consumption Patterns: Driving forces of 
Environmental Stress 

Models of Sustainable Development / ESCAP, Bangkok 
I 

United Nations Conference on Environment 
and Development (UNCED), Geneva 

Climate Change: 
IPCC WG-III SAR Decision Making 
Framework 

Sustainable Development, Global Commons 
and India's Policy Options 

Intergovernmental Panel on Climate Change 
(IPCC), Second Assessment 

Rockefeller Foundation 

Thematic Issues for Climate Change for 
Global Environment Facility (GEF) 

lVM, Amsterdam 

Limiting Carbon Dioxide Emissions Through 
Economic Instruments: Application to India 

: and Canada 
i 

Canadian International Development 
Agency, Ottawa, Canada 

i 
1 Development of Climate Change Impact 1 Model for India 

Environmentally Sound Energy UNEP, RISO, Denmark 
Development Strategies (Phase -I) for India 

I 

NIES, Japan 

Environmentally Sound Energy 
Development Strategies (Phase -11) for India 

~ H G  mitigation from transport sector I AIT/ SIDA, Bangkok 

UNEP, RISO, Denmark 
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July 25.2M10 

The Louis Berger Group Inc. 
C-6!7, Safdarjung Development Area 
New Delhi 110016 

Dear Sirs: 

Subject: CEP-CCS Project - CLlN 04. Institutions to C+bost L e  Fonm om 
Climate Cbangc rcsearcl 

This is with reference to the dialogue we had with you on the above wbjocr. We are 
glad to confirm in principle our accephnce to host a fonun for -h on c l i m e  change 
and its impact on economic development in India The  topids) of lhe -h wuld be 
agreed upon based on our expertise and in consultation with o k  p u ~ r s  who ma! 
extend their support for the related activities on this issue. 

The modalities and otha tams and conditions for conducting -h and 
publishing technical papen would be muhlally agreed subsequently. If naaur)., a M o l l  
in this regard could be signed on the terms and wnditions agreed upon .by both the 
parties. 

With regards. 

Youn faithfully. 





Annual Report rn 

- 

lndira Gandhi Institute of Development Research 
(A Deemed University) 



provided to tk Lotli B e w  C m p  I.c 

' IbeN~~eofAdvlocedStudig(NIAS)wwconc&dmiesrMisbed by 
tbe vision 4 initiafive of the late Mr. I. R D. Tam He mu@ to C r e e  m inni(uaioo 
~ w o u l d ~ d v l D a d r e s c l l r c h i n r m h i ~ l i o l r y p a s a n d a l s o s a v r r s a  
forum that d bring togdhcr administratas ad managar 6um i d a r y  ad 
govanmat, kdas m public ~~ aninart inlividurls m diffam anlts of Lifs MLI 
rbc.cdemiccommunityinthenatunlad~dscia*xs. 

~ ~ - w b o  may amtri ie  dfedivdy to 1.ckling tbc complex pmbka~~ king- . . 
conlempmy India with intelligence, Jardtivity, contidcna ad d d a t m n  

Tbe philosophy underlying NIAS is giwn shrpc by iu ramcb teams, whieb &re d m  
hmavariayofctisdplioe~intbcMMll4sodrlsdcnxs.Tbtlmtihaeis~ia 
its integrated rppoaeb to the study of inrusdom b a w m  s a w  ad 
socialissuesdksdaship. 
NIAS isa(pivate)sodetyregisteruJm20hcae 1988uadatbcKmuhbSodaia 
Regilstrstioa Regul.tioo Ad. It is loated m tbe campus of tbe Indian lnstiane of Scieoae, 
B.ngalore ad was est.blisbcd in 1988 with Dr. Raja Ramanm as Dinaor udil his 
redrrment in M y  1997. Professor Roddam NINimha b the eurred m a .  'Ibe 
Institute ism .utonomou~ aganintioa g d  by a Camdl of-. 

Tk C o d  dhfamgemat: 

T b e C o u o c i l h r s f i r l l p o w a s m d u t b o r i t y m o v a r l l ~ ~ m t b c R u k s  
md R e g u l h  ofthe imtmde. Tbe first Cbtinam of the Coclsil was tbe bte Sbi J. R 
D.Tata ' I b e p r r s e o t ~ b w f ~ .  

Dr. I. J. Bb.bha (Chairman) 
vihairmaa md hhqiag Trustee. 

Dr. Raja Ruuu W i )  
Sir Donbji Tata Trusf 

SQior Homi Bh.blnFdlow 

Mumbai 
N& IostmdeofMvrnad studies - 



Mr. Ratan N Tata 
Chairman, Sir Dorabji Tata Trust 
Mumbai 

Prof. Roddam Narasimha 
Director 
National Institute of Advanced Studies 
Bangalore 

ProLV. S. Ramamurthy 
Secretary, Department of Science and 
Technology 
Government of India 
New Delhi 

Mr. Subbnsh Chandrn Kuntir 
Secretary, Finance 
Government of Karnataka 
Bangalore 

Prof. C. N. R Rao 
President, lawaharlal N e b  Centre for 
Advanced Scieotific Research, 
Bangalore 

Maj. Gtn. M K Paul VSMpetd] (Secremy) 
Controuer 
National Institute of Advanced Studies 
Bangalore 

Ihe Academic Council: 

Mr. R M M a  
Director, Sir Dorabji Tata Trust 
Mumbai 

Mr. Arvind Varma 
Secretary, Ministry of Personnel, Public 
Griemces & Pensions, 
Government of India 
New Delhi 
Smt. Vatsda Watsa 
Principal Secretary, 
Education Department, 
Government of Karnataka 
Bangalore 

Prof. G. Mehta 
D i o r  
Indian Institute of Science 
 ang galore 

Mr. Xerxes Desai 
Vicechairman & Managing Director 
Titan Industries Ltd. 
Bangalore 

The Academic Council ovessees the academic programmes of the Institute and advises 
the Council on academic matters. The present composition of the council is as follows: 

1 .  Prof. R Narasimba, Director, NIAS, - Chairman 
2 2. Prof. 0. Siddiqi, TIFR, NCBS 

a. Dr D.M. Nanjundappa, Bangalore 
4. Prof. N. Bdakrishnan, Chairman, SERC, IISc 1 

$' I, Mr. T. R Satish Chandran, BanpIore 
9 b, Prof A. Madhavan, Mysore ';t 7, Prof B. V. Sreekantan, NIAS 

)I, Prof. S. Rajagopal, NIAS 
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7. Scieaa d Tecbadogy Policy Studk 

NMSbrsm&pogmrrmcofpubli i Icclures,eol l f ircacq~dw~rLrbopr 
organized independently orp& with othao(pok60~. A wi& spamnu of- is 
bdd RIlging 6om major intaaational m d q s  to inford diaunioll groups. NlAS Ims 



emerged as a key public policy forum in India contributing to informed national debate, 
and providing advice on critical national issues. 

Associates' Programmes: 

NIAS maintains a strong outreach with its Associates' Programmes. NIAS Associates 
include distinguished persons %om widely different backgrounds in the industty, 
government, media, the arts and academia. Associates join the faculty at a monthly 
meeting, which always includes a lecture or some other important event. The Associates 
constitute a strong base of ongoing outside support and interaction. 

Visiting Sch0l.m: 

NIAS has openings for a limited number of visiting professors who interad with the 
permanent faculty in planning and executing new or ongoing research programmes. 
There is also a programme to encourage researchers, from both India and abroad to come 
and work as visiting fellows/associates on specific research projects within the 
b e w o r k  of the programmes of the Institute. Visitors generally have to secure support 
for their projects, but have a chance to work closely with the permanent faculty. 

Doctoral Programme: 

In collaboration with the Manipal Academy of Higher Education, Manipal, NIAS runsa 
programme that awards doctoral degrees to students interested in pursuing independent 
research towards a doctoral degree in the areas of specialization at NIAS. 

MAS is situated on 5 acres of land within the campus of the Indian Institute of Science. 
The main building of MAS has a shikingly distinctive architecture, pleasant with elegant 
l i i  a bright-red tile facade and an arched comdor running the full length of the 
building. The building has spacious and cheerfully furnished rooms. 

J. R D. Tat. Auditorium 

The architeUure of the auditorium blends harmoniously with the main building. It has a 
capacity of 350, but with its excellent acoustics, flexible seating arrangement, and long 
foyer, it is a distinguished venue as much for an international symposium as for a round 
table discussion, a performing arts event or an exhibition of paintings and sculptures. 

The main building of NIAS has a lecture MI with a seating capacity of 100. 

Aeeommodrtion for Particioang: 
The Ins t i ie  has 30 hlly equipped residential rooms along with a dining hall and lounge, 
capable of accommodating 60 people at a time. 



T b e t i b n r y e m p h r L e s . c q u i s i t i o a s i n a t p p o r t o f c h e ~ s d ~ L b r r a  
d but d l l y  s la ted  dcdioo of cwcat litcrdurc 00 sodogy, psy&b&y, 
history, philosophy and reviews in modan s d m .  Tbe pracm eollaiia~ iocMes ow 
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T h l o g y  Policy Studies Units. 

Tbe Unit is involved in plmcing various issues dated to adogy and ~~. 
~lrr ly in@(~mPe,and~receat lycar ied~rtudieso f tbccodog ia lcr iz i sm 
B i b  district of Kmm&a, and tbc rraorstioa of Ebgaksc lakes. Ongoing Rrjccls 
include Biomnediatioa of soils and effluents contaminated witb pesticides and tbc 
Cnstioo of a database on use and misusc of p&da in India 
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change and poaaile tnde-offi with dha policies datrkm to ddrrss more loal 
conck .  Ibe Unit is aduchg  a Jtudy of subsidies fw rrocwrbie cnagy. 



The following table shows the grants received &om International organizations for the 
conduct of various research programmes at the Institute. 

KEY m L  AND THEIR C V S  

The following is a list of the core g m p  of Professors &om NIAS and Indian M i t e  of 
Science who will be involved with the project. 

1. Professor Dilip Ahuja, Principal Investigator. CV is attached. 
2. Professor S. Rajagopal, NIAS 
3. Pmfessor Arc& Ramachandran, NIAS 
4. Professor D. P. Sen Gupta, NIAS 
5. Professor H. S. Mukunda, IISc. 

Brief CVs of other NIAS Professors, who will be involved in the project, are given in the 
anached brochure. We will draw upon, as required, other Professors at I.LT Madras, and 
the Indian Institute of Management, and the Central Power Research Institute, both at 
Bangalore. 

&fETHODOLOGY AWPFED FOR CONDUCTING RESEARCH 

Starting with a survey of the work already done in the country by, iwalia, the Planning 
Commission, the Ministry of Non-convedonal Energy Sources and the Tata Energy 
Research Institute, the wre group will assess the existing energy policies in the wuntry 
and develop an "implementable" energy policy for India. The group will examine a mix 
of options that pmmte efficient generation, transmission and use of energy, use of 
decentraIized energy options including renewable energy sources and sources that are 
either carbon-neutral or carbon sequestering. The focus will be. on those technologies 
where India has a natural advantage (e.g., solar, biomass) and those that are unlikely to be 
developed elsewhere (e.g , biogas, and efficient biomass stoves). Policies for increased R 
& D in the country will also be assessed and recommendations made where increased 
government support and public-private partnerships are needed. International and 
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2. ~ s . ~ ' A B i o m r s O p i i f a ~ E n a ~ y ~ . N I A S R c p o r t  

RS - 99. Ekqg.lag 1999. 
3. K o h , A j i t ~ r a d V . M . K S . s t r i : ' A d v u D c d C d T c c b D d o g i a h ~  

GcmrtioainIadir'.NIAS~R8-99.Ekqg.lag1999. 
4. D. P. Scngupl: T h b i i  of Electric Powd, NIAS Report R9 - 99, 

1999. 



TATA ENERGY RESEARCH INSTITUTE (TEN) 

TERI is an autonomous, non-profit research institute established in 1974. It is deeply 
committed to every aspect of sustainable development, and conducts scientific and policy 
research in diverse fields such as energy, environment, biotechoology, and forestry. 
Project activities in TERl focus on formulating local- and national-level aategia to 
suggesting global solutions for critical energy- and environment-related issuer These 
range h m  providing environment-friendly solutions to rual energy problans to ~ackling 
global climate change issues across many continents; h m  combating urban ePrspat and 
air pollution problems to enhancing forest conservation efforts among local communities. 
The emphasis is always on finding an innovative approach to make the a beaa 
place to live in. 

TERl analyses policies relating to energy, environment and the su&nabiEty of ophlral 
resources. and addresses issues such as the links between energy and envimnmen~, the 
mitigation of adverse impacts on the environment, and the economic and social 
implications of global environmental concerns. Its research actibities arc based on the 
firm belief that efficient utilization of energy, sustainable use of natural KSOWXS, large- 
scale adoption of renewable energy technologies, and reduction of all forms of a w e  
would move the process of development towards the goal of sustainabiliry. 

With a staff strength of around 500. drawn h m  multidisciplinary and highly specialid 
fields, and offices and regional centres equipped with mte-of-the-art facilities. TERl 
celebrated its silver jubilee in 199912000. As the Institute has grown in size and rack a, 
have its activities grown and diversified. TERI is now the largest developing country 
institution working to move human society towards a sustainable future. 



2. Organization Structure 

TERI's head oflice is in New Delhi, in addition to which it has three regional centers in 
India at Bangalore, Goa and Guwahati. On the international front, TEN has an affiliate 
institute in Washington DC, USA - TEN-NA (Tata Energy and Resources Institute- 
North America); and office in London, UK, called TERI-Europe; and overseas 
representation in Germany, Russia, and Japan. 

It has five main divisions: 
Policy Analysis 
Regulatory Studies and Governance 
Energy-Environment Technology 

= Bioresources and Biotechnology 
Information Technology and Services 
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3. Experience (gene- 

TERI's activities can be M l y  classified into the five major areas of Policy Analysis, 
Energy Technology, Renewable Resources Management, Biotcehnology and Infomution 
Services. TERI staff are drawn from backgrounds as divase as cnagy economics, 
biotechwlogy, chemical engineering, and econometrics, and wnduel a widc-mge of 
cutting-edge research activities. 

Some of the specific issues which the Policy Analysis Division addrrsss include analyds 
of the current state and policies relating to energy, enviro-t and tbe arsrainnbilily of 
natural resources, the links between energy and environment and the mitigation of 
advase impacts on the environment, the economic and m i d  issues pertaining to global 
euvironmental wncerns especially climate change issues, and research in the powu, 
hydrocarbon and wal sectors. 

TW has a dedicated centre for research on climate change issues, called Ccmtrc for 
Global Environment Resnrrb (CCER), which was set up in 1989. Its minion is to 
undertake research and outline effective policy initiatives that i n t w  dcvelopiig 
wuntry wncems in the search for effective and equitable solutionr to global 
environmental challenges. CGER participates actively in various debates ad discussjoa 
f o m  around the world. It not only tracks and analyses issues emerging from tbe 
climate change negotiations. but also plays a proactive role by raising key cmmnm and 
providing balanced, meaningful solutions. In addition to providing professional and 
analytical support to the M i ~ s h y  of Environment and Forests. Govemmnt of M i a  in 
preparing the Mian negotiating position, it currently provides technical ntpport to tbe 
Gov-ents of Bhutan, Lao PDR and DPR Korea UI the prepamtion of tbeir rutioaal 
communications. CGER members also wntribute to the lntergovanmcotal Panel on 
Climate Change (IPCC) process by providing inputs to che IPCC Special Reports on 
Sinks, Technology Transfer, and Working Groups I1 and Ill of the Third Assessment 
Report. 

The Resourre and Development Economics centre studies policies ad shakgia Tor 
the sustainable, equitable and emcient use of natural rrsourea. This is done thrwgb h e  
application of integrated environmental, social and ecowmic analysis, ad though tbe 
design of appropriate and effective policy instruments and stntegies. Research is 
focussed in the areas of environmental accounting, gnen budgeting. modeling, aowmie 
and financial aaalyxs. and the analysa of governance and institutional issues. Ocher 
activities include stare-of-the-environment reporting and capacity building 
environmental impact assessments. and demography-envimment i n t d w r  

The C m b e  for Emvirommclltd S h d i  conducts applied d o n  ad policy rrsarch to 
ad& environmental problems. Projects undertalren examine the mvimmcntal impacts 
associated with the various stages of the fuel life cycle. analysis of the impacts of air, 
water and land pollution, stress on biomass resources. and relaled rocio-economic I-. 



The Biodiversity group is actively involved in studying the impact of natural and 
anthropogenic activities on natural ecosystems and biodiversity, and addresses scientific 
and policy related issues in the sustainable utilization and conservation ofbiodiversity. 
The Forestry group is involved in R&D activities related to the technical and socio- 
economic aspects of forestry. Its activities include information dissemination, community 
organization, capacity building. Forestry-related issues pursued include global warming, 
carbon dioxide emissions abatement, environmental education and mining area 
reclamation. 

The Urban and Transport Systems area undertakes environment-friendly, energy- 
efficient policies and targeting urban and transport areas. It establishes effective 
partnerships with relevant stakeholders and major support agencies to provide training, 
capacity building, information and best practices. The area identifies, analyses and offers 
solutions for context-specific critical issues in urban and transport sustainability. Major 
research areas include, transport and traffic, application of GIs in planning and capacity 
building of municipal bodies and local agencies. 

The Modeling and Economic Analysis area undertakes integrated analysis of policies 
and crucial issues relating to energy-economy-environment interface in pursuit of 
sustainable economic development. This is done mainly through use of quantitative 
modelling of linkages amongst sectors, statistical analysis of energy, environment and 
related data and use of Geographic Information System (GIs). 

Renewable Energy Technology Applications Area seeks solutions to the immense 
problems that arise consequent to the rapid depletion of natural resource and the serious 
environmental hazards that result from their use. The basic thrust is to seek solutions to 
the energy-related issues that are sustainable and environmentally benign. Since its 
inception, it has been carrying out applied research with the aim of providing clean and 
cost-effective solutions to energy needs of diverse user-groups, encompassing industrial 
and commercial sectors on one hand and rural sector on the other. Its basic strength lies 
in its competence of tackling challenging problems and its flexibility borne out of variety 
of skills and experience. RETA offers a range of services in the following fields, such as, 
Solar Thermal Energy, Solar Photovoltaics Energy, Building Energy & Efficiency, Wind 
Energy, and Renewables based Hybrid Power Systems. 
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4. Facilities available 

TEFU has equipment and personnel trained in h e  use of Geographic M ' o n  Systan 
(GIs) and remote sensing techniques. GIS is being used at TEN for the analysis of 
variables with spatial andlor temporal dimensio~ and remote sensing data is used for the 
mapping of nahrral resources, assessment of resource degradation, and inhsmchm 
development. A statistical analysis wing and state-of-the-art information technology 
systems provide enegy-environment related data to energy planners, managers, and 
researchers both within and outside the institute. 

T W ' s  specialized Library and Documentation & information Center also provide 
research support to energy-environment scientists and instihltions worldwide. The TERl 
library has over 15000 books, reports, and conference proceedings in the fields of awgy. 
environment, plant biotechnology, forestry and n a n d  resources. It has around 600 
current journal titles and over 8000 back volumes, and a large collection of lituatim such 
as g o v m e n t  documents, reprints, pnss clippings, and annual reports. Aparl from 
conventional services, TEN offers modem facilities like a CD-ROM collertion of 
bibliographic and scaristical resources and Internet c o d o n  for accessing a.orMaide 
sfientific information and databases. Electronic information is gathered form online and 
omine sources and is organid to build the electronic virtual l ~ h a q  collection. The 
Library and Information Centre in TERl acts as an Environmental Information Ststan 
(ENVIS) Centre- one among 24 such cmms sponsored by the Ministry of En~imnmcnt 
and Forests, Government of India. 

The Publications Unit in TERl fimctions both as a service unit and as a publisher. 
Publishing professionals at TEFU include writers, editors, and computa professionals 
trained in the latest desktop publishing and graphic designing sohare, working with 
high-end computers, scanners and printers. 



5. Research Work Done 

Details of selected research projects undertaken by TERI are provided below. 

A. CLIMATE CHANGE IMPACTS 

Impact Assessment Study of Climate Change 
This study funded by the Ford Foundation had three components, which were (1) an 
assessment of the impact of climate change on forestry and sea level rise in India, (2) five 
publications for non-specialist readers, and (3) a directory on global warming. For the 
forestry sector, a case study was conducted to examine the impacts of climate change on 
forests based on climatic scenarios generated for the region. The project also assessed the 
vulnerability of parts of the Indian coast to a one-metre sea level rise, and estimated the 
worth of economic activities carried out in these regions which would be affected in the 
event of such a rise in sea level. The component related to the development of a 
comprehensive global warming directory for India with information on sources and sinks, 
impacts and responses. 

Greenhouse Effect and Its Impact on the SAARC Region 
The study comprised the following: (1) analysis of sources and impacts of greenhouse gases, 
(2) legal h e w o r k  for environmental protection and measures for enforcing its provisions, 
(3) strategies for reducing emissions, (4) monitoring requirements, and (5) organisations 
active in the SAARC (South Asian Association for Regional Co-operation) countries, 
namely Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, and Sri Lanka. 

India Country Study on Global Environmental Issues 

This country study sponsored by the Asian Development Bank, addresses the issues of 
socioeconomic impact assessment 
policy options to cope with climate change 
the national response strategy 
regional strategy recommendations 

The Ministry of Environment and Forests, Government of India, which had coordinated 
this study, constituted an Expert Group for the same. TERI's scope of work included 
reporting on GHG inventories and a sectoral analysis of mitigation options in India. 

B. GREENHOUSE GAS INVENTORY AND ABATEMENT 

Asia Least Cost Greenhouse Gas Abatement Strategy (ALGAS): India component 
This was a 12-country project funded by United Nations Development Programme 
(LJNDP)/ Global Environment Facility (GEF) and executed by the Asian Development 
Bank (ADB). The objective of the &GAS project was to strengthen the national 
capacity to: 

develop necessary and reliable information on greenhouse gas sources and sinks 
assess, analyse and verify the information and report the results to the Secretariat of 
the Framework Convention on Climate Change (FCCC) 
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idenbify, formulate and evaluate viable GHG abatement stntegies and COSI of 
Emission Reduction htiatives (CERI) c w c s  
assist in securing the resources to implement the most cost-eflcctive, i.e. kast-cast, 
g r d u s e  gas abatanent options 

For India, TW was responsible for examining the greedmuse gas abatement stntegy, 
estimating the cost of abatement, developing the wst of emission reduction curves, 
identifying viable abatement options for implementation. and securing hances for 
identified projects. 

krh Letrt Cost G r m L o ~ w  Gm Abatcmemt Strategy (AU;AS): DecPoclrtic rsoplr's 
Rcpmblic Of Kom Coupomat 
The objectives of the ALGAS Roject for the Dwocratic People's Republic of Korea 
(DPRK) is identical to that dcmibed above. UN-Economic and Social Commission for 
Asia and the Pacific (UN-ESCAP) and UNDP wmrnissioned TW to ania the 
Government of DPRK in implementing the ALGAS project. Through this project TERl 
provides technical assistance and training to the government of DPRK to develop their 
inventory of GHG sources and sinks, to identify, formulate and evaluate viable abwment 
strategies, and to secure financial and other support to implement the most cost-effative 
abatement options. 

