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Emerging Strides in Innovations and Skill Enhancement - Sustainable Development a Key Focus

SUSTAINABLE DEVELOPMENT AND TECHNOLOGY TRANSFER:
PROBLEMS IN THE DIFFUSION OF ENVIRONMENTALLY SUSTAINABLE
TECHNOLOGIES IN INDIA

Dr.V.Chinniah!

Dr. C. Muniyandi?

Dr. J. Vijayaduraj?

Abstract

The growing consciousness on environmental degradation and its impact on human well-being have induced to

general, including future generations. According to UNCED Report, environmentally sound technologies protect the
environment, are less polluting, use all resources in a more sustainable way, recycle more of their wastes and
products, and handle residual wastes in a more acceptable manner than the technologies for which they are stand-ins,
Environmentally sound technologies in the context of pollution are ‘process and product technologies’ that generate
low or no waste, for the prevention of pollution. They also cover ‘end of the pipe’ technologies for the treatment of
pollution after it has been brought forth. The study intends to identify the issues associated with the technology transfer,
diffusion of sustainable technologies and sustainable development issues due to poor technologies.

Keywords: technology transfer, sustainable development, sustainable technology, challenges.

Introduction

The tranfer and spreading of technology from the
developed regions is vital in enabling countries to speed
Up progress towards sustainable development as
contemplated in the outcome document of the 2012
United Nations Conference on Sustainable Development
(Rio+20). The Rio+20 outcome document stresses the
importance of cooperative action in technology
innovation, research and development, and of exploring
modalities for enhanced access to engineering sciences
by developing countries. The importance of technology
transfer for developing countries in Asia and the Pacific
was also bet up in the Bangkok Declaration on the United
Nations Development Agenda beyond 2015.

Agenda 21 is the comprehensive plan of action to come
out of the first Earth Summit (1992) — was in many
ways viewed as ‘techno-centric’ as it considered
environmentally sound technology (ESTs) and
information among the ‘essential means'’ to achieve a
sustainable world economy. In addition to Agenda 21,

Registrar, Madurai Kamaraj University, Madurai.

Assistant Professor, Department of Econometrics, School of Economics, Madurai Kamaraj University, Mad"r:l"jnl
Professor, Department of Management Studies, School of Business Studies, Madurai Kamaraj University,Ma

Primax Foundation, Bangalore and Asian Institute of Technology Bangkok, Thailand

Principle 9 of the Rio Declaration went on to state that
countries

“Should cooperate to strengthen endogenous capacity-
building for sustainable development by improving
scientific understanding through exchanges of scientific
and technological knowledge, and by enhancing the
development, adaptation, diffusion and transfer of
technologies, including new and innovative technologies’.

As a consequence of the momentum provided by the
first Rio Summit, most of the Multilateral Environmental
Agreements (MEAs) concluded thereafter incorporated
provisions on technology transfer. In 2010, Parties to
the United Nations Framework Convention on Climate
Change (UNFCCC) agreed to the establishment of @
Technology Mechanism to be operational by 2012,.an
important milestone in efforts to operationalise
technology transfer provisions in MEAs.

Technology transfer can be a potent solution foc;'
simultaneously addressing the climate‘ cha'nge 64"5
development challenges. This was recognized in Art. 4.
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one was published in the report, “Our Common Future”
(also recognized as the Brundtland Report) by the World
Commission on Environment and Developmentin 1987,
which defined sustainable development as:

“Development that meets the needs of the present
without compromising the ability of future generations
to meet their own needs”.

Sustainable development recognizes that development
must be both inclusive and environmentally sound to
cut poverty and build shared prosperity for today's
population and to continue to satisfy the demands of
future generations. It is efficient with resources and
carefully planned to deliver both immediate and long-
term benefits for people, planet, and prosperity.

The three pillars of sustainable growth — economic
development, environmental stewardship, and social
inclusion — carry across whole sectors of development,
from cities facing rapid urbanization to agriculture,
infrastructure, energy development and use, water
availability, and shipping. Cities are embracing low-carbon
growth and public transportation. Farmers are picking
up the patterns of climate-smart agriculture, States are
recognizing the value of their natural resources, and
industries are realizing how much they can save through
energy and supply chain efficiency.

