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EXECUTIVE SUMMARY 

The Natural Resources and Environmental Policy Project (NAREPP) was implemented by US AID 
and the Government of Sri Lanka to enhance Sri bnka's ability to manage its environment and 
nalunl resources. The training and education component of NAREPP calls for strengthening four 
Sri hnkan universities -- The University of Colombo, The University of Moratuwa, The Open 
University of Sri Lanka, and The University of Pendeniya -- to enable them to develop a variety ' 

of programmes designed to meet immediate and ongoing environmental manpower needs. Major 
programmes a1 the four universities are environmental science at Colombo; environmental 
engineering at Montuwa; environmental law and journalism and wildlife management at the Open 
University; and interdisciplinary environmental studies, natural resource management, and 
environmental economics at Pendeniya. An assessment of the NAREPP University Programme 
was carried out from March 21 to April 9, 1993 to determine the current status of programme 
activities at each university, identify strengths and weaknesses of each programme, provide 
recommendations for strengthening the Programme, and examine the roll that universities can play 
in  achieving the short- and long-term goals of NAREPP, e.g EIA, pollution control, and 
incorporating environmental economics into decision mahng. 

Role of Universities 

Sri Lanka is facing serious and growing environmental and resource management problems and 
action is needed to develop environmental policies, formulate regu-lations to implement those 
policies, create agencies to carry out those regulations and manage resources and the environment, 
and provide technical and professional manpower for these agencies. These actions are important 
and necessary, but they are not suficient! Environmental policies must reflect the environmental 
concerns and needs of the people of Sri h n k a  and their leaders. This requires that Sri Lankans 
recognize that they have environmental problems and understand how these problems affect their 
lives. This requires environmental education and training at all levels. Further, environmental 
education must be based on an understanding of environmental problems, the ecological 
underpinnings of these problems, and how natural resource and environmental management can be 
carried out in Sri hnka.  This is a major task that will require new approaches to teacher education 
and the education of a new breed of environmental scientists, engineers, and managers. This role 
falls to the universities. Strengths of the universities include: 

Training and Education: Universities are uniquely qualified to carry out short-term 
training on environmental topics and techniques and are the only institutions equipped and 
qualified to provide the long-term education needed to prepare the environmental 
professionals of the future. 

Multiplier Effect: Investment in higher education has a multiplier effect. To maximize 
the impact of an educational program, teach reachers. Train six university lecturers in 
environmentaI impact assessment and they will teach the rest. . 

Stability: University faculties are extremely stable. Investments in upgrading faculty are 
excellent long-term investments. 
Learning and Research: Universities go beyond imparting information. They are in 
the business of generating new knowledge and understanding. This is extremely important 
when dealing with complex problems such as environmental and natural resource 
degradation where we know little about the causes and less about the possible solutions. 



Interdisciplinarity: Sri Lanka needs people who recognize the complexity of 
environmental issues. Universities can provide leadership in this effort by developing new 
courses and curricula that cut across discipIinary lines and integrate information from 
various disciplines. 

University Programs: strengths, Weaknesseq and Needs 

Programmes at all four universities share similar or identical strengths, weaknesses and needs. All 
involve dedicated and capable faculty and are led by individuals with stature and vision. All enjoy 
support from their central administrations, and each has particular strengths associated, with the 
type of programme and the university's facilities and setting, e.g. seven faculties on one campus at 
Peradeniya, the audio-visual facility at OUSL, etc. 

Unfortunately, all four universities also share serious weaknesses common to most university 
programmes i n  developing countries. There are serious shortages of books and journals, 
laboratory and field analytical equipment, transportation capabilities, etc. Students don't read 
because text books are not available. Teaching is hampered by a dearth of Lanka-based audio- 
visual materials. Faculty are overworked and faculty development and the advancement of 
environmental science is limited by poor communications facilities; scientists are essentially cut off 
from each other and from colleagues in the rest of the world. Faculty and administrators are 
inexperienced in the art of grantsmanship and are, therefore, totally dependent on appropriated 
funds and the more or less regular contributions from international donor agencies. Finally, 
faculty are inexperienced in  designing and carrying out interdisciplinary programmes, an essential 
ability in environmental studies. 

Because of these shortcomings, faculty frustration, especially among young faculty. is high, as  is 
the temptation to leave Sri bnka  for greener pastures in  the West. Critical needs include: funds 
for enhancing library collections, improving fax and e-mail communications, and purchasing vital 
equipment and supplies; assistance in developing linkages with colleagues and programmes in  the 
West; funds for develop; ng Sri Lanki-based reading materials and audio-visuals for teaching; and 
assistance in learning how to pursue outside funding and how to carry out interdisciplinary 
research, teaching, and contract work. Steps in this latter direction have been initiated with the 
MARD project and with the European Community programme in the Mahaweli Authority. 

Needs and Strategies are discussed in detail in the report and university strategies for correcting 
weaknesses are suggested. 

Recommendations 

1. Curriculum Development: NAEEPP should give immediate and high priority to 
facilitating and supporting environmental and natural resources cumculum development at 
the four universities. This would include providing support for an interinstitutional 
curriculum planning process, the production of a series of written modules to be used as 
text materials for the curriculum, the production of a set of videos on topics related to the 
cumcula, and efforts at the universities to get faculty approval for making environmental 
courses part of core curricula. 

2. Interdisciplinary Teaching: NAREPP should assist faculty in their efforts to learn 
how to teach interdisciplinary courses by sponsoring workshops and study tours to expose 
teaching faculty to teaching strategies and techniques common in interdisciplinary, problem 
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focused environmental studies. This should include organizing workshop in Sri Lsnka to ir 
train faculty in interdisciplinary course design, in'structional strategies, use of field ' 

exercises and group projects, and evaluating group projects. Further, NAREPP should 
send a select group of instructors to the U.S. to spend one month at a university 
participating in interdisciplinary courses. This could be arranged at Ohio State University, 

3. Short-term Training: NAREPP's long-term goal in short-term training should be to 
prepare the universities to assume responsibility for serving this need. NAREPP should 
organize a workshop to prepare university faculty and administrators for managing short- 
term (extension) training programmes, include university faculty in all NAREPP short 
courses as training exercises, and work with the universities to explore ways of 
coordinating and sharing opportunities and responsibilities for short-term training 
programmes to minimize wasteful competition and maximize the use of university 
expertise. 

4. interdisciplinary Research: NAREPP should place high priority on stimulating 
interdisciplinary research at the four universities on environmental and natural resource 
problems and on helping faculty and their universities identify opportunities and funding 
for interdisciplinary contract projects and research, organize themselves to be successful in 
competing for such grants and contracts, and manage the projects once they are awarded. 

5. University Reward  Systems: NAREPP should work with faculty developing 
interdisciplinary environmental and natural resource programmes to alter university reward 
systems and financial modalities that stifle interdisciplinary activity. 

Fae ul ty Development : NAREPP should support short- term upgrading of senior 
faculty at the four universities to familiarize them with critical new fields ip environmental 
and natural resource science, engineering and management, including short courses, 
workshops, and study tours. NAREPP should also seek USAID support for doctoral 
training of select junior faculty to fill critical needs in the university system, eg .  Ecological 
Engineering, Integrated Resource Management, and Environmental Economics. NAREPP . 
should also support study tours to expose faculty to ongoing pmjects and programmes in 
critical new fields. 

.Linkages: NAREPP should facilitate the establishment of linkage programmes between 
programmes at the four universities and similar programmes in the U.S. or elsewhere. 
NAREPP can immediately facilitate the establishment of a multifaceted linkage programme 
between the four universities and The Ohio State University. NAREPPcould stimulate the 
development of linkages between Sri Lankan environmental programmes and those in other 
countries and provide much needed visibility for Sri Lankan problems and programmes by 
sponsoring an international conference in Sri Lanka that would focus on Education and 
Training for Sustainable Development in Developing Countries. The International Society 
for Environmental Education (ISEE) is willing to work with NAREPP and the universities 
to plan, organize, and run this conference. 

Communications: NAREPP should assist universities in obtaining fax machines and 
establishing e-mai I capabilities and in the preparation of a Directory of Environmental and 
Natural Resource Experts in Sri Lankart Universities. 

Library Coileetions: NAREPP should increase its allocation for the purchase of books 
and journals. 



INTRODUCTION 

The Natural Resources and Epvirc>n~ncn~aI Policy Pro-ject (NAREPP) was implemented by 
USAID -and the Govcl-nment of Sri Lanka to enhance Sri Lanka's ability to manage its 
environment and natural resources. The training and education component of NAREPP called 
for a variety of educalional and short-telm uaining programs to meet the nulion's environmental 
manpower needs at the technical and prokssional levels. Early plans provided for the 
education o r  cleven ( 1  1 )  Mrtstc1-'s-level prof&ssionals at universities outside Sri Lanka. 
primarily in the United States. This plan was abandoned when it was decided that the funds 
needed for foreign education could k more pr.oductively invested in strengthening Sli Lankan . 

univasitics. enahling the~n to develop a variety of programmes designed to meet immediate and 
ongoing envil-onmcntal manpower needs. In 1992. four universities -- The  University of 
Colombo. Thc University of Mol-atuwa. The  Open University of Sri Lanka. and T h e  
University ol' Peradeniya -- were selected for strengthening in various environmental and 

- natural resources management fields. 

Ma.ior programmes at the four universities are environmental science at Colombo; 
environmenral engineering at Moratuwa; environmental law and journalism and wildlife 
management at. the Open University; and interdisciplinary environmental studies, natural 
resour-ce management. and envir;onmental economics a1 Peradeniya. Specific programme 

I 

i 
development ohiectivu rts s u e d  by the four universities aw: \ 
Univcrsin, yfColo1nbo - Enhance existing BSe and MSc degrve programmes and initiate a 1 

new diplmna c o u ~ s c  in Envi~unlnental k i c n c c ;  develop courses through SLIDA to train 
public servicc personnel in crivi~-t~nrncntd planning and management and in sustainable 
developmc~~t; and crcatc: ui cnvimnrncnlrrl consuluncy unit at the university . 1 

University i f  Morr~rltrva - Develop the Master's degree programme in environmental 
engineering; develop shol-t-courses in envi~.onmenlal impact assessment (EIA); develop 
curricula for teaching EIA for BSc and MEng courses; establish a computer modelling unit 
in collaholation with the Central Envi~.onmential Authority; and pursue c o n s u l ~ n c y  work on 
EiA. 1 

I' 
Open Univrrsip r,fSri h k r ~  - S t ~ ~ n g t h e n  existing certi ticate couise in wildlife management; ;. r develop an inerdisciplinaly post-graduate diploma course in natural wsourcx management; 

produce and present certiticate courses in environmental law and journalism; and enhance 
the engineering programme by introducing a certificate course in environmental 
engineering. strengthening present environmental and ecological components in the 
engineering degiw. and developing short-courses on industrial environmental hazards. - 

Univrrsiry ctf Percrtluniyu - Develop an interdisciplinary Certificate Coursg in Environmental 
- Awareness for undergraduates; implement n e w  MSc programmes in environmental 

economics and natural resource management in the PGiA; develop a post-graduate diploma 
CCHI~SC: in EIA; develop shol-t courses i n  EiA and other a l w s  for government officials and 
the private xctol-; surd create a C e n t ~ c  h r  Environment;il Studies. 

An s x s s m c n t  of thc NAREPP University Progrxmlne was u l l ~ ~ i e d  out l i o ~ n  March 21 to April 
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9, 1993 to dctcl-mine ihc current status of programme activilies at each university, identify 
stlcngths and weakncsscs o t ' u c h  pmgnmrnc. p~uvidc recommendations for strengthening the 
Progmmme, and cxaminc the 1.011 that universi~ics can play in achieving the short- and long- 
term goals of NAREPP. e.g EIA. pollution cont~.ol. and incorporating envisonrnental 
economics into decision making. The speci tic Scope of Work was: 

1) Consult with M/EPA and repmsantatives of key university faculties to establish basic 
requirements t'or multi-discip1in:iry education programmes using both individual 
meetings and inter-university workshops; 

2) assist the faculty representatives in organizing multi-disciplinary teams as  required to 
strengthen the quality of NAREPP-suppoi-tect university program mes; 

3) identify curriculum requil-emcnu specilic to the multi-disciplina~y process and to the 
individual needs of each NAREPP-supported faculty; 

4) assist the multi-disciplinary teams in identifying and pursuing resoulres in addition to 
those provided hy NAREPP (e.g.. relationships with other U.S. universities, 
producing grant proposals for multi-disciplinary teaching and research consistent with 
NAREPP/NEAP (National Environmenul Action Plan) p~io~i t ies ;  and 

5) PI-cxlucc an action plan which idenlifitls pl-og~zss in each of the precedinl. areits made 
during the consultancy and which provides specific direction for continuing the 
strengthening process. 

ASSESSMENT PROCEDURES 

Visits we= made to each o f the  faur universities where discussions w e e  held with University, 
Faculty and Departmental administrntors and with faculty members in relevant programs. 
Visits included tours o f  teaching t'acilities. laboratories, audio-visual and radio-TV facilities, 
computer Facilities, and libraries. Discussions covered all aspects of interdisciplinary A 

envir t tnmen~al  program deveiopmcnt, including cu~.riculum development, teaching 
methodologies, textbooks and other suppo~t  materials for courses, laboratory faciiities, faculty 
work loads and the reward system, budgetary issues in programme development, attracting 
students to courses. developing useful shcirt courses and marketing them, the need for 
intcrdisciplinaly p~.o,jccts for I'aculty and students, specific programme needs, roles the 
universities could or should play in cnvironmentisl ducation and training and why,-ins%itutional 
consu;lin& that interfc~v'with such activity, and how the university system might respond to 
problems I'aAng Sri Lanka as a ~xsult  of cnvironmcntiil degradation. Visits were also made to 
the Ministry of Environment, the Central Environmental Auihol-ity. NARESA, the University 
Grnnu Commission. and USAID. Written materials from each university and agency were 
cotlecied and reviewed. Visits wen: also made to the Mahaweli Agriculture 'and Rural 
Development pro-jcct in Pimbu~vttcwa and to the Commission of the European Community to 
discuss pounlial coilahoration k lwecn  U.S. and E.C. projects and Sri Lankan universities. A 
total of sixty nine (69) individuals weix interviewed. A complete list is provided in 
APPENDIX A. 

ROLE AND IMPORTANCE OF THE UNIVERSITIES 

BEST AVAtLA8LE COPY 



k 

I f  you are planning for one year, plant rice. 
If you are planning for ten years, plant trees. . 

If  you are planning for one hundred years, educate the people. 

Cora fucius 

Sri ttlrrka is facing selious and gr.owing envimnmen~l and resousce management'problems not 
unlike those cncountc~.ed in developing countries throughollt the tropics. Immediate action is 
needed lo develop policies on environmental quality and resource conselvation. formulate 
regulations to implement those pc>licies. create agencies charged with the  responsibility for 
envirnnmenml protection aid integlatcd natural resoulre management, llnd provide the technical 
and prc3ftssional manpower needed to insu1.c that these agencies can effectively execule their 
missions. NAREPP is workiny with the Government of Sri Lanka to accomplish or at teast 
initiate these actions. These nctlons are imporant and necessary, but they are not z~rfficienr! 