Stkcled O p h s  for Stabilhing Gmmbwsc G m  Emissiis fw SlcbL.Mt 
Dcvtlopwnt 
This UNDP pmject aims to asid the Govenmmt of India in identifying and asssing 
specific investment projects and related institutional and policy options for stabilizing GHG 
emissions, and to strargtha institutional and technical capabilities in line mi& its 
developmental objectives. The main areas of focus in this pmject are power, coal, fore*. 
and renewables. 

G m n b w r  Gas Mibigah Stpdy for Sosthem I.di. a d  1-t.h Projal for 
Banedore Citv 
~ h e k a j o r  objectives of the project were (1) prepmion of GHG emissions inventory nod 
identify possible GHG mitigation options for Southan India (2) - - - 
impIementatiddemomAdon of projects for GHG mitigation for city of Bangalore 
which would also have local environmental benefits, particularly in the areas of emspoct 
and solid waste management. 

Noo-Energy Use C8rbom Dimride E n k s h r  R o e  (NEUCOZ) 
So fir most attention has been paid to carbon dioxide emissions from thc combrrstioo of 
fossil fuels. But a significant friction of fossil &Is is used for nw-coagy app- 
i.e. the consumption of fossil feedstocks for the manufacture of synthetic mataids .ad 
chemical products. This project was undertaken with thc following objectives: 
= To establish an international network on mn-mcrgy use and mptmrd efficiency 

experts including seven EU members, United States, India and Russia 
To link up with the activities of international organisations, especially K C  and 
FI%/AE (Corinair) 
To impmve the methodology for estimations of cvbon dioxide anisdons 6rom mn- 
energy use. 



UNEP Greenhouse Gas Abatement Costing Study 
This project supported by UNEP-Riso, aims at clarifying the economic issues involved in 
assessing the costs of limiting greenhouse gas emissions and proposing approaches to carry 
out comparable costing studies. Phase I of the project comprised a broad review of the 
subject and a methodological discussion. Phase I1 aimed at developing and testing a to 
methodological approach arrive at a least-cost strategy to limit carbon dioxide emissions in 
India. 

Use of Economic lnstmments in Carbon Dioxide Mitigation 
Funded by UNEP (United Nations Environment Programme), the purpose of the project was 
to provide a developing country perspective to the range of policy options available for C02 
mitigation. The project examined economic instruments such as energy, emission, and 
carbon taxes (global and national) and tradable permits and evaluated the application 
potential based on results h m  macroeconomic modelling efforts. It also reviewed the 
current international initiatives @articularly in the European Community, strategy of the 
United States and Japan) and has summarised the developing country concerns on the issue. 
The study is to be published as a monograph of the Trade and Environment Series of UNEP. 

C. CAPACITY BUILDING 

Bhutan Greenhouse Gas Project 

TEFU was awarded the Institutional contract under the UNDPIGEF Bhutan Greenhouse Gas 
Project to provide technical training and to be ultimately responsible for ensuring the 
technical quality of all project outputs. A standard UNDPIGEF enabling activity project, the 
activities of this project are expected to lead to the national communication of the Royal 
Government of Bhutan to the Climate Change Secretariat. This communication is expected 
to contain an inventory of greenhouse gases following the Intergovernmental Panel on 
Climate Change (IF'CC) methodology and an assessment of the vulnerability of Bhutan to 
climate change. Other components include examination of adaptation measures and possible 
costs of adaptation, and analysis of mitigation options along with their costs. 

Lao PDR GHG Inventory Project 

TERI was awarded the institutional contract under the UNDPIGEF Lao PDR greenhouse 
gas project to provide technical training and to be ultimately responsible for ensuring the 
technical quality of all project outputs. A standard UNDPIGEF enabling activity project, the 
activities of this project are expected to lead to the national communication of the 
government of Lao PDR to the climate change secretariat. TERI is providing technical 
support in the preparation of the communication and the focus is on an inventory of GHGs 
following the IPCC methodology, an assessment of the mitigation options and costs relevant 
in the context of Laos. 

Enabling Activity for the Preparation of National Communications for DPR Korea 
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TERl was awarded the institutional conbad to provide tcclmical mining d to be 
dtimately respomile for e&g the technical quality of ail projed outpus TERI is 
pmviding technical support in the preparation of the couunuuication and the focus is 
expected to be on impact assesrent and dapwion to climate change. In addition, this 
would capitalise on the work underhken for the ALGASDPR Kom Project in the 
preparation of the national communications. 

Global Trends and Statistics 

The objective of this UNFCCC Secretariat funded pmject was to prepare a p.pa on 
global bends and statistics related to activity data, emissions factors arid emission 
estimates. In addition, an assessment of the policies and measures tbat are being 
adopted in developing countries, which lead to greenhouse gas abatement. 

Techial Support to M i n i  of Emvironmeot and Fonds, Covcmmcmt d i.db 
The Cenm provided professional and analytical support to the Minisey of En%- ad 
Forests, Government of India for a period of thrrt yeam leading up to the F-ork 
Convention on Climate Change. The plrpose of the technical support was to probide todiao 
negotiaton at the Intagovemmental Negotiating C o d n e e  m C )  with analytical appon 
to interpret the implications of diffkent pmposals. Suppod was also provided lo rhe Indian 
negotiators to prepare counhy positions and statements. Activities to brief the M a n  
mt ia to r s  included a series of briefina worlrrhom before the diffamt sessions of rhe INC. 
~u-kequentl~, TERI participates in the-working &up on Climate Change ahich requira 
the preparation of research papers on key issues at forthcoming acgotiations. 

D. ENVIRONMENTAL POLICY INSTRUMENTS 

Green Budgtt 
The Green Budget pmject aims at mtcgnhng fiscPl policy sod sustpinsbk dcvelopman 
by exploring bow budgetary policy, ns it affects a m g y  issues in particular, can be 
changed so as to support energy efficieocy, rrducc the dcbimental impact of eacrgy use 
oolocalen~talproblans,pndrcducc~hwcgarcmisdons.Theproj~t 
seeks to assess the socio-economic and environmental impacts of budgetay initiatives in 
various sectors of the economy- industry, enagy. agriculture, forrsey and bim diversity. 
residential and transport-in order to suggest viable "pen budget' solutions for some of 
the impending envimenta l  problems in the muntry. 

DlSHA @irrctioy luovat ioy  u d  Sttntegk for A@g A h )  
This study developed district-level stawios for M a  for the ycan 2019 and 2047. h 
projected the state of India's environment and Rabwl rrsourccs o v a  the next 50 ycsrs. 'Ihc 
study also identified key issues hot spots and drivas. and suggested solutions thrwgb - alternative technologies 



greater involvement of corporate sector 
= improved governance 

economic instruments and policy. 

E. OUTREACH 

The Climate Change in Asia website hosted by TEN provides information on greenhouse 
gas inventory, mitigation, impacts of climate change, project initiatives and contact points 
for different Asian counhies. This project is funded by the United States Department of 
Energy, and is currently being updated and extended. 

In addition, CGER hosts the Secretariat of the Asian Energy Institute, a network of energy 
institutes h m  around the world, which aims to analyze the implications of global energy 
developments and facilitate the sharing and dissemination of howledge. CGER also 
publishes a biannual abstracting journal titled Global Environment Review. 
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TERl receives project hmding born 
= Multilateral organizations (Eumpean Commission, Asian Devclopnart Bsnt World 

BanL, United Nations ommbtions) 
Bi iatd  aid agencies (s- ~ ~ e n c ;  for Developnent aod Coopaarioq Cavdisn 
Iotanational Development Agency, Swiss l n t d o n a l  Development Agency, 
Dqmtment for ~ W a t i ~ a l  Dcvelopmern) 
Foundatbus (Ford Fouodation, MacArthur Fomdath)  

* Corporate organizations, both Man and international 
National sources 
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7. Review Mechanism 

To peer review the project output and ensure a level of quality and standard, both internal 
and external review mechanisms will be incorporated into the project implementation. 

Review Experts 
(i) TERI in-house experts (Senior Fellow) 
(ii) National panel of experts working in relevant field within India 
(iii) International expertise of US P-er Institute 

Review Process 
(i) The TEN in-house expert review committee will be involved in vetting and 

providing inputs at each stage of the project from conceptualization to the 
delivery of final outputs. 

(ii) The Panel of National Experts will review project design and project outputs. 
The review process will involve presentations to the experts and review of 
project reports. 

(iii) The output of each task will be reviewed (after the in-house review) by both 
national experts and international experts though the US partner institute 
before report finalization. 

(iv) Workshops will be organised to get feedback on the project outputs h m  
people working in research organisations, government, academia, and others. 

Project Implementation Review 
(i) A steering committee of TEFU, Indian Partner Institutes and representatives 

f b m  the Louis Berger Group will be constituted to review the 
implementation. 

(ii) TERI and all Indian Partner Institutes to Steering Committee will submit 
quarterly reports. 

(iii) The steering committee will meet every six months to review the progress of 
the project. 

CLIN 4- TERl 



8 Proposed Research Topic 

8A "Analysis of vulnerability of India ~oglobal  climate change and  IS impam on the 
planned economic developmenr " 

Project Team 

Dr Sujata Gupta, Dean, Policy Analysis Division 
Dr Ligia Noronha, Fellow, and Area Convener. Weam Regional Cmtre, TEW 
Dr Malathi Lakshmikumaran, Fellow, Bioresources and B~otechnology Divisioo 
Dr T P Singh, Senior Fellow, and Area Convener, Biodiversity and Fonstr?. Group 
h Sudhir Sharma, Area Convenor, Center for Global Environment Research 
Ms UIka Kelkar, Research Associate, Center for Global Environmmt Research 

Research Metboddogy 

The methodology for the proposed r e s e a ~ h  would follow an iterative and i n t d v e  
appmach involving the following steps: 

Step 1: Literature Survey 
The first step would be to conduct a rigorous n w e y  of existing impact ar~smrmt 

methods and models. In order to benefit from e x m  knowledge both within India and in 
par- institutes in the US, a workshop would be held to discuss the Qpes of models 
used in climate change vulnerability and impacts assessments. Appropriate methods or 
models would be selected, which could be modified, if needed. to suit lndian conditions 
and match the availability of data and other resources 

Step 2: Data CoUcetiou 
The data needs of the selected models would be examined and the information required 
during the Fourse of the assessment would be collected. An impoclnat component would 
be data collection to compile GIs maps. 

Step 2: Scenario Dcvelopmc8t 
This phase would begin with a workshop to discuss s c d  developoent rod pepac 
detailed work plans for impact arxsrmcnt. Baselines that describe c-t climatic and 
soci0eco~)rnic conditions would be developed. Climate change scenarios would be 
identified and scenarios of future environmental and socioeconomic conditions would be 
cooshucted. 

Step 3: Vmherabiily md Impact Assessment 
The impacts of climate change on key sectors such as agricula forestry, and m a d  
wnes would be computed, and their socioeconomic implicatioos would be irscssed. This 
could be done first under the assumption of a limited range of autonomous adjustments, 
and subsequently by intmducing different forms of adaptation into the analysis. The 
results obtained from the modelling exercise would be combined with ex* judgemca~ 



The results of the study will be presented in the form of a paper that highlights the 
implications of climate change in view of national food security, sustainable resource use, 
and poverty alleviation. 

8B "Review and Assessment of the development and deployment of various policy 
instruments and impact on carbon emissions growth rate" 

Project Team 

Dr Leena Srivastava, Dean, Regulatory Studies and Governance 
Dr Sujata Gupta, Dean, Policy Analysis Division 
Dr Sudhir S h m a ,  Area Convenor, Center for Global Environment Research 
Mr Pradeep Kumar , Fellow, Renewable Energy Technology 
Ms Meeta Mehra, Area Convenor, Resource and Development Economics 
MI P V Shreedharan. Senior Consultant, Center for Environment Studies 

Research Methodology 

The following steps will be followed in assessing development and deployment of 
various policy instruments. 

(i) Review of environmental concerns associated with development in India 
and present modalities of addressing these. Existing literature will be 
reviewed, both governmental policy and programme documents as well as 
independent research, to develop an understanding on this issue. 

(ii) Review of international literature on various policy instruments used 
worldwide to address the environmental concerns. This review will also 
cover the growing literature on policy instruments to address GHG 
emissions. 

(iii) Identify a list of policy instruments with relevance to addressing local 
environmental issues. 

(iv) Develop methodology to assess the environmental, economic and GHG 
impact of identified policy instruments. 

(v) Analyse design and implementation issues associated with identified 
policy instruments. The analysis will be used to tailor the instruments to 
minimise the adverse economic effects and also address the ground work 
need to implement the instruments. 

Name Sujata Gupta 
Telephone (91-1 1) 4622246 Extension 2308 
Ernnil sujatag@teri.res.in 

SUMMARY BACKGROUND 

I am with the Tata Energy Research Institute (TERI), New Delhi since 1986. My areas of research 
interest are: 
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EComm;,-aod . ' m o d c l l ; n k * ~ - w -  
Global ' a h  

'Ibef~ofmyworirhlsbeendevekp'mgc~.Inmydoctonl~Idevebpeda 
nuc~~ecommenk model for India, kegrating mLm and mxm an+&, to cstimm the 
cost of oubon abatenrn~ 

EDUCATION 

1991-1995 London WlsbKss School 
University of Loodon 
W.D. (Envimamcntal Economics) 
Carbon dioxi'de ahtment m r ~ c  in M empirid nmdel o/ hr hdirm 
economy - an inlegration of m i m  and macro approaches (Uusis tit*) 

1984-1986 University of D e b  
MA (Business Economics) 

1981-1% Lady Sbri Ram College. University of Deb 
BA. (Honours) Economics 

Work Rofik 

My projects relate to global en%+tal policy. planning as well as financial md smanic 
analysis of energy and technological optims. Besides research, we intasct atcnsivcly with 
national policy makers, clients, stakeholdm and the intem~tianl rcsurch ownnrmty. 

As Dean of the Policy Analys~~ Divisim at TERL my ~ i i l i r i c s  imhdc mmagamnt ts 
well as identification and implementation of the hnsion's research agaxk 

I am the Co-odnating Lead Autha for the chnpter on Eneqy. I h f r y  d Seahaus m 
Working Grwp Il (hpcts. Adaptation and Vdnaability) of the Third AsnaarcDt Rrparc 
(TAR) of the lntergovemmcntal Psnel on Clinmte Change (TKO. 

1996 to date Fellow. Tau Energy R-h Instimu. 
Dan. Policy Arnlysis Division (Apnl1999 to date) 
Area Con-, RCSOIRCC PlYl Dc~~lopmmt Eamomk (1998 to March 
1999) 
Area C c m v a ~ .  Modeling md Pdicy Analps (19% md 1997) 

1992-1993 R-h Coasulraot (part-time) at thc In tamt iad  Institute for Applied 
System Analysis (TIASA), Laxenburg, Austria 

19861991 R-h Associate at the Tata Energy R-h Institut 
Arcl Con- for the Centrc f a  lnfomptim d R& on Gldial 
Wanning at the Tata En- R-h tnmtutc 1990-1991. 

Some projects Wonted on include 



U e m W M c o h m t i c m  
Research report for the Asian Development Bank on the economic implications of the key 
elements of proposals for institutional design of the K ~ t o  Protocol Mechanisms. 

Asia Least-cost Greenhouse Gas Abatement Strategy (ALGAS) 
The Asian Development Bank and UNDP have sponsored this project for 12 Asian 
countries. My responsib~lities were to estimate and evaluate least-cost teclmological 
options using the MARKAL model and to develop bankable projects for greenhouse gas 
abatement for India. 

M c m u r b g M ~ a n i M ~ S l s ~  theChtrlDtjrPnrdat(& 
TI& is a collabomtive and interdisciplumy research project to design a system to measure, 
monitor and w e  coastal area development with a view to p r o m e  sustained economic 
developnmnt. It will be based on investigations on how societal driving forces - 
demographic, commercial and market, cdtud and technological - interact with the natural 
systems to resuit in impam on coastal resowces of India. The Project is supported by the 
European Union. 

SmctxllllTm&mim 
The project had three components: a/ to estimate the energy dernand path for India in the 
long-mu incorporating the processes of suuctula transformation; b/ to estimate the 
potential for improving the efficiency of pumpsets used for irrigation; and d to determine 
the socio-economic impact of low-cost technological options for irrigation and the facton 
which prevent technology diffusion. The pmject ~s sponsored by the S G s  Development 
Cooperation. 

~ ~ d Z M A r n L  mrhlfb.l& 
The MA& Allocation (MARKAL) is a dynamic, optimization bottomup model to 
estimate the least-cost energy supply and utilization options. The model includes detailed 
representation of energy supply technologies as well demand-side energy end-uses and 
technologies. 

Assessing Economic Impacts of Anna-I Commihnolts 
This project assesses the economic impact of commitments to reduce emissions of 
greenhouse gases by Annex-I countries on developing countries. 

Natural gas master-plan for India 
This project assesses the potential demand for natural gas in India and examines the 
supply side alternatives as well as the environmental considerations. Involved financial 
and economic analysis of fuel options in the power sector (funded by the Asian 
Development Bank). 

Long-term projectiom for energy use in Gujarat 
Energy demand for the state of Gujarat was projected for electricity, coal, oil and gas till 
the year 2025. 

Technical support to the Ministry of Environment and Forests on the elements of the Kyoto 
Protocol 

Inputs were provided to the Government of India on various aspects of the Protocol to 
be signed at Kyoto. This included the issue of differentiation of commitments, coverage 
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of g l c a h u x  gaus. basis, targets and timing of commibnrnn. trmdcr of tcebmbgy 
and resources, evaluation of hancial mahanimx and isues relued to monitamg and 
compliance. 

Nohnal Gar MarkeLs in Eastern India 
This project m v o l d  (he estimation of nnrkcts f a  pipal mtunl gas in uw mps of 
India. Power is the anchor load for a gas pipclmc. I waked on estimating gas dmmnd f a  
the power seetor and evaluating altcmatibr routes f a  (he p i p c k  within the cumby. 

Direchechom I-.om and Sbmegregrier for Hmneuing Am'oa (DISIU) 2047 
Modellingenergyandorbu-a&llnodandstrpplybylgnwodogiul 
~ ) ( ~ ~ t o d e u ~ r h d u a r . S u g g a t p o t L i e t t o ~ ~ e m o l c l d r  
dcvmdned under the bpceline wxnuio. 

. Development of the MARKAL mcdcl for India 
Famasting demPnd of oil poducts f a  bdia (state-six) . Eumomc pricing of fuels 
Economic valuation of the impact of sea lor1  rise 
Valuation of LNG 
At IIASA, debrlopment of carbon dioxide mitigation teclmologies data bank 
(C02DB) f a  M a .  . At W A ,  compilation and asscssnrnt of k year data and &vrloping h crrrgy 

scenarios f a  South Asia for the Wald Energy Council sponsored project. . Development of a Quantitative Model f a  System Ebaluation of Energy ReLtcd 
Technologies (TEESE) and theo envimmmtal impacts. 7his entailed estimating aagY 
related NOx, SO, and CO: emissions and a cost-benefit analysis was done f a  b 
management options. . Evaluation and categorization of potential nrhd p s  utilization optioos. 

Development of an integrated energy plan f a  (he state of GujaraL . h b t r i a l  pacss models for sclccted indusuies (amrnt). . Development of a nwl energy model (REhj). . Long-tcrmenergyrcnariosfab~di9~(heSTA[RmOdcIdeve~bythe 
Lawcmx Berkeley Labontoria. 

Collabaative shdy on sbategies to limit C Q  emissions in Asia d Bndl 
(submitted to the UNCED). 

1mtcgovnamt.l hod os C b a l c  Cb8mge 0 W w b g  Gromp n: Irpuq 
A&ptatiom, rud V.haabiWy - Coordmatjng Lad  A u h r  f a  the Chapter on Eoqy. hiusmy 
and Hunian Settlcmcnts f a  the Third Assssmmt Repon 



Professional amiations Publications Editor, Environment and Development Economics 
(published by the Cambridge University Press). 

Editor, Global Environment Review (published by the Tata 
Energy Research Institute) 

Awards Ministry of Human Resource Development, Government of 
India National Scholarship (1991-1995) 

Ph.D. Programme Financ~al Award, London Business School 
(1 993-94, 1994-95) 

Research Grant from the UK Economic and Social Research 
Council (No 1320 25 3010) 1992 - 1994 (London Business 
School) 

Teaching experience 
1992-93 Teaching Assistant (F'nnciples of Economics) 
1993-94 King's College, University of London 
1991-1995 Tutor (Statistics, Macroeconomics) 

MBA Pre-Programme Course, Sloan Programme, Masters in 
Finance London Business School, University of London 

Computer skills Excel. Linear Programming Software, REG-X, Dataview, 
Microsoft Word, Lotus 123 and Word Perfect. 

PUBLICATIONS 

Sujata Gupta and Preety Bhandari "An Effective Allocation Criterion for C02 Emissions" 
To be published in Energy Policy. 

Sujata Gupta and Preety Bhandari (in print) "CDM and its implications for developing 
countries" in Climate and Development book to be published by Edward Elgar. 

Preety Bhand*, Sujata Gupta, R K Pachaurj, Sharmila B. Srikanth and Leena Srivastava (1999) 
"Climate of Concern: Bridging the Divide" published by Tata Energy Research Institute, New 
Delhi. 

Milind K Pathak, Sujata Gupta and Preety Bhandari (1999), h e x  I Commibnents: Adverse 
Impacts on Developing Countries: Myth or Reality, accepted for publication in Energy Policy. 

Sujata Gupta (1999) "Long-term carbon emissions, fossil fuel substitution and 
greenhouse gas mitigation strategies for India" Proceedings of the International Seminar 
India and the World: Stakes and prospects for a sustainable energy system. 8 & 9 June 
1998 Forum du Crkdit Suisse, Rue de Lausanne 17,Geneve. 
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Sujata Gupta and KS Kavi Kumar (1998) YTLe Sck.ce u d  lhmolaicr of Climate 
Cbange". Climate Change - Post Kyoto Perspectives from the h t L :  Tata Ewgy 
R-h Institute, New Dew, pp. 3-25. 