Moreover, at that place is a greatreliance on technology
to solve environmental problems around the globe,
because of an almost universal reluctance by
governments and those who advise them to realize the
social and political changes that would be necessary to
cut growth in output and consumption (Beder, 1994).
Until today the sorts of technological modifications that
would be necessary to keep up with and counteract the
growing environmental damage caused by increases in
production and utilization of goods and services would
have to be fairly dramatic. Sustainable development
policies seek to change the nature of economic
development rather than repair it. They are premised on
the belief that continual growth in a finite creation is
possible through the powers of technology, which will
enable us to detect new sources or provide alternatives
if a particular resource appears to be going out.
Otherwise, technology will help us use and reuse what
we have pulled up stakes in the most effective manner,
The tools of sustainable growth, economic instruments,
legislative bills and consumer pressures are directed at
achieving technological changes such as recycling,
waste minimization, substitution of materials, changed
Production processes, pollution control and more efficient
use of resources (Beder, 1994),

The Organization for Economic Cooperation and
Development (OECD), found that more investment in

Primax Foundation, Bangalore and Asian Institute of Technology Bangkok, Thailand

Emerging Strides in Innovations and Skill Enhancement — Sustainable Development a Key Focus

pollution control was being employed for end-of-pipe
technologies, with only 20 per cent being used for cleaner
production. Cleaner technologies are not always
available and, even when they are, companies tend not
to substitute their old technologies until they have run
their useful lifetime. Similarly, companies prefer to keep
to a minimum the organizational changes that
necessitate to be repaired; they like to play it safe when
it comes to investment in pollution management.

The problem with bars such as end-of-pipe technologies
is that they are technological fixes that do not address
the case of the problem. Such fixes can often cause
other problems:

“A target for improving the efficiency of the combustion
of fossil fuels is to convert all available carbon in the
fuel into carbon dioxide. On the other hand, carbon
dioxide is a major greenhouse gas. Moreover, our means
of achieving better thermal efficiencies is by increasing
the temperature of the combustion process. As a result
of increasing temperature, however, is that more oxides
of nitrogen are formed from the air used in combustion.
Oxides of nitrogen are an important element in the
formation of photochemical smog. Thus, in the pursuit
of more efficient energy usage, it is possible other
potentially undesirable side-effects ma y arise”,

In an increasingly globalized world, the success of these
technologies in their local communities suggests an
opportunity for more extensive roll out to resolve similar
issues about the world; however it's not that simple.
Two common barriers faced by those developing
sustainable technologies include the network of contacts
necessary to communicate a design to market and the
ability to scale up with resolutions to make them
sustainable for the long-term and accessible more widely
(Nathan, 2012).

It is a matter of fact that the technologies of the
yesteryear, even dominating in transport, energy, indu§vy
and farming, are undermining our basic life supportlrjg
systems — clear water, clean air and fertile land. Yet_, in
each of these sectors there are new technologies
available or emerging, which may, if widely used,
essentially solve the environmental problems. Therefore,
new technologies have the potential to lead to @
decoupling of economic growth from pressure on natural
resources. The fact is that we confront a choice between
technological change at historically unprecedented rates
or a change in atmospheric composition unlike any seen
since the sunrise of mankind.

Technology Transfer 4
Technology transfer must be realized as a broad aizg
complex procedure if it is to avoid creating and ke?gute
the dependency of the recipient, and if it s to contri
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(b) Government purchase at market prices from IPR
holders and remove them to developing countries
on concessional terms to take on their CDR and
other responsibilities

(c) Prevention of monopoly and restrictive practices
of patent holders, e.g. High royalties, restrictions
on exports/third-party sale, tie-in sales: and

(d) Financial assistance on concessional terms by
governments directly on through UN agencies.

According to UNCTAD about 40 percent of R & D in
OECD countries in 1998 were publicly funded. Some
resulting technologies are immediately usable
exclusively to firms in their countries. Equally
percentage of international cooperation, QECD
countries could afford access to these technologies
to developing countries free of price.

Formal channels of technology transfer such as
licensing, FDI and JV may not be appropriate under
this mode because (i) there are many users, (ii) the
technology must be made operational taking into
account the ground realities, and (c) there will be
spillovers.

Development cooperation

Some ESTs developed in the North may not be
appropriate to developing nations because of
differences in factor endowments, size,
environmental measures and other position-specific
genes. Hence, it is suitable to develop indigenous
ESTs to meet local demands. For easier access
and rapid dispersal of such ESTs, it is desirable to
identify them in the public arena. A development
cooperation model involving many stakeholders—
firms, industry affiliations, research laboratories and
governments of a host country, suppliers of different
components of ESTs and the governments of host
nations; and intergovernmental organizations is
required. The corporation must be voluntary and
mutually beneficial. This is possible when economies
of scale and scope in the collective action result in
cost complementarities and overall cost savings. We
need incentive structures and monetary value-sharing
arrangements to stimulate and maintain cooperation
among the different stakeholders.

