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POLYTECHNICS IN ENVIRONMENTAL 
AND SUSTAINABLE DEVELOPMENT 

ROLE OF 
PROTECTION 

* C. RAMAKRISHNA SASTRI 

SYNOPSIS 
This rzrticle is rzn ex tm ct of a przper on the same top ic presented rzt the 

NATIONA L SEM IN A R ON ENVIRONMENTAL ENG IN EER ING held rzt T. T. T. l. , 
Madrrzs on 4th Mrzrch 1994. The article reviews how in th e gllise of development and 
prog ress, environ mentrzl degmdation and pol/lltion have rzlrelldy reached ll lrzrming 
proportions in 1Il0st developing cOllntries especirz ll y in urbrzn conglomemtions, com pollnded 
by problelll s of popL/lat ion explosion and migration. The Irzsk of crying a ha ft to this 
process and limiti ng po ffll tion levels to accep table standards flrzs become a stupendo us 
task ill/poss ible to ta ckle by designated governlllent agencies rznd deprzl'tments alone. 
Edllcrztionrz l institlliions at all levels need to get involved and introduce in their co urses 
relevant cOlI/ponents of environmenta l awareness, basic knowledge, skills and attitlldes in 
order to produce rz flltllre gene ration of citizens who can help fisht this degmdation and 
poll II li on. . 

Polytechnics in particlI lllr, cOll ld do rz lot more in this area. They cou ld produce 
etlv irorllllentrzfly collsciollS technicians to rzvoid repeti tion of th e infamous Bhopal and 
Chernobyl type of disa sters. They coll id also trzke Lip environlllent - friendly rzctivities by 
acqlliring a GREEN lable rznd produce local pressure grollps to resist and fight all 
types of drzl//asing rzctivities with in their own CO ll /l1lLln it ies, besides lcrzcliing courses 
rela ted to envil'Ol1IlIentrz l engineering. This rzrticie elaborrztes the rzbove concep ts with 
practicable and illlplell/entrzble stmt egies. 

1.0 INTRODUCTION: 
As the world inches forWCl rd to the 

thres ho ld of th e twe ntyf irs t century, 
both developing and co u nt ri es alike 
arc struggli n g to grClpp le wit h 
e n vironmen ta l problems albeit of 
different kinds . In th e deve lopi ng 
countri es, until th e 1970s ( and to SO llie 
extent eve n today) pla ns fo r g row th 
and development "stressed the need to 
boost indus tri a l potential in order to 

make goods competitive in the w orld 
marke t, but, littl e if any consideration 
was g ive n to the effect of th ese policies 
o n th e environment ". The results of 
such policies s tare a t one's face every 
day both in cities and even in rural 
a reas . Fortunately, in India (as in other 
p a rt s of the world) there is increas ing 
awareness for environmental protection. 
In the ea rly 1970 's the first e nviro­
m ental movement i n Kerala to protect 
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the Silent Valley from the ravages of 
development, has hit the head lines and 
I"ter the Chipco Movement in U. P. has 
dr(lwn worldwide (lttention to the 
wanton de s truction of fore s ts. The 
I(lte s t in this series of s now balling 
opposition calling fo r development that 
is susti1in:lble is the Narrn<lda I3nchi1o 
Ando](ln led by the indomitnble Ms. 
Medha Patkar. The urgent need to protect 
the eco logic:l1 bnl nnce and mitiga te 
po llution through (I properly designed 
strategy toward s s ustainable develop­
ment is the unques ti o ned need of the 
hour. 
2.0 REPORTS OF UNESCOI UNEP & 

INTERNATIONAL AGENCIES: 
During the I(l st tIVO dc'cad es, severill 

int e rn a tional orgilniziltions il nd inte r­
governmentClI meeti ngs have been held 
to foc us attention o n thesc iss Ll cs : 

,. The United Niltions Conference on 
HumCln Environment hl' ld Clt Stockholm 
in 1972 first proclaimed its resolve" to 
dcfnd and in,prove the environment for 
prese nt and future ge ne ri1tions ". (Rd. 1) 