Sujata Gupta, Ritu Mathur and Leenn Srivastava (1998) "Energy Saving and a 
Mitigation in the Residential Sector in India". in K Chanerjee (edited). Activit*r 
Impkmated Jointly to Mitigate Climate Cbuge: Dcvtlopig Collmtria 
Perspectives. Proceedings of C o n f m e  on Activities Implemented Jointly to Mitigate 
Climate Change: Developing Countries Perspectives, 8 - 10 January, 1997, New DeIhi, 
pp. 3 12-320. 

Sujata Gupta and Reety Bhandari (1998) "Asia Least-cost Grrenhousc Gas Abstmwt 
Strategy Identification and Assessment of Mitigatioa Options for the Eaergy Seaor". in 
P R Shukla and P Deo (Edited) Proceedings of the UNEP- World Bank Coaf- on 
Climate Change Mitigation in Asia and Financing Mechanisms, May, 1998, lndia 

Seema Bathla and Sujata Gupta (1 998) 'The Energy Sector and Gnen House Gas 
Emissions in India". Proceedings of the workshop on Green Bud@ Reform in C h  
and India, International Institute for Sustainable Development, Pwbina Institute for 
Appmpriate Development and Tata Ewrgy Research Institute. 

Mabey, N. Hall, S G, Smith C and Gum S, (1997) "Argument in thc Circcnhous T k  
Lntematiooll Economies of Controlling Global Warming", Routledge, Ladm and New York 

Gupy S and Ravdmmtb N H (1997) 'Tmulc~al analysis of coohng energy opban f a  him" 
E n q  Cawemion and Mmgemenf Vol. 38 No. 18. pp. 1869-1 876 Prrgamn E b ? a  SCKlrC 
Ltd 

Gupta, S and Hall, S G (1997)"Stabilisiog Energy Related CO1. Emissions f a  Mia 
Economics. 19 12-150 Elsevia Science B.V. 

Gupta, S and Hall, S G (1996) 'Carboo abatement cxts - UI intcgntcd approach f a  lodia' 
En- and h I o p m t n t  Economics Volume 1 Part 1 pp 41-63 Cambridge Uuitasify 
RessUK 

Gum S. W u r ,  R and Sriva.dan L "Modelling cncrgy slviagr and C Q  miti* m k 
residential sector in Mia" Pmccdmp of thc lnddjermao Seminar m Gracnholac Gas 

Rcductioo Sbategia. New Deb. OFtoba. 1996 

Gupq S, Klnnna, N and Madnu, A, (1992) 'India carney popd in Rcburi. R K, md 
Bhandari, P (4 Glotal -ing mitigation stra~e@es a d  pnspeuks from Arin md Brmil 
Tata M d h w  Hill Publications Co. Ltd., New Dclhi. 

Pachauri, R K, Gupta, S and Meb. M (1992) 'A rrspprPinl of W s  ablmata of 
gas emissions' N a m l  Resources Forum, Volume 16, Number 1. 

Pacharni, R K, N a a n t q  L, Nagpal, K and Guptn, S (1991) 'Shrdy m mitiming mcu- to be 
adopted by & l e g  countria fa anmtcrmg thc granbarrc effect" in Rcburi. R K, and 
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Behl, A (ed) Global warming mitigation strategies and perspectives from Asia and Brazil Tata 
McGraw Hill Publications Co. Ltd., New Delhi. 

Gupta, S, Keswani, M and Maihoba, P (1991) "Energy consumption and greedmuse gas 
emissions: A case study for India" in Pachauri, R K, and Behl. A (ed) Global wanning mitigation 
strategier andperspectivesfrom Asia and Brazil Tata McGraw Hill Publications Co. Ltd., New 
Delhi. 

Pachauri, R K, Srivastava, L, and Gupta, S (1991). "Capital productivity in the Indian power 
sector: issues & challenges" in Pachauri, R K, and Srivastava, L (ed) Innovation in the Indian 
power sector - technologies and approaches, Tata McGraw Hill Publications Co. Ltd., New 
Delhi. 

Gupta, S, and Pachauri, R K (ed) (1990) Global warming perspectives from developing 
coontries Tata Energy Research Institute, New Delhi. 
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Ulka Kelkar 
Research Associate 

July 24.2000 

The Lols Berger Group Inc. 
C-6/7, Safdarjung Development Area 
New Delhi- 110016 

Dear Sir. 

GEPCCS ProjW. CLIN 04 - Institotions to Co-host tbc Fomm on 
Climate Change m a r c h  

This is with reference to the dialogue we had with you on the above. We 
are glad to confirm our in principle acceptance to host a forum for the 
research on climate change and its impact on economic development in 
India. The topic(s) of the research could be agreed upon based on ow 
expertise and in codta t ion  with other pamers who may extend thew 
support for the related activities on this issue. 

The modalities and other terms and conditions for condwtiog rrsarch and 
publishing paper would be mutually a& subseqmdy. If oectssary. a 
MOU in this regard could be signed on the terms and conditiom agreed 
upon by both the parties. 

Yours sincerely, 

U I ~ ;  Kelkan 
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Climate Change 
Post-Kyoto Perspectives from the South 

Introduction 
The spectre of climate change haunts governments 
of most nations, albeit for different reasons. 
Economies, where the energy industry plays a 
dominant role, are walking the tightrope between 
the energy lobby and international forces. 
Developing countries are grappling simultaneously 
with their more urgent developmental needs and 
pressures from powerful nations to make 
commitments to reduce their use of fossil energy 
and greenhouse gas (GHG) emissions. Small island 
states as well as other nations more vulnerable to 
climatic changes and their impacts (for example, a 
rise in sea level) are drawing the world's attention to 
a doomsday scenario if the problem of climate 
change goes unchallenged by the global community. 

Action to combat the threat of climate change is 
being stalled by a North-South divide. Neither the 
North nor the South is a homogenous collection, 
but the groupings are sufficiently powerful to retard 
any significant action. Developed countries are of 
the view that unilateral steps taken by them will not 
be adequate in dealing with climate change as, in 
future, developing countries will be the main 
contributors to global GHG emissions. The 
contention of the South is that emissions are not the 
cause for the enhanced greenhouse effect, rather it 
is the increased concentration levels of these gases, 
and the North's contribution to these 
concentrations is very high and will continue to be 
significant for many decades in future. Also, the 
developing countries with their low levels of income 



and high incidence of poverty are not in a position 
to divert resources to invea in issues related to the 
distant future. According to the South. the onus lies 
with the North to take immediate steps to address 
the problem as their contribution to the problem is. 
and will be, substantially higher. 

The Third Session of the Conference of the 
Parties (COP-3) in Kyoto injected some expectations 
of breaking this North-South deadlock. This 
document presents a summary of a more detailed 
publication that assesses post-Kyoto developments 
from the perspective of the developing countries. It 
targets a range of readers by providing a basic 
explanation of the science of the problem. the 
physical and economic impacts, the political history 
of the negotiations on the issue, and  the turning 
point at Kyoto. The second part of the document 
examines issues arising from the Kyoto Protocol 
which are of direct concern to the South [for 
example, the Clean Development Mechanism 
(CDM)]. As  these issues are far from being resolved 
and involve both the North and the South, the 
document is of value to readers actively involved and 
interested in climate change negotiations. 

The science of climate change 
The aunosphere functions like a 'greenhouse' and 
insulates the earth from extremes of temperature. 
Incoming solar radiation can pass through the 
atmosphere, whereas terrestrial radiation emitted by 
the warm surface of the earth is partially absorbed 
by a number of trace gases in the cooler aunosphere 
above. These trace gases are called g r c e n h o w  
gases. The main natural GHCs are water npour.  
carbon dioxide (CO,), methane (CH,). nitrous 
oxide (N,O), and ozone (0,) in the troposphere 
and stratosphere. In the absence of thew CHGs. the 
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mean temperature of the earth's surface would have 
been about.33 "C lower than what it is today. Thus, 
these gases are essential for maintaining habitable 
temperatures on earth. 

Human activities are increasing the concentration 
of naturally existing GHGs, and adding new gases 
like chlorofluorocarbons (CFCs) . Figure 1 illustrates 
the historical evidence for increasing concentration 
levels of CO,. Increasing anthropogenic GHG 
emissions and resultant higher concentration levels 
are capable of raising the global temperature, which 
would have further indirect impacts such as changes 
in precipitation quantity and pattern, changes in 

I I 
1960 1970 1980 1990 

Year 

Figure 1 Carbon dioxide concentration since 1959 as observed 
at Mauna Loa 
Source. Houghton (1994) 



vegetation cover and soil moisture. increased 
intensity of tropical storms as well as rise in sea level 
due to thermal expansion of water and melting of 
polar ice sheets. These indirect impacts and their 
regional distribution are important from the 
economic and social point of view. 

Each GHG has a different warming potential, 
which depends on its ability to trap outgoing 
radiation and its residence time in the atmosphere. 
Global warming potential (GWP) for different gases 
have been estimated using CO.as an index. Future 
concentrations of all anthrop&enic GHGs are often 
presented and aggregated in terms of CO, levels. 
CO, is the least potent GHG. However. with large 
emission levels, it is the largest contributor to 
greenhouse effect. 

Anenhanced greenhouse effect will increase the 
global temperature and disrupt other climatic 
factors. To assess the likely impacts of climate 
change, global climate models have been developed. 
Climate models are mathematical formulations of 
the major components of the climate system based 
on physical laws. and are referred to as General 
Circulation Models (GCM), or more complex 
versions as Ocean-coupled CCMs. However. 
considerable uncertainty is attached to the 
description of many processes and predictions of 
climate change. Consequently, the uncertainty range 
of the model outputs is rather high. Unccrtainties in 
climate predictions arise from imperfect knowledge 
about: 

the future anthropogenic emission riles for 
various CHGs, 
how these emissions will change the a~mospheric 
concentrations of GHGs, and 
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the response of different components of the 
climate system to these changed concentrations. 

It can be summarized that: 
the emissions resulting from human activities are 
substantially increasing the atmospheric 
concentrations of GHGs; and 
evidence from modelling studies indicates that by 
AD 2100, the global mean surface temperature 
would be in the range of 1 "C to 3.5 "C with the 
best estimate at 2 "C [IPCC 1996al. 

The predicted increase in temperature due to 
higher concentrations of GHGs, and the likely rise 
in sea levet are shown in Figures 2 and 3', respectively 

1990 2010 2030 2050 2070 2090 
Year 

Figure 2 Projected global mean temperature change relative to 
1990 levels for various GHG stabilization scenarios 
Source. IPCC (1997a) 

' I n  ligures 2 and 3, 'S' and 'WRE' represent two different pathways 
for CHG concentration stabilization; '550' ,  '750', elc. represent the 
rtabiliration target; IS92a, c, and e represent the lnrergovernmcnul 
Panel on Climale Change (IPCC) emission scenarios. 
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Figure 3 Projected global sea lml change relative to 1990 
levels for various GHG stabilization scenarios 
swrrc. IPCC (1997a) 

The economics 
Abatement of GHGs, particulariy CO,, implies 
curtailment of energy consumption. Energy is a vital 
factor of production, and its replacement and/or 
reduction will entail a shift away from current 
production methods. If current systems employ 
efficient production techniques, a change in factor 
proportions will increa~e the cost of production. and 
have a negative impact on the national income. 

Economic models have been developed to 
determine optimal policy for GHG abatement. Gwen 
the range of uncertainties and unknown factors. 
most models carry out only a partial cost-benefit 
analysis limited to abatement of CO,  in the energy 
sector. Some economic studies consider other CHGs 
by converting them to their CO,  equivalent GWP. 
Recently, a few integrated impact w s m e n t  models 
were developed. These combine the economic. 
climate, and impact models to asxss both the costs 



and the benefits of policies to abate or adapt to 
climate change. These models are highly 
aggregated, and des i~ned  to investigate the 
effectiveness of policy actions under large ranges of 
uncertainty. 

Economic costs of abatement strategies can often 
be overstated if the efficiency gains resulting from 
these strategies are not considered. Estimates of 
energy demand, CO, emissions, and the cost of CO, 
abatement vary in different studies. Important 
determinants explaining these differences are 
assumptions made with respect to: 

the rate and pattern of economic growth; 
energy prices in the base year and their 
projections; 
energy availability and the rate of autonomous 
energy-efficiency improvements; 
substitution possibilities between energy sources, 
technologies, and production methods; 
impact of price signals on technological 
innovation; and 
the inclusion of economic instruments such as 
carbon taxes. 

Figure 4 shows the dispersion of costs and level of 
abatement among various models. 

Recently, the World Resources Institute (WRI) 
examined 162 different simulations using 16 widely- 
used economic models. They found that just eight 
basic assumptions accounted for more than 80% of 
the differences in the models' predictions. As a 
result of this heavy reliance on the set assumptions, 
the authors in the report unambiguously say that: 

People need not accept all the best case or all the worsl-case 
assumpLions. It is more reasonable to predict that with 
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Agure 4 Range of cost estimates for m l t ~ g a h n  
Scurce I K C  (1997b) 

sensible public policies and intmwlional u + r a f i o n .  
carbon dioxidt missionr can be r e d u d  with minimal 
nnpocls a ~ c c o n o m ~  [Repetto Rand Austin D 1997) 

There are policies which improve or at least d o  not 
reduce national income while. at the same cimc. lead 
to complementary reductions in CHG emissions. 
These 'nc-regret' option policies are justified 
because of h e i r  non-climatic a&anugcs that 
complement gains from reduced CHC emissions. 

The summary for policy-makers of the Second 
Assessment Report (SAR) indicates chat the 
potential risk of damage from climate change is 
enough tojurrtfi action M d  such 'no regrecs' 



measures owing to 'the risk of aggregate net damage 
from climate change, consideration of risk aversion, 1 and application of the precautionary principle' 
[IPCC 1996bl. 

Impacts and vulnerabilities I 
Estimating the potential impacts associated with 
climate change is a daunting task. The extent of 
uncertainty is vast. Though there is a fairly broad 
consensus among climatologists about the expected 
changes in the global mean temperature, the I 

I 
confidence level is lower while predicting regional 
and seasonal variations, and also the changes in the 
variables dependent on temperature, such as 
precipitation, evaporation, storm frequency, sea ! 

level, etc. Even if the degree of change in climate 
variables is known exactly, the effect it would have 
on human health, ecosystems, and agricultural yields 
is far from being clearly understood. 

Overall, it appears that more severe impacts can 
be expected in Asia and Africa as compared to 
higher latitude countries. Based on various results, 
IPCC (1996~)  has reported the following aggregate 
impacts in terms of a loss in gross national product 
(GNP) for a scenario with doubling of CO, I 

concentrations (2 x CO, scenario). 

Global 1.5% to 2.0% of world GNP 
Developed country 1 0% to 1 5% of natlonal GNP 
Develop~ng country 2 0% to 9.0% of national GNP 

i 
I 

It may be noted that the impact estimates are largely 
based on extrapolation of estimates done for the 
developed countries. The range of impacts on the 
developing countries is substantially large compared 
with that on the developed countries due to wide 
disparity in climatic and socio-economic conditions 
that prevail amongst the developing countries. 



The developing countries depend on natural 
resources to a large extent, which increases their 
vulnerability. The IPCC has reported a vulnerability 
index based on  export dependence, insularity and 
remoteness, and proneness to natural disasters for 
the developed and the developing countries. The 
index for developed, developing. small island 
developing, and all countries is 0.208.0.4 17.0.590. 
and 0.376. respectively.' 

There are a number of drawbacks associated with 
this index. Firstly, exports alone cannot provide an 
indication of vulnerability as many counvies d o  not 
export their primary sector outputs, and to that 
extent, an indicator like nettxports would be more 
appropriate. As for insularity and remotenesr. it may 
be noted that in this age of information. it is not 
lack of information that prevents one counuy from 
helping another in the event of a disaster. but the 
willingness to help. Also, one need not expect climate 
change related impacts to be occurring suddenly. 
Finally, proneness to natural disasters is imponant. 
but equally imponant is preparedness of each counny 
to face dimate change induced impacts. A more 
integrated index considering a number of other 
relevant parameters should be used for identifying the 
relative vulnerability of vvious counuier 

It could be misleading to draw conclusions on 
climate change impacts on developing counuies 
based on the studies carried out in developed 
countries. This could be due to many differences 
that exist among different parts of the world in 
terms of prevailing climatic conditions. crops grown, 
agricultural practices, and the adaptk capacity of 
different counuies to the changes in climate. Dinar 
et al. (1998) highlight rhe difference between 

Nomc chat high ntlnenbslily IS inJ>calcd by nlucr c k r  to I 



impacts on the US and the Indian agriculture under 
a similar climate change scenario. The impacts 
associated with a 2 "C temperature rise could range 
from +1% to -12% of farm level net-revenue for the 
US and India, with the US at the lower-end of the 
range, and India at the upper-end. This difference 
could be explained to some extent by the initial 
temperature conditions of the two countries. The 
average temperature in the US is about 12 "C, while 
that in India is about 23 "C. For a quadratic 
temperature response function of crop growth, it is 
likely that the US is near optimum and India is more 
climate sensitive because it is warmer to start with. 

The emission reduction targets agreed at Kyoto 
were governed more by the cost of mitigation, which 
are to be borne by the developed countries, than by 
the cost of impacts. An integrated analysis requires 
the inclusion of costs of impacts, which as 
mentioned above are likely to be more adverse on 
the developing countries, along with the costs of 
mitigation. This would make the process of 
international cooperation more achievable with 
constructive participation of both the developed and 
the developing countries. 

The political history 
The Stockholm Conference on Human Environment 
in 1972 was the first global recognition that the 
environment was endangered, and that a collective 
effort was.required from both the government and 
the industry. Developed countries realized that their 
development path had been completely oblivious to 
the  impact on the environment, and a spate of rules 
and regulations were instituted to correct the situation. 

In 1987, the Brundtland Commission report 
highlighted that if the use of natural resources 
continued in a flagrant manner, pollution and 



waste unabated, and the plight of the poor ignored; 
it would lead to a noticeable decline in the quality 
of life. 

In 1989, the IPCC was established to assess the 
technical issues that were being raised. The first 
report of IPCC in 1990 reported a broad scientilic 
consensus on the proposition that the possibility of 
global warming had to bc taken seriously. 

In early 1991, negotiations began on a world 
treaty known as the Framework Convention on 
Climate Change (FCCC). Doubts were raised over 
scientific uncertainties and economic costs on the 
one hand, and suspicion over derailing economic 
development in the developing countries. on the 
ocher. The FCCC was signed at the United Nations 
Conference on Environment and Development 
(UNCED) (the E a r ~ h  Summit), held in Rio, in 1992 

The road from Rio 
The major milestones that led up to Kyoto were: the 
submission of the SAR of the lPCC in late 1995. 
which confirmed that human activity was responsible 
for warming of the climate; and the declaration at 
COP-1 known as the Berlin Mandate which called 
for strengthening the FCCC. 

The Berlin Mandate called for strengthening of 
commitments, and for setcing up quantified 
emissions limitation and reduction objectives within 
specified time frames. Funhcr, an ad hoc group of 
Parties [Ad hoc Croup on the &din Mandate 
(AGBM)] was established to initiate the process. It 
was also categorically stated that there would be no  
new commiunents for Parties not included in 
Annex I (vL developing countries). A pilot phase 
for Activities Implemented Jointly (AIJ) on a 
completelv voluntary basis among the Parties was 
la~~nched.  There were no commensiirate credits 
accruing to a Party participating, in the AIJ 



programme. It was stipulated that the financing of 
AIJ should be additional to the financial obligations 
of the Parties as specified in the Convention as also 
to the Official Development Assistance (ODA) flows. 

At COP-2, the Ministerial Declaration (Geneva 
Declaration) endorsed the findings of SAR, and 
called for ']&gally binding' objectives and 
'significant' reductions in emissions. The declaration 
also called for accelerated negotiations on a legally 
binding protocol to be adopted by COP-3. 

The road to Kyoto 
Throughout the long series of negotiations, 
beginning with the drafting of the FCCC, the US 
and the European Union (EU) have had significant 
differences in their approaches. 

By 1996, however it was clear that in AD 2000, 
neither the EU nor the US would reach emission 
levels below 1990 levels. The EU, however, was 
taking a progressive stand suggesting 10% to 15% 
reduction by 2005 and 2010, which was finally 
echoed in their proposal. While the US had agreed 
to binding limits, they were not suggesting any 
quantitative target or time period. This was primarily 
due to the political clout of the energy industry in 
the country. 

In addition to the US-EU dimension, the 
differences between the North and the South were 
highlighted. While at Rio, the North had promised 
new and additional resources for the South, very 
little was forthcoming. Added to this was the 
demand by oil exporting nations to he compensated 
for any attempt to drive down energy consumption, 
and consequently their income. The Alliance Of 
Small Island States (AOSIS) was seriously 
contemplating a scenario where continued sea-level 
rise would submerge them. To exacerbate this; the 
US Senate unanimously passed a resolution barring 



US signature on any treaty at Kyoto (COP-3) which 
would limit emissions in the developed world, and 
not commit the rest of the world. The call at Kyoto 
turned out to be 'meaningful participation' by the 
developing countries, which almost scuttled the 
negotiation process at Kyoto. 

In the above context, the culmination of 
negotiations into a draft Protocol on Climate 
Change at Kyoto was a major milestone in 
international efforts to avert the threat of climate 
change. The main features of the Kyoto Protocol arc 
listed in. the box below. 

. Indude the six majot CHGs - CO, CH,. N,O. 
~ Y ~ ~ ~ U O I O C M S  (HFCS). p e m w o c h  (PFCS). md 
sulphur herafluwide (SF,). 

- Annu I Parties would reduce th& o n r d  emissions to 
5.2% below 1990 lmh bl the first commibrrnt period 
(2008-12) with differentiated targets f a  v u i w r  pum. 
e.g.. 8% for EU. 7% for USA. and 6% for Japan. 

Anne. I Parties can use net chuyr in GHC missions 
multing from hurmrr;nduced land use change and foestq 
activities, limited to afforestation. refomtabon. ud 
deforestation rime 1990. to meet their tomnitmntl. . Introduction of flexibility mechanisms - )oink 
Implementation 01). CDM. and Emissions R a w  (m. 

. hrm I Puties can c u q  forward urmvd d k w m  
mniimmt peiiod to mother. 