South-South Cooperation

Thither is a need for South-South Cooperation in the
evolution and transfer of ESTs. The demands are
obvious in agriculture where small firms dominate,
operations are labor intensive, and climatic
conditions are alike; in industries where SMEs
dominate, techniques are labor-intensive and
environmental criteria are similar; and health where
most of the diseases are tropical and access to

Primax Foundation, Bangalore and Asian Institute of Technology Bangkok, Thailand
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drugs at affordable costs is significant. Hence there
is a case for public funding of R & D in these areas
and maintaining the technologies in the public
sphere. Aregional cooperation agreement under FTA
or economic partnership with support from UN
agencies is an institutional alternative.

In India, the Department of Science and Technology
with a network of research institutions under the
Council of Scientific and Industrial Research, Indian
Institute of Technology at cities are the principal
authorities for research in industrial technologies.
The International Technology Program of the
Department of Scientific and Industrial Research aims
at (a) documentation of technology export
performance and capabilities, (b) showcasing and
support of technology export capabilities, and (c)
facilitation of applied science transfer and swap at
the firm level.

NEP notes three barriers to the adoption of clean
technologies. They are: (a) many of them are
proprietary and protected by strong patent regimes
held abroad; (b) lack of capability in development
financial institutions for appraisal of proposals for
switching existing production facilities to clean
technologies; and (c) lack of coordination in R&D
efforts aimed at producing a shelf of commercially
viable clean technologies. The Action Plan aims at
removing the barriers. It also encourages industry
associations to embrace ISO 14000 giving purchase
preference in government procurement, formulation
of “safe practice guidelines” for ecolabels, and
advancement of “good practice norms” to preserve
natural resources and mitigate adverse
environmental impacts. UNIDO's Country Service
Framework: India aimed at leading to achieving
sustainable development in India by fostering skills,
capacities, and technologies for SMEs to save space
with the fast developing Indian economy and the
requirements of globalization. The five year program
(2002-2007) envisaged strengthening the
competitiveness of SMEs through technology-guided
intervention; promoting FDI, JV and equity
participation; promoting cleaner and environment?")’
friendly technologies and policies; and rel_ievlng
poverty and industrial development programs in less
developed countries.

Sustainable Technology

Sustainable technologies are appropriate technolqgles
which are free from contamination of the surroundings-
Thus, sustainable technologies are called
environmentally sound technologies. Environmentally
sound technologies protect the environment, are less
polluting, use all resources in a more sustainable way,

Page 279




08¢ 8bed

"aBus||eyo e sulewsa. asuejdasoe ojqnd s|eos
-ab.e| ‘Ajiep pajeaso Buisq aue ssifojouyos) ajqepioye
ul sjuawaaolsdwt ybnoyyy “Aijiqeras Ayojeys
pue js02 ybiy 1o} uoeindas Aunjuaso-yjoz jenpisai e
aAey saibojouyos) ajgemausy :uondasiad olqng o
'susaped ajqeuieisns
0} YIys ay) asneo Aay) aiojaq ainssaid anne|sibaj
a]geJap|isuod ainbai Aew sajuedwoo Jojoas ajeaud
awos ‘uonewuwns u| ‘sajbojouyossy Bujwos-pue
-dn poddns o} papasu Apuanbauy si Buipuny oijgnd
[BRUB)ISQNS :JUSBWILIBA0Y) ay) Aq }salajul joyoe] o
"SJ0JS9AU| SNOAIBU JJO UIN) Ued
(awoo 03 saoud Ayoiyoale pasnes sey yoiym) seb
[BANJEU U] LI0OQ JUSLIND BY) PUEB UOISS303Y JBa.o) au)
1| SIUAAS ‘(IS "pPaduIAu0D Apsow ale saibojoutos)
S|qemausal Ul SPUBI} JUSLUISOAU :JUSURSAAUY JO YoBT]  ©
‘sabepoys pooy
Buysut ‘sdoso 9|qipa pue pueg| e|gele uo ainssaid
pappe sjnd soujawolq uo adue|jdl pasealoul
1ey} pusjuod |jam se sonug ‘suoneuibew) pue
ABisus Jo sjunowe s|qezis sainbal (s ‘sonsejdolq
pue sjanjoiq se yons ‘sa|bojouyos) |aaou Auew Jo
uoponpoud 8y] :uojjanpoud Jo S}S0) pajeasuoy o
-apnjour asay| “eipu| uj saibojouyos)
a|qeuteisns Bundope u) sajoeISqo Jo Jaquinu ale asay
Juepodw Ajpwiexs sie seale UIBHSD U juaLwidAob auy Jo
SaAlenIul 8y} ‘'ybnoy} usAz Jsypny sanssi ay) psie|esss
sey juswuianob ay) wouy Buipuny jo yoe| pue esualos
Buussuibua jo aoud ybiy sy *spjey Auew ul ssibojouyos)
Bundope ul sebusyieyo Jofew ayy s Apanod Jo eousienasd
3y} ‘esuss e u| ‘sabus|ieyo Atewud ay) si Aynba
Buunsue pue sajjiqelauina Buonpai ‘puadap sjdoad jo
SPOOY!ISAI| 3L Ydlym uo S80.n0sal [edmjeu jo yyesy ayy dn
Buiddoys ‘uoneald pooysall pue pooy ‘ABaua ‘1ajem o)
S$S820€ 8y} Woly Aeme pjey si ajess sy ui uoieindod ay)
J03INq 8y} ‘|{e JO }SOWI0 'SNOISWINU SIB JUSWIUOIAUD
8y} aAlasuod o} saoualos Buusaulbua |aAou dn
Buipiing pue Bundope u; sje)s ay) Aq paoey sebusjieyo ay |
elpu} uy sabusjjeys