National policics arc cxp~xssions of the value systom of the country. and theis tegitimacy and 
effectiveness arc dewmined by this Cict. C13sh progriimmcs to promulgate policies to address 
critical cnvironmcntal and naulsiil scsourcc problems. policies pattcmcd afkr those in the West, 
are necessary first stcps tha~ Ihcus the attention of decision makccs on these critical problems. 
Similarly. ~ h t '  tsiansl'cr ol'znvironmcntal techniques such ru: those used in environmt.ntiil impact 
asscssmcnl. cnvimnmcntal audits. and environmental economics. are also appropriate and 
imponant l i s t  seps. Bul. thest 211: shoi-t-lam measures. In the long-term, the prohlem is not 
a lack of laws and ~echniquzs -- i t  is a lack of undersrinding and will -- social. economic and 
political will. Ultimately, natusial~resourct: and environmental policydin Sri Lanka will have to 
evolve from tht: Sri Lankan experience and rellect the values of Sri Lankan society. 
Environmental ~trticies must 1tl1ect the environmental concerns and needs of the woole olSri 

Lanka and their leaders. This ;-eqiires that 
Sri Lankans recognize that they have 

"People in the East don't know environmental pro blems and understand how 
these problems affect their lives and the liws 
of theis children and grandchildren. Some of 
this heightenillg of environmental awaEnl?;s 
and concern con be accomplished by short- 

term training and the use of radio and television. In the long-term, however, environmental 
education must he incorporated in curricula at all levels of the educational system - primary, 
secondary, higher. and extension edi~ation. Further, environmental education must bc: b d  
on an  understanding of the envit-onmental problems facing Sri Lankan society. an 
understanding ol' the txological undcr-pinnings of these pt-oblems, and an understanding of how 
natul-al i~sourcc and environmental managmcnt can be canied out within the social. economic. 
and political ~nilicu of modem Sli Lanka. This is a major task that will I-equitSe new a p p m x k  
to teicher education and the education ol:a new breed of environmental scientists. engineers. 
and managers, This role I'alls to the universities. 

Training and  ducati ion 
Sri Lankan awuru: and cnvimnmental agencics am harnpemd in carrying out their missions. 
kcause their staft' members do not possess the technical skills needed for the job. One 
approach to this problem is short-term technical training for agency personnel. This is 
necessasy. given the urgent need Ibr technical capabilities in these agencies, but i t  is not 
suflicirnt. Ultimately. these agencies must k staffed by competent professional scientists iutd 
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manasers who arc hn~adly educated and k~towleclgeahlc in their fields. Techniques must be 
applied within a broader scientil'ic anti managemttnL context, a conlext provided only hy 

, compctcnt professionals. Compelent p~*ol'cssionals will ;tlso be nccded by other employers in 
Sri Lanka as the society becomes more 3urare of envi~.t)~i~ne~il;ll prohlems and mol-2 demanding 
of its indust~ial and business sectors. The nsponsihility for producing these cnvironmentat 
and resource PI-ofcssionals Falls to [he universities. They will need assistance in developi~ig 
new programs LO satisfy [his manpowcr need. 

Multiplier ElTeet 

To maxim izt: the impacl ol' an educationtti program. leaclr letrcher.~. Investment in higher 
educalion has a multiplier cl'lcct. Train six uuivcrsity lecture~+s in environmental impact 
as.sessment and help thcm start an EIA course and they will he able to teach hundreds of 
ag.xncy, industry. and NGO stal'l' in [hat technique. Furth-er. they will ~.zach hundred or even 
thousands of unive~sity students with this new information. By working through the 
universities we institutionalize cducatir>nal programmes. hotli long-term educaticlii and short- 
term technical training. Universities should he encouraged lo develop and teach more short 
courses for government. business. indust~.y, and private citizens. 

S tabili ty 

Tht: iinpslct ol' investmcnl in technical cnvimnmen~al and resource training for agency sval'l' 
members is often reduced as these staff members move within the Sii Lankan Administrative 
Service. University Ficultizs. on the contrary. are exll-cmely srsble. Investments in upgrading 
faculty are r i~xly  jeopardized hy those faculty members lcaving their fields or institutions. and 
aix, therefore. excellenl long-term investmenu. 

Learning and Research 

Universities go hcyond imparting information. Thcy arc in the business of generiting new 
knowledge and understanding. This is cxt~*emcly important when dealing with complex . 

prohlcms such as cnvil-onmcn~al and nat111.al lusoui-ct: degradation where we know little about 
the causes and Icss about [he possible solulions. Universities can provide inputs in the form of 
data and information on envil-onmental conditions; analysis and iriterp~xtation of such data and 
information; improvemenl of assessmenl, analytical. and decision-making techniques; case 
studies of spccific problems and social processes. assessmenl of relative risks. 
mommendatic~ns for social and polilicyl action. and othc~s. 

In terdiscipli nari ty 

Environmental and natural resource prrMerns ure extremely complex, involving ecological, 
physical, economic, political. and cyl turd aspects. These problems cannot be solved by 
individuals working in any single discipline. We must learn to bring experts from different . 
disciplines together in an integrated effort to understand and solve these problems. This will 
require a new way of thinking and new types of professionals. We need people who wognize 
the complexity of these issues, their c i u s a .  and their solutions. Universities can provide 
leadership in this effort by developing new courses and cur~icula thiit cut acl-oss disciplinary 
lines and integrate info~mation from various disciplines. 

UNIVERSITY PROGRAMS 
Strengths, Weaknesses, and Needs 

UNIVERSITY OF COLOMBO 

The MSc Programme in Environmental Science 



This is a wcll-cktablisli programme, having 
~radua~ed six hatcl~es 06 studen& since 19SO. It is 
unrlot~htedly thc premier environmental science 
programme i n  the country and should be 
stl-cngthencd before new environmental science 
programmes ul-e started elsewhere. Strengths of rhl: 
pl.opramme include its interdisciplinary base 
invc>lving faculty fi-om various departments in the 
Faculty of Science. i l s  attention to scientikic rigor, its 

dedicated and capable faculty. and the strong support that it pre.sently en.joys from the Dean of 
Scicnce and [he cen~ral adminis~m~ion. There is m attempt to integrate information finm various 
disciplines. especially in the "Man and the Environment" course taught by Dr. Kanthi 
Aheynayake. A myjar st~vngth ol'this programme is tht: ~esearch component; students have to 
carry out a project, analyzc t11zi1- ~.esults and write thcses. T11e1.c is need h r  more of this in  
environmcntiil and natural ~ C S O ~ I I ' C ~  C L I I ' ~ ~ C U I ~  in Sri Lanka, Major weaknesses of this 
programme art: typical of science proglamlnes in developing countries. e.g. lack of adequaie 
laboratory and lield equipment. inadcquatc lihriry collections, and problems associated with 
requiring outside I-cading ill thc cou~.scs. Because 
librily holdings in cnvironmenul science are inadequate 
and texthooks are too expensive. students depend 
almost entirely on 1ecto1-e notes I'oI* learning. This 
would he a se~.ious problem at any kvzl. h u t  i t  is 
especially tl.ouhling at thc post-gmduatc levcl. Mask~.'s 
and doctoral students must have access to the 1itemtu1-c: 
in their tields and to textbook materials in their coul.ses. Unless students can lvad, they cannot 
lctlrn LO learn on their own. Unless they are ahle to lcarn on. their own, they will never be able 
to crea~t. new ideas. knowledge. and methods, and this is what society must he able to expect 
h m  those with post-graduate deg~ves. 

. . 
Biodiversity Unit 

"Our programme fills the 
need for envirorirnental 
science in the country." 

l'rul. K. I). Arudprngusrbnl 
Dean of Science, U. Cul, 

"Our students don't read." 

Pacul ty M e m l ~ e r  
Univ.  o f  Colombo 

* 

Noting that Sri Lnnka is the southern-most land mass in South ~ s i a  and is extremely rich in 
biodiversity and endemism, Prof, K. D. Arudpragasam, Dean of Science at the University of 
Colombo. is supporting the esfahlishment of a Biodiversity Unit  at this university. This effort 
is at the conceptual stage at this lime, hut Prof. Arudpl-agasam is attempting to "formalize a 
proccss to bring thc approp~iatc cxpcrtisc togcthcr." Sli Lanka is indeed an ideul location for a 
signilicant, even intc1'11a~iona1, progr~mmc on hiodiversity. This effort should be stlangly 
encuurti~ed and suppt)rtcc( by the Govc~nmcnt nl' Sri Lanka through appl-opriilte Ministries, thc 
Universily Granu Commission, and NARESA. Outsidc support should also be sought from 
international agencics such as USAlD und the World Bank. I@ 
It is very important that this effort at the University oC Colombo be integrated with similar 
cfhrls 111 the Opcn University of S1-i bnkn  and the Sri Jayawardhanapura University. These 
two universities have ,joined forces and received clearance and support from the WGC to 
emblish a National Centre for h e  Consel-vation of Biodiversity at a site near Bundala. 

Collegiality t. 

Ficulty mcmben at S1.i Lankan universities have 
littlc opportunity to get to know colleagues at other 
universities in the countly or in other departmenu; or 
faculties in thcir,own universities. Measures should 
be taken to l'acilitate communication and exchange 
between scientists and scholars working in the same 
and sirnila~. tields. Meilsu~xs should also be tllken to 

"I would like to be able to 
get together with other 
environmental taxicologists, 
but I don't know if there are 
any." 

Dr. Ajantlta l'erero 
University o f  Co Ion~bo  

4 



I';acilitatc communication and intc~.action hctwccn faculty in dil'l'crent disciplines working on 
similar cnvironmcntal and natural ~ 'eso~~rcc p1.0h1~1n.s. This could il~clude a directory of 
cnvironmcntal and nawral ~.csou~.ccs 1';LcuI~y ~ncmbcrs including i n  Jications of their rexarch 
and teaching intercs~s. Such a di~xctory cttuld also he expanded nver time to include 
~ X S C ~ I U ~ Z I - S  in g0vc1~11mcntaI agencies. industry, and husiness, Similarly. there could be a 
regular newsletter for communication among environmental and naturril resource specialists. 
Workshops and seminars on selected topics could also be organized to bring together 
researchers and teachers w i t h  similar wining and inter-ests. These could be announced in  the 
newsletter mentioned above. Optimally, those working in envilrrnmentai and natul-al resoul-ces 
fields could create a proressional society. All of these things require that someone of some 
institution assume responsibility for organizing and managing the efforts. This could be done 
by the UGC. NARESA. or one or more universities. International donors such as 
USAIDfNAREPP can assist with logistical support in getting these efforts started, but they 
should not assume long-term responsibility h r  them. Collegiality mmsures a1-c: best left to the 
participants -- the collegians. 

Short-Term .Training 

ptlckaged inhrmation. Semindrs and short (half-day) workshops could have a signiticant 
impact an how higher officials see and interpret environmental and natural resource issues. 
Longer progrimmes might focus on senior staff members for these officials; staff often do . 

most of the background work in  policy d~+afting anyway. One problem with focusing too 
closely on .higher ol'ticials is that they shift in their positions and tkl-efore their responsibilities ' 

on a I-elalively short-term basis. Attention must also be given to training at lower levels, 
esptx.idly at the Divisional level. 

The University of Colombo is hoping to dkvelop a series of workshops and short courses 
desiqncd to xach highel--level government ol'f'iciais. possibly th~.oug,h SLIDA. Because of its 

Shorl-term training ~hrough woi-kshops and seminars is a public service activity that 
universities art: uniquely suited lo do. University programme orgariizers must realize, 
however, that this t y p ~  of activity is "demand driven." For this wason, unive~sities wanting to 
get into this type of education must develop market survey and advertising capabilities to 
identify needs and let potential clients know what you are offering. Exlension or out~xach 
programming must hc run like a husiness. and in  business "demand" determines success. It 
does not matter haw good a workshop you organize, il' nobody comes or those who come 
don't gxt whai they nccd or what :hey pcrccivc that they need. The key is "find a need and fill 
i t -  and market what you arc: doing." 

locrrt~on in the national capitint. it 
is i n  a good position to do this. 
Its copabilitics lor this task are 
also enhance by the broad 
sptctl-um of I'iculty expel-tise at 
this comprehcnsivz university. 
There is no douht that higher 

Consultancy 

The University 01' Colomho is planning to dcvelop a Consultanuy Unit to Picilihtr: faculty 
invnlverncnt in ~xal-world pn~hlem solving. Similar el'l'o~zs a ~ t  being unde~zakc~l at Momruwa 
and Pcrndcniya -- and at most universitics in Sri Lanka. Consulting is an established and 
acceptcd activiry at Sri Lankan Universities and is most succcssl'ul wherc faculty members 
pos.ws5 critical technical skills. Consulting is important in universitics. hccause i t  brings the 
~ual world into the univel-sity and ultimately into i ~ 5  cu~.~.iculn. Faculty engaged in consulting 
can add a p~xciical dimension to their teaching that those without such experience cannot. This 

officials require concise. well J -  

, -. 

L L C ~ ~ ~ ~ ~ ~ ~ ~ ,  environment has no major part to 
in We must reach sri 

Lanken policy and decision makers." 

K. L). Arudpragosarn 



adds wleirance to courses and maintains students' interest. Therefon?, consulting should be 
encnuraged as long as i r  docs not interfere with the rcsea~.ch and ~eaching missions of the 
university. 

Consullrrncy gr41up.s at llic Univc~.sity ol'C0101nho a~ids~tlier univel-sities have an opportunity to 
institutionalize: consulting inio the university structure and pl-ogramme. Protocols should ht: 
dcvcl(~pcd lo allow consultancy income to Iluw through and be managed by the university. 
Thc universities can exact a Ikc or charge for this se~~lice and for the use of university Facilities 
and staff. Faculty ~-emuncr;ltion for- consulting can Fall into three categories: 

I )  Saculty can he allowed to consult a certain percent of their time and receive supplemental 
income dil-cctly from their client. I n  this cttsc, the university does not enter into the 
a~sangement as long as tlic pkent  of time is not exceeded. 

2) Faculty may be rclcased I'mm university responsibilities for a specified percent of their 
rime to allow them to participate in a cqnsultancy contract for the university. In this 
case. the Faculty me~nber continues to ~~eceivc his or her university salary hut  has a 
tcmpol.ary change in joh duties. c.g. relzased from leaching one course to allow time 
ior thc consultancy work. The contract woi~ld hi: through the university. The benetits . 
to the F~culty in this case are t h i  opprrunities to work on interesting and challenging 
prqjeots and have some variety in rhcirjobs. Furlher, with the university serving its the 
contractor, the faculty member dws not have to expend'time and energy tinding 
consulting oppocrunities. 

3) I'aculty may receive supplemenral income from consultancies run through the univel-sity 
if  their participation in tliosc consultancics does not interfere with their carrying out 
thcii. otlie~. I-csponsihilitics i n  the tinivcrsity. For instance. they could consult during 
holidays or they could i~sc some or their consulting time nolcd in item (1) to participate 
in a university consultancy contract. Bc~wliu to the I'aculty I'rom ihis approach are 
supplemental income and no ct'fort ntxdzd to lind and compete for the consultancy. 

. In ter~ns rzl' univei-sity programme devcli~pmcnt. a comhination of the second and third 
stralegics shot~ld he encouraged and hcililitcd. To do this. universities must develop 
budgetary and financial modalities to accommodate these activities AND they must develop 
modalities ta allow for some ol' the university protit to he fed hack to the Faculty members' .. 
departments, ccnt~xs,'and prog~.ammes. F;lculty are driven by more than personnel income 
enhancement. They could easily make mo1.e money elsewhere in  the economy. Faculty a n  
also driven hy desires to build their own programmes within the university and to have some 
con~rol over funding for such efforts. 

There is a distinct probability of compeliticm bctwan universities in the areas of consulting and 
workshop ofl'e~ings. This could be a good thing, encouraging each university to develop the 
best offerings o r  products. But  i t  could also he draining of limited ~xsoul-ces and time and 
vely inefticiznt. Consideration should be given to combining efforts to coordinate workshop 
and cansulrancy uni t  efforts. This could be done through the UGC, by establishing an 
interinstitutional coordinating council, or hy establishing an interinstitutional oftice in Colombo 
to coordinate and manage efforts in these areas. A mqjor henetit of coordination is that this 
would enable the universities RI dluw from a11 of the institutions for programme pal-ticipants, 
the~cby insuring that the best teams available an: assigned to the tasks. In preparing propos;lls 
li)r contrrrca. this ability to "lieid thc hcst ptbsiblc: team" could mehn the difference between 
success and failu1.1: in competing for the contract. 