Issues and concerns 
The issues and provisions that are of utmost importance 
for the developing counuics are listed below. 

The developed countries' call for voluntary 
commitments or 'meaningful participation' by 
the developing countries. 



Emissions entitlements or rights. 
The flexibility mechanisms, in particular the 
CDM, and their implications. 
The financing options made available to the 
developing countries for climate change related 
activities. 
The development and transfer of efficient and 
'climate-friendly' technologies. 
Measures for adapting to the adverse impacts of 
climate change. 
Non-compliance with the abatement targets and 
other commitments. 

These issues have been discussed further in the 
following sections. It should be pointed out here, 
that the.issue of voluntary commitments by the 
developing countries and the flexibility instruments 
(in particular, the CDM) have received enormous 
attention at the negotiations and policy forums. The 
others, which are equally important from the point 
of view of meeting the objectives of the Convention, 
have in effect been sidelined in the process. 

Voluntary commitments by the developing countries 
At Kyoto, a few developed countries, particularly the 
US, brought up the issue of voluntary commitments 
by the developing countries It is the contention of 
the developing countries that if voluntary 
commitments are part of any agreement at all, they 
no longer remain 'voluntary'. Also, a reference must 
be made to the Berlin Mandate where it was clearly 
specified that the nonAnnex I countries would not 
be required to make any commitments to mitigate 
GHG emissions, either voluntary or involuntary. 

In this context, it should also be emphasized that 
several developing countries, even without having 
any commitments, are doing a substantial amount in 



terms of adopting a less-carbon intensive 
development path -for instance, promoting greater 
use of renewable energy resources and adopting 
cncrgy-cfficient methods. Many of these actions 
include experimenting with environment-friendly 
technologies that have not yet attained commercial 
maturity in any market. 

Despite this, some developed countries are 
justifying their inaction due to lack of 'meaningful 
participation' by the developing countries. Thus, it 
is imponant for the developing counuies to . - 
document and highlight actions that are resulting in 
global environmental benefits. The non-Annex I 
countries, particularly those that are sizable in terms 
of population and economic activity must undertake 
a programme of research and analysis to provide 
evidence of actions taken which ultimately result in 
lower emissions per unit of activity. 

Entitlements issue 
While the current need for negotiations on some 
short-term issues has to be given priority, it is also 
important to put fonvard the imponance of few 
long-term principlis that define actions in future. 
Developed countries have to understand and accept 
the need for the world to move towards what has 
been put forward as a 'convergence corridor'. The 
convergence corridor does not equate all counuies 
of the world reaching the same level of per capita 
emissions over a period of time, but actuaify 
separates these, and allows them to lie somewhere 
within a band. The acceptance of a convergence 
corridor in future is also important for Annex I 
countries in sensitizing their own people to the 
moral, ethical. scientific. and social imperatives for 
changing economic structures and activities to attain 
a place along the convergence corridor. I t  is thus 
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important that additional commitments from the 
second budget period be based on the concept of 
convergence corridor, and further on the issue of 
entitlements. 

Flexibility instruments, in particular the CDM 
Cooperative mechanisms have been introduced in 
the Kyoto Protocol to provide flexibility to the 
Annex I Parties in meeting their commitments. As 
mentioned earlier, these are JI', CDM, and ET. 
While the first two are project-based mechanisms, 
ET is based on GHG emissions inventory at the 
national level. These mechanisms have not been 
effectively defined or elaborated in the Protocol, 
and, it is thus, important to analyse these 
individually, and in relation to each other. As per the 
current understanding, the most significant one 
from the perspective of the developing countries is 
the CDM. This is because, it may be the only 
mechanism that could involve participation of the 
developing countries. 

 he-issues related to the mechanisms that are of 
major relevance are listed below. 
- Caps M ulilization limit. It is important to agree on 

a cap or a limit to which the cooperative 
mechanisms can be used by the Annex I Parties 
to meet their abatement commitments. This 
wourd ensure that: the credits or  emission 
permits procured in these cases are 
supplementary to domestic actions; and the 
developed countries are undertaking climate 
change related measures within their boundaries 
and notjust buying off emission rights from 
elsewhere. 

'The ternnJoint Implementation has not been rxplicitly used in the 
text of the Protocol. 



Along with this collective cap, individual limiu 
should also be set for each of the flexibility 
instruments. A cap on CDM would ensure that 
the onus of mitigating GHG emissions does not 
get shifted to the developing counuier while 
those on Jl and ET would restrict abatement by 
recourse to exchanging the 'hot air'.' 

Strming dafa The Kyoto Protocol docs not clearly 
state as to when JI and ET would b e p .  It is 
implicit though, that they would commence from 
the year 2008 - the onset of the first commiunent 
period. CDM, on the other hand, is expected to 
commence from the year 2000 as banting of the 
certified emission credits for utilization in the first 
commianent period is dowed. 

Keeping in mind the equity cons id en ti on^ and 
providing a level playing field for the two 
mechanisms, it may be recommended that JI and 
CDM start at least at the same time (provided 
individual caps have been levied on each 
mechanism). This would also encourage the 
participants of one mechanism to learn and draw 
lessons from the experiences of the other. In any 
case, some interim guidelines would have to'be 
developed between COP-4 and COP-5, which 
could be followed in thc initial phase of the 
CDM, and finalized at the COP/Meeting of the 
Parties to the Protocol at iu first session. 

Finnnnal addiliondify. it is important to include 
the financial additionality clause as a criterion to 
ensure that the funds being made available, are 
over and above those that would be available in 
the business-asusual scenario. In particular, the 

'Emission urgcu in cxceu of rrpcrted emisions b?. eromomicr in 
Innlition in the finr cornmirrnml period. 



public funds [as mentioned in Article 14(b) in 
the Protocol] for project development, financial 
management, and risk management should not 
be derived from ODA funds. 

Players and markets. From the current 
understanding of the Kyoto Protocol, it appears 
that ET would take place only between Annex I 
Parties, while JI and CDM would take place 
between Parties as well as their legal entities. 
However, ambiguity exists regarding the market 
characteristics in which the credits or the 
en~issions rights would be transacted. These 
would have to be clearly specified in order to 
correctly predict the impact of these mechanisms 
on the Protocol, and in meeting its objectives. 

Baselines. As CDM and JI are project-based 
activities with private participation, it is essential 
to establish clear guidelines for baselines. ET on 
the other hand, is an inventory-based mechanism, 
and thus, calls for a national baseline. 

There are a number of other questions related to 
the working and design of cooperative mechanisms 
that need to be addressed in order to develop them 
as equitable and practicable means which could 
assist in meeting the objectives of the Protocol. 
Some of these include issues related to monitoring, 
reporting and verification of reduciions of GHGs, 
nature of credits, bankability procedures, certification 
processes, and the role and nature of administrative 
machinery. The guidelines for these have to be set 
ensuring transparency, credibility, and equity. 

Financing needs for addressing climate change 
The financing needs of the developing country 
Parties arise from the need to submit their National 



Communications for meeting the incremental costs 
of volun-tary projects. as well as for combating the 
adverse impacu of climate change. and any adaptive 
measures that such Parties may need to undertake. 
In line with these requirements. the financial 
commitments outlined by the Convention and the 
Protocol arise from the recognition that the 
problem of climate change wac caused primarily by 
the developed countries. 

While most Annex I Panics have reported on 
ODA transfers, contributions to Global Environment 
Facility (CEF), and activities implemented through 
bilateral and multilateral channels in their national 
communications; it has not been possible to quantify 
aid flows supportive of the Convention at an 
aggregate level due to a varying degree of 
reporting'. Thus. the financial contributions of 
reporting Parties cannot necessarily be termed as 
new and additional financial resources. 

It is also difficult to measure the sufficiency of 
funds made available to the developing counuies for 
climate change. Some significant trends, however. 
can be seen for various options. The ODA funds to 

the developing countries. for instance, are declining 
in general. and it is unlikely that, in future. 
significant additional ODA finances would be made 
available. Within this also, the proponion directly 
targeted at projects and programmes emphasizing 
on environment has becn limited. The decline in 
ODA is often contested by the fact that there has 
becn a substantial increase in the transfer of private 
capital flows to the developing counuics. However. 
most of these funds are driven by commercial 
considerations, under which environmentally-sound 

' Sccond compiLoon and ~ l h a i r  d F i  N l o a u l ~ ~  
from Annex 1 Rnicl (FCCC/CP/I996/12/ Add.1. 27 June I-). 



technologies can only be transferred depending on 
the capacity of the countries to attract capital and 
not always to the country which requires them most. 

The GEF has funded a number of activities in the 
area of climate change, but here too, if the 
contributions to this fund are analysed, they cannot 
be categorically stated as additional. The pace of 
disbursement of GEF funds has not been 
satisfactory. Moreover, for the next phase of GEF, 
there has been hardly any increase in the core 
funding, implying the need to enhance co-financing 
further. And, lastly, in the AIJ Pilot Phase little 
progress has been seen till now, and hardly any 
activities exist in the major GHG emitting countries. 
In this light, the following recommendations are 
provided. 

It should be effectively ensured that the funding 
made available for climate change related 
activities, in particular by the GEF, are outside 
the ODA funds. 
Multilateral and bilateral programmes designed 
specifically for climate change should be 
encouraged. 
The national communications of the Annex I 
Parties should report on the financial support 
extended to the developing countries, as well as 
the opportunities and national programmes 
existing for financing climate change activities. 
Along with mitigation activities, financing 
adaptation measures in the developing countries 
need to be emphasized. 
Major GHG emitting countries and the most 
vulnerable countries should be targets for the 
majority of financial transfers for mitigation 
measures and adaptation projects, respectively, in 
order to derive a sizable impact in terms of 
addressing the climate change problem. 



Technology transfer and development 
The issue of technology transfer and development is 
one of the most important issues included in the 
FCCC and the Kyoto Protocol. However, not much 
has been achieved in terms of identification of 
actions required and actual implementation. 
Innonlive programmes to facilitate effective 
technology transfer and development can be devised 
in the following manner. 

Adapting technologies that exist in the Annex I 
countries for use in developing countries, could 
be financed by bilateral and multilateral 
organizations in the developed countries. 
Joint projects for the development of 
technologies that involve organizations in both 
the developed and the developing world and 
provide mutual benefits, should be undertaken. 
To ensure a quick start to R&D activities, the 
Annex I countries should take greater interest 
and provide su~por t  for them. 
SouthSouth transfer of technology (from a 
scientifically and technologically more advanced 
developing country to another developing 
country) should be facilitated by multilateral or 
even Annex I Parties funding. 
Programmes for capacity building should be 
country specific. 

Adaptation measures 
There has been little development in the 
negotia~ions on climate change related impacts and 
the issue of adaptation. In this regard. there is a 
need for greater R&D, and evolution of institutional 
and organizational strengths that would make such 
activities effective. 

The Kyoto Protocol addresses the need for 
funding for adaptation measures. This issue is also 



brought up in Article 12, where it is stated that a 
share of proceeds from the certified project activities 
(under CDM) would be used to assist the developing 
country Parties that are particularly vulnerable to 
adverse affects of climate change to meet the costs 
of adaptation. 

It is recommended that an Adaptation Fund be 
set up upfront in the Protocol, which should be 
separate from the CDM. This fund should 
constitute: 

periodic contributions from the developed 
country Parties; 
contributions from each activity undertaken 
within all the cooperative mechanisms. These 
contributions should not be confined to only 
activities under CDM (as this implies a 'tax' on 
CDM  project^)^; and 
penalties collected from Parties failing to meet 
their commitments. 

Non-compliance 
Another issue of importance in analysing the 
implications of the Protocol is the setting up of a 
non-compliance mechanism. This mechanism is 
significant from the following two angles. 

Annex I Parties could default on their emissions 
obligations. 
Carbon credits promised under the cooperative 
mechanisms are not generated or  ratified/ 
certified on time (leading to the Parties 
defaulting on their reduction commitments). 

I f  the Annex I Parties are making use of  the flexibility options to 
mceh their commitments, i t  is a benefit for them for which they 
should be  ready to pay some price. In fact, there should be a 
provision in place to ensure that the burden o f  these costs is not 
shifted on to the host Parties, as is  likely if only CDM contributes to 
the fund. 



A well-defined non-compliance mechanism is 
essential for it would present a system of redressal. 
generate confidence in the cooperative mechanisms, 
and prevent unhealthy speculation and 
undercutting for projects and a ~ i l a b l e  finances. It 
could be in the form of imposing either monetary 
penalties (which are set higher than the value of 
emissions rights o r  credits in the markets for the 
flexibility mechanisms) or more stringent emissions 
reduction targets in the immediate next budget 
peiiod. The penalties could contribute to the 
adaptation fund that has been discussed in the 
above section. 

At Buenos Aires 
At the outset, it must be mentioned that the Kyoto 
Protocol is overall a major step forward. If one looks 
at the history of complex international agreemenu. 
it would be seen that several yeus often elapse 
before any agreement is reached on necessary 
action. In the case of Kyoto Protocol, progress has 
been relatively fast. This, of course is a reflection of 
the gravity with which the world community. with 
some unfortunate and significant exceptions, views 
the whole problem of climate change. 

Negotiations now must focus on ensuring h a t  the 
planet is not subjected to unmitigated emissions of 
CHGs in future as well as protecting the interests of 
the most vulnerable, the poorest countries of the 
world. Current conccnrntions and emission 
patterns have already brought about some change in 
climate, the evidence of which is now being 
manifested by extreme evenu that have taken place 
recently. 

The developing countries have to take a more 
proactive role and a far more purposeful stand on 
the negotiations at Buenos Aims. The position of EU 
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is moderately more qmpathetic to the specific 
problems of the developing countries and is aware 
of the need for the Annex I countries to take actions 
primarily within their own territories if the problem 
of climate change is to be effectively wbed. The 
developing countries would be well served by 
initiating a serious dialogue with the EU to ensure 
that their development is not constrained on 
account of a deliberate attempt by some parties to 
ignore the differentiated responsibilities for the 
problem of climate change that the world is facing. 

It is absolutely crsential that the non-Annex I 
countries forward specific proposals and plans that 
would help operationalize the Kyoto Protocol. Some 
possible proposals arc listed here. 

The developing countries should put forwud 
concrete plans and proposals bywhich issues 
related to monitoring, measuring, certification. 
and general procedures are addressed clearly. 
It is essential for the developing countries to 
propose linkages among the three major flexible 
mechanisms. since these are viewed as p u t  of a 
singfe approach. 
Developing countries shouki specify the limits in 
terms of percentages or other aspects that should 
place a cap on the extent to which the flexiblc 
mechanisms can be used by the Annex I 
countries, providing the reasons and a rationale 
for such proposals. 
Given the complexities of the negotiations 
involvcd in operat ional ig the CDM, it would 
be particularly useful for the developing 
countries to suggest how the CDM could take off 
early and get a quick start at least on a tentative 
or preliminary basis. Developing countries 
should provide substance to the largely 
undefined and vaguc principles. and directions 
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to effectively implement CDM. Such actions 
would demonstrate that the developing countries 
are meeting their responsibilities towards the 
implementation of the Kyoto Protocol. The 
initiative for putting forward a positive proposal 
on the flexible mechanisms, and the CDM in 
particular, should be taken up by countries like 
India and China. 
All flexible mechanisms should contribute to the 
adaptation fund. Given the complexity of 
ensuring a system that applies to all the flexible 
mechanisms for funding such projects, it may be 
best if the adaptation fiind is separated from the 
operation of the CDM, and a specific and clcarly 
demarcated flow of resources is earmarked for 
adaptation projects. 
Developing countries must put forward the 
importance of some long-term principles that 
define actions in future. Developed countries 
have to understand and accept the need for the 
whole world to move towards a 'convergence 
corridor' where the per capita emissions lie 
within a range. Once long-term principles are 
accepted and generally believed, short-term steps - 
and actions would become somewhat easier for 
all governments of the world. It must be 
recognized that governments alone cannot solve 
the problem. A major and almost radical change 
in the perception of human society on the way 
human activities are pursued both in the 
developed and in the developing world, is 
required. 
There is need for governments, bilateral and 
multilateral organizations to step up research 
fundings on climate change related impacts. 
The transfer of technology was an important 
element included in the UN FCCC, but so far, 



the results achiwed have been most 
unsatisfactory both in terms of actions taken and 
in the idenlification of actions that need to be 
taken. Hence, in Buenos Aires, it would be vitally 
important for G77 and China to put forward a 
clear programme of action which focuses on 
building capacity in the developing countries. 
whereby the assessment of technologies, their 
adaptation and dissemination can lake place far 
more effectively. Innovative programmes for 
financing these can be devised. 

The issue of voluntary commitmenu by the 
developing countries should be put to rest at Buenos 
Aires on the following grounds. The k r l i n  Mandate 
clearly specifies that the non-Annex 1 countries 
would not be required to take any action lo mitigate 
GHC emissions, voluntary or  involuntary. In 
addition, without any commiunenu, m e 4  
developing countries are adopting policies and 
measures that promote renewable energy 
technologies and efficient utilization of energy. 
Developing countries need to demonstrate that 
these actions, being taken for local and national 
benefits, ultimately lower emissions per unit of 
activity. Dweloping countries must provide a firm 
commitment to continuing on such a path. 

Buenos Aires should be a step forward as was 
Kyoto. Deferment of action based on the demand 
for 'meaningful participation' by the dweloping 
nations should be transformed to 'meaningful 
cooperation' to protect the world from irrwenible 
damaging phenomena. 
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A dynamic and flexible organization with a global vision and a local 
focus, TERl was established in  1974. While in the initial period the 
focus was mainly on documentation and information dissemination 
activities, research activities in  the fields of energy, environment, 
and sustainable development were initiated towards the end of 
1982. The genesis of these activities lay in  TERl's firm belief that 
efficient utilization of energy, sustainable use of natural resources. 
large-scale adoption of renewable energy technologies, and reduction 
of al l  forms of waste would move the process of development 
towards the goal of sustainability. 

A unique developing-country institution, TERl is deeply committed 
to  every aspect of sustainable development. From providing environ- 
ment-friendly solutions to rural energy problems to  helping shape 
the development of the Indian oi l  and gas sector; from tackling 
global climate change issues across many continents to  enhancing 
forest conservation efforts among local communities; from advancing 
solutions to growing urban transport and air pollution problems to 
promoting energy efficiency in  the Indian industry, the emphasis has 
always been on finding innovative solutions to make the world a 
better place t o  live in. However, while TERl's vision is global its 
roots are firmly entrenched in  Indian soil. All activities in  7ERI move 
from formulating local- and national-level strategies to  suggesting 
global solutions to  critical energy and environment-related issues. It 
is with this purpose that TERI has established regional centres in 
Bangalore. Goa, and Guwahati, and a presence in Germany, Moscow, and 
Japan. It has also set up an affiliate institute in Washington, DC, USA - 
TERI-NA (Tata Energy and Resources Institute. North America). 

TERI celebrates its silver jubilee i n  1999/2000. With a staff 
strength of around 500, drawn from multidisciplinary and highly 
specialized fields, and offices and regional centres equipped with 
state-of-the-art facilities, TERl has come a tong way in  these 25 
years. As the Institute has grown in size and reach, so have its 
activities grown and diversified, and TERl is now the largest develop- 
ing-country institution working to move human society towards a 
sustainable future. And. well on its way to  becoming a cybercorp, TERl 
also makes effective use of the latest developments in modern informa- 
tion technology in both its in-house and outreach activities. 

Today, TERl is poised for the 21st century, driven by a philosophy 
that emphasizes and assigns primacy to  enterprise in government, 
industry, and individual actions. 
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Introduction 
The UNFCCC (United Nations Framework Convention on 
Climate Change) drawn up in Rio in 1992 firmly placed the 
climate change problem on the global agenda.The e d e -  
spread endorsement of the Convention signified rhe mogni- 
tion of both the problem as well as the need to find a solution 
both by the developed and the developing counmcs. 

Intense political negotiations leading up to theThird 
Session of the COP (Conference of Puties) in Kyoto culmi- 
nated in the adoption of a protocol at Kyoto in 1997. How- 
ever, developments thus far do indicate that the world is still 
divided - the poliacal from the scientific and the indusmal- 
ized from the developing. 

The Fit Assessment Report of the lPCC (lntugovern- 
mental Panel on Climate Change) concluded that the 
GHGs (greenhouse gases) - CO, (carbon dioxide), NO, 
(nitrous oxide), and CFCs (cblorofluorocorboos) - m i l d  
require immediate reductions in emissions from human 
activities of over 60% to stabilize their concentntions at 
today's levels.The 'Toronto mrget' d e d  for a 20% reduc- 
tion in OHG emissions. H m r .  the agreement in the 
Protocol is for a 5.2% emissions reduction below &at of 
1990 levels between 2008 and 201 2. Arc we then serious 
about the problem? 
In the negotiations leading up to Kyoto, nations have 
clearly safeguarded their in temn with apparently scant 
regard to meeting the ultimate objective of the Conven- 
tion. For example, economics in transition haw gained a 
higher degree of flcribility in meeting their commiunmts 
coupled with the potential of multant economic gains, 
while the non-Annex I counmcs tharned a11 efforts to 
undertake commimenrs. &sin, rhc h e x  1 counlries 
committed to quantified emissions reductions with flu- 
ibility options. AIC these commirmenn adequate? 

There also remain several uncertainties and unresolved 
issues that could derail the process. Not only is there a need 
to review the provisions in the Kyoto Protocol, but also to 
develop a fnmcwork for openriomlizing it. Additionalty, 
there is a need to identify driven that can maintain and build 
on the momentum that was achieved at Kyoto, ratification of 
the Protocol notwithstanding. 



2 Climate of Concern: bridging the divide 

It is in this context that TERI undertook an exercise - 
based on a survey of the literature, personal interviews, and 
questionnaire responses - to synthesize the views of a broad 
spectrum of experts'on their perceptions of the strengths and 
limitations of the Kyoto Protocol and the required steps 
forward. 

The aim of this publication is essentially to present how 
thinking has evolved since Kyoto on the implcmcntation of 
the UNFCCC and the Kyoto Protocol. Have views changed 
and, if so, in what direction? What are the concerns which 
still persist? And, what are the ways in which these can be 
addressed? 

From Rio to Kyoto 
In 1988, there was a dramatic shift brought about by an 
unusually hot and dry summer in the US. At a Senate 
hearing, it was reported that the unusually high temperatures 
of 1980s were not a natural variation; in fact they were being 
caused by the accumula- 
tion of GHGs in the 
atmosphere. Also, in 
1987, the successful 
negotiation of the Mon- 
treal Protocol to protect 
the ozone layer had set a 
precedent for interna- 
tional action on an envi- 
ronmental threat, beyond 
the confines of national 
governments. In 1989, 
the IPCC was established 
to assess the technical 
issues that were being 
raised. The first report of 
the IPCC in 1990 
reported a broad scien- 
tific consensus on the 
proposition that the 
possibility of global 
warming had to be taken 
seriously. 