"Sployasnoy 000'L2|
Inoge Jamod o} Yybnous — ueak Jad Ayo)08]8 Jo sinoy

nem eblo oop JeAo ejelauab pinom jey; jueid Jjamod
[epi Nemebaw--0yz & Bujuueld st wopbury psyun sy
Ui BaSUBMS JO J8juad uequn ay| ‘siqejoipaid Ajsnojnqe)
9le $8p1) ‘UNS JO puIM B)I|uN "PBISSIB)UI BJE SI0)SaAUI JI
a4ninj aunoas e asned Aew ABiaua |epy] :ABiaua [ep1L

"(swaysAs uonebiu uoisioaid se yans) seaInosal aziwixew
0} Buljapow aAnolpaid pue (syiomau Ajddns sajem ul
S$)es| S YONs) SI0LIS puy 0] SIOSUSS 9SN UBD SON19|00S
‘Bunnjoejnuew ussib pue sbesn Jajem ‘asn ABisus
ut Aouayoiye sseasu djay ues sonfjeue pue Bupoyuow
:sonAjeue aAoipaud pue Bupojiuow jiewWE

XEVS-6.2¢2 :NSSI

81.0Z Aepy

MB3IASY PUE L2Jeasay JNUIIDG JO [BUINOL [BUOIBUIBIUJ

L'ON ansg) !

'020Z Aq uonelado
0) pasinbai aie sajuedwoo Buissaso.d sonse|doig 8.?

Jano ‘Aoueynsuog Jasiey jnwjay o} Butpioooy "Suopg
uoQqJed-mo| se sojjse|doda 0} 300| Aew .wm_:ws.v
SOUOAD3|8 puUB OINE BY} SB YONS ‘Sallsnpu| Ayp
‘8jpuimp sajddns jio sy "soiseid YHd Pue yig paseq
-ydJe)s apnjoul soise|doiq Jo Swuoy jualing ‘Sopse|dojg

‘¢e0zhq
s{enjoiq sebie pue / |0z £q sjenoiq ui-doup *aAnnadug
-1s02 mo.b 0) sjeob panss| sey juswpedaq ABisug g
8y] -oebje pue s|eusieWw 3}sem ‘ainuew ‘$300)spag
POOJ-UOU WOJj SpEeW S9N} PHOS SB [|9m SB ‘Sie) pue
SIi0 WOy SpewW |983]pOIq PUE |OUBY}S SPNIoUl :Sjanyo)g

"(93.L1) wawuadxg JojoeaYy JeajpnuouLay | [euonewsy|
8y} se yons sjosfoud ybnouay) yoseasal Buipes) ‘uoisny
Inoge jnjedoy ujewss pue (Ssjes UOISIBAUOD wnjue
18518q pue ajsem ssa| buinsind ‘sjdwexs Joy) uoissy 10
sajousiolyaul sy} ano.dw) 0} Jdwale 0} aNUNUOD S)SiualS
JespnN -uoisny uaboupAy sund pue spughy uoissy
-L0ISN} ‘S10}0BAI UOISSY PEOUBADE SE YONS SESP] UOGIE) 3
-MO| sassedwooua :1amod Jeajanu uopeiauab-yxay m=
|
P