Faculty Strengthening 

The University of Calomhc, is seeking to strcngtlien hculty in interdisciplina~.y arcas such as 
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hiodiversity. Dr. Ari~dpmgasam noted thc nerd to identify national needs and develop 
programmes to serve those needs. He indicatcd that the Universily can serve m;lny of these 
nwds now hi11 d(ws not liavi: capahili tics in 11thc1.s arcas of nced. To lilt these "llucunrre." i t  will 
have to "produce Faci~lty" in  c~itical new ateas. This can hc accomplished by a combination of 
short-term training (2-3 months) for senior I'aculty and Ph.D. programmes for junior Faculty. 
These doctoral prigl-ammes should be split-linkagc programmes where the student takes 
cclu~xes at an institution in the U.S. or C L S L ' W ~ ~ I L '  hut does llis or her dissertation rcsearch in  Sli 
Lanka. Care must be taken to insure that these junioi- faculty are released from teaching duties 
while in this type of programme so t h y  can concenwate fully on their ttseuch. 

UNIVERSITY OF MORATUWA 

I : Environmentat Engineering and Management Programme 

The~Environmentiil Enginecling and Mtlnagcment Programme (EEMP) was stand in 1982 and 
has graduated ten batches of students. Graduates are no1 having trouble finding jobs and it is 
anlicipaced that demand for cnvironmcntal zngince~ing expertise will grow in coming years in 
Sri Lanka. S11'cngths of this prog~-am~TI~' are its engineering rigor, its focus on solving 
environmcntal problems. and the Icadcrship being provided by Prol'esso~. L. L. Ratnayake, . 

. The Univel-sity of Moratuwa, is a pru~nicr cnginwrin~ school and is the logical location for the 
development of  environmentally orizntcd engincer~ng programmes. The most commonly 
exp~wsed need in this pi-og~smme and i n  t11c air pollution proglnmme in chemical engineering 
is for tield and lahoratol.y analytical equipment. While  the^ is certainly a real need for certain 
pieces of cqt~ipmenl. I suspect that there is a surprising amount of equipment sitting unused or 
underused in  labs and closets. An inventory of equipment would reveal what is available, 
inc~~ase  user ti~ne on lllat equipment. and  seduce the need to acquire new equipment. There is 
a need for more and better computers and software. especialIy computer models hat can be 
used in environmental engineering teaching and ~xsurch. Teaching would also be enhmcedby 
improved audio-visual equipmenf and some good tilms or videos on environmental issues. 

The major weakness ol'this programme is that it is almmt entirely an engineering programme. 
Expaslire of students to the fundamen~als of ecological systems and environmental 
management is minimal. Of the= two del'icirncies, the former* is by far the more signiticant. 
Environmental managcmcnt could be viewed as a "back-end skill" that shows thl: engineers 
how their knowledge can contrihu[c to hcllcr decision making. It is not fundamental 10 
hcoming a compctcnt cnvimnmcntal c n f i n ~ ~ ~ . .  Ecology. howevel.. is a "front-end skill" that 
should hc: ~ug!lt early in the ouniculurn ilnd Ibrm a hundation and mison d ' r v r  h r  the 
engineering s k ~ l l s  taught through the ~cst of the progr-ammc. This deficiency is serious and 
should be C O I ~ ~ C L ' I L ' ~ .  Thc University ol' Moratuwa needs an ecologist an its faculty, an 
ecologist with an engineering background. Sri Lanka needs vlcological engineers and 
acologiccrl cnginzers are diffewnl lin~n cnvironmen~al engineers. The latter we offshoots of the 
tields ol'siniury 01- wutc~'quality enginee~ing. tields {hat focus plima~ily on engineering design 
1~ solve pmblcms. e.g. structures. The ww I?eld oT ecological engineering appli'ix enginwring 
skills to the wstrition or ltplication (as best we can do it) of natural ecological systems. For 
inshncx, constructing naturil wetlands for scwagc rreat~nent or focusing on correcting forestry 
prohlcms that are causing flooding at lower Icvels i n  the watershed instead of building dikes 
and dams to contain watcr. This is still engincering, hut  i t  is engineering that stal-ts out with a 
ncw sl of design and end-p~~odut.~ c~itc~ia. Senior Faculty could be exposed to short courses 
on ecology and ccotogical engineer-ing and they could participate in study tours of sites wilere 
ecological engineering is king cat-rid out. But, the University needs to have a bonu fidr 
ecologist on i ts fii'aculty. This will require doctoral trainin8 in ecology and ecological 
engineering in the U.S. for a person with appropriate credentials and interests. An ecologist 
would he ahle lo oRtr courses in ecological engineering AND would be able to offer courses in 
"ecology for engineas" for studcnls in other progtxmmes at the University. 
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Air Pollution Progra~iin~e in Cheniicol Eligineering 

1 The air ~ O I I L I L ~ L L ~  S;~cuIty i~i'tlic dcpartlncnt oS chemical engineering are struggling to build 
~vscarch and tcxhi~ig pn)g1.a1iiincs. Tliis is a young and dynamic glaup of t'aculty, hui they do 
not have very Inany ~.esou~-ccs. Tlicir major rlc~vls are ticid al~alytical equipment and computer 
models. 

I Short Courses and Coiisul tancies 

I Plans arc heing dcvcloped in the EEMP to run  a series of short cou~.ses for industry. The 
1 department of chemical engineering lias similar plans. There is certainly a need for such 1 courses and there also secms to he a demand. As noted earlier. short course operations must 

he run like businesses with demand determining what you offer. Of course. universities 
should do a11 they can to generate deliland in areas where they believe it is needed by society. 

I 
I 

Consul~ing is a strong and succcsst'ul trtldition in engineering schools throughout the world and 
Moratuwa is no exception. Thc Univc~-sity should explore ways to build consulting into the 
university pl.ogrtlmme and enct.ruragc liculty 10 run their consultancies thmugh the university. 
Sec page 7 li)r t discussion on this topic. 

I 
I Linkage Progrnniaies and Study Tours 

Seve~rl hculty mc~nhels have links with universities in  the United Staes, Canada, and Eu~npe, 
and thew is intc~.cst i n  expanding these. This might be especially valuable if the University 
decides to cmhark on new pl.ogl.ammcs such as tcolo~ical engi~ieering. There is also 
considerahls intc~vst in study tours as a mpns to en~iancel'acult~ skills and understanding of 
ncw Iields. Study tours could be a~nlngcd and they could be structure to plnvidt: oppolzunities 
for participanh to explore potential collahortltion with collt.agues in the U.S. and linkages 
between their progrtlmmes. 

OPEN UNIVERSITY OF SRI LANKA 

The Open University of Sri Lanka (OUSL) tills an important niche in Sri Lankin higher 
education in that it is designed In provide higher educational opportunities to persons who 
cannot be in residence in university full time. Without the Open University, people scattered in 
remote areas would have no opportuni~y to obtiain university or post-graduate training. This 
service is an important equalizer, enabling 311 Sli Lankans to ohtain the education they wut  and 
need to k compcritive in thejoh market. This capahilily sltould he enhanced in i u u   elated to 

environmental and natural 
res o u rcr: science. 
engineering, ' and 

Prof. C.T.F. Silva, Head management. Because 
these piogrammes serve a 
clientele that is different 
from tho& sewed by other 

universities in Sli Lanka, programme ovcrlap wilt he unavoidahlc and even desiriblc. Indwd, 
this overlap offers some intriguing possibili~ies for collaboration among universities in such 
a1xa.s a ccu~~ici~lum dcvelopmcnt, textbook p~xpamtion, and the production of audio-viswls for 
teaching, 

The major s~rcngth of thc Open Univclsity lies in iu unique mission, the ways it is organized to 
meet this mission. and the dedication ol' i ~ s  faculty to their unique roles in this mission. 
Ongoing envi ronmcntal programmes i nclude a czrti ticatt: course in wildlife mmagement under 
the able leadership of Dr. S. W. Kovagama and expanding programmes in environmental law 
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I 
and journalism.. New 
resource management 
socia l  s e i cnuc :  a 
p r o g r a m m e  in 
industrial chcni istry; 
a certificarc course in 
environmental 
engineering: and a 
B a c h e l o r  o 1' 
P h i l o s o p  h y  
p r o g r a m m e  t h a t  
wouid bc tlexihle enough to allow emphases in environmental a r e s .  l'he Open University is 
also involved in establishing a ma-jor new programme in biodiversity. joining with the Sri  
Jayawardhanapurn University to cstahlish and operlltc a Centre for the Conservation of  
Biodiversity near Bundala (sce pagc 5). These arc: all important progrimmzs worthy of 
support. Because of  the special mission of the Open University. needed suppon falls into three 
related areas: faculty time. course development. and audio-visual development. The  last two 
of' these rclatc directly to needs at  tlw other universitics, suggesting that a coordinated effort in 
curricufum development. including course p~-eparation, p~~eparation of leeacting materials, and 
the production of audio-visuals for teaching would be kneticial  to all. 

Jrograms heing devclopcd include a post-graduate diploma in natural 
iivolving the fi~culties of  natural scicnce. engineering technology, and 

Faculty Time and Course Reading Material Production 

"Finding rtioriey for equi~>nient or for short- term faculty 
is relati\~ely easy. Long-term commitmelit to staff is 
more difficult. An endow~nent of $60,000 would support 
a permanent Senior Lecturer position. " 

I'rof. A. deZnysa, Head 
Computer Studies. OUSL 

i - 

Faculty s t  a11 universities are f i~l ly occupied with ongoing programme responsibilities and have 
difficulty finding timc to initiate new prograrnlnes. This  PI-ohlem is especially acute at  the 
t 

The University Crahts Coninrission has approved the establishment of  a 

7 

11 Centre for the Conservafinn of Biodiversity to he operated jointly by The (1 11 Sri Jnyawordhanapura and Open Universities. The Centre will be initially (1 
(1 located near Budnla in Sautli Sri Lsnka near Yala National Park. The 11 fl success o f  this effort will be enhanced if all uliiversities developing II 11 biodiversity progranlmes could beconie alliliatecl with this Centre. I I 

Open University. Bccause courscs at  OUSL are taught largely by oor~.espondence, all course . 
materials must he prepared in wlittcn form before the course begins. This is tantamount to 
writing a textbook for every course taught. It  is a tremendous writing risk that is rarely 
encountered at  tl-adi tional residential universities. 

T h e  OUSL ficulty needs help with this silualion, either by finding Tunding for additional 
faculty, getting assisrince elsewhe~c.wilh course mate~is ls  prepa~ation, or a combination of the 
two. While it is beyond the mission of NAREPP to provide endowments for faculty positions, 
coul-~t: developmenr f i l l s  directly inro NAREPP's mission. NAREPP could coordinate 

curriculum planning among the universities 
receiving NAREPP assistance and provide 
funds to pay honoraria to speoialisrs who 
would prepare written modules on topics 
scfccted for  inclusion in the planned 
curricula. Thcse materials could then be 
adaptcd by the O U S L  [or use in their 
courses. This  would free O U S L  faculty 
lit)m somc oT theil- writing ~~'sponsihi l i t ies ,  x 
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"We need grants to cover course 
development costs, so this doesn't 
have to be put on the students." 

Prr~f. J.  N. 0. Fernando 
Dean uf' Sciences, OUSI. 
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subsidize the pmduction of the written lessons at OUSL. allow Sri Lankan faculty from all 
participating universities to prepare caul-SG ~vading materials sptcifically oriented to Sti Lankan 
problems. and produce a set of modules t l ~ a ~  could be drrrwn from to package sets ot' tuadings 
for various courses at the four universities and other universitiq in  Sri Lanka. It is even 
possible that these modulcs could be markcled to a myjor textbook publisher and made 
available in other countries. I f  the latter could be done, the production would be self 
supporting or even profit making. 

Video Production Facilities 

The Open University has just taken ownership of a 2.tfCH) sq. meter.. state-of-the-art audio- 
visual studio built and equipped hy the Japanese. Video production facilities include a video 
studio; control room; three editing moms; NTSC. PAL, and SECAM converters; copying 
capabilities in 311 ti~rrnats; an audio drrhbing studio. a make-up room, a stage setting store, and 
a maintenance shop. This is the k s t  video production studio in the country. The studio also 
has an audio studio, control room and a post-production studio. The OUSL is able to oIFer 
these production hcililics Ihr cuniculum o~iented programme production in collabomtion with 
oher univcrsitics. 

The OUSL A-V Studio is capahlct and willing to undcrtakc productions of videos for course 
use in all aruas ol'environmcntal and natul-al ~usourues science, enginee~ing. and management. 
Thcst: prtxtuctions could include ticld Iihning thrt)ughm~t S1.i Lanka and the South Asia xgion. 
Cosls would have to be horn hy  sponsors hut are rcasonahle. A significant advantage of this 
studio is that its mission is entii'ly educational. J t  is potentially a tremendous resource for 
those developing environmental curricula at ~ h e  universities -- it' i t  is used. Video production 
could complement cu~~iculum and cou~se developmenl and provide Sri Lanka-based examples 
of envimnmenttll and natural ~~csoi~rcts systems, prohlems, and issues. As with the readings. 
videosmight also be marketable in [he West. , 

. . 
The Director of Educational Technology. Dr. Buddhi Weerasinghe, is looking for linkages 
with video programmes at U.S. univzl-sitics, and we are exploring that with the Department of . 

Information and Applied Communications at Ohio State University. Linkage activities might 
include training of OUSL technicians in  modern video ~cchnologies, collaboration on 
prtxluctions. and linkagc h~~oadcu~s  ktwcci~ Ohio and Sli Lanka. 

Short Courses, Workshops; and Video Broadcnstir~g 
. 

As with all of ~ h c  univcl-silics i n  thc NAREPP program, the OUSL is planning to implement a 
series of short courses and workshops aimed at government c~fticials. OUSL is targeting lwal 
officials i n  Municipal Councils, Urhn  Councils, and Pradeshiya Sabha. It also has the 
capability to hmadcast video throughout tlw country and is interested in collaborating with 
other universities in developing such oflrings. Costs for hroadcasting range from Rs 
b.(HKVhour from 5:30-7:(XI pm to Rs I I.(#N)lhour hctwecn 7:00 and 9:00 pm. T k s e  costs 
would have to k horn by sponsol-s. 

Books, Equipment, and Faculty Training 

The OUSL sulftrs from the same lih~xry and equipment problems encountered at the other 
universities. There is onc special need at OUSL associated.wit11 the video studio, and that is 
their nwd for a mcdem mobile uni~. This would g ~ a t l y  enhance filming on environmental and 
natural ~csouxe topics. 

Faculty training needs are also the same as at other institutions Senior hculty need exposurt 
to new a x u  of cnvilnnmenul science. engineering. and management and younger faculty need 
mrw cxtcnsivc twining in tht: limn ot'di~cu~ril pn)grammcs. Faculty would k n r l i t  f~vm study 
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tours 01' r-clcvant proglamrncs in tlic U.S. Lin kagc progr-ammcs with U.S. universities should 
he explored for all lour univcr~s i t i~s  it) iricrcasc opporlunilics I'or faculry to intelncl with 
collcapircs in the U.S. 