,. Recognisin g educiltion as a 
powe rful tool for sociill change in this 
vitill Mea , the fir s t Inter-gove rnmentJI 
Conferenceon En vironment:11 EduC<1tion 
at Tbilisi (USSR) 111 '1977 ilppealed to 
th e member st:1tC's " to inclu de in thl'ir 
edl1 ca tionill poli cies, mea sure s designed 
to introd uce environmental sys tems". As 
a resu lt of these decisions, e nviron m e ntal 
components h 'He alread y b ee n 
introduced into the Secondary School 
Curri cula in Ind ia through the effo rt s of 
NCERT. (Ref. 2) 

* To facilitate th e introduc ti o n of 
environmental education co mpone nt s 
into th e higher educati o n sys tem 
( p:1rticul ,1Tly Tech ni ca l and VOCi11i o l1 ili 
EducCi tion), UNESCO; UN EP orga ni zed 

a Consul lillian M eeti ng at the Colon1bo 
Plan Stilff College fo r Techniciiln 
Education, Singapore 111 March 1986. 
The Report of this co nference (lnd 
subsequent working docume nts ha ve 
provided the guideline for extending 
this activity to ITls and Polytechni cs in 
India. (Ref. 3,4 ) 

* Responding to these concerns, the 
Wo rld Bank too has mild e it mand a to ry 
to ad dress e nvironmental concerns in a ll 
projects funded by it and thus in the 
World l3ank As s is ted Project (or 
strengthening Technician Educilti o n in 
India, the incorporati o n o f En iron­
m e ntal Education components in a ll 
technician curricula and Tea che r 
Tr(lining Prog ramm es has bee n made 
co mpul sory. J\II the '19 stiltes in the 
pro jl'ct cover ing ,1bout 550 Polytechni cs 
and four T. T. T. l.' s <He now working 
tOlva rds thi s goal. ( Ref. 5) 
3.0 GUIDELINES PROVIDED BY 

UNESCO / UNEP FOR 
INCORPOn.A TION OF 
ENVIRONMENTAL EDUCA TIOi\ 
(E. E.) COIVfPONENTS INTO 
TECHNICIAN CURIUCURA 
The Technici,m Ed uca tion Sector in 

India W(1S on e oi th e first to r ecognize 
its respon si bility and account:1bility to 
soc iety in the a rca o f e n vironme nt by 
not only preventing mi shaps o f the type 
th:1 t OCCl1red in Bhopal nnd Chernobyl 
but a lso b y producin g a future 
genera tion of technicians who arc both 
ilW ilre and sensitive to the di'lm aging 
effects of technology a nd development 
o n the environment. I t ha s re spo nd ed 
positively to thecall of UNESCO; UNEP 
a nd the impera tives of th e World Bilnk 
a nd is now seriou s ly c ngilged, to begin 
wi th, in th e til s k of in co rporating E. E. 
co mponents into techni c ia n curri cu l(l. 
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1l'Ihliis Us;n hoWCVCT. a daunting job since 
Itlhl~ pressures on technician curricula 
iIDJre diivC'1f"SC and hea vy. Some of the 
ffiill«:I1«>J1rS which complicate the 
mrnruhnm revision process are : 
iill») n . ~ (0 incorpora te new and 

~lllm(j~"JrgiiJrlig technologies. 
11»» Th(l!' ll1ero (0 caler to technology 

ep,g;lrdt:fia!ion particularly due to the 
iil!ll1lf<l!d or electronics and 
ml!ll1lpUll~rs. 

d "lThe need to diversify into related 
allf"C'iillS. 

d») "lTllnC' n~ to introduce more of 
5riell1cc and humanities and 
l!I!llaDll1iil1gemcnl concepts etc. 
HJrli ~hiis pmCC'Ss. clear cut guidelines 

lhliill<;{C'k~Jrliproviided by U ESCO/ UNEP 
iiUll ttllnC' FiiIl1 I Report of the Const! Ita tion 
M~l1iiJrlig held al CPSC, Singapore in 1986 
n,nC'Wiillll1~ extracls of which are 
mrtpJJrod1lllced iin the following pages: 
3.1 STEPS &: COMPO ENTS FOR 
E. E. IN TECHNICAL EDUCA nON: 