Guiding principles provided by the 
Convention 

'Common but differentiated responsi- 
bilities' . Recognizing that 'the share of the 

global emissions originatingin the 
DCs will grow to meet their social and 

developrnen: needs' 
'The extent to which the DC Panies will 

eftenivelyirnplement their comml- 
ments ... will dependon the effective 
implementation by developed country , 
Panies oftheir commitments ... 
related to financial resources and 

transfer of technology ...' 
Developed counlries and East 
European economies aim to return 
'individually or jointly10 their 1990 

(emission) levels'by the year 2000. 

Seu#cr UNFCCC Scoelatial 11999) 
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I 

In early 1991, negotiations began on a world m a w  h c m  
as the UNFCCC. Despite doubts raised over scientific uncer- 
tainties and economic costs on the one hand, and suspicion 
over derailing economic development in the DCs (denloping 
countries) on the other, the FCCC was signed at Rio, which 
commined the signatories to make an effort to curtail their 
emissions and no mote. 

It was soon realized that a non-binding agreement such as 
I 
I 

the UNFCCC would not accomplish much in pmtecdng the 
climate and hence the scientific and the political process 
continued. At COP-I in 1995, the Berlin Mandate called for 
the pursuance of an attempt over the nen  two years to set 
specific and binding targets and he tables  for developed 
counuies. In fact COP-I ended with a declaration how as 
the Berlin Mandate which called for strengthening the 
FCCC. This engendered a new round of negotiations to 
prepare a stronger treaty by COP-3 at Kyoto. At COP-2, the 
Second Assessment Report, which confirmed that human 
activity was responsible for warming of the climate, was 
endorsed. 

Throughout the long series of negotiations, beginning &th 
the drafting of the FCCC, the US and the EU (European 
Union) have had significant differences in their approaches. 
While the US firmly opposed any firm emission limitation 
targets, the Europeans managed to introduce r u t  in the 
Convention acknowledging the desirability of reductions and 
a voluntary goal of cuming back emissions to 1990 lcvcls by 
2000. And, although a change in vanguard in the US Admin- 
istration in 1992 raised hopes of a more environmentally 
sympathetic stand and a Climate Change Action Plan was 
unveiled in 1993, these efforts ~ m e d  out to be inadequate. 
In 1996, the US agreed to the legally binding commianenn 
on the condition that it would do so if other countries also 

undertook the same, which was a significant depa- from 
the original stand. 

However, by 1996 it was clear that in 2000 neither the EU 
nor the US would reach emission levels below 1990 levels. 
The exceptions were Russia, Germany, and Britain. who 
would be able to achieve these due to events and impenrim 
other than environmental ones. The EU, however, was taking 
a progressive stand with some countries suggesting 10%-15% 
reduction by 2005 and 2010, which was finally echoed in 
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their proposal. While the US had agreed to binding limits 
they were not suggesting any quantitative target or time 
periods.This was primarily due to the political clout of the 
energy industry in the country. 

The US criticized the EU proposal, which allowed for 
differentiation of targets for countries in the EU, while op- 
posing differentiation outside EU. Also, critics pointed out 
that the EU had said little about policies that would help 
them achieve the targets they had proposed. In addition to 
the US-EU dimension, the differences between the North 
and South were highlighted. While at Rio the North had 
promised new and additional resources for the South, very 
little was forthcoming. Added to this was the demand for 
compensation by oil-exporting nations for any attempt to 
drive down energy consumption, and consequently the 
income. The Alliance of Small Island States was seriously 
contemplating a scenario where continued sea-level rise 
would submerge them.To exacerbate this, the US Senate 
unanimously passed a resolution barring US signature on any 
treaty at Kyoto (COP-3) which would limit emissions in the 
developed world and not commit the rest of the world. The 
call at Kyoto turned out to be 'meaningful participation' by 
DCs, which almost scuttled the negotiation process at Kyoto. 

In the above context, the culmination of two years of 
negotiations into a draft Protocol on Climate Change at 
Kyoto was a major milestone in international efforts to avert 
the threat of climate change. 

The  Protocol, however, has its strengths and limitations as 
shown in Figure 1. Also, there are certain issues that have not 
been adequately addressed in the Protocol. And, there are 
doubts on the ratification of the Protocol by the US. Only if 
it is ratified with US participation, would it be an achieve- 
ment. It is likely that the Protocol may be renegotiated, 
which will lead to a resurgence of arguments on the level of 
commitments of Annex 1 Parties, as also a need for meaning- 
ful participation by the DCs. Despite the aforementioned 
problems that need to be addressed in the short term, it is 
time that a vision for the long term is agreed upon to effec- 
tively combat climate change.This vision must necessarily 
embrace notions of equity, efficiency, sustainable develop- 
ment, and technological transitions. Also, this vision will need 
to be effected on certain mutually agreed principles for 
convergence, based on any of the following: per capita 
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emission levels, per capita income, GHG intensity, or a 
combination of the above. 

Figure I indicates the structure of this publication, while 
highlighting the issues that have been addressed herein. 

Short term 

Long term 

Figure 1 Climate ol concern 
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Kyoto Protocol: relevance in the short term 
The Kyoto Protocol can bc perceived as a major milestone in 
the climate change negotiations. In light of the long-term 
objective spelled out in the UNFCCC, the Kyoto Protocol at 
best ushers in short-term initiatives. As such, it is only a step 
in the right direction, bringing forth a semblance of a con- 
sensus on different views of the world that existed prior to 
COP-3, to address the threats posed by global climate 
change. It also gives a strong indication that the global com- 
munity is  serious about the issue of climate change. 

On the other hand, it is 
the contention of some that 
an international treaty is It is the contention of some that an 
only symbolic and provides 
legitimacy. However, it is and provides legitimacy. However, it is 
not effective instr~mentally 
in reducing GHGs or for reducing GHGs orfor policy-making. 
policy-making. The  global The global civil society, industry, and 
civil society, industry, and the scientificcommunity need to get 
the scientific community invoked 10 make this an effective 
need to get involved to process. 
make this an effective 
process. 

Commitments 

However, it needs to be recognized that the short-term 
initiatives outlined in the Kyoto Protocol will eventually need 
to be synchronized with the longer-term requirements. 'Im- 
plementing Kyoto without reference to the long-term goal is 
like inviring theTreasury to mint money while ignoring infla- 
tion' (CCI 1998). 

The adequacy of commitments 
made under the Kyoto 
Protocol, in the form of the 'Among the first conclusions that 

quantified emissions limita- springs to mind is that the live 

tions and reductions, has been per cent emissims reductions for 

the subject of intense debate Annex 1 countries dunngthelirst 

ever since the drawing up of commitment period 2008-12 is a 

the Protocol. 'Among the first 
conclusions that springs to reductions indicated by the IPCC' 

mind is that the five per cent (Lunde 1998). 
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emissions reductions for Annex 1 countries during the fin1 

commitment period 2008-12 is a long way from the required 
reductions indicated by the IPCC' (Lunde 1998). Wigley 
(1998) calculated the 'saved' warming under the Kyoto 
Protocol agreements and concluded that the earth's tempcra- 
ture in 2050 will be a mere 0.07 'C tower as a result. 

Almost two years after the Kyoto Protocol, wme experts 
still feel that an agreement on the QELRCs (quantified 
emissions limitations and reduction commiunents) is a sig- 
nificant achievement politically, although inadequate in a 
quantitative sense.These can be regarded as a first step in a 
100-year time borizon.The riming and duration of the first 
commirment period is somewhat irrelevant in this context, in 
that the real scale of reductions required may not be achieved 
during this period. 

A majority of respondents bavc, however, expressed the 
view that the QELRCs have put the process in a strait jacket. 
The political (not technical or economic) compulsions have 
rendered this as the most contentious issue that may jeopard- 
ize not only ratification of the Protocol but also decelerate 
any effective efforts ro reduce emissions. To funher this 
argument, some answers polled emphasize that a more appro- 
priate approach would have been ro agree to efforts whose 
effects would constrain the grow& of emissions, and more 
importantly stimulate technological innovations, diffusion, 
and transfer that will be critically important for changing the 
long-term mend of emissions. 

A DC view, which needs to be seen in light of the US 
insistence on 'meaningful pamcipation' by this group, is that 
the Annex 1 countries have earned a reprieve at Kyoto and 
have also given due consideration to the demands for special 
consideration by ceruin members of their group. However. 
the same courtesy is not W i g  extended to the non-Annex 1 
counmez that have been asking for the consideration of 
emissions rights on an equitable basis that would facilitate 
their more active participation in resolving the climate 
cbange problem. 

Flexibility 
The flexibility mechanisms in the Protocol, namely, I 3  
(emissions trading), JI (joint implementation), and the CDM 
(clean development mechanism), are perceived as a strength 
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of the Protocol, by a majority of the respondents, although 
the implicit recognition of 'hot air" is seen as a definite 
limitation. In the words of Mr Lunde, the Norwegian 
'government regards the flexibility mechanisms as key 
elements and prerequisites for the agreements reached on 
targets and timetables. ... We need to design these mccha- 
nisms to be as reliable, workable, credible, and effective as 
possible' (Lunde 1998). 

Several critical issues would need to be addressed in order 
to operationalize the flexibility mechanisms. Apart from 
these, cautionary statements and observations on the flexible 
mechanisms issued by many experts soon after COP-3 
deserve attention. 
= The CDM alone cannot accomplish the steep worldwide 

cuts necessary for avoiding dangerous climate disruption 
(Seth 1998) 

= The concept of emissions trading was undermined by the 
unnecessarily generous emission allowances provided to 
Russia and Ukraine in the Protocol.Their emission levels 
at the time of drawing up the Protocol was already 30% 
below their 1990 levels. Grubb,Vrolijk, and Brack (1999) 
point out that the cutback implied for the US from 
their 1995 levels almost exactly equals the increase 
allowed to Russia, and the increase allowed to Ukraine is 
greater than the cutback required in the EU or Japan 
individually. 
The Protocol does not recognize the fact that the mecha- 
nisms are inter-related and is visualizing the creation of 
artificial markets (Grubb,Vrolijk, and Brack 1999). 

9 Abuse of the unique market-based flexibility mechanisms 
in the Kyoto Protocol could lead to corruption and the 
collapse of global efforts to contain climate change.The 
policies that may be the most efficient in implementing the 
reductions in the Protocol's single budget period may not 
be the best to solve the longer-term problem of climate 
change (CCI 1998). 

' Hot sir rcfcrs to rhc crccsdvc ssrignmcnr of emirrionr quota or asfigncd .mounts 
that arc likely robe far grcntrr than baseline emirrionr. For rxample, even though 
cmirriona in rhe central and earrcrn Eurapc and rhc Commonwealth of independ- 
c6t Stater countries hsve declined by 31% in rhc period 1990-96, rhc arrigncd 
amount$ for rhcsc countries is much higher. 
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The recent responses reveal that there are reservations on 
flexibility in undertaking commiunents that give recognition 
to differences in natural resource endowments, climate, etc. 
These do not pertain to granting flexibility per re, but to 
difficulties in developing technicaUmathematica1 formula- 
tions to account for it. It was felt that natural resource 
endowments maner when countries decide on how to meet 
QELRCs and not at the time of setting them. On the other 
hand, some respondents have clearly differentiated berumn 
emissions in production and those in domestic consumption. 
arguing that the laner is no criterion for differentiating com- 
mitments. 

Flexibility over time and space is Ken as 8 positive facfor. 
The cos~-effectiveneu, both spatial (where you undertake 
emissions reductions) and inter-temporal (budgets and bank- 
ing of credits), rendered by the flexible mechanisms ~ c m r  to 
be crucial to the Protocol. A regime has to be designed such 
that transaction costs are not higher than the efficiency gains 
and at the same time ensures financial and environmental 
additionality. 

Any delay in action is not justified in light of the magni- 
~ d e  and rate of climate change and also due to the nocer- 
tainty in economic consequences. Further, beyond the Kyoto 
Protocol, targets and stabilization would be required, quanri- 
fication of which may be premature at the moment due to 
inadequate information. But the absence of perfect knowl- 
edge does not justify the luxury of doing nothing till we learn 
more. 

Sinks 
There is divided opinion among the experts polled on the 
merit in including carbon sequestration projects to meet 
commitments. 

Article 12 of the Protocol, relating to the CDM docs not 
mention carbon sequesmtion s ink  or 'emissions awided' 
projects, and indicates that it authorizes onty 'cemfied emis- 
sions reductions'. Article 6 outlining JI, however, docs con- 
tain an explicit mention to include such projects. 

Ambassador Estrada-Oyuela (1998) stores that different 
wordings in the rwo articles clearly mean that carbon seques- 
tration projects are excluded from Article 12. Further, he 
argues that a project on forest management to reduce 
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emissions (as in the absence of proper management, there 
would have been deforestation and hence carbon emissions) 
does not qualify for CERs (certified emissions reductions), 
the reason being that in such projects it is difficult to specify 
the baseline. Estrada-Oyuela (1998) goes on to further say 
that it is the normal responsibility of governments to protect 
their own natural resources. Few will argue in favour of 
making large-scale deforestation a baseline scenario. Recent 
trends in reforestation and in plantation agriculture make a 
deforestation baseline difficult to defend. This has clear 
implications that projects with 'emissions avoided' are not 
CDM projects. 

Those in favour of excluding sinks put forth the arguments 
that sink projects (e.g., afforestation) are not a transfer of 
technology and further limit development by locking host 
countries in long-term commitments on patterns of land-use. 
Another concern associated with sink projects is related to 
their permanency. Carbon savings in forestry projects wili 
also divert attention from energy sector projects which save 
fossil-fuel-based carbon. 

Those strongly in support of sequestration projects in the 
CDM point towards their strong potential to stop loss of 
biodiversity, protect critical watersheds, and accelerate reforesta- 
tion of degraded forests. It needs to be borne in mind that 
managing the world's forest to mitigate climate change is not a 
realistic and ecologically healthy ambition (Mattoon 1998). 

It can also be argued that at the current level of data 
availability and the monitoring and verification system, it is 
difficult to correctly estimate carbon sequestered. Including 
sinks may give rise to large amounts of carbon savings but 
one with a high degree of uncertainty. 

Given the uncertainties and ambiguities, the outstanding 
issues need to be resolved in a way to minimize potential 
loopholes. No decisions on sinks should be taken until the 
IPCC Special Report is complete and its contents assessed 
fully (Hare 1998). 

The views on flexibility and supplementarity vary consider- 
ably. While some argue that domestic action in Annex 1 
countries is absolutely essential and recourse to the flexibility 
mechanisms should be limited, a diametrically opposite view 
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is that there should be no caps on using the flexibility 
options.The latter view suggests that the concept of 
supplementarity should be dropped altogether.This could 
lead to an unacceptable dependence on external measures. It 
is anticipated that the high mnuct ion costs accompanying 
ET, JI, and the CDM will spur domestic action in Annu 1 
countries. 

I 
At the same time, there are certain civic mponsibilities 

(e.g., military service), which everyone should undenolre 

I regardless of their income and wealth. It may be more e 5 -  
cient to allow some countries to trade their way out of reduc- 
ing emissions by buying emissions reductions in some other 
country. But, reduction in emissions at home should be 
regarded as a civic duty. 

'Fururn climate change negotiations should consider limit- 
ing the flexibility mechanisms as these could undermine 
incentives to develop new processes, technologia and habits 
that am crucial for tackling climate change in the long tenn' 
(G~bb,Vrolijk, and Brack 1999). There is merit in both the 
arguments. It seems that flexibility is a good provision in the 
Protocol. However, it is flawed in that it may lead to com- 
plete inaction in Annex 1 countries. Figure 2 illustrates the 
ht ionde for supplementarity. 

Figure 2 Rationale for wpplementarity 

In the absence of my commitments, the emissions would 
have proceeded along the BAU (business-as-usual) line. 
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However, with assigned amounts under the Kyoto Protocol, 
emissions allowed between 2008 and 2012 are constrained. 
In order ro achieve the assigned amounts, the emissions path 
would be AB. If flexible mechanisms are allowed, this implies 
an increase in allowable emissions and the emissions path 
would be AC. Emissions depicted by the area ABC represents 
the flexibilitykcope for domestic inaction in the Annex 1 
country prior to the first commitment period. An extreme 
case would be when the Annex I country follows the BAU 
path and avoids domestic control to the extent of ABD and 
brings about no change in emissions patterns. Therefore, a 
balance is required between the flexibility argument and the 
requirement of supplementarity. 

It seems that a large part of the concern regarding the 
flexibility mechanisms and the issue of supplementarity arises 
due to the existence of what is now popularly known as 'hot 
air'. 'Even if the DCs do not come up with conditions that 
effectively "cripple" the instrument, it can be expected that 
the EU will want to limit the contribution of the trade in 
"hot airn (Berk 1998).'A serious reservation on hot air is that 
it may encourage a 'do nothing' scenario and imply reward- 
ing polluters and punishing sustainability. At the same time, 
hot air is the price we may have to pay to get the Protocol 
ratified. 

Ratification 
In fact, the issue of hot air notwithstanding, the respondents 
by and large had mixed reactions on the ratification of the 
Protocol.There are fears that flaws in the Protocol may 
undermine the future path of the Protocol and that a deci- 
sion by the US not to ratify may jeopardize the entire proc- 
ess. The more optimistic feel that with a possible change of 
vanguard in the U S  Senate, there will be a better probability 
of ratification. Further, they deny the claim that the Protocol 
will be a non-starter without the US on board. It is expected 
that even without Congressional ratification, some fonvard- 
looking members of the private and public sectors in the US 
will participate in this global agenda. 

l l e r e  is definitely a view that ratification by the US may 
be forthcoming, but would be probably delayed and that this 
should nor stymie efforts in other countries to meet their 
targets. Although 'a long delay by the US would cause other 
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countries to pause in their own ratification process. which in 
turn would foster a 'wait-and-see" a t t i ~ d e  by industry and 
discourage the investment needed for a technology roolu- 
tion' (Benedick 1998). 

However, it needs to be recognized that even if the h t o -  
col were to come into force without US ratification, the 
agreement could not be sustained without effective US par- 
ticipation achieved sometime in the years 2000-2004. 
(Grubb,Vrolijk, and Bmck 1999). 

However, the need to ratify the Kyoto Protocol, with 1II its 
flaws, is underscored by the feeling among wme DCs that a 
renegotiation of the Protocol would io e B m  m o u n t  to a 
complete undermining of the FCCC.This fear arises out of 
the anticipation that a renegotiation would inevitably place 
the issue of 'meaningful participation' (mad tpgets or commit- 
ments) by key DCs on the ccnm stage without the Anna 1 
countries having undertaken any significant measures since 
1992 to date. This would be a major deterrent to m y  htnher 
negotiations and would tantamount to the death of the 
FCCC. 

It is perceived that the unequivocal stance of the DCs on 
commitments has weakened the Profocol and left it '. .. open 
to right-wing smacks'. In hindsight, the stance could have 
been that 'we have started but our path is slower'. Alw, some 
indication on the broad rime-frame within which the DCs 

! 

could take commirments may have helped.The way forraud 
that is being suggested by the various responses is to be open I 
to the CDM and actively seek such cooperation, and, at the I 
same time, begin a review of domestic GHG policy incentives 
through the implementation of win-win measures such as 
energy sector reforms. Some convincing action or commit- 
ment by non-Annex I counmcs is needed as a stan. 

Developmental aspects 

There is no denying the fact that the DCs necessarily have to 
grow to meet the growing needs and aspirations of their 
populations. Any international treaty cannot obviate this fact. 
In this conten, the Kyoto Protocol has somewhat 
underplayed the development aspect. Further. adaptation to 
climate change, which is likely to h.ve a grcaxer impact in 
vulnerable DCs, has not been accorded significant prioriry. I 

Although, there is a provision in Article 12 for an Adaptation i 
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Fund, the fact that it will result from proceeds of CDM 
projects, and not through any other mechanism may render 
CDM to be a relatively more expensive option, thereby fore- 
closing any chances of the DCs undertaking meaningful 
measures to combat climate change. 

As mentioned earlier, resource and technology transfers 
should have been clearly mandated for in the Protocol to 
ensure that the DCs break the vicious circle of poverty and 
pollution. 

Long-term perspective 
The ultimate objective of the UNFCCC is the stabilization of 
GHG concentrations in the atmosphere at a level that would 
prevent dangerous anthropogenic interference with the cli- 
mate system.This objective can be addressed only partially 
and marginally in the short term. This is not to undermine 
the importance of the short term, but is a recognition that 
measures in the short term are steps towards the longer-term 
objective. 

However, there is growing opinion that it is fair that the 
DCs have no commitments for the first commitment period, 
but thereafter non-Annex 1 countries cannot be treated as a 
homogeneous mass, and some select countries will necessarily 
have to undertake some form 
of commitment. The question 
that looms large is not 
whether but when the DCs 
should have commiunents, 
keeping in view and distin- 
guishing between stages of 

The questlon that looms large is not 

whether but when developing 

countries should have commiments. 
keeping in view and distinguishing 

between stages 01 development. 

development. 
The burden-sharing could be akin to the current mecha- 

nism for sharing of the budget of the United Nations. If 
GHG limitation is considered a public good, then the reluc- 
tance of non-Annex 1 countries to do anything is akin.to the 
free-rider problem. In principle, some participation is called 
for. However, one cannot ignore that meaningful participa- 
tion by Annex 1 countries is as important. 

The DCs could agree to a target, and not a cap, in the 
second or third commitment period provided Annex 1 coun- 
tries have met their commitment in their previous commit- 
ment period.This would be a fair way to proceed, similar to 
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that of the Monaeal Protocol.This, accompanied by edua-  
tional and publicity effons, would take away the initiative 
from indusmal groups opposed to action to combat climate 
change.Targen could be linked to growth and declining 
emissions per unit of GDP (gross domestic product). and 
need not be rigorously defied at this point in time. H-, 
they need to be linked to Annex 1 commitments and per- 
formance. 