Faculty at the University ol' Pctaclcniya are engaged in an effort to establish an  integrated. 
interdisciplinary programme in environmental studies and are proceeding deliberately in this 
effort through traditional acaclcmic pa[hw;~ys. T h e  University Senate has established a Sub 
Committee o n  Environmenlal Studics wid1 members li-om each of the seven Faculties. That  
sukommit tce  h a  designed a multi-Picerzd programme plan that includes the development of  a 
Ceniticate C o u c .  in Envi~.onmen~al Awalxness that would be open to all undergraduates in the 
University but would not immediakly 
be required in any  curr icu luml ;  
support  for  strengthening existilig 
p o s t - g  rad u a ~ e  c o u r s e s  o n  
t.nvilnnmcnta1 topics. cspccially thc 
proposed N a t u r a l  R c s o u r c c  
Management MSc Proprammt in thc 
Post-Graduate Inst i tu~c 01' Agl-icul1ulu 
(PGiA);  dcvclopmcnt 01' a posi- 
gradual t .  d i p l o m a  c o u r s c  o n  
znvil-onmcnral impact asscssmcnt (EIA); and the c~.cla~itln of  a xlics of one- to thlw-week short 
courscs 101- governmen1 and the privatc s c c ~ o r .  The  ultimate goal is the establishment o r  a 
Ccnrl-c I'or Environmental Studies. All ol'.thcsc proposals are going ~ h r o u p h  traditionul 
app~nva l  pi-ocessc:~ in the Universi~y. 

The process k i n g  lbllowctd is teqious and timc consuming, hut the University and Fitculty want ' 

lo ~ ~ * e a t e  strong progmmmes that will k c o ~ n c  integral parts of  the university mission and 
proglamme. Faculty and administr.atcrrs a t  Peradcniya are consciously attempting to avoid 

- creating pr.oglammcs plecipitously in ~vsponse  to faddish stwial concerns or  temporary funding 
opportunities. This is wise. Programmes Jeveloped quickly to take advantage of  funding or 
address immediate social C ~ I I C C ~ I ~ S  ~'arely S U I ' V ~ V ~  in the university system. They are  
established on tht: margin of thc academic pmgramme and are easily lopped off when outside 
funds disappear o r  the tlcklr: tides of social concern change direction. So, while it rakes more 
effcr1-t and time to follow traditional programme development processes. this is  the only way 
that programme development can 11uly change the S L I ' U ~ ~ L I I U  o r  the u n i v e ~ ~ i l y  and insurt hat the , 

I 

new progi-arnmcs hecome integrated into the University's teaching and l-zsearch mission. T h e  I 
faculty at Pel-adcniytl should be encouraged and suppolzed. in their efforts. i 

i 

, 

Strengths of the programmes at the Univcrsily of Pz~xdeniya  include the delibe~.ateness with 
which thc I'aculty arc dcvcloping their proglammcs, rhc dedicated and wise leadership k i n g  
pmvidcd hy scnior I'aculty and the adminis~l-ation, the insight and commitment of the Vice 
Chancellor to thc programmes. and t l ~ c  prcscncc ol'an cstahlished intwdisciplinaryy programme 
in Iht: I b ~ m  of thc Post-Gl; ldua~ Institute ol' Ag~iculturc. Thelx is tl tradition at Peradcniya for 
interdisciplinary aclivity. Wcakncsscs are the same a s  arc lijund at the other institutions: needs 
for equipment. computers. soi'twa~v. hooks. journals. ctc.. 

Certificate Course in Environ~nental Awareness 

This course is suhcduled to bc: oft'ercd l'or the litst time during the summer of 1993. It is hoped 
tha~ upproximately 250 students will enroll although this may k ambitious for a first offe~ing.  

"I would like .for my students to understand 
the things being taubht in this course 
before they come into my courses. I may 
end up reqrriring it as a prerequisite." 

facrilty member 
Faculty of Engineering 

1This course may evolve over tirnt: to k i n g  required in some cu~~icula. 

I 



Two meetings were held during this consultancy to allow me to advise on the content and 
structur-c' al' ~ h c  COIIISC. 

Tht: tour-st: is duigncd to hr: sixty hoius lorig slid coi~ld be cll'li.~.cd either over three k ~ m s  (full- 
year). twenty hours tclm 01- concentrated into a sixty-hour summa- offering. The full-year 
ofl'cririg would involve evening 01. week-end classcs so students could enl-oll without co~itlicts 
with requiwd cl;1.'i,.s i n  their disciplines. Advantages of the full-year offering would be extra 
time available to students f r ~ r  reading. Iield sludies. and writing. It would also mean that the 
course would be ofl'cred when mosl students art: on campus. The main advantage of the - 
concentr;lted summer ol'fe~ing is that the studc~~u and I'aculty could devote full time to this one 
activily. Both options will prohahly he ~cstcd in the first few years the course is offered. 

Discussions on ,the cou~.se cn~itcnt and structure included the following: 

1) Thc course should expose studenu to the ecological factors underlying 
environmental and nalus-a1 resources issues; introduce them to the va~.ictus types of 
problems, txg. water pollution, air pollution. human population, global warming, 
dzti,restation. land degradation. environmenrul health. etc.; discuss some options 
for solving these pmblems. t:.g. tactics f01' si~stiiinable development, cnvironmwtal 
economics, methods for rcscllving cnvironniental and resource conflicts. etc.; and 
examine how the government ol' Sli Lanka functions in environmental matters. 

2) There must be a strong tield component such as case studies on some current 
prohlcms or issues that: die students could examine. analyze, and make 
~cco~nmc~iclations l i ~ r  sctluticrns. This should hc: a group cxcrcisz. with students . 
divided into [cams of I'ive to eight individuals and each tcilrn assigned to a case 
sttidy. Tcams should he S I I . L I U L L I ~ ~ ~  to he interdisciplinary to give students 
cxpc~.icncc in working wilh pcrsons liom other discipli!ies. Students would be 
nqui~xd to suh~nit rr wriaen ~.cpolz at the end ol' the pro.ject and make a formal 
prcscn~ation ol' their asscssmcnts and ~.ecornmc.ndations before the full class and 
possihly other intexs~ed individuals f~vm the univcl*sity and the community. Both 

. papers and PI-cscntations would hc group efforts with one document and 
pmcnvatirrn from each group. This will kach studenu that they have to find 
pl-oduqive and el'l'ective ways 01' working togctlicr toward a common end. Afer 
all, this is what tl~cy will have ti) do when they gct out in  the real world. 

Grading of  thc field exe~uisc could be traditional, but this would be difficull and 
ve~y time con.suming. Plus. il is very difficult Lo u.w traditional gndes in exercises 
involving g~.oup products; how do you determint: what contribution each team 
member made to [he product? T1ic1-e was much discussion about strategies for 
grading. The mosl sensible strategy would hc: to NOT grade the exercise at all. 
Instead. simply make the successl'ul compIetion of t h e  exercise a requil~ment for 
passing lhe course and require student groups to redo their reports and 
presentations until they are accepuble. Again, this is what happens in the real 
world. 

3) Thc ~ C I . C . C I ~ ~ U ~ C  (tl'c[tver~~w shoitld hc: Ecology 20-2 5 
rA, 
Prohlcms and lssucs 30-35 O/o 
Tictics libr Solutions 25-W 9% 

Govcl.nmetit Opcmtions 
Ficld E x e ~ c i . ~  10-25 8 

4) Thc course should hc tat~ph~ in English. a1 least initially,'because only students who 
speak English will have ti~nc to takc it. Othcr studenls a ~ x  too tied up with their 
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English language lessons. 

5 )  Integration ol' inl'onnation MUST he huilt into [he course. Therl: is a tendency in 
thcsc types oTcourscs t o  makc them catcnas ol' Iccturcrs, each speaking about his or 
her specialty. This cannot bc allowed LO 11appcn. One or nclo yrofes.vors must be in 
chrcr,gr cg rhr cotrcvr (]nil yrvsunr ur trll Ircrrrres. Their role is to integriitc for the 
studcnts what is being taught on the various topics covdrcd. Indeed. the best 
course would be entil.cly taught by one or two prol'essors who understand the 
val-ious aspects of the course ctultent and can integrate as they go along, This is a 
huge demand on  l'aculty prupal.ution. hut it is cs.scntia1. You cannot expt:cL sto&nts 
to be ablc to integrate on their own: 

6) Studenu will have to have access to textbooks and to other litemtuiz. Faculty will 
need videos and overhead wanspacenci~s La iflustratc: their Iectu~vs. 

Much will be learned abou~ the how this coui.sc ou_cht to be structul.ed. how best to offer rhe 
content, and how to structure ilnd grade the tleld exe~~cises tls it is taught the first few times. 
This is a normal process; all problems will not ht: salved u p  front. indeed many will not even 
be identilied. 

Post-Graduate Progralnlnes and the PGiA 

The Senate St~h Committcrc on Environmental Swdics docs not pvin to develop any post- 
graduate deglce progl-amlnes. prdc~rinp to i u p p c ~ ~  ptngrimmes that already exist or are beins 
dcvzlc)pcd in other units (IS the University. One sucll programme is the new MSc degree in 
Natural Rcsot~rce Managc~nc~ organized hy the PGIA. Another PGlA eiioi-t. a new MSc 
dcg~te in Environmental Eci~nomics dcscrvcs similar suppo~~ and cncouragcment. 

The MSc in Natut.al Restlurces will he a n  integrated programme pntte~mcd on similar 
plugrimmcs at univcrsitics in thc U.S. A I'iculty mzmhet. has k e n  identitied to receive 
doctoral training in integrated natulxl resource development abroad and return ti, Perideniya as 
leader of this programme. An integrated ntlturil ~stjurcc: management pmgram at Perideniyu 
will Ewt 3 major Ihrcc: in reorienting the way narul-iil ~soul.ce management is carried out in S1i 
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and even ag~iculturil economics in that its theory ba 
systems place t)n economic activity. This hasic f 
dill'icult I'or t)thcr cct)nomists to move easily into thi: 
lurn out ~ L S  own cnvilz)nmcnttll cconomis~s. Thc new 
prcscnt timc Dr. Ahcygunawcrdcnc is thc only doc 
hculty appointment i n  Sri Lanka. Tlicrw is a need I 
Dr. Aheygunawcrdcnc i n  handling the 
:ducational nscds in this area. 

1 

Post-Graduate Di'ploma Course i n  
Environmental Impact Assessment 

The Post-Graduate Institute of 
Agriculture is a true interdisciplinary 
centre in that it has no faculty of its 
own and draws faculty from the 
established Faculties to work together 
on projects and programmes. lt has a 
long tradition of working across 
disciplinary lines and has been 
successful in attracting outside funding 
in the form of grants and contracts. I t  
is a model that should be replicated at 
this and other universities. 

Lanka. Graduates will have a broad 
understanding of resource and 
environmental systems and the ways in 
which components interact with each 
other and with the Sri Lankan 
economy. They will also be fdmiliar 
with management strategies that are 
based on this integrated approach. 

Environmental economics is daprately 
needed in Sri Lankan environmental 
and natural resources decision making. 
The case must be made that this field is 
distinct from neo-classical economics 

;e includes the constraints that ecological 
~undation requirement is what makes i t  
new field. Sri Lanka needs to be able to 

MSc programlne will till this role. At the 
tor-al level environmental economist on 
11. at least one additional person to assist 

"I cannot handle the demand, We 
must have another PhD 
Envi ronnlental Economist." 

Plans art: being developed to assume leadership 
for thc Environmental Impact Assessment short 
course hzing offered currently by NAREPP. 
Professor C. M. M. Bandam and Drs. P. Abeygunawerdene and S. K. Hannayake are offet-ing . 
lectures in the June offering of this short course and Drs. Bandara and Hannayake will also be - 
assuming partial responsibility for running the tield cue  studies. Faculty from the olhtr three 
universities will also be involved in the case studies. The ob.jective is to turn the teaching of 
this caurst: completely over to Sri Lankan faculty by September, 1983 with U.S. consultants 
serving only as advisers. 

Dr. P. Abeygunawerdene 
PCIA, Univ, Peradeniya 

Considerable planning and preparation will be needed on the parts of Sli Lankan faculty he able 
to rncct ~hcsc dcadlincs. Faculty must ht: prepared to determine what should be  aught in 
~Iwturcs and thcy must sxpcnd thc timc to prepall: those lectures. NAREPP and its consultants 
can assist with advicc and hclp with lhc prcplr~ntion 01' kachin~ ma~erials. NAREPP could also 
help with logistical arrangements for the lirsr couple ol' offerings, but this will ultimately 
becomc thc ~vsp~nsi  hility of thc sponsoring university or universities. Finally, all four 
universities are planning s o w  h~rn of EIA workshops. Communicition is essential if there is 
to be a coopcritivc cfl'on in planning and running that: courses. 

I 

Short Courses and Workshops 

The University is anxious to develop a series of short courses and workshops thal they can . 
market to the government, industry. and the communi!y. Again, this is also a goal of the other 
universities. Communication among tht: universities is essential. Also again -- it must be 
undcrstolrd thlul this typc of short-tcrm trsining is largely demand driven; universities must 
learn to do marke~ surveys, advertising, and promotion. 

Consuttancy 
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The Unive~+sity o i  Peradeniya is also anxious to expand its involvement in environmental and 
nqtural resources consulting. Rel'cr to page 7 for suggestions and precautions. 

In terdisc ipl in ;~ry  Research 

As was mentioned above, the U~iiversity oTPeradeniya has a long and succcssful tradition in 
inteirlisciplinary research and contract work. primarily through its Post-Graduate Institute of 
Agriculture. I t  has now demons~rated its willingness to adopt a similar. even larger 
into-disciplinary cl'l'ort 10 a d d ~ ~ c s s  thc complexities oT environmental problems by esvablishing 
thc ncw Centre i i ~ r  Envil-unmcntal Srudics (sc below) which will include participants from all 
seven Faculties at the University. Further. the physical proximity of rhe various Faculties at 
this universily I'acilita~cs interaction and callabo~ation among iaculty members with similar 
interests and skills. Finally. there is a g~.clw.irig realization at this university that inte~xction 
across Faculticq must be prcdicakd on hculty members working together across disciplines on 
joint prqjects. In an elfort to initiate this type of interaction, Professor C. M. Madduma 
Bandam has takcn the liad in working with the Mahaweli Agiiculturi and Run1 hve lopmenc  
Project (MARD) to design a programme for ret'orestation of the Kuda Oyu in System B of the 
Mahawzli Project. In this eft'ol-t, specialists are being dralted Liom relevant specialties ar the 
University and'elsewhere. The University will later submit a proposal to MARD and USAID 
to ;lctuatly c m y  our this projcct (See pages 18 and 19). 

. . C e n t r e  f o r  E ~ t v i r o n m e n t a l  Studies  

Under the Icadcrship of the Sub Committee on Environmental Studies o r  the Faculry Senate, 
The University has established a Ccnt~.e for Environmental Studies a1 the University. This  
Centre wilt I'irnction as a traditional interdisciplinary centre, drawing upon the entile university ' 

for participants in interdisciplinary reseal-ch, contracts. consulwncies. and teachillg 
pmgrammcs. Tht: teaching and research efforts listed above. incuding those in the PGIA, will 
ht: managed througl~ the new Cer i t~ .~ .  This et'fol-t should he strongly encouraged and suppol-t 
should bc provided to Facilitate the initiation oT this Centre. Other universities should be 
encouraged ti, U.W the Pa-idcniya Ccn t~v  O r  EnvironmenlaI Studies as a model. 