ThC'fDrs;~ and foremost requirement 
iis If«lllf' I1he nation.ll government in every 
CIDl1lDll1ltl1l)7 (0 have a clear cut policy on 
lEUllwiimlllllm~ll1tl which is reflected in the 
lfUllDlldii(l)Jll1iill1& of each a nd every 
mmiiUlliisttry (iinc:hmding HRD ) (rom which 
!lIhle <miims <m1l1t:fi objectives of E. E., the 
C'tl))JrJrC'$jp'<Jlll1diilllg Competencies and 
C1!Ilrnrui.Jn the instructiona I met hod s 
<mUlld ~valmliHon techniques to be 
If<DlDll(l)Jwrcd are evolved. Some of these 
lIronsii«: s((l!'PS art' indica ted in Fig. 1 which 
iis ~nf explana tory. 
3.2 A CONCEPTUAL FRAME WORK 

FOR E. E. 
Dill Ithe Education system in every 

mllllll1ttryrn ttHK-re are certain heirarchical 
s;tt1f1llld1lJlJr~5 Vif rourS{'s aimed at different 
n"'re'~s; Vii' julbs and the needs of E. E. at 
CC' (::ihl E(l!'vd need 10 be identified. This 

exercise was attempted briefly as seen 
in the conceptual frame work enclosed 
(Fig. 2)~ for Techinical Education at 
different levels. 
3.3 E.E.COMPONENTS IN THE 

CURRICULA IN TECHNICIAN 
COURSES: 
As regards Technician courses in 

particular, there arc already certain 
subjects covered such as Sources 
and Properties of Materials, Design of 
Systems and Components, Principles 
of working of devices and machinery, 
Manufacture/ Fabrication/ Constru· 
ction, Testing to s tundMd specifications 
etc. In each of these areas/ subjects, 
new components relating to E. E. will 
need to be added and a representative 
sample is shown in Fig. 3. 
3.4 MODELS [oOR CURRICULUM 

DEVELOPMENT: 
There could be many models 

adopted for incorporuting E. E. 
components into the curricula, but two 
specific models have been indicated in 
the document and these arc useful for 
application in Technician Education. 
3.4.1. THE DEfICIENCY MODEL: 

In the d ef iciency model shown in 
Fig. 4 : the to ta l components required 
for the curriculum with emphasis on 
the environrrlent nrc worked out and 
from this the existing components arc 
subtracted leaving the additional 
components now needed to be 
incorpora ted. 
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National Developmental Nature of country Economic Factors 
Policy and Objectives and its population • Per Capita Incom:e 

• Urbani Rural • % of AgrilCUDrural 
• Industrial I Land 

Agricultural 
• Number of Ind!lll5fbniil.'S 

• % Educated • Investment on : 
• Urbani:wtion 

Problems - Rural de~:-clopilll8lla: 

t 
- Education 

,/ ~ 
r National Policy on Environmental Education I 

t 
Need to: Aims and Objectives General standards of : 
• protect rare animal ~ of Environmental ~ • education 

and bird species Education • health and hygiircne 
• preserve forests • levcls of indU:Stri.alB 
• conserve energy pollution 

resources • rC'ligious bcliicfs 
• preserve greenery • social and mnlt1Jlra 

mileu 

'III 
Present focus on Curriculum for • Pcrceived gaps m 
Environmental 

17 
Environmental 

~ 
satisFy aims 01100 

Educat ion in : Education objectives 

• school and college • Compatibility Mith 

curricula standards set by 

• vocational, Universities I &;mRs 

technical and 
profeSSional courses 

• teacher ed ucn tion • Current practires in 

progrnmmes \1/ the cducatiimuD systtrcm 
Instructional • Perceived n;ood froll" 

N.)ture of Curriculum ~ 
Methods in 

./ 
alternative Sllra~ 

Environmental , to meet objcdi«5. 
• foclls on awareness, Education 

kowlcdge, ski ll s 

J., and at titudes 
• CUrrC'nt practiias in 

• Nature of Evaluation Methods the system 

objectives " in Environmental ~ • Compah"biliily MID 

" Education scheme of cvaDlIlIiiIIltIDlIll 
• Amenability to • PerccivoollYood foll' 

evaluation inno\raltiitms 
• Purp{)ses of 

evaluation 

Fig. 1 : A Flow ChJrt Showing Steps and Various Components of _ 
Environmental Education in Technical and Vocational Educaltliroa 
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EDUCATIONAL LEVEL JOB LEVL NEEDS OF E.E. 