Under these circumstances, there is r need to find ways 
and means to ensure that governments continue to confront 
the risks of global climate change, and discussions need to be 
looking ahead for ways to keep governments engaged. Views 
expressed on the necessity of initiating a debate on long-term 
principles ranged from W i g  very imponant to the extent of 
providing a panacea to several issues being debated, to t h e  
that such a debate would distract resources and energies away 
from the more meaningful issues. The diversity in vim 
expressed is Plso evident by what respondents felt were 'mean- 
ingful issues'. Some dehed  mePningful issues as 'a substanrial, 
biding agreement', while others =re of the opinion that 
setting emissions limits, at least in the nerr term was a hmda- 
mental error of the Kyoto Protocd. A set of v iew held is tb.r in 
addressing Ion--term principles, the 'short-term issues' like 
the question of DC pPrdcipation could be addressed and this 
would help in moving the Kyoto Protocol forward. 

It is essential that all the Kyoto mechanisms be fully con- 
stituted and ready to be implemented after COP-6. Other- 
wise, the time-kames in the Kyoto Protocol will quickly 
become unrahfic - targets wdl not be abk to be reached in 
less than a decade. It was necessary to hnre long-term mpxs 
and for the scientist to dmlop srrnnriol for different lev& of 
srsbilization.The selection of che k R I  of stabitintion h r politi- 
cal proms and will form che basis of long-term ~ t L ~  

A rare and sole point of view expressed was that the total 
absolute emissions for a country should be the basis for 
deciding a longer-term agreement. Clearly, this respondent 

'C felt that population, the level of economic activity, and the 

i composition of output, resource endowments, etc., were not 
important factors in the longer term. Could this be taken to 

I 
l imply that the US would have to undertake the largest reduc- 

tion @oh in percentage and absolute amounts) by v ime of 
being the single largest emitter? 
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Issues with respect to the long-term principles are dis- 
cussed at two levels. First, is it meaningful to talk about a 
longer-term perspective? A view expressed was that there 
exists no perfect agreement for the long term. A process of 
adjustment is required; for example, the experience of the 
Montreal Protocol has been to negotiate every two years and 
implement. Second, what are the relevant criteria in address- 
ing the longer term? 

Another viewpoint expressed was that the concentration 
level of 450-550 PPM (parts per million) with commitments 
from all major countries (both developing and developed) 
was difficult to achieve with the technological options cur- 
rently available. Further, if the DCs are allowed to catch up, 
then the target of 550 PPM or less would have to be given 
up. This viewpoint clearly indicates the helplessness of the 
developed world to show leadership and their hope that it 
would be possible to limit emissions in developing econo- 
mies. 

There were those who held the opinion that meeting 
commitments under the Kyoto Protocol was unlikely. They 
felt that the Kyoto Protocol was badly flawed and it would 
be useful to begin to think more rationally about the kind 
of emissions reductions agreement, which should be under- 
taken in the long term. Quite different views and perceptions 
drive different countries. It is very useful to continue the 
discussion, not so much with the short-run objective of 
another agreement, but with the objective of educating every- 
one about the science, the economics, and the politics of 
global warming. 

The emphasis has to be on encouraging more countries to 
participate and reduce absolute emissions. It was felt that the 
long-term agreement or any agreement is not a technical 
issue and that a higher level of participation is called for. This 
can be achieved when the capacity for effective participation 
is enhanced, specifically for the DCs. 

It is unlikely that, in a negotiating sense, principles for 
longer-term agreement will yield anything more specific than 
what we already have (i.e., common but differentiated 
responsibilities, avoid dangerous human interference, promote 
sustainable development, etc.).What is required is an intellec- 
tual debate on equity and the longer term. A long-term vision 
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and not a long-term agreement is required. Negotiaring a 
longer-term agreement would only distract people, absorb 
resources that are better employed elscwherr, and would 
almost certainly not yield a meaningCul result. 

However, a discussion beyond the Kyoto Protocol is w e n -  
rial, as it does nor address the problem. But, future discus- 
sions need not adopt the Kyoto Protocol suucture of emis- 
sions limits.They should movc away from sening emission 
limits at least in the near term. It was a fundamental v ro r  in 
the Kyoto Protocol to have defined early emission urgers. A 
more appropriate approach would have been to agree to 
efforts whose effects would constrain the grmarb of emis- 
sions, and, more importantly, stimulate technological innova- 
tions, diffusion, and transfer that will be ctitially important 
for changing the long-term trend of emissions. The  pnxisc 
level of emissions in a decade is unimportant and s p e g  
the emissions target for particular years in this h e - h e  
distracts attention from the important work that needs to be 
done. What we need to do is to lay the groundwork for 
changing the fundamental drivers of futurr emission ucnds. 
Measures that could help with this are programmes to stimu- 
late R&D, pilot projects to demonstrate and transfer innova- 
tive technologies, removal of subsidies that are in conflict 
with GHG mitigation, carbon taxes, reorienting the objec- 
tives, and implementation of nansportauon and land-use 
planning and programmes directed at influencing the charac- 
ter of major new infrastructure investments, such as electric- 
iry generating plants. 

If we are looking at confidence-building measuredframc- 
work, then a planning horizon of 2020-30 is more realistic. 
Prior to this, commiunents for the Grsr budget period would 
need to be achieved. The stone age did not end because them 
was a shortage of stone. Similarly, m would nzcd to move 
towards a decarbonized civilization by 2050. For moving 
ahead in the long term, there is a need to work towards a 
decarbonized civilization backed by derelopment p- for 
the poor. 

The level of emissions from fuel combustion across differ- 
ent countries shorn considerable variation in terms of abso- 
lute amounts (Figure 3), per capita emissions (Figure 4), and 
GHGs emitted per unit of GDP (GHG intcnsiry).The GHG 
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intensity has been projected in terms of both GDP at marker 
exchange rates (Figure 5) and GDP valued at PPP (purchas- 
ing power parity) (Figure 6). 

million tonner of CO. 

World OECD EU US Japan Germany China lndia 8fazil 
iota1 

1990 1995 

Figure 3 Total CO, emissions from fuel combustion 
Source IEA (1998) 

World OECD EU US Japan Germany China lndia Brazil 
10111 

1990 1995 

Figure 4 Per capita CO, 
Note CO, from fuel Combustion 
Source IEA (1998) 
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It may be argued that the DCs like China and India are 
significant contributors of GHG emissions. However, on a 
per capita basis, their emissions levels are lower by a large 
margin. This clearly indicates low levels of energy combw- 
tion, making funher reductions practically impossible. 

It is evident that not only is the contribution of the OECD 
(Organization for Economic Cooperation and Development) 
countries large in absolute terms, but also in per capita 
terms. 

On the other hand, the GHG intensity of luge DCs is 
relatively high, leading to the argument that in the future 
emissions from this group of counmes will grow significurtly. 
However, estimates of GHG intensity in the context of PPP 
narrow the difference between the OECD and developing 
countries. Also, some large and highly C0,-intensive DCs 
like China have shown significant improve&ents in reducing 
CO, intensity. 

It is time that interpretations and arguments bawd on 
such numerics M jettisoned in favour of a global vision to 
address the climate change problem. 

flgun 5 CO, intensity 
Hate W,banMcombuslios 
Sauce lEA(1998) 
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hgCoJ1990 Us dollan PPP 
1.4 1 

" 
Wodd OECO fU US lapan Germany China India Brazil 

Figure 6 CO, intensity 
Note CO, from fuel combustion 
source IEA (1998) 

Several respondents to the survey felt that an equitable 
basis for a longer-term agreement was desirable.These could 
be defined as Parties taking on binding commitments when 
the per capita incomes reach the OECD average of 1990. 
Other criteria suggested for non-Annex 1 Parties to take on 
commitments were those when their per capita emissions 
reach the world average in 1990 or reach the OECD average 
in 1990. Some respondents from developed countries were of 
the opinion that though theoretically the long term has to be 
based on the principle of equity, in practice this would never 
be, and hence a more pragmatic approach was required. I t  
was iterated that it is not good enough to have an equitable 
all-round disaster through no action. 

The long-term agreement has to be structured in a way 
that it is to the benefit of the DCs that are, or would become, 
major sources of GHG emissions. Often this is discussed in 
terms of what is equitable or fair. But, ultimately, burden 
sharing will be decided on pragmatic grounds. The DCs 
cannot be compelled to take actions that are not clearly in 
their self-interest; they will choose courses that best support 
their many objectives, including very prominently economic 
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development. If we arc serious about stabilizing conccnas- 
tions of GHGs, this can be achieved only with subsuntial 
mitigation in the DCs, probably we11 in excess of ahat  w u l d  
be within their self-interests. So, for any strategy to be suc- 
cessful at stabilizing concenmtions, it will be nectzury to 
smcrurc agrcemcna such that the burden is zhifted wry 
much on to the developed countries. One framework that can 
readily be designed to achieve this m u l t  is a system of m d -  
able emission rights. It can provide a riamework in which 
GHG emissions arc mitigated in indusmalizcd and develop 
ing countries, with the costs of mitigation k i n g  borne largely 
by the wealthier counmes while accommodafiag tbe develop 
ment goals of poorer nations. 

As seen in Figure 7, devtloped counnics are farthest down 
the road of not sustainrble production and combusdon, and 
must rcdirm their economy most drastically toward 8 dcvc- 
lopment path C. The DCs must now start redirecting their 
technologies and economies as well. There has to be a change 
in lifestyles; this is nor easy. Howcvcr, sacrifices bave to be 
made; this requires a movement away from a target-based 
approach. In other words, without the shift in obligation, we 
need to focus mumally cooperative, action-oriented approach 
with less emphasis on legally binding targets. 

Figure 7 Sustainabilii Eorridor 
Soma I)(IWS AG/l€RI (1991) 
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The policy question that the IPCC is trying to provide 
answers to is the future level of stabilization. An agreement 
on the level of stabilization can be flexible; what is required is 
to initiate a dialogue on various alternatives to define equity. 
The basis for burden-sharing should be indicators that were 
considered when differentiation was discussed, for example, 
economic growth rate, as  a surrogate for development. 

Per capita emissions or per capita income levels are ideal 
but naive solutions and probably the most realistic option 
would be based on GHG intensity. The DCs can demonstrate 
participation by adopting 'leapfrogging' as a development 
strategy, i.e., adopt sustainable and better technologies early 
in the process of development. 

Not everything hinges on negotiations and agreement. 
Social change comes about with changes in values and behav- 
iour. Adoption of new technologies would contribute to 
addressing this problem.The Kyoto Protocol certainly sends 
out a message about the direction, namely to move away from 
fossil fuels, which would pave the way for global consensus. I t  
is being recognized by all including multi-national corpora- 
tions that it is important to adapt to survive. The  value of the 
Kyoto Protocol is above and beyond what it says. 

A consensual approach is the only way out. While political 
negotiations continue, efforts should be made to identify 
sectors, technologies, and constituencies that contribute 
towards meeting the objectives of the UNFCCC, independ- 
ent of the political process. The focus could be on negotiating 
acceptable and desirable energy regimes rather than on con- 
tentious issues such as targets for emissions reduction. The  
critical goal is to transform the global economy from its 
current dependence on fossil fuels to sustainable energy 
forms such as renewable energy sources. 

In doing this, the corporate sector's role is integral. Some 
leading business entities have responded quite positively to 
meet this challenge and perceive it as good business sense. 
This is typified by the actions being taken by the Shell Group 
of Companies, British Petroleum, and DuPont. Rather than 
being passive observers, these companies are proactive in 
finding avenues within their business operations to limit 
emissions. 

Shell International Renewables will be investing 500 mil- 
lion dollars in the next five years to build a commercial 



Climate of Concern: bridging the divide 23 

business in this field. The focus of Shell Solar is on 
photovolraicl and biomass energy. Shell Forestry is con- 
centrating on energy plantations that will provide 
feedstock for biomass energy, as also fiz CO,. The aim is to 
explore the possibility for l a rge -de  power generation 
using wood gasification. 
British Petroleum is as innovative as the Shell Group of 
Companies in seeking solutions to the climate cbmge 
issue. British Petroleum has committed to reduce i n  global 
GHG emissions by 10% below 1990 base levels by 2010. 
Funber, it has installed an emissions trading system 
among 12 of its business units. These unin represent 25% 
of British Petroleum's globnl emissions, m d  it is envisaged 
that by 2003. against a baseline of 1995, it a n  effect a 3% 
emissions reduction. 
DuPont has set the goal of deriving 25% of its revenue in 
2010 from axas other than those requiring depletable raw 
materials. Also, it aims to source 10% of i n  energy needs 
in 2010 from renewable energy sources. 

EvcnruPUy, the global civil sodcry, industry, and the scientific 
community need to get i n v o w  in the process. A deanmlized 
response, without being p a l  of a cobacnt 1utiOd or i n l a n r  
t i o d  agreement, could perhaps be mom effccrivc. An intcnu- 
t i 0 4  maty is only symbolic and pmvida legitimacy. 

Conclusions 
While the Kyoto Protocol is perceived as a major achieve 
ment by many of the respondents, there is a significan~ dim- 
gence of views on the provisions in the Kyoto Rotocol- 
some strongly endorsed the flexible mechanisms, rejecting 
suict rules of rupplemenurity, others feel the contnry. Thae 
is almost a consensus that non-ratification by the US should 
not overwhelm the entire process Also, it became apparent 
through the responses that although a longer-term agmment 
to limit GHG emissions is essential, it should not dominate 
the negotiation agenda to the extent that ahon-term gods arc 
ignored. 

An overwhelming need to take initiatives now and capital- 
ize on agreements came through in this exercise. In sum, the 
above analysis leads us to the following conclusions. 
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* The Kyoto Protocol is, by and large, perceived as a major 
achievement. 

m The reaction to QELRCs is mixed. But the QELRCs need 
to be viewed in the context of the non-existent compliance 
mechanism. This, in effect, translates the commitments 
into a target or a guidance path. 
The flexibility mechanisms are considered to be an impor- 
tant part of this international agreement. It does seem, 
however, that the issue of hot air is perceived to be against 
the spirit of the Convention, bringing about no real reduc- 
tions in emissions. As such, one approach would be to 
explicitly exclude hot air from any measures used to fulfill 
commitments under the Protocol. What this would uans- 
late into essentially is that trading in emissions be re- 
stricted primarily to the CERs from the CDM and the 
certified ERUs (emissions reduction units) generated from 
the JI mechanism. The considerable potential that exists 
for cost-effective emissions reductions from countries such 
as Russia and Ukraine could then be exploited tangibly 
and with real and measurable reductions in GHG emissions. 
As a reciprocal measure, the demand in relation to the issue 
of supplemenrarity could be moreaccommodating. 

9 There is almost a consensus that non-ratification by the 
US should not overwhelm the entire process and result in 
a 'do nothing' scenario. It is important, for the spirit of the 
Framework Convention to survive, that the Kyoto Protocol 
is ratified with an obvious desire that the US would be in a 
position to stamp its endorsement of the same soon. - Non-Annex 1 countries should be responsive to rnecha- 
nisms such as the CDM, under the rules and guidelines 
developed, and this should suffice as 'meaningful partici- 
pation' by them for the first commitment period. In addi- 
tion to a proactive approach to the CDM, it is necessary 
for the DCs to highlight the actionslefforts that are being 
undertaken to reduce CO, emissions in the absence of any 
legally binding commitments.These efforts need to be 
recognized globally. 
The question with respect to the participation of the DCs 
is not 'whether' but rather 'when' they can take on legally 
binding targets. In other words, the DCs have initiated 
conducive policies and measures, but are at a stage where 
they can contribute in a limited way.The onus is on the 
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I Annex I countries to show leadership and demonsmte the 

I way forward. 
There is a need for scientists to define different 
stabilization scenarios.These will determine the magnimde 
of collective action required. Theoretically, equity princi- 
ples should prevail in determinig burden-sharing. ln 
practice, the agreement on any formulation for burden- 
sharing will evolve and be influenced by the ability to pay 
and the willingneu to pay. It is hoped that ultimatdy m o d  
pressures will prevail rather than political bPgniniag. 
Also, it became apparent through the responses that d- 
though a longer-term agreement to limit GHG emissions 
is essential, it should necessarily be the aggregate of a 
series of shorter-term measures that would need to be 
defined.There exist synergies between the short term and 
the longer term.The short-term policies have to be for- 
ward-looking to induce technological innovation and a 
change in lifestyles. This would require increasing the 
participation of countries, not only governments, but also 
the scientific and social community. This will bridge the 
many 'divides' - between the Nonh and the South, science 
and politics, and between the pment and fumre genen- 
tions. 
There is a need to look for areas of agreement - and 
perhaps there is a greater probability of having identical h 
views on the future global energy regime. Creating such a 1 1  

I, 

consensus builds confidence for concertcd action - lifting 
attention beyond the limiting scope of Kyoto and frozen 

I~ i 
postures. Already Annex 1 corporates are focusing on the j i 

future, as exemplified by Shell's scenario of 50% 
renewables in 2050 and i n  commitment to spend 500 
million dollars on rencanbles in the n u t  five pcars. 
DuPont's commitment to source 10% of all its energy 
from renewables by 2010 is another example. 
There is a need to define businns opportunities for the 

! 

North arising out of such a future scenario and possible 
local benefits for the South - e.g., grid independent power 
and lower pollution at the local level. Perhaps, there is 
need for a 'partnership protocol' beyond Kyoto, on which 
discussions should start now for finalization by 2005 or w, 
to focus on actions to reach the above vision - moving 
away from burden-sharing to initiative-sharing. 
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The mission of the Centre is to undertake research and outline policy 
initiatives that integrate developing country concerns i n  the search for 
effective and equitable solutions t o  global environmental challenges. 

The Centre's activities focus on Asia, and specifically lndia. Capacity 
building in other developing countries, which assists them i n  fulfi l l ing 
their commitments under the Climate Change Convention, is undertaken. 
The scope of activities range from preparing inventories of GHG (green- 
house gas) emissions, abatement strategies and policies, assessments ' 

of impacts, and climate change adaptation strategies and policies. to  
examining financing options and mechanisms for implementing GHG 
mitigation strategies and projects. The Centre actively tracks and analy- 
ses issues arising from the climate change negotiations. This involves 
interacting with negotiators from lndia and other developing countries. 
The Centre also provides inputs t o  the IPCC (Intergovernmental Panel on 
Climate Change) -contributing t o  the IPCC Special Reports on Sinks. 
Technology Transfer, and i n  the Working Groups II and Ill of the Third 
Assessment Report. The recently established TREAT (TERI Repository of 
Environmental Activities and Technologies) within the Centre would 
function not only as a mechanism for information dissemination and 
exchange, but also develop, i n  a proactive manner, a portfolio of poten- 
t ia l  abatement projects i n  lndia and provide technical assistance to 
implement such projects. Trade and environment is a complementing 
research area. 

Lao People's Democratic Republic national CHG inventory 
project [UNDP-GEF. New York, USA] 

Ena6ling activity for the pmpdrdtion of national mmmunications for the 
Democratic People's Republic of Korea [UNDP-GEF. New York. USA] 

REAT [Different sponsors for each programme] 

= North-South financial flows project [World Resources Institute, 
Washington, DC, USA] 

= COM/Activities lmplemented/oint~ (AH project [CIDA, Quebec, 
Canada; IlSD. Winnipeg, Canada; Pembina Institute for Appropriate 
Development. Alberta, Canada] 

International Energy AgencyGHG R60 programme [Federal Office for 
Foreign Economic Affairs, Government of Switzerland, Berne] 

ALGAS-India (Asia Least-cost Greenhouse Gas Abatement 
Strategy) [Asian Development Bank, Manila. The Philippines] - A survey of lndo-/apanese trade focusing on the environmental 
considerations in select industries [NEDO. Tokyo. Japan] 

= Preparation for the Fouiih and Fifth Sessions J t h e  Cop to the UNFCCC 
[Swiss Agency for Development and Cooperation, New Delhi, lndia] 

Technology opportunities to reduce GHG emissions in key developing 
countries and emerging economies [Lockheed Martin Energy 
Research Corporation. Oakridge. USA] 
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FEDERATION OF INDIAN CHAMBER OF COMMERCE & 
INDUSTRY 

(nCCI) 

Federation of Indian Chambers of Commerce and Industry (FICCI), the leading apex 
chamber in India, has been playing a catalytic role in the economic development of the 
country since 1927. Backed by a nationwide network of regional, state and local 
chambers of commerce and industry, trade and industry associations, professional 
institutions, bi-national chambers of commerce, corporate bodies and private firms, 
FICCI represents directly and indirectly over 1,00,000 business units, small, medium and 
large employing over 10 million people. 

FICCI has a strong international networking. It is the nodal agency in India for 
International Chamber of Commerce (ICC), Confederation of Asia-Pacific Chambers of 
Commerce (CACCI), SAARC Chamber of Commerce and Industry and is also the 
Secretariat for Indo-US Commercial Alliance, India-South Africa Commercial Alliance 
and India-Israel Business Alliance. FICCI is also coordinating the Indian Ocean Rim 
Business Center and the IORNET - an online information exchange service for the 14 
member countries of IOR-ARC. 

In the emerging global village, Joint Business Councils' (Jl3Cs) agreements with 64 
countries provide a forum for promoting trade, investment and technology flows between 
partner countries. JBCs are jointly sponsored by FICCI and ASSOCHAM from the 
Indian side and the leading Chamber of Commerce and Industry in the partner country. 

FICCI has twenty-six Committees and expert desks to deal with various sectors of the 
economy supported by a Secretariat of 250 well-kained experts. Foreign Investment and 
Trade Promotion Office (FITPO) of FICCI is the gateway to foreign investors and 
provides much needed matchmaking services. 

FICCI has formed a Quality Forum, which strives to enhance quality awareness among 
India's entrepreneurs. The Socic-Economic Development Foundation of FICCI works for 
the social sector development of the country through specific projects on health education 
and population modernization. FICCI has also set up specialized bodies to cater to 
sectoral interests including the All India Organization of Employees (AIOE), All India 
Shippers' Council (AISC) and Indian Council of Arbitration (ICA). The FICCI Ladies 
Organization (FLO) and Economic and Scientific Research Foundation (ESRF), 
Confederation of Indian Food Trade and Industry (CIFTI) and Food Research and 
Analysis Center (FRAC) add special value to FICCI's national and global initiatives. 
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CLIMATE CHANCE ACTrVrnES 

C l i c  change hamends all borders. It is a global isaK that concsm d. RCCl bs 
cstablishal the Environmental Infomalion Ccnta (EIC) with r view to promoting .od 
facilitating industry actions for envimnmenfll impmvcmcnt, mmpiling md 
disseminating bsiiess relevant information m CC, cnagy eflicimcy, c lan  tsbaologia 
and for pmvidhg technology intamaiiation savica to the Indian indusby. The Ctimrtc 
C h g e  India website has beeo developad uada USAIDflndia GEP project's Climrtc 
Change Outreach and Awareness Activity (CCOA) component by FICCI. Thc wcbsilc 
aims at geoeratiag greater awareness about this rid isw and the initiatives beiug ulrm 
a~ both national and inteanational levels to enable indushies make decisions on mitigdioa 
efforts. Thc websir provides information on topid EnvirommenW issues relaled do 
global climate change, like tbc Clam Dcvekfmcnt Mechanism and the KyW Protocol, 
ctc. and has a wmpaxlium of information on the Indian Scam&. 