'Centres arc cxcclllcnt structures to accommodate interdisciQiinary activities in educational 
instilutions with othcrwisc high walls between disciptines. departments. ficulties, or colleges. ' 

They can scrve as  inslitutional focat pvints around which faculty with similar interests can 
congregate wjthout disturbing unnecessarily tk traditional organization of the University. 
Thel-e arc many positive knel'ils from such cflhl-ts. There ale. however. cautions that must be 
heeded if such ccntws alv to he sustained in the university structure ovei* time. These include 
making sure thit there is a Funding source i ~ a m  he University that does not put the Centre into 
di1m.l compelition wirh Dzpartmenls and Facur~iw foriunds and that hculty ger rewarded for 
their activities with the Centre. including salary and promotion recognition (See APPENDIX 
B). Centres are vulnerable &cause they a x  at the periphery of the university organization, bur 
Centres can also grow into Departments or even Colleges or Faculties. Faculty spending rime 
on interdisciplinary projects and plogrimmes are also vu ln~nb ie ,  because this takes time away 
h m  more triditional and accepted disciplinary activity. 
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Budget and Financial hEodalities 

F- 

"A Center i s  a hub, a focus, a point of convergence around whicli 
activity revolves, a source of action and influence. It is a gathering 
place for those with common interests and goals. In academia, i t  is 
an area where faculty with diverse .professional backgrounds conic 
together to examine complex problems, issues, and challenges. It is , 

a home for interdisciplinary research, scholarship, and education." 

Craig R. Davis 
Tlre Interdisciplinary Challenge 
Ohio State University, 1YUH 

Discussions were held with the Vice Chancellor (PmE J. M. Gunad-&a) and the Bursar on the 
subject af tlow of money in interdiscipli~lary programmes. Centres depend heavily on 
contracts and gmnts to support thcir activities. Direct costs on such grants and contracts 
support tht: pim.ject activities, but indirect costs accrue to the University. Modalities must be 
developed to allow the Centre Director and project leaders to manage direct pro.ject funds 
without unncccssary and time consuming pt~rchasing procedures. Modalities must also he 
esl;lhliskd to allow adequatc llow ol' inclircct l'unds back to the Centre to support ils oplations 
and programmes. The Vice Ciianccllbr and Bursar welx both quite awalx of the need for these 
things and asst~rcd US that they could he arnn~ed. The new Centre will he able to expect 
stmng support liom this Vice Chancellor and cooperation and assistance ti-om this B u ~ s ~ I - .  

1 

AGENCIES 

MINISTRY O F  E N V I R O N ~ ~ E N T  

There is one svalcment that is commonly heard when hiking with senior memkrs of the SLAS 
-- "We have a general lack of trained perssunneI." Both short- and long-term training and 
education,ai-e needed to provide for manpower needs in a11 environmental and natural resources 
agencies. The most critical need is for strong undergraduate and post-graduate degree ' 

pinglamma in environmental science and natural resources management at the univei-sities to 
begin training professional that are needed ro carry out the missions of environmental and 
resource agencies. Certificate courses, short courses, and workshops can be used to upgrdde 
the ~cchnical skills of existing agency staff, but this will not produce the level of understanding 
and rigor that Is needed -- the latter will require degree training. Special attention should be 
payed to Division-level oftlcers. rhe Divisional Secretaries, Assistant DivisionaI Secretnries, 
and Planners. These are the SLAS officers closest to the villages. It is especiaIly important to 
provide training for the Planners, because these individual can have direct and significant 
impaci on the lypcs ol' dcvclopmcnt aclivi~ics thai occur a1 this level. Further they lend to 

- remain at the Divisional level longer than Seavvaries do. 

While tklv alu some ungihlc hcnclits that might accrue to SLAS officers who obtain in-selvice 
training, e.g. increased self esteem. strengthening one's position for advancement. 
strcng~hcning one's chanccs l'or obtaining l c a v ~  t'tc.; the Government of Sri Lanka should 
explore the possibility ol' offering mow direct motivation, such as bonuses, salary increases, 
etc. 

CENTRAL ENVIRONMENTAL AUTHORITY 

CEA Chairman G. K. Amaratunga is vely suppo~*tivz of NAREPP~S efl'o~rs to provide training 
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in EIA and environmental awarcncss. He  expressed liis concern that many Sri Ls~ikans were 
unaware of thc sc~ . i~usncss  01' tlic cnvironmcntal pr.ohlems facing thern. He also expressed 
concern ahout inadequate professional expe~.tise to handle complex envisonmental problems, 
echoing what I have heard ahout inadequate levels ol' proiessional and technical expertise in  
agencies charged with managing natural resources and the environment. He also expressed 
collcern about what he sees as n a ~ ~ o w  approaches LO environmental problems, noting h a t  "we 
have good engineers, hut most are unable to lisndlr: environmental problems, because they are 
unable ro go beyond their technology." 

UNIVERSITY GRANTS CORIR1 ISSION 

The UGC is supportive of  prop^-arnmcs k i n g  developed under the ~ ~ ~ ~ ~ ~ - s u ~ p o r a c i  
pmgrnrnmc. hut ~rnivc~.siti~.s cannot look to the UGC as a source of new funds to support t h e .  
progl-ammcs. The UGC gives its funding u) thc universities; little remains at the Commission 
Sor discretionary use. Universities will need to prune in order to do new things OR they will 
have to generate funds Trom outside the university system, e.g. th~ough glxnts, contracts, short 
courses. etc. Further the UGC is essentially a reactive body leavi~ig the leadership for 
programme initiation to the univessities. They can help. but they prefer not to lead. They 
might. however. bt? witling and able to assist with coordination of interuniversity efforts in 

' such areas as curriculum planning and dcvelopmenr. seeking out funding, elc. There aie 
pluses and minuses in having this l'unction takcn up by the UGC, but i t  is one option. 

N A R E S A  

NAREPP ptanncd closc links t NARESA when the latter wasone of thc key agencies dealing 
with cnvironmcntal mutters t'ol- thc government. Significant personnel and policy changes. 
however, caused this relationship has sul'l'er! NARESA is anxious to renew its link with 
NAREPP. One possibility would be h r  NARESA to provide an office and staff for a Sri 
Lnnkan University Consoltiurn Environmental Research. This oftice would be directed by 
the universities but housed at NARESA, NARESA would provide a direct link to the 
government and its research needs. As with using the UGC for this type of activity, there are . 
pluses and minuses. It is another option. 

IDR OPPORTUNITIES -- NIARD AND T H E  E.C. 

Items 2 and 4 of the Scopc of Work for this tlsscssment callzd for assisting Ficulry 
representatives in olganizing m~~lti-disciplinary turns and assisting the multi-disciplinary terns 
identify and pursur: 1vsoun.c~ in addition to tho= provided by NAREPP. Thcse skills art: best 
learned by doing. Thcrek)rc, d iscuss i~ns  WCIX initiated with the Chief of Party (Mr. Bruce 
Spake)for the Mahawzli Agriculture and Rural Development Project (MARD) to examine the 
possibility of having MARD conrrnct with a consortium of universities to carry out a 
rttforestation psnject along the Kuda Oya in System B of tht: Muha-li. After discussions and 
field visits to thisi te ovcr a two day p e ~ i ( d ,  the drafting of a preliminary k r m s  of reference for 
such a project, and subsequent tfiscussions with MI: Galy Alex at USAID, it was decided that ' 
MARD would contract with a hculty team at the University of Peradeniya to prepare a Scope 
of Work thal could be used in soliciting offers from Sri Lankan universities to carry out the 
project. At a joint university workshop held in Colombo on April 8, four universities 
(Colombo. Momtuwu, Open and Pcrndeniyn) agr-wd that the University of Peradeniya should 
take the lead in hidding on the tinal contl-act once it is announced by USAID. 

The preparation o r  the Scope of Wa1-k for MARD on  this projeccl and the .yet-to-come 
preparation of a proposal for the full project will be a Ieaming experience for those involved. 
Prcparers will have ra learn how to ~xcognize and respond to a client's needs; heip the ciient 
understand aspects of the p~!ject tltat he might have overlooked and omitted from the terms of 
~ f e r e n c e ;  assess what types of expertise are needed LO ca1l.y out [he scope of work; line up the 
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net'dcd expertise; constnlct a reasonable htrdget; PI-epare a written proposal and possibly 
present it omlly. IF the c o n t r ~ c t  is won. project managers will have to be able to manage in 
inter.dixiplina~y team, coordinate thc various aspects of the study and wurk, coodinarc: inputs . 
of data and inli~r-mation, compile and edit that information, 'preparz apd submit timcly reporls, 
and managc the project budget. Guidance will continue to be given by this consultant 
throughout this proccss. 

11' this zilhrt is successl'ul. other opportunities for interdisciplinary project support could come 
from MARD. The cur-rent prqicct covers only ahout one half of the reforestation projects 
planned for the next thrw years. There might also be a pro-jcct dcding with wetlands, 

Discussions were also opened with MI-. Daniel Crickx. Liaison Officer with the Mahaweli 
Authority o r  S1.i Lanka rrom  he Commission of the European Community, The EC is funding 
a major resource development prc!ject in the Mahawcli. purtly in System 0. This projcct 
includes an aspect involving the creation ol' I'uel wood plantiltions. There is a possibility that 
funding could he available to the universities to undenake projects associated wilh this effort. 
Mort: meetings with Mr. Crickx will bt: held in June. 

This demonstrates that oppurtunitics do exist for university paiqticipation in interdisciplinary 
pn).jeck. Further exploration should focus on such agencies as  the Wurld Bank. the Asian 
Develapmcnt Bank, the World-Wide Fund for Wildlife, IUCN, the various agencies of  the 
United Nations, etc. There is no lack of funding opportunities, if Lhe universities will get 
organized LO compete successfully t'or them. 

SUMMARY OF NEEDS AND STRATEGIES 

The plsrxcss ol'dcvcloping cul~icula  (or cnvimnmental and natural resource programmes a t  the 
four- universities. i1'canit.d out delihcriately. can provide answers to many questions and clarify . 
how the univct?;itics can txsl m ~ w t  the cducalional needs of the  country in h c s e  areas and what 
resources they need to accomplish that cnd. The curricutum development process should start 
with the question "what must studerlts un~le~sruntf  about the environment, natural resources, 
and the management of both?" Thc  focus should be on "unclerstandinr" rather than 
"knowing," One can learn a tot of facts and know a lot without understanding how all of it fits 
together. What must our studenls understand'? 

The  second question is "what are the best ways to teach students the things they need to 
understand o r  provide them with the expel'ie~ces from which they can develop their own 
understanding -- What methods are needed? As we identify what our students must be able to  
understiand and what methods we want lo use to provide for this, we will begin to identify 
those "lacunae" ahout which Prof. Arudplagasam spoke so eloquently. Where are w e  lacking 
in expertise, equipment, l ibra~y and other reading materials, visuals for teaching, abilities to 
wny out field work. abilities to plwvide students with practical experience. 

Progrimme development at the universities is hrtrnpwed today by shortabes d equipment, lack . 
of adequate reading materials. limited libriry journal and reference collections, and lack of 
appropriate and S1.i Lanka-based audio-visual materials. Further, traditional curricula in Sri 
Lanka an: disciplinary and largely t h e o ~ y  based. Faculty need to develop programmes that a= 
interdisciplinary and problem Socu.wd. They need to create opportunities for students to do  
proiccts and intcrnships. u) I a n 1  by i v i i n g  and doing on their own. All of this would be hest 
accomplished thri)ugh a coopcrativc: effort among the universi~ies. sharing their perspecrives 
and ideas. contributing their- cxpertisc and lacilitics. and collaborating on  materials 
development, teaching, and dilvcting student prn-jects. 
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Strategy: Create .an interuniversity curricnlum conimittee that will nreet 
regl~larly to discnss curricular matters arid coordinate 
cooperation and collaboration in the developnie~it of curricula, 
cotlrses, field progranimes, and reading materials and videos 
for courses. Specific tasks that. this committee should 
undertake inctt~de: 

1 )  W,rite an "Educational Philosophy for Environmental 
and' Natural Resources Studies at the undergraduate 
and post-graduate levels in Sr i  L a n k a  (see 
APPENDIX C for example). This should address the 
question about what students need to understand and 
how that might best be taught. This philosophy 
statement will form a theoretic foundation for 
ct~rriculuni developnient. 

2 )  Identify national and international environmental 
prohlems that must be addressed in curricula. 

3 )  Examine fact~l ty  and institutional capabil i t ies,  
identify the "lacunae" that need to be filled, and 
explore ways universities might collaborate on filling 
these needs. 

4 )  Organize and coordinate a programme to develop a 
set of written modules on various topics that  would 
be included in courses on environmental and natural 
resources. topics. Contract with specialists in Sri  
Lanka to write the modules, work with editors to put 
them in finat puhlishable form, and implement 
niecha~iis~iis for printing the modules and making 
them available to faculty throughout Sri Lanku for 
use as rending materials in their classes, 

5 )  Organize and coordinate a programme'to develop a 
set of videos on topics that will be covered in 
courses. Faculty s t  the various universities can be 
contracted to prepare scripts, appear in the videos, 

, and help proof the final products. Prodt~ction can be 
carried out a t  the Video facility a t  the Open 
University. 

6 )  Support f;~culty a t  the universities who a re  trying to 
get new courses and curricula approved by their 
academic senates arid administrations. 

7 )  Organize n programme to seek outside funding to 
support curricular developnient and innovation in the 
area of erivironnient and natural resources studies. 

Strategy: Universities should implenient field exercises and projects in 
their courses. Undergraduates could be given credit  for 
serving in internships. with environmental and natural resource 
agencies, consulting firms, industrial divisions, etc. 
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Universities coilld also create non-thesis Master's degrees in 
which students are instead required to complete and extensive 
internship in an appropriate ir~dustry or agency or carry out 
sonie practical project and write about it. 

INTERDISCIPLlNARY RESEARCH 

I t  is cssentia1 lor Sri Lanka thal lhc universities assume leadership for developing new 
educational and training programrncs to address national needs in the area of environmenral 
protection and natural resources management. Programmes must be developed to carry out 
esealuh on complcx environmental and natural resource prohkms and educate a new b ~ w d  of 
environmental p~.oressional to satisfy manpower needs in these critical areas. Faculty and their 
inslitu~ions will he unsuccessful in doing these things unless ways can he found to get faculty . 
from diilrent disciplines working together on projects. Until faculty stan coIlahonting across 
disciplinary lines on research projects, they will not interact effectively on interdisciplinary 
cul-ricular pr~jec'w. T1ie~~o1.e. i t  is mandatory that universities create mechanisms to identify 
opporzunities and needs for inte~disciplinary research and the financial means to cany them out. 
There is no lack ol'nczd and tI1e1.t: is no lack of funding, if the universities get organized to get 
the job done. 

Universities must organize to identify funding opportunities for interdisciplinary research 
(IDR) and assist faculty in the preparation of proposals, building and managing IDR teams, 
designing and managing hudgcu, and prcpnring timely reports. All of these things are 
essential in problem-focused IDR. Each unive~sity could go about this et'foiz in its own way, 
but consideration sl~ould hc: given to collabomtion. 

IDR is hest Ieamcd hy doing it. TI1c1.eio1.e. i t  is importan1 that some projects be identified and 
started soon to providc. hculty with opportunities to Icarn and perfect their skilli in IDR 

. management. 

Strategy: Establish a Research Development Committee that  will be 
charged with identifying (1) opportunities for problem-focus 
contract research such as that being organized through the 
MARD project and  (2) sources of funds that could be used to 
seed interdisciplinary research projects initiated by faculty at  
the participating institutions. The  former  provides 
opportunit ies for faculty to organize a n d  manage 
interdisciplinary teams far contract projects and studies. The 
latter provides opportunities for faculty to acco~nplish the sanie 
thing, but do it by focusing on projects of their own creation 
and design. The committee should work with administration at  
each university to develop budgetary and financial procedures 
that reward faculty for IDR participation and funnel indirect 
funds into faculty programmes. 

Strategy: Create interdisciplinary environmental research and post- 
graduate education centres s t  each university to coordinate 
environniental and/or natural resources programmes at  the 
university, The Post-Graduate Institute of Agriculture and the 
Centre for Environmental Studies a t  the University of 
Peredeniya. could serve as models. 