- -)0 I'I{OFESSIONi\L • Updating of environmenta l 
CONTINUINC EDUCi\TION knowledge 

['01< I'lmrESSION/\ LS • New technology 
---

Degree :::i Innovative approaches 
Courses to solution of environmental 
(at Univrsity .. problems 
(;l years) • Rescarch and Development 

Technician 
, 

TECIINICi\L lOll • Application of technology 
" Cours<.'s (Skilled) to solve environmental 

(2 years) problems 
iii Skills in problem 

identification, analysis and 
soIl! tion -------

Ilig he r Pre V oC<1.tiona I .. ~SPEcrALlSED I: Underst,lI1ding of techno-
Seco nd ;1 ry Technic"l courses JOBS (Semi- logical c1spects of envi ron-
School Courses (2 yen rs) ski lled) mL'nt 

_~~y"orSJ • Skills in routine, 
problem sol ving 
techniques 

SECONDARY SCHOOL " ENTRY LEVEL • Understanding of: ,. 
JOBS - Ecology and 

------------- (Unskilled) Ecological balance 
( About 4 years) - Em'ironmental 

problems and 
their sources 

- Need to protect 
en vi ron men t 

----------------

PRIMARY SCHOOL A wa reness of : 
( Abou t 6 years) Iii! Environment 

• Human needs 
)I Plant and ,1I1imal needs 

Fig. 2 : A Conceptual Framework for E E in the Educational System" 

.. Adapted (rom Tera vuti BoonY.l sopon "Vocational and Technical Education in Thailand" 
1984 (Mimcograph<,'d) 
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MnnufnClure 
or 
Faoricntion 

Principal 
of 
Working 

Testing 

Dl'sign 

ENVIRONMENTAL COMPONENTS 
IN THE CURRICULA OF 

TECHNICAL AND 
of 
Systems 
Componc -

VOCATIONAL 
EDUCATION 

nts 
Structures 
ctc. 

(lnd 
properti es 
of materials 

A - Sources of Energy (Non- renewable) 
Properties of materials, land, ;-lir, \Aiilter 
etc. 
Properties of chemicals and materials 
which cause pollution 

B - Design aspects pertaining to 
ventilation, safety, wilste and refuse 
disposal, exh,lll s t gases etc. 

C - Use of non- rcnewilble t'nergy sources 
Nature of exhaust gases; 
Efficiency 

D - Processes focu sing on Icssning waste 
ilnd minimizing pollution, trc;-Itmcnt 

(lnd 
Servicing 

of .vaste ilnd effluents etc. 
E - N;-Itional and International standards 

and tcchniques for testing air, water, 
food, noise, etc. 

F- Operational procedures and their 
relationship \·..,ith ecological factors 

G- Rep;-lir, maintenance and servicing of 
equipment used for monitoring and 
controlling pollution 

1-1- Research ,1I1d devclopn1C'nt to produce 
new processes and techniques with an 
accent on environment 
Problems and projects from Industry. 

Fig. 3 : Environmental Areas in the Curricula of 
Technical and Vocational Education 
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CUI ri cul ul11 needed to :Jchicvc 
the objectives of ilgri c\.lltur:J l / 
indus trial cduL<l tioll Idth 
cmphasis Oil environment 

Curriculum il t school lcvc\ 
fo<:ussing on co vironmcot31 
ilr('aS illld providing b:Jsic 
gcncrill cduCJtioo 

= 

CURRICULUM FOR 
AGR ICULTURAL / 
INDUSTI{IAl 
SCI IOOlS 

40 

=A. 1+A.2 

INDUSTRIAL / 
(1) ACRICUl TURAl 

STUDIES 

(2) ENVIRONMENTAL 
STUDIES 

( 1 ) GENERAL 
STUDIES 

= B. 1 + Il. 2 =C.1+C.2 

Compulsory industrial/agricultural 
subjec ts 
Compulsory supporting subjects 
Compulsory humanities and language 
subjects 
Optional subjects 
Industrial/field training 