“18yem Buruup uj
S@qo.o|W pue BlBJOBQ SE UONS SJUBUIWEIUO0D A0JISap 0}
ssjoiedoueu aysodwod Buisn ale s1ayoleasal ‘aouejsy|
Joj ‘elpu| uj "pooylaAll ajqeutelsns pue Buunioenuew :
uealb ‘Juswabeuew seb asnoyusaib ‘ABiaus ues)d y
suoped||dde sey ABojouyos) Auy siy ] :ABojouysajouey

‘s|an} |1sso} Jo saoud Buimoib ay) pue
SS9UAIBME [BjuBWUOIIAUS AQ UBALIP ‘SBpEOap Mmaj jsed I
ay) ut Aem Buo| e swoo aaey sajbojouyos) s|qeure)sng | w
salBojouyda] a|qeulejsng uj saoueApy | S8
"pajowo.d ussq sey ainynoube NM
oluebio ‘saplonsed pue siaziipe) [eowwsyo Buikdde
ueyy Jayjey ‘pabeinoous Buiaq st uoje)jsaloye pue
s|eued te|os jo abesn ay) BuiBeinoous usaq sey swibas | 1B
ay} 1eau)s pue awoy ay) Bujusyyby Joy ABisua ouyoae G_
Buizyn jo pesjsul ‘moN sanss; abueyo ajewjo oy spes] | PY
Jayunj pue wuey [ejuswiuoliAuS 819A8s Buisned soHo M¢
JO uoISS|Wa 8y} sny] ‘jeod pue [esalp ‘wnajonad se | SU
yons sjeny Jissoy s| Aunoo ayy ur AB1sus Jo soinos sofew | °Y
8y juawabeuew a)sem dyRUSIOSUN pue sjany o asn | S
ay 0} 8np uonnjjod Bumoub ‘ymob uoneindod sayby | 1B
ale sjusuodwod Jofe|y s10)08s ayj ||e uj salbojouyos) | YE
9jqeutejsns jdope o0} pajeAlow siopey sjdnnw ase asey) | °
¢salbojouyosy sjqeulelSnS INoge yuiy) 0} Sjuem epuj AYAA
"uoyn|jod Jo uonuanaid ay} 1o} ‘a)sem ou 10 moj| ajelaualb |
ley ;ss1bojouyoa} yonpoud pue ssaooud, ase uopnjod | N
J0 1x@)u02 8y} u) saibojouyaay punos Ajjejuswuosaug | i
‘sul-puels aie Aayy yoiym Joy saibojouyoay | oy
8y} ueyj} JauueL 9|qe}dadde 310W B Ul SAJSEM [BnpISal | Se
3|puey pue ‘sjonpoud pue sajsem Jiay) Jo alow apAdas | au:

>




Emerging Strides in Innovations and Skill Enhancement — Sustainable Development a Key Focus

Combating Strategies

It is essential to discover out the major causes that
preventing the adoption of environmentally sound
technologies. The consciousness on climate change has
risen along with threatening of normal life by day by day
occurring new challenges. In this regards sustainable
development goals are set to achieve in the course of
time, but the developing countries still in a quandary.
The investment on R&D in developing countries are
inadequate. Through promoting appropriate technologies
or environmentally sound technologies, the pace of
economic growth has to be sped up. The major strategies
to solve the issues related to sustainable technology
adoption are-

» Development of local markets and local productions
+  Promotion of typical products and traditional cultures

+ Involvement of social parties in setting goals,
commitments and sharing responsibilities.

+  Eradication of poverty and encourage inclusive growth.

» Machanisation of agriculture, thereby sustainability
in agriculture has achieved and problem food
insecurity has to be eradicated.

« Provide awareness about environmental protection
and environmetallt sound technologies.

« Environmental policies should strengthen with new
policies of environmental management.

« Promote local technologies if it is pollution free.

« Provide incentives in accessing ESTs or provide it
at affordable cost.

Conclusion

In the absence of environmental friendly technologies at
an affordable cost in India, the technology transfer is
the only choice to mitigate growing issues of
environment. Technology transfer must be informed by
an apprehension of its implications in the social,
economic and environmental contexts of the receiving
societies. Technologies must be usable by and beneficial
to locals. Where possible, existing local technologies
must be advanced and adjusted to produce them more
effective and utilitarian. Such local adaptations should
also go to the upgradation of local technical skills. Local
innovations and content building for training and managing
locally relevant and appropriate technologies must be
promoted and sustained. Integrating highly-advanced
modern technology with traditional practices sometimes
produces the most culturally-suited and acceptable
solutions, which likewise establishes them more
workable. Government should put an equal amount in
R&D, thereby new technologies appropriate to the
society can develop and is very soft to distribute among
local communities.

Primax Foundation, Bangalore and Asian Institute of Technology Bangkok, Thailand
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