The Global Climate Change d o n  pmvides information m the sciem;e of climale 
change, global climate change treaties and conventiom, and ODs reguMhs of 
countries. The Clean Development Mechanism d o n  an overview m tbc CDM ad 
research papers relating to the issue i n f o d o n  on the gmdmsc gas invauory in 
policies and programs, look up the Indian Secnario section. Thc site llso provides a 
detailed guide on appommities for Indian industries to rcduce tbeir gmmhowz gas 
emissions and to develop pmjecls towards mitigation. Ddails in this regard am available 
under the F'mject Guide section of (hc Handbook. 'RIC Fuoding O p h  d o n  povida 
information on how to xcure funding for v& mitigation pmjeds as well as the 
sources of fimding. 

The site also pmvidcs links to the sowcu of g r c a b s e  gas mitigating t h l o g y  
providas through the Techno Sourca &on Thc site helps keep tbe i m i u s ~ ~  updated 
on major climate change evmki taking place worldwide in the Evmt Wa&r sedioo 
and pmvides a List of publications on climate change related issues in rhc Publicdoas 
section 

The site is maintained and opwlted by the Budness Mormnrion Saviccs Network 
(BISNH'WORU)) of FICCI. 

Roporcd rok udcr  tLt CLM 04 of tk Climate Cbup Smppkmcmt (CCS) 
c o m p o ~ ~ t  of CEP project 

il~i As a rtnwce created under a prnriour projed of the USlMdia EN3 FlCCl is iatacsted 
inartcodingsaviceJtotheUSdIndiaa~~bmdngfonmrr.Tbcssaviccs  
w d d  ~Y be of the nature of "Information Rovidd. 7be website coukl arort as tbe 

I information r e p h y  rad a d d  be used to solicit views 6rom the rcsarch community at 
large. This muld be achieved h g h  wiw means like invitcd .rtick, disarsrion 
groups, opinion polls clc. EIC wuld be providing tbe information b r k  up to all the 

Y forums and would enable dissemination of information on a regular basis. The final 



research paper could then be made available on the site for reference purpose to the 
industry and Governments. 

GLOBAL CLIMATE CHANGE 

Human activity around the globe has reached a level where it is beginning to affect the 
earth's climate. Climate change is now becoming one of the major global environmental 
challenges, requiring new levels of international cooperation and portending potentially 
dramatic changs in many economic sectors. Even in fairly optimistic scenarios, carbon 
emissions from burning fossil fuels (in the fonn of C02) are predicted to increase quite 
dramatically. They will probably double h m  a total of 6.5 Gigatons of carbon today to 
13.8 Gigatons by 2050. Overall, about 80% of greenhouse gas (GHG) emissions from 
human activities are related to the production and use of energy and particularly the 
burning of fossil fuels. The bulk of the remaining 20% is associated with agriculture and 
changes in land use (such as deforestation). 

The IPCC predicts that, unless policies to reduce GHG emissions are widely 
implemented, global average temperatures will rise a further 1-3.5 degrees Celsius by 
the year 2100, with sea levels rising too. That means the rate of warming over the next 
cenhuy could be greater than any that has occurred over the last 10,000 years, the period 
over which civilization developed. This warming would bring about adverse impacts on 
human health, ecosystems, agriculture, water resources, and human settlements, inter alia. 

Moreover, the impacts of the warming are likely to lead to higher costs for developing 
countries than for industrialized countries (warming of 2-3 degrees by 2100 Ms been 
estimated to cost developing countries I-% of GDP), as well as major disasters for 
island states and iow-lying countries such as Bangladesh. India is the sixth largest 
emitter of GHGs in the world. Its rate of growth of GHG emissions is more than double 
the world average - 4.6% growth annually versus 2% for the world average. Net 
emissions of C02, the largest contributor to global warming, doubled in India between 
1980 and 1990. Thus India will be an important player in meeting the climate change 
challenge in the coming years. 

Nations around the world have been organizing a global response to the climate change 
challenge. In 1992, most nations signed the United Nations Framework Convention on 
Climate Change (UNFCCC). Subsequent meetings of the Conference of the Parties 
established the Kyoto Protocol where industrialized countries committed to reduce their 
GHG emissions to below 1990 levels. The Kyoto Protocol also established flexible 
mechanisms for countries to meet their GHG reduction commitments, including the 
Clean Development Mechanism, where companies in industrialized countries can invest 
in developing countries, such as India, to achieve carbon reduction objectives. 

The potential benefits of participating in efforts to address climate change are available 
now and in the immediate future. India could take advantage of these efforts to address 
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climate change and thacby iocreasc foreign & i t  investment, tcchnobgy tmrrfa, md 
job d o n  while reducing environmentPl impacts. 

This wcbsite is intended to be the definitive source of infomath oa climate 
issues in India It contaim uptodate slstistics and analysis cm the poky, legal, 
financial, and development rscetr of the climate change debate. We bop tbi 
reseamhen, govamnent, indusky, academies. and civic socidy will be infawd .ad 
provoked by its contents, and that it will enharice the caliber of the global debate on tbir 
pressing issue for the new millcnium. 

CLIMATE CHANGE - INDIA 

India is the sixth largest anitta of GHGs in the world Its rate of p w C b  of GHG 
emissions is man than double the wodd average - 4.6% growth amurlly v- 2% for 
the world average. Net emisiws of CO2, tbe lar@ c o n t n i  to global warning. 
doubled in India between 1980 and 1990. Tlus M i a  will be an imporlmt p l a p  in 
meeting the climate change challenge in the commg years. 

N a t i o n s ~ ~ w o r l d h a v c ~ o r g a n i z i O g a g l o b a l r c s p w s t t o ~ c l i m i e c b m g c  
challenge. la 1992, most nations signed tbc United Nations Fnmmmrk Comtentioa oa 
Climate Change (UNFCCC). Subquent meclings of the Confamce of the Portics 
established the Kpto Protocol w k e  industrialled countries ooarmiaed to rrduce meir 
GHG emissions to below 1990 levels The Kyoto Rotocol liso cs!&lishai fknbk 
mechanisms for countries to med tbcir GHG reduction cornmi- inctuding tbe . . 
Clem Developmart Mahatism (CDM), whae ampanics in i d u d m h d  cormlrks a n  
invest in developing cmmbics, such a~ Mia, to achieve carboo redudon objdvea 

The potential benefits of participating m cffons to ddw clirmtc chngc are NliLbk 
now and in the immediate future. India could take advantage of tbac eff& to dmas 
climate change and Ihueby iarrrPse foreign direct i nvsm~ot ,  tcchoology hasfa,  ad 
job creation while reducing envinmmcntal impads. 

This website is intended to be ibe definitive source of informaliaa on climate cbry 
issues in India. It contains up-to-date statistics aud d y s i b  cm the policy, kgrl 
%d, and development fPcds of the climate change debate. It is bopd that 
-hers, govcmenf industry, acaddeg and civic socidy will be informed a d  
provoked by its wntents, and that it will enhance the EPLibCr of the glow d e w  oa this 
pnssiog issue for the new millenium. 
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India's first portal site on environment 
Environmental 

Companies around the 
world have gained 
immense business value by 
moving up environmental 
concerns to the top of their 
business strategies. 

Click on 
www.cleantechindia.com 
and find ways to be Green, 
Clean and Competetive. 

lnf ormation Centre 
Objectbes 

Promoting and facilitating industry actions 
for environmental improvement and 
management. 
Compiling and dissemimting business 
relevant information on global climate 
change, energy efficiency, clean and 
climate hendty technologies ard other 
topical environmental iswes. 
Providing technology intermediation and 
business-to-business matchmaking 
seMces to the industry in support of its 
environment related initiat?des. 

EIC serves as 
A Clearinghouse for E n v i m t a l  
Technologies, Products & Servica - A Single Window for foreign companies 
to reach out to Indian companies 
A Database Provider for Environment 
Related Information - An Intermediation Mechanism for specific 
queries 
An Outreach Cell for Indian companies to 
reach out to their potential clients as well 
as to ach~we pdluton reduction 
object'wes 

,... ~ . . , . .- .~. ~.-~< 



En=- 
Cleantechindim k your inf~fmation + Checklists and Tech-tips: Take 
scurce on quick steps with the help of + Environmental Regulations in Pdlution P r e  

. .  . . Indii Information on all Indian -tpS=ld- 
e n v i r m t a l  regulations, acts, for different industries and 
n o t k a k n s  and rninimd Mtiond sectors. 
standards, covering an central as + I& md h t m  Success 
well as state level r-. Stories: Case studies of 

+ Elwi rmta l  News: The latest companies and organisations 
in Indian and global who have implemented 
env i r~newsMedbyOC's  environmental management 
special c o m e  and dso 
culledoutfromvarious~~~ces. demonstrated environmental 

+ Guidelines & Manuals: Dabomte excellence. 
Guidelines and Manuals on + Technology Options: Get 
e n v i r o n m e n t m p a c t ~ f  information on various 
environmental audit, consent environmental technologies 
mamgement and others. pertaMy to dfhent meda and + Best Practice Guides: Best e t o d f f e r e n t i ~ k c a k s .  

practices + Technology, Product, Service 



. Hosting Business Enquiries, Company Profiles @ Technology Profiles . Information Refcirral Library 
m . Organising One-on-one Business Matchmaking, Seminars, Conferences and 

r . Walk-in services at Delhi, Mumbai, Calcutta and Hyderabad . Intermediation services for technology solutions 
Y . Single window Information Service 

m 
EIC Regional Centres ... 

EIC Eastern Regional Centre 
Indian Chamber of Commerce (ICC), Cahna r 
4, India Exchange Place, Caiuma-I 
Tel.: 033-2202342, 2202344, 2203976. 
Fax: 033-2204495 
Email: icccal@giasclOl.vsnl.net.in 
EIC Western Regional Outreach Centre 

C 

United States Emlmnmental Resource Centw 
Indo-American Chamber of Commerce 
I-C, Vulcan Insurance Building, Veer Nariman Point. 
Churchgate, Mumbai 400 020 i 

Emimnmental Information Centre Tel: 91-22-2821413, 2821485. 2836340 
FederatiOn of Indian Chambers of Commerce & Industry Fax: 91-22-2046141 

(FICCI), New Delhi EIC Southern Regional Centre ~~ 

F-tiOn House, 1, Tansen Marg, New Delhi I10 001 Federation of Andhra Pradesh Chambers of 6 
Tel: 33251 10.373876070 (Extn. 354.339) Commerce & lndushy (FAPCCI), Hyderabad 

Fax: 91-1 1-3721504, 3320714 Federation House, # 11-6841, Red Hills 
Email: ~ a i . c o m  P.B. No. 14. Hyderabad WOO4 

contacr: M A J Jeyaseelan, Seaetary (FICCI) 8 Tel.: 040-3393428. 3393658 iii 

Executive Director (BISNETWORLD) Fax: 040-3395083. Telefax: 040-3393712 
Rita Chaudhury, Manager Email: f ~ h d l . v s n l . n e t . i n  

I 



and organisations offering 
environmental technologies, 
procClasandseNices. 

+WlsinessEnquiries: Searchforor 
register business enquiries on 
environmental technologies, 
equipment, instruments, 
prockxts and &es rebbng to 
joint ventures, marketing 
arrangements, export and 
import offers, technology tie- 
ups, etc. 

+ Global U i i e  Change: A whde 
mnge of information on global 
climate change issues covefing 
climate change treaties and 
conventions, country reports, 
greenhouse gas inventory in 
India, ODs regulations and 
measures, and clean 
~ m e c h a n s m i a u e s .  

+ Contact Directories of 
Environmental Organisations 
wrkhkk: Get c o n p e k m ~  
mailing lists and merge l i  of 
environmental companies, 
organisations and agencies 
amnsed b y c w .  + Calendar of Environmental 
Events: Get list of upcoming 
envirormentdanenhinhdad 
abroad, wtmch k k k s  sgniras, 

workshops, conferences and 
m p r v .  + PuM~ations hdsc: An indsc of 
environmental publications 
searchable ttYough keymfds. 

+ G l o b d ~ ~ : ~ t o o t h e r  
sources of environmental 
information across the gfobe, 
~ i n c l e b / s m e d t o p l c s  
and sear* with kpwcis 
from the OCdatabase. 
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www.cleantechindia.com is a technologies and consultancy 
highly interactive and content rich services and environmental business L. 

web site providing environmental directories. All in an easily searchable 
information relevant for Indian format using multiple pammeten. 

Y 

Industry. It also offers dynamic 
features for environmental Other features in the website 
technology and service include discussjon forums on I 

companies in India and abroad to different environmental subjects. 
register their product and services There are a large number of hyper .1 

and keep them updated with the links to all the important web sites 
help of online forms. on the internet providing 

environmental information. iti 
Cleantechindia.com provides a 
large volume of textual information Cleantechindia is also accessible I 

covering regulatory framework, from other major web site services 
technology options, best of FlCCl such as www.ficci.com, 
practices, check lists and www.  b i s n e t w o r l d . n e t ,  c 
environmental status reports. w.iornet.org, w.%arcnet.org 

which provide a variety of business e 
It offers a large database of information and business match 
technologies, sources of  making services. r 

m 

m 

Y 
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FICCI PRESENTS THE BEST 
BUSINESS WEB SERVICE ON TIlE NET 

) Get extensive information for your business 
) Add custom made dynamic features to your website 
) Update your information on the net in real time 
) Avail of total and turnkey web solutions 

Unrivalled Business Utility Services 

Get Global Visibility 
Gain from the international Unkages of BtaWdiawith 
bmim d a t i o m  all oper theaorld 

* Rerfi ad to the SMRC munlries thmgh the 

S M R m  mslucnBewn 

1 Explore b- op~tuni t ies  in the Indian 
Ocean Rim muntrig thmgh tbe IOlUW 
-arm 

' Establbh lmdm Iiilnwilhaith mcounhls 

thmugh8sroe--Mica~~~lbhaindiacom/afria 

Bemme a part of India's large~l busine direetMy on 
the Internet 
Showcase all your produeb andservices d t h  pictures 
and .spdications 

b ktnd target c l i l s  through B i i n d i a ' s  shudmd 
search features 
Gel prime positioning in Biilndia's search rsuh 
Create olstomised on-line forms to receive real time 
response from ptenUal cllenls 

up p m r d  s d  web page for inter and intra 
office use 
Make instant announcements and upload information 
from slngle or multiplelocations 

b Malntaln upbdale address boob, cablops ete. 
thmugh the relationd database badrend 
Avail of contextual hypec link to ywr homepaga and 

p r o d u d / ~ e s h w a c e  
1 Find busingsenquiries, tenders and hade fair 

information related to your busines 
Gel regularly updated country, we and i n d w  proRla 
lke Bkndindia's pUcy update database to regularly 
trackchanger in CovL regulatlom 
Avail of special database services on environment enagy 
effidencj and agribusines 

Federation of Indian Chambers of Commerce and Industry 
For Membership and other details contad: 

BISN!TjNDh FICCI, Fedenlion House, T a m  M q ,  NRU Delhi - 100 001 
1M. 91-11-3721~13738760 (Exl321) Fax: 91-11-33207141 3721506 E-Mail: bisnel@bknetindiacwn - 



ENVIRONMENIAL TECHNOLOGY 
. .. 

provide phasing wt 

RVNHOUSE GAS'.- . . .: and desaudiin'~ idmtifirb* PCBs 

WSSIONS 3 certain PCB substitutes, along with 

4TTLE. Washington, April 13, 2000 amia ted  e q u i p ~ t .  

YS) - The City of Seattle plans to The regulations deal with remining 
#brace renewable energy and energy in ewipnen a 

iciency to drop its emissions of as tnnsformers and capcitors. 
eenhouse gases to zero. The City 

The new regulations apply to England 
tuncil has unanimously adopted a 

and W a l e  Similar regulations are being 
-1 tomee1Sea11k0s krruredectricii . 

~ntroduced separately lor Scotland and 
eds with no net emissions that are 

sked with global warming and climate 
Nonhem Ireland. 

'ange. DOE BUILDS WORLD'S 
3e goal will be met through reliance FIRST HYBRID FUEL C E U  
1 existing hydropower and TURBINE 
'velopment of new wind, geoc-', PITTSBURGH, Pennsylvania, ~ p r i l  18, 
lar and landfill gas facilities, as well 2000 (ENS) - The dOs hhybrid fd 

I 9 * any cell power plant has been built and is 
.ssil fuels are required to meet beginning a country trip to itr te9 
ectricity demand. the City plans to irma~lation in ,rvine, The new 

Ihe carbon Ihrough power plant, the first i n  the world to 
:her measures such as forest cdne a dlhe a" with a 
:election. gas turbine, is one d the cbnesl and m m  & 
IK MOVESTO ELIMINATE efficient ways to pmduce electricity. ~LS 

.OXIC PCBs success could help usher in a new -ion 

for the worldOs ekaric power inkavy - a 3NDON. Englad, April 13,2MX) (ENS) ! I b * s , ~ 7 : ! i . ; ' ~ l + f i  
The united ~ i ~ ~ d ~ ~  new Sm"e d P- that wouM , 

! :+, 2 
combustion. 'AmericaOs need for !$ euures today to phase oul and dispose ... ~ 

,.. - 
;f toxic p?iychhnaed biphenyb (PCBs). electricity i s  growing. This innovative ' 

i 
wir4 Minister, Michael Meachei hybrid fuel cell turbine will hdp meet tha 

! 

tld the r e g u l v i  are inlended to Rduce need by providing us with reliable . Emhmmtd 

nvironmental damage from the electrical power-generation resources.' ] hkrnrrlbn b 8 

hemicak which can ham sea mrmuls wid Energy Secr&ary, Bill Richardson. 1 M R o J s d  
xluding seals, otters. dolphins a well a 'This  is a tremendous achi-nt mat i d 

nlar bears will pnmace cleaner and more e f i c im  

produaion d electricity.' - 
h ~ironmenlal Pmection Regulations 

000 (Disposal of  Polychlorinated The advanced technology relies on a solid 

;iphenyls and other Dangerous oxide fuel cell which i s  an W y  of 

ubstances) tabled i n  the House of ceramic r u b  rhweachopen~ likes 



never run down as long as fuel - in this 

case, natural gas and air are provided. 

Siemens Westinghouse has completed a 

factory acceptance tea of the power plant 

and will now transport it to the National 

Fuel Cell Research Center at the 

University of California-lwine, where it 

wil l  be operated by Southern California 

Edison for a year of  testing in  a 

commercial setting. When installed, the 

system is expected to generate electric 

power at 55 percent efficiency - meaning 

that 55 percent of the energy value of the 

natural gas fuel will be convened into 

electricity. A conventional coal plant, by 

contrast, converts only 35 percent of its 

fuel into electricity, while todayus natural 

gas turbines average jug over 50 percent. 

Powerful Pulsed Ultraviolet 
Light Headed for Municipal 
and Industrial Use 

been the focus of research and testing for 

several years by academia, governments 

and industry because these pulses deliver 

the disinfection effects of U V  at 

intensities thousands of times stronger 

than conventional UV systems and 

without the risks associated with 

chemicals such as chlorine. Research has 

further documented that pulsed U V  i s  

effective in dealing not only with bacteria 

but also a wide range of pathogens in 

water such as Cryptosporidiurn which is 

of increasing concern to public health 

officials and against which chlorine has 

been found to be ineffective. The US 

Environmental Protection Agency and 

other world regulators have also begun 

restricting the use of chlorine due to the 

discovery of disinfection by- products 

that have been found to release 

carcinogenic volatile organic 

compounds. 

Managing waste disposal, 
the economically Intelligent 
way 
As environmental drawbacks of was( v 
disposal methods like land-filling and 

incineration become evident, the process 
b 

of biomethanation of wane by anaerobic 

digestion offers several benefits - 
economic, environmental and rocial. End 

products are valuable biogas and good 

quality orgnic manure. Internationally, this 

technology has been recognised for its 

pollution abatement schemes of solid and 

liquid organic waste. TERI-INDIA has 

developed a high rate digester for fibrous 

and semi-solid municipal solid waste that 

promises to  revolutionize the waste 

disposal industry. This TEAM (TERI 

Enhanced Acidification and Methanation) 

process is quick, economically vible, and 

apt for food and agro-bared industries, 

including vegetable mandis. 

RESTON, Va., March 20-E-Wire- 

LightStream Technologies, Inc. announced : 

engineering breahhroughs today that will 

accelerate the largescale application of environmeml imp&,- to acc 
.?:.;I 

advancedchemical-freepulredultraviolet new environmental management agenda mtst aim at =tj"tinuous environmental ~ . .  , ...,.. > * . , .  ...,> 

(UV) light, the long-anticipated treatment improv&nt that respects be importance of G i a l  and eco$&nic . ~ .  health. It rnua drive 

technology that could replace chlorine continuou; environmental improvement to accompa"'~~onti"'ws'&o~mic and rocial 

and its associated health risks in water 

disinfection b y  municipalities and 

industry. According to company officials 

the breakthroughs achieved in  scale, 

and cost will result in the 

advanced disinfection technology 

becoming commercially available later 

this year. 

Pulsed U V  dramatically enhances the 

advantages of ultraviolet light for water 

disinfection by delivering the light in high- 

intensity pulses that can be repeated many 

t i m s  per second as water moves through 

a reaction chamber. These advances have 

gains. ~ ' 

This integr&d 

almost every environmental issue, and that they aredteninterrelated or connected. 

Therefore, the focus of this funaional integration mud be to replace the traditional 
compamnentalizarion d envimnmnal problems. Instead makers mua work with 

cmwxting cme& $at allow all aspects of an emironimental is& to be addressed. 
. . ~  

Vbluncary aaion has b& taken by many of the worldus idp~&urbies to reduce resource 

use and eliminate waste. The fact that thw d o n s  are in i&sttyUsown economic self- 
inter& does D% d&~' 'knn their emimnmem!al sigiificance.:~n the contrary, the happy 

dixwety that what is 'good for the environment can 81d be goad for business m y  do 
much to .ieverre tPdr'fol,which .. .,, industry itself was b@nallylargely responsible. This 

.win-win0 situation bodes well forthe planet." 