Theoritical principles (application) 
of tech nology to environmental 
problems 
Problem - solving through project 
work 

Industrial/field training in 
environmcnta l areas 

La nguage subjects i 
M~thema tics, nalural and physical 
sC lcnces 

L...... _______ --l Humanit ies subjects 

(2) ENVIRONMENTAL 
STUDIES 

School projects 

Awareness of environmen t and its 
relationship with man 
Knowledge of environmental 
characteristics and problems 
Sk'ills in identifying problems 
and their analysis 
Attitudes conducive to 
preservation of environment 

C. 1 = A. I - B. 1 a nd C. 2 = A. 2 - 13 . 2 

Fig.4: A Framework for DeCid ing on Curricu la in 
lndustri(l l / Agricultuml Schools 
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A. Inter- disciplinary Model 

Life Science 

Earth Sciences -----",., 
~ 

Social Studies 

Technology 

Environmental 
Education 

Communications 

,-
Phyisical Sciences 

Mathematics 

Arts, Humanities 

B. Multi- disciplinary (Infusion) Model 

Life Sciences 

Earth Sciences 

Social Studies 

... 
r 

... 

Technology 

\Ir 

Environmental 
Ed uC<ltion 

Communications 

Physical Sciences ,-

M<lthematics 

Arts, Humanities 

Fig. 5 ; TI'\'o Conceptual Models of Environmental 
Education Curriculum 

[n (Al rdev<lnt components of many disciplines are drawn upon to cre<lte a distinct EE unit, 
coursc, or module. (13) l11ustralL'S the illfusion of EE components into other established disciplines 
where appropri<lte! 

• Ad<lpted from Harold R. Hungerford and others. Strategies for Developing<ln Environmental 
Curriculum, (UNESCO, 1980) p. 11 . 
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3.4.2: THE HUNGERfORD MODEL: 
In this model shown in rig. 5. two allerl1Jte nppronches arc presented: 

a) In the lnterdisciplinnry or Diffusion model, n new interdisciplinnry subject is created 
and into this subject, all the relevant cOIllPonents under different Mens such as Sciences, 
Mathematics, Arts etc. arc all incorporated. 
b) In the Infusion (Multidisciplinary) model, the respectiVL'compOnenlS relating to E. E. arc 
integrated into the respective subjects without creating a new subject nnd over burdening 
the cou rse structure. 

The relntive merits and demerits of these two Hungerford models arc indicnted in the 
table below: 

MODEL 

DIFUSION 
MODEL 

INFUSION 
MODEL 

MERITS 

.. A new subject or course 
can be introduced without 
disturbing the existing 
pattern of curricula in 
ot her SLI bjc:cts. 

.. Infusion of E. E. compo­
nl'nts into existing 
subjects brings a better 
underst<1nding of the role 
of technicians in environ­
mental protection. 

.. Total structure of the 
3 years Diploma Course need 
not be distu rbed . 

.. No ndd i tiona I stn ff need to 
be appointed. 

DEMERITS 

.. Work load in other 
subjects has to be 
adjusted to accom­
Illodate the new 
subject. 

.. Separate teachers 
have to be appoin­
tl'd to te;lch this 
subject posing 
administrative 
problems . 

.. Students may not 
'vvcll a pprecia te 
the rebtionship 
between this and 
other traditional 
subjects. 

.. Engineering and 
Science su bject 
teachers need to 
be trained in 
environment 
related areas . 

• 
TABLE 1 : MERITS AND DEr-v'IERITS OF THE TWO HUNCERFORD MODELS (Ref.6) 
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4.0 THE COMMUNITY 
POLYTECHNICS SCHEME: 
Fortunately for the Technician 