Collaborate on the estal3lishment of national centres to address 
major environ~nental and natural resource problems of concern 
and interest in Sri Lanka, The first of these might be the 
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Centre for the Conservatiori of Biodiversity being organized. by 
the Open arid Sri Jayawilrdhanapura Universities. 

INFRASTRUCTURE 

1nlcrdisciplina1.y activities, wliethcr waching or research oriented, d o  not t i l l  within the 
rraditional mission and suucturc of the universily. There is a danger that interdisciplinary 
acrivily will be c a ~ ~ i e d  out as an overload performed in addition to the regular duties assigned. 
Thcre is also a danger that f;lculty will not he given appropriale c ~ z d i t  for interdisciplinary 
activiries. k c a u s e  such activities may be viewed as  supe~ticiill and detracting from time that 
would bt: better spent working on "rigorous" disciplinary topics or projects. And finally there 
is a danger that tinanci;ll support will bt: difficult to get and keep; funds generally tlow through 
traditional faculties and departments and inrerdisciplinary programmes are peripheral to this 
flow. 

Strategy: Faculty developing i~~terdisciplirtary programmes should work 
with their administrators, especially the. Vice Chancellors, to 
develop mechanism to provide reasonably secure access to 
funds to support their programmes over tinie. Faculty should 
also work with colleagues and administrators to insure that 
interdisciplinary activity will be counted when work loads are 
calculated, salaries are  increased, and promotio~is are given 
out. 

tVORKSHOPS A N D  SHORT COURSES 

~ ~ c u f t ~  at all Ivour universi~ics arc planning to devclop short courses and workshops for 
govei-nment ol'ficials at various 1cvt.l~. indus[~ial managers. and others. This is a Il.iditional 
part of ~ h r :  university mission and should be encourtrgzd and supported. There is certainly 
glurrt nccd for such-c.rl'Scrings and thc dcmand should incr-case in the years LO come. Fu~zhcr. 
short courses and wc~rkshops are exccl lcn~ ways for univel-silks to generate some modest - 
income for their programmes. in a market as small as Sri Lanka, universities might benefit 
from somc I'orm o f  coordina~ion 01- evltn collaboration on shoit  course and workshop 
offerings. 

Strategy: Universities sltoi~ld work together to identify critical needs for 
workshop a n d  short -course  t ra ining,  e.g. cr i t ical  
environmental issues and problenis, critical techniques, etc. 
This could be done as part of the curriculum planning process 
noted on pages 20 and recommended on page 25. Then they 

. should develop a Illan for developing appropriate workshops 
slid short  courses and marketing then1 to government, 
industry, and the public. 

Universities should establish a clearinghouse operation to keep 
everyone informed about short course and workshop planning 
so as to reduce unnecessniy redundancy and overlap. 

Universities should also explore ways to cooperate on 
.workshop and sho r t  course development, including 
cooperation in identifying demand, designing programmes, 
staffing, marketing, and advertising. 

LINKAGE PROGRAMMES 
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All of the universities would benetit from linkage progrummes with universities in the U.S. 
and e1sewhe1-e. The academic community in Sri Lanka is isolated from larger academic 
communities in North America, Eu~.ope. and even India. Linkages between similar 
programmes would open the academic world for S1.i Lankan Faculty; expand their circle of 
colleagues; and offer opportunities for visits abroad through faculty exchanges, project 
planning grants, study toul-s, and visiting lectureships. They would also bring foreign scholars 
and researchers to Sri Lanka where they would enhance Sri Lankan programmes. Linkage 
programmes can be structured lo 'provide training or even degree and post-doctoral 
programmes for Sli Lankan P~culty. Linkage programmes may also include student exchanges 
or agreements for scnding foreign students lo Sri Lanka for speciaI courses and tield work. 
e.g. biodiversily studies. Ideally. Sri Lankan and foreign faculty would collaborate on 
generaling funding 10 support the linkage, on developing and carrying out joint research 
pn$zcw. and on publication al'scirntilic and scholar.ly papers. 

Strategy: Universities, singly or as a consortium, should explore linkage 
programme opportunities. This can be done by working 
through embassies, bilateral development agencies, o r  
international organizations such as SACEP; by pursuing 
relationships established by individual faculty with faculty 
elsewhere; or  through conference nttendal~ce. Personal 
connections between faculty are the best vehicles. Contacts 
can be stimulated by sending faculty to international meetings 
or by hosting an international meeting in Sri Lanka. The latter 
shoulcl be explored wit11 funding agencies. 

FACULTY TRAINING AND DEVELOPMENT 

As the universities move into new'areas of teaching and research associated with environmental 
and natul-a1 resource studies, deticiincies in expertise will be encountet~d. These a= showing 
up already. Universities shoild explore ways of exposing mid-level and senior facuity to new . 
ideas, concepts. theories, and techniques and lo enable selected juniol. faculty to pursue 
doctoral degrws or pusl-doctor~l training in the U.S. or elsewhere. The former can b~ done 
through short caul-scs. seminars, workshops. visiting scholars. exchange programs, study 
tours. and linkagc programmcs with univc~.sities in other counlries. The latter should be 
approuchcd th~.ougIi linkagc programmes that providc opporlunities for split doctoral 
programmes wlicre tlic studcnt lakes cou~+scs 31 a I'cmign institution but does his or her ~tsxarch 
in Sli Lanka. 

Strategy: Explore possil3ilities for study tours to India, Europe, o r  the 
U.S. This coutd grow out of linkage programmes or  be 
ilrral~ged as parts of development projects funded by the U.S. 
or other donors. 1 .  

Take advantage of short courses and workshops sponsored by 
international agencies and donors. Pursue' funding for this 
type of training through various donor agencies. 

Work with linkage partners to establish these opportunities. 

Strategy: Aggressively pursue funding to send junior faculty to the U.S. 
or elsewhere for doctoral training through a splitllinkage 
arrangement. Seek support from donor agencies, international 
agencies, and the Government of Sri Lanka. 
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Faculty need to he ahlt: t communicate easily wirh colleagues in their field in S n  hnka and 
abroad. Prio~ity should k placed on establishin$ or enhancing fax and e-mail capabilities at 
each university. Furlher, univel-sities sIioi11d co~isider developitig a directory of environmental 
and natural wsoul-cc professionals within thc university system or even in the entire country, 
The academic community oughr ro consider the possibility of forming a new professional 
sbciety for environmenral and natural resnul-ces scientists. engineers. and scholars. This 
swic~y could hold an annual conl'clvnce ind.  p~.oduce a regular journal or newsle~ter. 

Strategy: Seek assistance from the UGC and donor agencies to 
underwrite the costs of fax machines, e-mail capabilities, and 
improved phone line quality. 

Strategy: Seek assistance from the UGC and donor agencies to organize 
a national conference on environ~nental research and education 
in Sri Lanka and use this conference to initiate a professional 
society. The society could be supported on dues from faculty 
members and institutional members. 

IMPROVEMENT OF LIBRARY COLLECTIONS 

Universities should place a high priority on upgrading their journal and reference book 
collections in areas of environment and naturil resources. Without access to the cumnt 
literature. ~.esulrhz~s and scholars cannot function at the cutting edges of their tields and 
dbmes~ic scicncc and scholarship become second clm. When this happens. the decline of the 
cduwtional syslcm is incvitahlc. 

Strategy: Seek funding from any and every source to purchase journals 
and reference books. Develop a functional computer inventory 
and search system with access from all university libraries and 
provide an efficient interlibrary exchange programme. Look 
into computerized bibliographic services. 

* * * RECOMMENDATIONS * * * 
A Programme for NAREPP Support of University Programmes in Environment 
and Natural Resources . 

1.0 CURRICULUM DEVELOPMENT 

NAREPP should give immediate and high priority to Fdcilitating and supporting 
environmental and natural ~vsources curriculum development at tht: four universities 
(see pages I0 and 20). 

. 1.1 Provide leadership in helping h e  universi~ies organize an INTERUNIVERSITY 
CURRICULUM COORDINATING COMMITTEE (IC3) md assist the 
commitice in its opcrtltions by priwiding meeting F~cilities at NAREPP or 
c1scwhc1-c. 11-avcI and pel. dicm costs for travel lo and participation in committee 

. meetings. clcrical support. and a budgel for supplies, copying, etc. This ' committee should meet twicz: a month t'ar the tirst year and monthly thereafter. 
Ed Sco~t and Ari Hcwcgc should meet with them each time and a consulttlnt i n  
interdisciplinary cnvi ri)t~~mntal programme development should be conwited to 
p~.ovide periodic advice and guidanw. 
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1.2 Support thc dcvzlopmcnt ot' a ccrltaboiative prqiect to produce thirty (30) to 
forty (40) modules on topics included in interdisciplinary environmental and 
natul-al resource curricula developed by the universities. Selection of the 
modules to be developed should be done by the IC3. Funds should be made 
available to hire specialists to write the modules and provide illustrations, hire 
al-lists lo refine or add i lIu~~~;1~ions and editors to organize the modules into a 
commonly agreed upon style and format, and cover printing and distribution 
costs. Funds will also be needed to cover the cost of getting the module 
manuscripts peer ~xviewed by specialist in the U.S. These modules will be 
designed *to serve as reading mawrials for interdisciplinary courses; instructors 
will be able to select the mMiulcs they want for their courses. The modules will 
also be made available to editors at OUSL who will modify them for their 
special needs in long-distance education. 

NAREPP can also provide assistance in marketing the modules to textbook 
publishers in the U.S. who might be interested in locally prepared text 
matel-ids. 

1.3 NAREPP should provide funds Lor the development of a set of videos on topics 
related to the cusricula being developed at the universities. Topics could be 
sclccted by the IC3 or by NAREPP. Production should k contracted to the 
OUSL A-V Studio. an cducu~ion fiicility with experience in the production of 
tcacliing vidcos. 

1.4 NAREPP should provide support for having universities make "environmental 
studies" a I'oundation course [ole all students. The UGC would like to see the 
universities move.in this  direction, but it will not take the lead. The initiative 
will have to comb from the universities. The challenge is on the campuses;. 
colleagues will have to be convinced tha~ such cu~sicular changes are desirable. 
NAREPP could hclp I'aculty prepare doi.ument;rtion and presentations for - 
Faculty Senates and Departments. This activity should also be coordinated by 
the I C ~ .  

TEACHING INTERDISCIPLINARY ENVIRONMENTAL COURSES 

NAREPP should support workshops and study tours to expose teaching faculty to 
various teaching strategies and techniques common in interdisciplinary, pmblern 
Socu.wd cnvironmcntal su~dics. c.g teaching broad. interdisciplinary introductory 
cousses; helping students intcgrite knowledge from several disciplines; teaching tield 
CCMII-.ws; using tcam plr).jccls in c l u s s ;  team teaching. etc. 

2 , l  NAREPP should organize a thlue-week workshop iri Sri LSankr\ that will be led 
by ~ w o  or thrcc spccialis~s in organizing and teaching various types of 
interdisciplinary courses. Sri Lunkan hculty would learn how to design 
intc~disciplinary cnvil-onmcnval cou~.xs. .wlcct instructional str-tegies, use field 
~xercises and group proiccts. evaluate group projects. They would actually 
pr(Kfuce one or more coursc plans during the workshop. Consultants could 
spend some timt: after the workshop wosking with the Sri Lankan fiiculty 
members on detailed cou~.se planning on their campuses. 

2.2 NAREPP should send a select group u l  ins~uctors ;o the U.S. to spend one 
month at a univcnity participating in intesdisciplinary cou~..ses, tield studies, 
group pro!jei.ts, etc. This could be arranged at Ohio State University or any 
other NAREPP might choose. Participants should be individuals who will 
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actually he itsponsihle for teaching. ~nanrrging, 01. adininistl.ating such courses. 

3 . -  SHORT-TERM TRAINING 

NAREPP's long-term goal i n  sttort-tctm trtlinin~ should be to prepare the universities 
to assume responsibility h r  serving this need. University faculty should be involved in 
all short courses and workshops run by NAREPP over the next three years, and h e y  
should by trained and prepared during this proccss to assume full responsibility for the 
courses or workshops and to build them into their university offerings. 

3.1 Appropriate Sri Lankan faculty should be recruited to work along side and 
assist consultants in the planning, teaching, and evaluation of all short courses 
and WOI-kshops. Consultants should he expccted lo devote adcquate time to 
preparing h e  Sri Lankin f~cii l ty to 9ssume'full responsibility for the offerings. 

3.2 NAREPP should organize a workshop (2-3 weeks) to prepa1.e university L'dculty 
and administiators tor managing short-term (extension) training programmes. 
Topics should include nceds assessment, targeting audiences, marketing of 
crjurscs, o rgan i~ ing  [caching teams, handling course o r  workshop logistics, 
evaluation, ctc. Extension specialists horn the U.S. would be good consultanls 
in this awa. 

3.3 NAREPP should work with the four universities to explore ways of 
coordinating and sharing opportunities and ~.esponsibilities for short-term 
mining programmes to minimize wilstet'iil competition and maximize the use of 
university cxpertisc. 

"We will not have true interdisciplinary - 
programmes a t  this university until faculty 
from dinrerent disciplines begin working with 
each other on research p r ~ j e c t s . ~  

Prof. J.  hi. Gunadnza 
Vlce Cbanccllor, Uulv. I'oradenlya 

N A R E P P  should place high 
p r i o r i t y  o n  s t i m u l a t i n g  
interdisciptinary research at the h ~ l r  
universities on environmental and 
natural resource problems and on 
h e l p i n g  facu l ty  a n d  thei r  
universities identify opportunities 
and funding for intel-disciplinary 
contract projects and rescirch,  
organize thcrn.wlvcs to hc: sutwssful in competing for such grants and contracts, and 
manage the p~-ojzct.s once they ale awarded. 

4.1 NAREPP should ctl-ganixc and fund an In~crdisciplinary Environmental 
Rcwarch Competition to cncrtuixgt: faculty to hcgin lhinking about and pl-mning 
pn!j~'cts that address complcx environmental issues and problems in Sri Lanka. 
Plwposals should hc solicited from all universities in Sri Lanka and should 
rcquiiv that a1 l u s t  three widcly different disciplines ht: included on  the prqtxt ,  
z.g. ecolctgy/cnginw~in~cconomics o r  economics/political sciencdengineeling. 
A pancl ofconsultanls and Sri Lankan experts should select the winners. Two 
or three signiticant grants should be awarded in each year, 

4.2 NAREPP should hi l t  a consultant lo work with the u n i ~ e r s i ~ i e s  and intel-ested 
I'ucul ty to cxplorc potcnlial funding .WUI'L'CS fo~' in l~ rd i sc ip~ ina ry  conlt-acts m d  
grants within S1.i Lanka anti internutianally and ildvise on preparing proposals, 
orpinizing and managing intzt.disciplinary teams, preparing and managing 
hudgets, and preparing app~.opriate and timely reports. 
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This typc of activity will contrihurc to a11 aspccu of environmental and n a t u ~ d  tvsou~.ces 
prrlhkm solving in Sri Lanka and could gtncrtltc income that could be used to suppon 
othc~. aspccts ol' thc envi~.onmcnial and natural resoul.ces programmes. especially 
teaching. 

5.U INTERDISCIPLINARY STUDIES AND UNIVERSITY INFRASTRUCTURE 

NAREPP should work wilh faculty developing interdisciplinary environmental and 
natural IVSOUI-CL' programmes to aller reward systems and financial modalities that stitle 

. in~zl+disciplinary ac~ivity, The focus should be on establishing budgetary structures and 
tlnancial modalities to insure a base level of support for interdisciplinary programmes 
and a tlow of' Funds generated by interdisciplinary activilies back into the programme 
for its support. A consultant with experience.both in interdisciplinary environmental 
and/o~. natural resource programme drvzlop~nent  and in administration of academic 
units that include interdiscipli,nary programmes, e.g. Faculties. Colleges o r  even 
Universities. should be hired to guide this effort. 
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6.0 EXPERTISE LACUNAE AND FACULTY DEVELOPMENT 

NAREPP should suppon short-tcrm upgrading.of senior fiaculty at the four univz~sitics 
to fimilia~-ize them with critical new fields In t.nvironmenta1 and natural resource 
science. engineering and management, including short courses. workshops, and study 
tours. NAREPP should also support doctoral training of select junior ftlculty to fill 
critical needs in  the univel-sity system. 