Professor Klaus Topfer, Executive Director, UNEP 

at the FICCI-TERI Global Conference "Green 2WO : Agenda for Business" 



ENMRONMEN'HL S'INVS REPORT OF *Q 
CHLOR ALKALI INDUSTRY 

INDUSTRY PROFILE 
Raw Maeriak used 

The raw materials used by the 
Chbr Alkali induary ue Scdium 
Chloride, Barium Carbonate, 
Sodium Carbonate, Sodium 
Sulphite, Sulphuric Acid (98%). 
Fbccubn, Alpha Cdlubse. 

PrrducC Range 

Main f'mchd bC.X6b;C Sah Main b,-pmbs inckdeChbrine 
and y&ogen Orher by- include Hyhahloric Acid 
and sodim tinx€hknite. 

Ca**ic Soda is& in Aluniniw Pape~, Twik, Sop. Hmy 
Staple Fiber, Dye Inennediaes, Phamaceuicak, ftc. C h h  
(for end-use Industries) is used i n  PVC, Paper, Textiles, 
Chbfinated M n  Wax. Stabk Bkaching P&, Pesticides. 
Wam Treaenen. HydmcMoric Acid, Etc. Hydqen is used in 
Hydmchbric kid, n)rdrogenaed VegeAk oils, a Fuel, Etc. 

chmiog&ks Used 

Cauuic Soda is manufactured by Elmrolysis of Brine in  
Elect-ic Cells falling in ihe Mlaving lhree cat--- 

Mercury Cdk  

Cclk ino Membm Celk b *ay high h. he 
H u r d r d M e r c u y d h B E n a a e e h r i r l l d m ~  
Membrane Cell Tdwdogy  is SUt d &  AJI Envimmpn 
Frimdly TechnQkIgy.) 

L i g * d ~ ~ T h c l i q s d ~ d ~ ~ ~  
pob*rrsaireduemMcrcuyCaumnDa, . . 

in Mercuy- C d b  
H i i  TD5 maul C h o b d  bCdr) Sosna. Rei&al CNaine. 
Alkaline Sueam fmm E- ticuse. Aci& Sman frum 
Hydrochloric Acid: Washings; L e ~ ~ i ~  Iron, 

Uasa4Riper,andAsbeslo1hbchomCcll~alSectmd 
Diaphagm C d k  

A i r ~ T h e d r ~ p m b k m ~ ~ t o ~  
Cor*ani~ion&toHydoga,Venringrrd&~CetiF&luei 
Power Failure; Chbn'ne CoRarinaim; rd t++xMmc Arid 
Mia E m i s s i o n s f r n m ~ c o d e r r d ~ s m i p d p b n .  

b M W p t e : T h e s d i w a e p o b b n r r k e & m ~ m  
€kine Mud in Mercwy Cells- Calcium d 
ConcMralion in Brine Mud; Chbrine in  Brine Mud; Used 
AsbesmshanCdlR&Secdon;dSpenMembmhom 
Membr;me Cdlr  

Noise Pollution: h is mainly due to operaion d Chbrine 
Carpremr  uud in liquebction d Chbnne. 

- Formaion dCMorine and Anu)gam dbdium wirh a llowing 
areandMercuywhichdsoserwarCahode. CURRENT CWPUANCE STATUS 

- A m a @ n i s s l l b s e g v e n t l y r e x t e d w i t h w a e r i n a ~  
Cell lLknuder/Decarparer) 

- Formation of Cauaic Soda and liberation d Hydrogen 
in Secondary Cdl 

Diaphragm Cells 

- I&dpaaa~d&besabmvrendedrode 
to pwen m a i o n  d Chbrine libeaed a the Amdr with 
cauaicbdabmedalhecamode. 

Membrane Cells 

- Traders Sodium kms lnd Sup- migra~im d Hyd~~xy l  
ionshomthe Caholyteirro Anolpend Chbrideimshan 
A M e  to Cacholyte. 

AirPdlurionCoNrdSyrrsnwimrcgadaWADWaeAir 
o * p m O h a b e m ~ u p i n e a c h u * n m s i l y ~ ~ d  
L i m  as absorblion chemical br Wase Chbrin. Due to  
d i&uh ies indoFhrgcdCd&mnbtnw~~nprmn 
b e i n g r r p ( x e d ~ n ~ a p s n b a e d o n ~ S o d a  
as absorption chemical. Al l  the i ndu~ r i es  receiving 
Envirompnol- & %mmn hprr ArrcsPlsn 
(EWnQific*andMay4, 1994nsea ing ipWADcpx i t i a  
r t a d n g m c J N l r a m r r i w d ~ d r p n m n n & l i n g d  
VriaaNpunIcPnrar 

W A D T o w a r u e w c l l ~ n e d a o o n n l c ~ ~  
s a d v d d 1 5 ~ m t h e n m b y o b n g c r c d h e i y n e m  
duing &%gn rage. Hcrebw, WAD q5imm ue generally mr 
tried through actual simulation of design conditions tor 
desmion d Waae CMaine. 

Chlorine ulilisarion in In& fof the lasl lbee yean iScRl pew-. 
tremarks: Capital cm d C o m e s h  d M e ~ u r y  and Diaphragm 



:-q* .-%I 2 :7 
~ e r c u w  e m i ~ w  a k h l  *hfieldstudier are being and L i M &  oi&ri;,ai~hlor(ne from liquid 

nmentJ into gas by Acid and scrubbing %,r/i* Sodium ~~drox i '  (to 
make a byproduct Sodium Hypochlorite). 

ng excess Hydrogen venting or fugitive 
use is removed by first cooling the gas 
following Demurcurization methods: 

inated Brine or Water: Treatment with 
fibre is *ah with in indusVy as per guidelines of Hazardous Carbon; Ahrpion in Silver-Zinc Catalyst; and T~~ 
Waste (Management & Handling) Rules, 1989. Colomel Process. Mercury is reduced to as low as 0.0005 
Chlor Alkali Industry is not a water intensive industry and 
therefore the liquid effluent discharge parameter (4TR d Product 
in  Mercury Cells and 1T/T of product in Membrane Cells) is 
well complied with. The slandard of Cooling Tower Discharge 
is not only being complied with but the bleedings from Cooling 
Towers are reusedhecycled with in-plant systems or for 
maintaining Green Belts in most of the Industries. 

SUCCESSFUL INITIATIVES 
Liquid Effluent 

General Control for all processes 

- By Segregating and adopting treatment to  various 
streams as undec- Mercury Bearing Stream; Chlorine Bearing 
Streams; High TOS Streams; Alkaline and Acidic Streams: 
Good Water Srreams generally emanating out of bleedings, 
Mow downs, condensation and evaporation processes etc.) 

- Reuse/Recyc\ing of effluents wherever possible with 
or without treatment within the plant 

Good hwse keeping and conservation of water through 
c o m d  on overflowings and leakages. 

Treatmenl 

Mercury Cell: The indusby has adopted following processes to 
control the Mercury pollution:- 

Amalgamation Treatment; Reduction Treatment; Sulphide 
Treatment; Ferrous Chloride Treatment; Magnetic Ferrite 
Treatment; and Ion Exchange & Chelating Resin Treatment. 

Diaphragm Cell: Control of Asbeaos is done by separation of 
kbesos from Cell Renewal Section Washing (etfluent) through 
ScreeninglSealing and Recycling of Supernatant liquor and then 
trearment!disposal of Asbestos sludge in closed system (without 
exposure1 as per Hazardous Waste (Management & Handling) 
Rules, 1989. 

Removal d Residual Chlorine from Effluent (for all prnceswk 
Chlorine escapes to liquid effluent from Chlorine Cooler 
~iindensate and from some other sources. Treabnent is done by 

End Box Venting is essential to  remove any chance of 
formation of explosive mixture of Hydrogen and Air. Mercury is 
removed by mechanical methods of Sealing two end boxes and 
applying suction. 

Prevention of Chlorine Emissions: It is achieved through Transfer 
of fugitive cx residual or leakage Chlorine in a closed circuit to 
WAD Waste Air Disposal) system; Complete emptying of Vessels/ 
cylinders before cleaning it internal@ with connection b WAD; 
Proper neutralization of Sniff Chlorine; Keeping minimum joints/ 
valves in Chlorine pipeline; and Regular Preventive maintenance 
of jointdvalves etc. 

Hydrochloric Acid Mid: Emission takes place from the Absorber 
Cookr of Hydrochloric Acid Plant due to failure ofsuction pumF 
or the water sprinkling system which supplies water both for 
Cooling & Acid gas absorption. Control is achieved by regular 
preventive maintenance, avoiding overloading of Cooling/ 
Absorption system, and ScrubbingNwtralisation with NaOH 
or Lime Solution in  Tail Tower. 

Arbestos from Cell Renewal Section 

- Shredding of Fresh Asbestos for replacement in closed system 
fitted with suction system. 

- Treatment/Disposal as per Hazardous Waste (Management & 

Handling Rules) in  Closed and Sealed system. 

Solid Waste 

De Brining of Brine Mud 

- It has been achieved to prevent contamination of land and 

alm to affed recovery of brine 

- Brine mud contains Sodium Chloride (Salt) which can be 
washed out by water. If the mud is filtered in a rotary filter, a 

mud of high' consistency is achieved and filterate can be 
recycled. 

Demercurization of Brine Mud 

- Demercurization i s  done to stop spreading of Mercu: 
Contamination of very serious type. 



- Addition of Sodium Hypochlorite keep the Mercury 
M e M r y  k n l r  

I 

I ~ e o ~ ~ c r y d k l c u ~ y h ~ ~ ~ ~ d l b c q p n  

scrqpingr.oemndarycellbbcbbywashingandb-eamem 

- 
Enpaaion d Purified Brine in h k  Fieldr 

The ideal solution of the problem is to produce Chlor 

I gndesahinihesah4byseaside. 

-- %igh brine pH and reduced r idHiut ion costs mvlr 

lower chlorine efficiency h i g h  power consumption 
ndbmrwprily. 

- Use d Baked Diaphragms p r e p a d  by mixing Mi 
with Asbestos has potential to achieve L o w e r  Power 
Consumption with the use of lower cunent density 
ndbwa*. 

Each diaphragm dl chknine ph  nu^ determine b om 
o p i m m ~ f o r l h e n w  '-J q=-jo'= 

M e d m m b h k e y c m p m n d a M a n b m C d l .  The 
mergymcpimnemndthepw*/dOunicndbyprxbm 
~ a r d u d o l b r i n e p o b a d i n a m a n b m c d l d e p n d  
o n l n e d m e ~ G a a J R p i r r m R D b r a * a m  
d malerial of conslrwcion Ea mmbner are a blk:  

C M r d  d Waste Asbcsks fmm Diaphragm Cell ~ I i t y u d e r ~ m n d r a m d o J o r A L J i ~ H l g h  
Sdeclivity&SodtuniontrvapalLwdecoiulm&wxe 

Thebestwy i rmaeacandd iymechewate~os in  dSu(ficienmechnicalwrgchbpmicalure.Ttprrk 
I closed system as per Hazardous Wane (Management L w*le 

s m p e d u p d a a n d ~ h r b m e r p e & m n n c e  
Handtirg) Rules, 1989. and Imp durability. 

n S C O P E f O R ~ O F N E W  IXnirgMwcqxffyaddiliminLdraJyMermbnnecdl 
Instalkion is prmaed. hiemwy & Diqdvm Cdk rc ako 

T E ~ ~ f f i R A D A T I O N S  TO beinn replaced phasewise by membrane cells due to 

Mercury Cell Baed R a m  

- The size of the cells can be varied within a broad 
range to give &sired rate d chMne pmbclii.  

- Intensifying RLD work on Mercury Extraction 
Stabilisaion praerpr 

- Strictly following Automatic Cap A d j u u m  bMen 
AnodeandC;rrhode&~ngbwerpowercmrvrpbon 

Diaphragm Cell B a e d  PbnU 

- Higher Cell liquor caustic strength and lower steam 

usage in caustic evaporation versus lower cell 
e l f k h c v  and higher power awaurpion. 

Lower current density, lower voltage and lown power 
consumpion versus additional cells and higher capital 
C o P r  

I.ower feed brine temperature, thus decreased steam 
.sage for brine heating, versus higher cell voltage. 
bwer 81ciency and higher power comunpion. 

. . 
EnvirarrPrulCaaiderriaa. wdvgarmheaining 
f a c i l i t i e s n r h a r e c t i h m ~ i p n c n b r b i n e ~ &  
pmhcl tre- are beirg uilised a tar a possb*. 
convmion. manopolar ekctmlyzerr should prefer+ h 
l d o p e d r o t h a t ~ c p r i f y d W i ~ r d & & s  
w o r l r i s m a t c h ~ d ~ b y ~ ~ n u r h r d c d l u m m  
each eleclrdyrn. 

There is still need for funher dt*elopmcn( wort on 
Dernercwizaim T w  br &rg Menmy - d 
1 0 - l S p p n i n W n e M u d u , ~ * r c k a d r J l b e ~  
panaedby~Rgrlraygenciaamprrrrlinabr 
DvrplrgRnpow (Npesenhscismf.jlbMrryin 
BrineMudhredonmKemdonLMn. 0n)rLtIeqMityd 
MeM~Watehasbeenpeur&dunderHurdaaWate  
( M n g e m e n n d ~ r u b 1 9 8 9 a 5 K g ~ A ~ n u n  

The following technologies need to be d o p e d  to control 
MerruyPdfi*md&inckid 

ConveniondtcialmercurywH&(b/b~lingwithbdun 
Sulphide nd then using ic a IantKIL 



Enviro lnternationa1'2000 
2nd International Trade Fair + Seminar 
on Technologies For Environment 

Date : Sepember 27-29, 2000 

Venue: Pragati Maidan, New Delhi, 
India 

Organiser: 

Tm Sewices Ltd 

Oil And Gas Conwitants 

48 PORTLAND PLACE 

London WIN 4A1 

United Kingdom 

>~ 

&...L., 
. 

Dechemda Dt 

lephone No : 069-75640 

Fax No : 069-7564-201 

email: iniocMechema.de 

3" Water Asia 2000 
Date : September 1820,2000 

Venue: Pragati Maidan, New Delhi, 

Organirer: 

lnterads Ltd. 

Conferences & Exhibitions 

A-1 13, Shivalik 

New Delhi - 110 017 INDIA 

Telephone No : 91 -11 - 628: 
628301 9 

, India 

30181 

Fax No : 91 - I 1  - 6228928 

mil: b&3interadsindia.cm 

Entsorga 
lntOl Trade fair for recycling & waste 
disposal 

Date : June 26-29, 2000 

Venue : Cologne, Germany 

Organiser: 

lndo German Chamber of Commerce 

PO Box 11092 

Mumbai - 400 020 INDIA 

Telephone No : 91-022-21 861 31 

Fax No : 91-022-2180523 

email: igcc@giasbmOl.vsnl.nec.in 

Envirotech 2000 
Date : June 5-7, 2WO 
Venue: Metro Toronto Convention Centre 
Toronto, Ontario, Canada 

Telephone No : 416385-2030 

United Natlons 
Environment 
Programme's Sixth 
International High-level 
seminar on cleaner 
production 
Date : October 16-1 7, 2000 

Venue: Montreal, Quebec, Canada 

Telephone No : 519-337-3423 

Fax No. : 519-337-3486 

Email : c2p2C3sarina.com 

website : hapJ/c2p2.rarina.cOm/summit ' . 

Sixth World Congress on 
Environmental Health 
Date : lune 5-9, 2 q  

Venue : Oslo, Noway 

Organiser : Nolwegian Miniav of Health 
and Social Affairs and The International 
Federation of Environmental Health 

Website : www.fmh.no/ifeh/English/ 
start.htm 

I 
Telephone No : 44-71 636 9156 

International Meeting On 
Chemical Engineering, 
Environmental Publish . . Emrlronmental E 
Protection And : bulletin and www.cl .. . 

:.i. ,~ 

Biotechnology ,. . 

Exhibition Wrfte to EIC with details of events or mail to 

Date : May 22-27, 2000 e k e  bisnetindia.com 
Venue: Germany 

Organ~ser: 



*-.:.,, . *9 
ental T & ~ I ~  F- at ~ += s: ;*-< ; 
dia- Qq, 20009', 

! . . 

:New DeIhi, October 6-8,2000 
. 7  , . , .. f. i' ..:;*: '. '*. : , 

. . 
, 

'INDIA-CHEM 2000' i s  -the idy 
Chemical Industry exposition in India 

which ha broughr tc@w on a single 
plabrm 13 Chemical, Pebochanical 8. 

PhuMceuicd lnluary A a o c i h  d 

India. The fair will spread aver 20,000 

sq.meters area. Over 60% of the 

exhibition space is already conmiad to 

leadngcompaniesfmnalIc4ertheworld 

and India USA UK. Taiwan, A d a  and 
Thailand are sdng up special pav i l i i  

United StaesdAnmiq ispdcipaing 

a dP P- C q .  The US parme&ip 

with India Chem 2060 was formally 

announced by the Us Ambarsador to 

~ a , H E R i i F C e k S e a i h e b u n c h  

tu,lctionhekJonDec&13,1999.The 

USEnbwyinlndiaisxtivdyengagd 

inpma(ingthisewm.Abgenmber 
dAmricanCmpankwilltakpan in 

this eveR The US Participaion is  being 

cmdinatedby W India &airessCwncil. 

Environment and pollution control 

techndogy will be an imponat apcd 

of this event. A good number of 

cavpaies nd orgniwlam warldng in 

the lidd d eminnmeid will puc ic i i e  

~n~hisewrLInktUKislyingaspeciJ 

focuroncmimrmmulachndogiea 

'I& Olem, m. 
'India Chem, 2000 will encompass 

practically all the segments of the 

C h e f n k a l . ~ , ~  

and pbn L machinery. safety, 

-hh and env inxmn related iues. 

lheevemwilllaybebrebrpa&ipam, 
an interactive platform for strategic 

alliances, technology transfer, 

subcontracting and above all expon- 

i n p a c t i e u p s o n a v e r y ~ r u l e . T h e  

showwillhoslanunberd&k&ms 
f n x n l n d i a n d o v a s e a b r m t o m  

hsineonleehgswidlmcpvaicip~ 
making the entire exhibition a fox4 

venuebrtocalmemiulrd*edbusineo 

mivii 

'India Chem W i s  dated to be an 

important medium for promotion of 

busirw in this pu( d the rrorld. Thc 
EnviromeNl Ljamtnn tcntn w rp 

jointly by USAID. KlCl and FlCCl is 

actively involved in promoting the 

e n v i ~ l ~ h o w c a e a  

lndia Opm 2000. 
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Assessment and Jhvironment Management 

m&ting ,, Informs Sustainable Design 
Dr. WIN ~lbson, P~.D.(CM h party, USAlDCTl Project) 1 

Design for the environment 
~f prices reflected underlying 

environmental impacts, there wuuld be 
plenty d i m ' v e t o  design products rhat 
were ecologically sound. In such a 

npem products that are associated with 
leagreenhousegasemirsions, or minimal 

water pollution, or ma l l  quantities of 
-lid waste generation would end up 

being cheaper, than their higher polluting 

competitors. Paul Hawken (1993) has 
proposed such a system in The Em& 

ofC0mmerre. 70 create an enduring 
society, we wil l  need a system of 
commerce and production where each 

and every act is inherently w i n a b l e  and 
restoratiye ... Just as every act i n  an 

industrial vwiety leads to environmental 
degradation, regardless d intention, we 

must design a *ern where the opposite 

is true, where doing good is like falling 
off a log, where the natural, everyday acts 

dwwk and life accumulate into a better 
world as a maner of course, not as a 

maner d conxiws altruism." 

The gap between economic accwning 

and environmental management 

accwnting presents an exciting challenge 

for product designers. When minimizing 

environmental impacts coincides with 

saving money, as in the case of many 

ene'gy and water-efficiency measures, the , choice is clear. When minimizing 

I 
impads reems to require greater expense, 

as in the case of nontoxic paints, the 
I choice becomes more complicated. How 

I much mney should be spent for what 

level d reduced impact? Design for the 

c Environment brings thew considerations 

to the forefront of the design process. It 

asks us to explicitly consider the 

environmental impads of eve*ing we 

include in a design, from its raw materials 

stage to manufacturing processes, to the 

use phase and then to final disposal. 

Tools that support design 
for the environment 
In the manufacturing world, it is well- 

ingrained that no design gets far without 
budget projections, flow cham and parts 

inventories that reveal the economic 

significance of the projecc. There har been 

little w no familiarity with a parallel ret 

of accounls that links the designs to the 

health of ecosystems. However, the 

situation is  changing. This is the resuh of 
rapid development of tools such as Life 

Cycle Assessment (LCA) and 
Environmental Management Accwnting 

(EMA). LCA attemps to represent a "cradle 

to grave" accounting for products 
p r o c w  and services, recognizing that 

all life cycle stages have environmental 

impacts. EMA attempts to objectively 

interpret this information for strategic 

decision making by convening it to a 

common monetary base. We have a well- 

accepted memod for comparing dissimilar 

entities such as apples and oranges- 

monetary cog. But, do we have a similar 

method for comparing functionally similar 

products, processes, or materials with 

regard to quality, aesthetics, safety and 

environmental impact2 Not quite yet, but 

EMA airnsto be this lingua francaof cross- 

functional teams, consisting for example 

of top management; human resources; 

public relationslmarketing: R&O 
engineerins environment, health &safety, 

production;purchasing: legal; accounting: 

business development; distribution and 

comnunications. A comnon language is 

rapidly developing. The emergence of a 

discipline called Design for the 
Environment (DFE) relies on the 

development of LCA and EMA tools. I 
LCA and EMA--background, 
benefits and uses I 
Sustainable development is best 
understood as a dynamic process of 

continuous improvement, wherein 

allocation of resources, direction of 

investments, and orientation of 

technology, as well as, the formation of 
laws and institutions, are shaped rrot only 

to meet the needs of the present, but also 

to protect the ability d future generations 
to meet their needs. Sustainable 

development can only be achieve 
through step-wise incremental change. 

EMA and LCA are the important, practical 

tools that help us design products that 

bring us closer to a state of sustainable 

development. 1 
Life-cycle thinking is implied in Design 

for the Environment. Given its early 

beginning as a mass and inventory, LC4 

has been adept at identifying material, 

energy source and process subaitutions 

that increase efficiency and reduce end- 

dpipe waste problems. The cwsequent 

act of optimizing resource inputs and 

reducing waste outputs has made both 

economic and environmental sense. LCA 

has also been used to address 

environmental ~roblems that are more 
global and dif fu4. A prime example i s  ( 

its application to reduce the pollution that 

follows the product "through the factow 

gate". For many products the iru 
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