Education Systen1 in India, Polytechnics 
have already discarded their ivory 
tower existentinl model and have come 
forward to show their concern for 
social problems such <IS Rural 
Development. In 1979, the Government 
of India, Ministry of HRD identified 
ini tinily 35 Polytechnics in the country 
and established "Community 
Development Cells" (with Correspond­
ing Centres at the four T.T.T.l.s) which 
are directly working for Rural 
Development in SIX designated areas. 
The scheme has gathered considernble 
momentum and now covers nearly 190 
Polytechnics, 61 of which arc in the 
Southern Region. Now thnt the focus 
on Rural Development is shifting 
towards sllstainability and Environ­
mental protection, it is not a dificult 
task for them to tnke into considerntion 
these additional constraints and 
reorient their work towards greater 
effectiveness. In this context, a 
conceptual mod e l for incorpora ting 
susta intability in to the existing 
activities was evolved (Fig.6) and was 
accepted recently nt a conference held 
in GOA. Fig.7 presents an nnnlysis of 
the current nctivities in these 
Polytechnics and the shift that will 
take plnce when environmental concerns 
nrc Incorporated into their activities. 
The additional activities that need to 
be performed in each of the SIX 
existing areas as a consequence of this 
decision arc indicated in Fig.8. It is thus 
evident that these Polytechnics arc 
now movil towards an area \·"here 
sustainabiltty will become the main 
focus of their activities in Rural 

Development through transfer of 
technology. 
S.O PRO-ACTIVE INVOLVEMENT 

AND THE CONCEPT OF THE 
"GREEN" POLYTECHNIC: 
Although some Polytechnics as 

above, designated as Community 
Polytechnics are working for sustain 
able Rural Development, the remaining 
Polytechnics arc also teaching courses 
leading to a Diploma in Environmental 
Engineerng or have E.E. components 
incorpora ted in all their technician 
curricula. 

However, it is not possible to expect 
a1\ institutions to take up activities 
related to environment with the same 
level of rigour, comlT'litment and 
intensity. [n some cases the System 
Mnnagers, Principals and Staff may 
be proactive and get more involved 
than the others. Fig.9 represents a 
typical structure showing the difference 
between proactive involvement and 
normal (reactive) involvement in this 
area. 
5.1 THE GREEN POLYTECHNIC: 

Pronctive institutions of the type 
mentioned above qualify for the award 
of a GREEN label and get designated as 
"GREEN POLYTECHNICS". Such 
institutions consider Environment not as 
a mere subject of sl ud yin the insti tll tion, 
but as a "Way of Life". They not onl)' . 
tench the subject, but practice in daily 
life demonstrnting to others in the 
community how its students and staff 
arc committed fully to environmental 
protection . 
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Some of the ac ti vi ties which a rc 
performed by a GREEN Polytechnic 
could be as follows: 
* The polytechnic maintai ns a green 
campus with shady trees and weJl laid 
ou t lawns. Wherever possible, efforts 
are m ade to plal1t special varieties of 
trees which are likely to become extinct. 
Flower beds and Vegetable gardens to 
meet the needs of the students hostels 
are grown with care . 
'" The campus is made totally free from 
smoking, spitting, t,obacco-chewing and 
use of drugs both by students and staff. 
'" ThecClmpusisalwayskeptclean and 
tidy wth.pmpcr waste-disposal systems 
such as incinerators or Biogas plants 
which convert all degradable campus 
was tes into gas used n the hoste ls for 
cooking and in the labora tories for 
experi men ta tion. 
'" Staff and Students arc familiar with 
local environmenta l problems and take 
up issues wi th the concerned 
authorities whenever environmental 
laws are found to have been violated. 
'" The Polytechnic conducts periodic 
meetings, seminars, campaigns, 
exhibitions etc. to educate the general 
public about environmental issues . 
'" Staff and students take up local 
projects to analyze water sample, 
l1.easure air and noise pollution and 
bring these to the notice of the 
authorities and the public. 
* During Indu s trial Training of 
students and staff special attention is 
paid to a study of the impact of the 
industry on the loca l environment. 

6.0 CONCLUSION: 
The overall scenario makes it 

abundantly clear that the problems of 
the environment have already assumed 
such gigantic proportions that 
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Herculean efforts are needed to stop 
further damage and preserve ecological 
bal a nce on this Planet Earth. This is 
certainly a job that cannot be left to 
the government agencies alone. 
Voluntary organizations and 
educational institutions have a vast 
potential to contribute their might 
and spread this philosophy. The award 
of a GREEN label to Polytechnics 
totally committed to environmental 
protection is one possible and practicable 
approach in this direction. 
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