6.1 NAREPP should work with USAID to fund split doctoral programmes to 
provide Faculty expertise in the following new programmes areas of  critical 
need.* In a split programme the student takes courses in the U.S. and does his 
or her dissertation research in Sri Lanka. 11eir  universities would be expected 
to guarintee positions of ~vsponsibility upon their icturn. 

6.1.1 Ecological Engineering : PhD in ecology for rr. junior 
Faculiy rnemhe~- in [he Department of Civil Engineelsing at the 
Universi~y ol' MOI-atuwa. 

6.1.2 Itltegrated Resoltree Managenlent - PhD - i n  natural 
rcsoi11-ccs I'or a junior L'ict~t~y member at [hc University of 
Peradcni ya. 

6.1.3 Environnlental Economics - PhD i n  resource o r  . 

environrnen[al economics t'or a j ~ ~ n i o r  Ctlculty memher at the 
University of Pel-adzniya. 

6.2 NAREPP should develop study Lours and s l io~ t  courses in the. U.S. to expose 
Vacully to ongoing pl-qjects and programmes in criiicill new fields. Suggested 
short cou~.ses/tours ~nclude: 

a) Shol-t Cousst: and Lour of wetlands projects and programmes to learn 
how wetla~ids can he used for pctllution cont~.ol. Hood control. s t o m  
protection, water purification, etc. This would include training in 
wetland ecology and ecological engineering of wetlands. (4 weeks) 

b) Short cou~*se on and pl-ucticil exposure to environmental decision 
making and environmental dispute ~-esolution. Case studies. (4 
weeks) 

C) SI1ort COUISC on inerdisl'iplinary programme and IDR management 
includi~~g a tour i~I 's~1cccs~fu1 cductllional and research programmes. 
(4 weuks) a 

6.3  NAREPP should bring in consultan~s to t a c h  short courses. plxscnt seminars, 
and work with h c u l ~ y  on topics idcn~itizd by the IC3. 

7.0 LINKAGE PROGRAMMES 

NAREPP should tacilitatc the establishment of linkage programmes between - 
programmes at the Ibur universi~izs and similar programmes in the U.S. or elsewhere. 
This could be done by providing opportunities for faculty at Sri Lankan institutions to 
meet with L'acul ty from iasti!uti(ms outside Sri Lrmka. Emphasis should be placed on  

2 In order of priority. 
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linkages with U.S. institutions, hut linkages should also ht: foskt-ed with instilutions in 
India. Linkagc programliics would connect Sri Lsuikan universities and faculty to 
collcagucs in  Iargc ;lcadcmic communities in North America. India. a n d o r  Europe 

7.1 NAREPP could l';~cilitiitc cantacts hy providing travel support h r  selected 
tacul~y to travcl to intc~national c r>n t ' c~nccs  when it can be demonstrated that 
exploration of linkagc programmes would likely occur a t  the meetings nr during 
pre- and post-conl'crcncc visits and discussions with colleagues in the U.S., 
India. o r  elsewhere. Costs  should bt: shared with the faculty member's 
uni versity. Scvc~.al interdiscipl ina1.y confeences  art: scheduled for the coming 
months. e.g. thc Indian Environmental Society is sponso~ ing  a major follow up 
t o  the Rio Conl'el-ence in late September. and the North American Association 
L'or Environmental Education holds a major conference every October. 

7.2 NAREPP could organize, tlirc>ugh consultants, tours of centres of excellence in 
the U.S. and India to pursue discussion and planning of linkage programmes. 
planning collabol-alive projccts. and drif t ing grant  proposals. Such visits 
should hr: made only after a period of planning and communication has w c u ~ l e d  
k t w c e n  faculty at Sri Lankan institutions and f iculty at the U.S. and Indian 
institutions to maximize the chances for success. 

'7.3 NAREPP can immediately fiicilitate the establishment of a rnultifac't:ted linkage 
progrunme hctwecn the four universities and T h e  O h i o  State University. 
P1.climinal.y discussions have h e n  held at Ohio State and thew is a r o n g  inrerest 
in pursuing such a ~ o l l a h ~ r a ~ i v c  programme. NAREPP could sponsor a visil to 
Ohio Slatc hy a rcaln o f ; ~ p p n ) p ~ i a t c  Faculty and administrators to establish the 
protoculs L'oI. l i~lkagc.  pla11 collaborative p~.qjects ,  and  initiate funding 
propiw~ls.  NAREPP could cxplorc additional funding possibilities through 
USAlD to initiate this progmmme. Areas of potential collaboration include 
ecology and ecrtlogical cngincering, e ~ ~ v i r o n m e n t a l  economics. integrated 
natul-al resoul'ce management. consel-vation of biodiversity. ecotourism, 
sustainahlc I . C S ~ L I ~ ~ C  dcvc lopmzn~ .  tropical renewable resources. wetlalid 
ecology and managcmcnt. environmental education and cornmunications, 
gzagl-aphic information systems and remote sensing, and environmental law 
and policy -- all active programmes at Ohio State Univel-sity, 

7.4 NAREPP c o ~ ~ l d  sponsor an international conference in S1-i Liinka that would 
focus on Education and Training t'or Sustainable Dttvdopment in Developing 
Counities (or some similar topic). Foreign participants would be invited. but 
[he meeting would k open to all Sri  Lankan academics. Foreign and Sti 
Lankan experts would be selected to cover areas o f  concern and need in 
environme~ital and natural resource education and training in Sr i  Lanka, would 
prepare papers Ilor their presentations, and woGld spend t ime after the 
conl'ercnce visiting the L'our universities und discussing opportunities for 
col lahorativc pn).jcc~s and institutional linkage progixmmes. T h e  papers would 
he puhlishcd in hook li)rm. 

The  I~itcrnational ~ ( ' j c i c t ~  li)r Environmental Education (ISEE) i s  willing to 
work with NAREPP and the universities to  plan. organize. and run this 
con l ' c~ncc .  ISEE woirld also assist in the preparation of the hook at  the end of 
thc con fe~xnce. 

NAREPP should work with the u~iivcrsitids to Ibster k t r e r  communications and 

BEST AVAILABLE COPY 



intcmcticln hctwesn specialis~s and pmgmmmss. 

8.1 Ftlx machines shoulrl he prnuidcd 1 0  a s  many programmes as possihle and 
funds should be ~ n a d e  available to connect these u) the phone system. 

8.2 Equipment and software should b provided to gct all programmes on e-mail. 
T h e l ~  are problems with phone lines that are beyond university or NAREPP 
control. but every effort should be made to insure that e-mail capability is 
available where phone lines a1.e adequate to support it. Access to e-mail would 
provide access to on-lint: data systems such as OCLC (computerized library 
biographical services). 

8.3 NAREPP should provide funds and clcrical support for tlic prepnraiidn of a 
Directory of Enviranmcntal and N a t ~ ~ r a l  Resource Experts in Sri Lankan 
Univcrsitics. Thc work t o  gather and organize thc info~mation for he directory 
should hc: c w ~ i e d  out by tht: unive~.sity hculty-l. 

9.0 LIBRARY COLLECTIONS AND LITERATURE 

NAREPP should incrctrsc its allclca\ion t't~r the pui.cliasc of honks and joul-nals. 
Without this type of inl'ormation, Sl i  Lankan t'l;cuity will Pice a constant struggle to - 
maintain cutting edge research and tcaching programmes. Outstanding young Paculry 
will cnntinue to Ieavc Sli Lanka for ptlsitinns in the West where they do have access to 
the cunk11~ litcrtlture and con develop  search and teaching programmes h a t  are on the . 
cutting cdgcs ol' their ticlds. 

r l h c  CEA prtduccd a directory or cxpcitisc: some time ago. This rnighl serve as a 
starting point for this e f f o r ~  
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SEQUENCING OF ACTIVITIES 

Line width reflects priority 
Dashed line indicates intcrrnittent activity 



APPENDIX A 

PERSONS INTERVIEWED 

Dr. Kanthi Abeynayake. Senior Lecturer. kpaftment of Botany, University of Colombo. 
Colombo. Botanist. 

Dr. Piyasena Abeygunawerdene. Department of Agricultural Economics & Extension, 
Faculty of Agriculture, PGIAd. University of Peradeniya Peradeniya. Environmental 
Economics. 

Mr. Gary Alex. Agricultural Project Officer. U.S. Agency for Lntemational Development. 
Colombo. J 

Dr. A. A. P. de Alwis. Department of Chemical Engineering. Faculty of Engineering, 
University of Moratuwa. Moratuwa. Conservation and Fuel Efficiency Engineering. 

G. K. Amaratunga. Chairman. Central Environmental Authority, Government of Sri 
tanka. Colom ho. 

Prof./Dean K. 0. Arudpragasam. Dean, Faculty of Science, University of Colombo, 
Colombo. Environmental Science. Biodiversity, Aquatic Ecology. Coastal Ecosystems 
Management. 

Dr. K. F. Abeynayake. Department of Botany. University of Colombo. Colombo. 
Miconhim. Water pollution control using aquatic macrophytes, Environmental Studies. 

Dr. P. Amarasinghe. Department of Chemical Engineering, Faculty of Engineering, 
University of Moratuwn. Montuwa. 

Prof. I. Balasuriya. Vice Chairman, University Grants Commission. Calambo. 

Prof. S. Balasuriya, Faculty of Medicine, University of Peradeniya, Peradeniya. 
Community Medicine. 

Shiranee Balasuriya. Senior Lecturer. Landscape ~rch i tec ture ,~acul t~  of Architecture, 
University of Moratuwa. Molxtuwa. Landscape Archittxt 

Prof, C. M. Madduma Bandara. Head, Department of Geography, University of 
Peradeniya, Peradeniya. Environmental Geography. 

Prof. J. M.R.S. Bandara. Dcpsi.tment of Plant Pathology, Faculty of Agriculture, 
PGIAI, University of Perideniya. Peradeniya. Bialogy. 

Nilanthi Bandara. Senior Lecturer. Faculty of Engineering Technol'agy, The Open 
University of Sri Lanka. Nugepda. Enrironmental Chemistry. 

Dr. S. Bhuvendralingam. Senior Lecturer. Department of Civil Engineering, Faculty of 
Enginwring, University of Mor-tuwa. Moratuwa. Water Qualiy Engineering. 

Mr. E. J. H. Corea. Department of Civil Engineering, Faculty of Engineering, 
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University of Pendeniya. Pendeniya. Environmental Engineering, water and 
waste w a w  treatment. 

Dr. Daniel Crickx. Liaison Officer with the Mahsweli Authority of Sri Lanka. 
Commission of the Europcan Communities. MASL Building. 500. T. B. JaLa 
Mawatha, (9th Floor), Colombo - 10. Telephone: 687232. Fax: 687240. 

Prof. J. N. 0. Fernando. Dean. Faculty of Sciences. The Open University of Sri Lanka. 
Nugegoda. Chemistry. 

V. S. Fernando. Department of Computer Science, Faculty of Engineering, University of 
Morstuwa. Moratuwa. 

Dr. K. G. A. Goonesekera. Department of Agricultural Engineering, Faculty of 
Agricullure. PGIAI, University of Peradeniya. Pendeniya. Engineering. 

Prof. J. M. Gunadasa. Vice Chancellor. University of Peradeniya. Peradeniya. 
Agricultural Geography. 

Prof. H. P. M. Gunasena. Dean. Faculty of Agriculture. University of Peradeniya. 
Perideni ya. 

Mr. Herath Gunatillake. Department of Agricultural EconoMics & Extension, Faculty of 
Agriculture, PGIAl, University of Peradeniya. Peradeniyn. Agricultural Economics. 

Prof. H.D. Gunawardhana. Department of Chemistry. University of Colombo, 
Colombo. Analytical Chemistry. 

Csmeno Guneratne. Lecturer. 'Law Division, Faculty of Humanities and Social Sciences, 
The Open University oS Sri Lanka. Nugegoda. Environmental Law. 

Prof. S. Gunesekera. Dean. Faculty of Humanities and Social Sciences, The Open 
University of Sri Lanka. Nugegoda. 

Dr. Shantha K. Hennayake. Department of Geography, University of Peradeniya. 
Peradeniya. Political Geography. 

Prof. W. Herath. Department of Agricultural Biology, Faculty of Agriculture, PGIAI, 
University of Peradeniya. Peradeniya. Biology. 

Mr. Ariyaratne Hewage. Deputy Director, Management and Training. NAREPPIIRG. 
Colombo. 4 

. 
Dr. A. A. Jayasekera, Department of Agricultural Engineering, Faculty of Agriculture, 

PGIA1, University of Pendeniya. Petadeniya. Agricultural Resource Management. 

Dr. S. Jayasekara. Veterinary Physiology and Toxicology, University of ~eradeniya, . 
krsdeniya. Environmental Toxicology, 

Mr. Avanthi Jayatillika. Project Officer (NAREPP), U.S. AID, Colombo. 

Prof. W. Jayatillaka. Department of Agricultur~l Economics & Extension. Facuity of 
Agr- icu l~u~~.  PGIAI. University of Peradeniya. Perndeniya. Agricultural Sociology. 

BEST AVACLA B E  COPY 



Dr. Y. N. A. Jayatungn. Department of Zoology. University of Colombo. Colombo. 
Aquatic Ecology. 

Prof. T. Jogaratnam. Department of Agricultural Economics & Extension, Faculty of 
Agricul tu~.  PGIAI. University of Peradeniya. Per~deniya. Agricultural Economics. 

Prof. H. kt. J. Keerthisena. Department of Civil Enginwring. Faculty of Engineering, 
University of Peradeniya. Peradeniya. Civil Engineering. 

Dr. 5. W. Kotagnma. Zoology Department, The Open University of Sri Lanka, 
Nugegoda. Wildlife Management, Biodiversity, Wetlands Conversion. 

Prof. S. A. Kulasooriya. Department of Botany, Faculty of Science, University of 
Peradeniya. Peradeniya. Microbiology. 

M; Mendis. Journalism Division, Faculty of Humanities and Social Sciences. The Open 
University of Sri Lanka. Nugegoda. Environmental Journalism. 

i 
Vidura Sri Nnmmuni. Department of Architecture, of Architecture, University of 

Moratuwa. Moratuwa. 

Dr. Anura Nanayakkara. Senior Lecturer. Department of Civil Engineering, Faculty of 
Engineering, University of Moratuwa. Moracuwa. 

i 

Mr. V. K. Nanayakknra. %cl-etary of Environment, Ministry of Environment, 
Government of Sri Lanka. Colombo. 

Dr. Devanesan Nesiah. Cabinet Secretary, Environment and Parliamentary Affitirs, 
Government of Sri Lanka: Colombo. . .* ! 

i- 

Prof. K. A. Nandasena. Head. Department of Soil Science, Faculty of Agriculture, 1 
PGIAI. University of Peradeniya. Soil Science. 

5. Pathinather. Senior k c t u ~ e r :  Department of Civil Engineering, Faculty of Engineering, i 
University of Moratuwa. Moratuwa. ' 

Dr. Asoka Perern. Senior Lecturer. Department of Civil Engineering, Faculty of 
Engineering, University of Moratuwa, 

Dr. Ajantha Perera. Zoology Department, University of Colombo, Colombo. 
Environmental Toxicology. , 

S. A. S. Perera. JJeparlrnent of Chemical Engineering, Faculty of Engineering, University 
of Moratuwa. Moratuwa. Engineering Economics and Reactor Engineering, 

Dr. S. Premuratne. Departmmi of Animal Science, Faculty-of Agriculture, PGIAI. 
Universiiy of Perideniya. Perudeni yi. Forage Management. 

Kumudu Rnjnpkshe. Assistant Lecturer. Zoology Department, Faculty of Science, The 
Open University of Sri Lankn Nugegods. Marine Biology. 

Dr. Malik Ransinghe. Senior Lecturer. Department of Civil Engineering, Faculty of 
Engineering, University of Morituwa. Moratuwa. . 
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Prof. L. L. Rantayake. Environmental Engineering and Management program. 1 z Department of Civil Engineering, Faculty of Engineering. Unive'rsity of Moratuwa. 
Moratuwa. J 

1. 

N. Ratnayake. Environmental Engineering and Management Progrm, Department of Civil 
Engineering. Faculty of Engineering. University of Moratuwa. Momtuwa. 

Prof. N. B. Ratnasiri. Head. Division of Zoology and Former Dean, Faculty of Natural 
Sciences, The Open University of Sri Lnnka. Nugegodn. 

Prof. D. C. H. Sennrath. Dean. Faculty of Engineering, University of Moratuwa. 
Moratuwa. 

Prof. H. D. J. Silva. Head. Department of Chemical Engineering, Faculty of ' 

Engineering, University of Montuwa. Montuwa. 

Prof. G. T. I?. de Silva. Vice Chancellor. University of Moratuwa. Moratuwa. 

Dr. C. Sivayoganathsrn. Head, Jlepartment of Agricultural Economics & Extension, 
Faculty of Agriculture. PGIAt. University of Peradeniya. Peradeniya. Extension. 

Mr. M. Sinnathamby. Department of Economics, Faculty of Arts, University of 
Peradeniya. Peradeniya Economics. 

Prof. ~ r i j a n i  Soysa. Director-General, NARESA, Government of Sri Lanka. Colombo. 

Dr. Bruce Spake. Chief of Party. Mahaweli Agricultural and Rural Development Project 
(MARD). Development Alternatives, Inc.. Pimburettewa. Telephone: 027-2174; Fax: 
027-2 174,698315; Telex: 21979 SALAKA CE. Colombo Telephone: 699357. 

Prof. H. Sriyananda. Dean. Faculty of Engineering Technology, The Open University of - 
Sri Lanka. Nugegoda. 

Prof. R. 0. Thattil. Head, Crop Science, Faculty of Agriculture, PGIAl, University of 
Peradeniya. Peradeniya. + 

Mr. elavore Wilson. Departmefit of Economics. Faculty of Arts, University of 
Perudeniya. Peradeniya. Environmentill Economics. 

Dr. Nitmini Wsnigasooriya. Facuity of Dental Sciences, University of Peradeniyr 
Pemdeniya. Orthodontics. I 

Dr. Buddhi Weerasinghe. Director, Educational Technology Division, The Open 
University of Sri Lanka. Nugegoda. 

Dr. Cyril Wijesundera. Cu~ator of the National Herbarium. Royal Botanical Garden. 
Pemdcniya. Ecologist, Botanist. 

Prof. Dayantha S. Wijeyesekera. Vice Chancellor. The Open University of Sri Lanka, 
Nugegodrr. 

Prof. Arjuna de Zoysa. Head. Computer Studies Division, Faculty of Engineering 
Technology. The Open University of Sri Lanka. Nugegoda. 
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APPENDIX B 

Criig B. Davis 
School of Naturil Resources 

The Ohio Shtc University 
Columbus, OH 432 10 

March, 1989 

Interdisciplinary activity is becoming increasingly important on university campuses as 
researchers, scholars, and educators grapple with complex questions and probJems that cannot 
be addressed effectively within any of the triditional disciplines. This trend is most obvious in 
the professional schools where research and education have focused for sdme time on complex 
issues facing our society. But today. many of tk most exciting rind challenging questions in 
the fundamental natural and social sciences and arts and humanities also require expertise 
from several disciplines. Furlher, Sunding agencies such as the National Science Foundation, 
other governmental agencies, and many foundations art: encouraging an integrated appmach to 
mearch and teaching, stipulating that proposals in certain programs must be interdisciplinary 
and that the university must demonsuate that such activity is supported and rewarded. For 
insttmcc, in its proposal solicitation li)r the ncw National Centcr for Gcogrrphic InCormntion 
and Analysis (NCGIA), NSF asked for "information on cross-disciplinary research and 
instruction,'' an excellent indication of the institution's commitment to interdisciplinary work. 
A structured system of Centers, complementing and buiIding on the existing disciplinary 
suucture of collcges and departments, can provide support and rewards for faculty engaged in 
interdisciplinary work. 

A Center is a hub, a focus, a poini of convergence around which activity revolves, s source of 
action and intluence. It is a gathering place for those with common interests and,gonls. In 
academia, it is an area where faculty with diverse professional backgrounds come together to 
examine complex problcms, issues, and challenges. It is a home for interdisciplinary research, 
scholarship, and education. 

Academic Ccnwrs an: chwackri7xd by holizonta1 specialization., highly trained faculty, flexible 
organizational s t ruc tu~s ,  and organic rather than mechanistic relationships. Mintrberg6 calls 
suck organizations atUlocrucies and notes that planning and coordination in an adhocracy is 
achieved mainly through constant informal communication among the "operating core*' of 
professionals. In academic Centers, this operating core is the Ficulty.' 

Universities have not had gEat success in mobilizing their resources in a timely and effective 

# 

SExcerpted from a white paper addressing interdisciplinary issues at The Ohio State 
University, Columbus,' dhio 

GMintzberg, H., 1979. The Structuring of Organizations, Prentis-Hall, Engelwoctd 
Cliffs, New Jersey. . , 
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w;ly to address complex interdisciplinary problems. Epton et UP attribute this to barriers in rhe 
university that "inhibit the workings of the adhocracy." Universities are organized into 
departments and faculty members are trained to be disciplinarians. The reward suucture of the 
University foste~s and promotes ligid adherence to disciplinary norms and standards. The 
llow of resources and the cult of the discipline keep faculty members focused on the 
department and discipline. Venturing beyond is discouraged. As a result. research and 
teaching programs hecome increasingly nai-row in scope and linear in direction. The time that 
fxulty devote to planning and coordination becomes vanishingly small compared to the time 
they spend pursuing their own research and teaching their own courses. Specialization 
becomes increasingly vertical, horizons narrow as relationships become predictable and 
mechanistic, and the organizational structure becomes increasingly inflexible. Further, the 
overall quality of dcp;rrtmen~l-disciplinary fxul  ty will rarely remain consistently high over an 
extended period of time. It is a rare department that does not have a cadre of faculty members 
who have failed to remain current in their fields. Thus, all of the qualities of the adhocracy are 
lost, life becomes predictable and comfortable, and all of this is justified on the basis of 
disciplinary tradition. . 

Effective interdisciplinaly research, scholarship, and education requires flexibility, innovation, 
and the ability ta respond rapidly and appropriately to ideas, opportunities, and challen~es. 
These are integrative processes that require continu~us communication and accommodation 
among participating faculty. The most successful Centers will be those that function as 
ildhocmcies. developing tlzxible organizstional structures that can change to meet new 
challenges. attracting a broad spectrum of highly qualified and dedicated faculty from 
sp~cializations relevant to the mission of the Center, and facilitating the constant informal 
communica~ion that is the primary mode of decision making in productive adhocricies. Faculty 
members should tlow in and out of Centers as heir  interests and the needs of the Centers 
evolve. This organic' faculty will be the creative force of the Centers, their operating cores, 
generating the ideas, exploring nc.w lei-litory, setting dixcctions, and developing progrims. 

. I 

Centers ar universities rarely have faculty of their own. Thus, these centers have no tenured 
operating core. Faculty that do  participate usually do so  as a overload without the - 
encouragement and suppol-t of their department chairs and colleagues and with little or no 
expectation of reward from the system. Dedicated faculty members might participate in this 
way for long periods of time, sustained only by the intrinsic rewards of interdisciplinary 
collegiality and collaboration. But, more often, faculty initially enthusiastic about the 
interdisciplinary work hum out and withdrdw to the comfort and security of the disciplines. 
Participation in interdisciplinary programs declines to attenaance at formal meetings and the 
adhocracy disappears. The Center ceases to function as a 'Center." 

7Epton. S. R., R. L. Payne, and A. W. Pearton, (Eds.). 1983. Managing 
interdisciplinary Research. John Wiley & Sons, New york. 
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APPENDIX C 

Philosophy For Undergraduate Education 
in Natural Resources 

School of Natural Resources 
The Ohio State  University 

November, 1987 

Introduction 

This statement of educatibnal philosophy wru; developed by the School of Natural 
Resources Academic Affairs Committee to provide a focus for the redesign of the 
undtrgraduate programs of the School of Natural Resources. 

General 

A nwd for ddinition ol' the tarn "natu~.al resout-ces" was icleniitied by faculty members 
during their discussion of needs for cu~ricular change. The following definition is offeed: 

Natural resources are those resources used for human benefit, though not 
crestcd through human effort. They comprise the biosphere, together with the 
soil, water, and atmospheric and electromagnetic resources supporting it. The 
study of natural resources necessarily involves both the natural sciences, as the , 

sources of info~mation concerning the resources themselves, and the humanities 
and social sciences, as they provide insights into human use and need aspects. 

' By its nature, natunl wources is both a multidisciplinary and an interdisciplinary field. . 
. Therefore, students in undergraduate programs in the School of Natural Resources need to 

develop thorough understandings of basic concepts in the humanities and in the social and 
natural sciences, focusing on how they intelact with one another. Learning how to integrate 
knowledge from many disciplines to a d d ~ s s  issues concerning natural resoul-ces effectively is 
the primary ohiective of all undergnduate programs in the School of Natural Resources. 

e 

A distinction is drawn between training and education for natural resources 
undergraduate students. All SNR programs must include the training necessary for B.S. 
graduates to gain and hold entry level employment in their areas of concentration, and must 
also preparc: them Q r  broader opportunities for professional advancement, for furlher study, 
for citizenship in a plurilistic society. All SNR programs will stress scientific methods of 
learning. a 

A balance between prnltssional training and general education must be sought and 
achicvcd, so that Bachelor of Science graduaes of the School of Natural Resources ilre capable 
of undcn-tanding and developing their pl-sonat and professional options after gnduation. 

A major hurdle which must be surmounted in the development and implementation of 
the SNR curriculum model is created by the ddicate problem of depth versus breadth, with 
respect to the academic and professional needs of undergraduate students in the several 
programmatic areas within the School. It remains the intention of the School of Natural 

- Resources to offer exemplary baccalaureate programs in each of its several major areas within 
four-year time frames, with due attention to the specific professional needs of each major. 
Developing four-year programs which will meet both general education and professional 
education goals in each major area will call for creativity in selection of appropriate offerings 
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from h e  university community, along with the carcful developmcnt of appropriate offerings at 
both the School and individual major levels. 

Problem Solving and Decision-Making 

Natural resource scientists and managers deal with problems of quality. scarcity, and 
atlocation. In this context, students of natural resources must become intimately familiar with 
the role of the resource professional in seeking solutions'to problems associated with natural 
rcsouxcs, making decisions, and resolving conflicts that result from competing dcmands and 
liifm biologic;ll and othcr scientific constraints. Rcsourcc managers and sc'icntisu arc callcd 
upon to deal wibh issues concerning equity and justice not only in terms of human needs. but 
aiso increasingly in terms of the needs of endangcrcd species, biological diversity, endemic 
habitats. and ecological systems. The poIiticzrl realities of decision-making and problem- 
solving dicute that all concerned be given the opportunity to voice their opinions, or to band 
togelher to exert political pressure to secure preferred managerial responses to issues of 
concern, including issues related to the  preservation, conservation, management, or 
exploiution of naturil resources. 

In this context. the role of the natural resources professional is one of information 
integrator, provider, and interpeter. Resource managers and other scientists must be sensitive 
to an increasingly complex art-iay of messages from other managers and scientists, technical 
specialists, legal and political entities. o~ganized interest groups, and concerned citizens. The 
research scientist seeks to extend the boundaries of knowledge and to communicate new 
information to client groups; the manager works to build meaningful, purposeful, realistic 
consensus in the process of decision-making. Controversial decisions must often be made in' 
the short term, but the long-term goal should be to seek a balance among competing demands 
of people, organizations, resources, and technologies, at the same time protecting the integrity 
of the resource base. 

Undergrnduate education in natural resources at The Ohio State University builds on a 
basic foundation of technological. socialculturaI/economic, and natural science competencies - 
that lead to educational experiences in which students must deal with decision-making 
situations involving considerations such as equity. short-term vs. long-term costs and benefits, 
and technological and cnvimnmcntal risks, all within ~hl: context oTsound~cientific knowledge 
and understanding. 

The process of educating the undergraduate student is a cooperative university-wide 
effort involving the quantitutivc, social, and naturnl sciences, the humanities, and the 
communication offerings of the general University curriculum. In their natural resources 
spccivlizntion studies, studcnts will build on solid bases in the aforementioned General 
Education areas, and will have opportunity io increase their competencies in these areas by 
emphasizing their integration within the context of natural resources. They must also develop 
specializations in natural resources science andlor management areas that complements this 
breadth with academic dep~h. 

The NaturnI Resources core and specialization cumcula will emphasize the applications 
of the technological, socio-economic, and natural sciences, first building a knowledge base 
relative to the tield of natural resources, then integrating each of the areas while at the same 
time increasing students' understanding of both process and content. A spiral approach will 
continue throughout the undergraduate program, emphasizing increasing sophistication of 
content and integration, with the ultimate product k ing  graduates who can provide Ieadership 
in their professions. 

Professional Education And Technical Training 
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It is necwary to reduce the divergence between gaining the technical expertise rcquired 
to accomplish a task and developing an understanding of why the task is being done; students 
have a need to understand which goes beyond their need to know for the purposes of 
employabili~y. The S N R  mandate includes teaching students how to draw data-based 
conclusions and act on-those c6nclusions to make decisions -- that is, to be conceptual 
hiirkcrs. 

The decision-making process is likely to be faulty if students have not developed 
sufCicient background to understand the context of their natural resource management 
decisions. The SNR philosophy is to provide a general education during students' 
undergr~duate tenure in the School, at the same time providing them with appropriate technical 
skills. 

CURRICULUM AREAS 

Professional Background 

Early in their studies. students in natural resoul-ces will be presented with an overview 
of what the licld of natural resources is, what its basic parameters are, what nnlural resources 
professionals do and why. the recurring problems of natural'resources management, and how 
decisions related to the use and management of natural resources impact human societypast, 
present, and future. A centrtil component of this effort is a consideration of ethical 
perspectives, including how management decisions are made and identification and selection of 
~ e t h o d s  for keeping options open in the future. both short-term and long-term. 

Natural Sciences 

An understanding of themphysical dimensions of natural resources is essential to the 
undcrstanding of natural resources science and management. Management and production 
must be viewed from a number of different perspectives, inchding: renewable and non- 
renewable natural resources. range management, timber management. fisheries management, 
wildlife management, parks and recreation administration. water resources management, 
environmental education, and environmental science. This is closely linked to the development 
of systematic approaches (is., a "systems approach") to resource science and management. 
The biotic and abiotic systems provide the resource base upon which society depends. 

Basic principles of energy, light and matter form the foundation for the understanding 
of more complex systems. These principles govern the interactions of atoms, the relationships 
between light and biomass. air and water movement, plant and animal distribution, and social 
geography. 

Understanding the organization of lhe basic levels of strugture into complex living 
systems is essential. Evolutionary concepts of animal and plant development involve 
anatomical design and physiological communication between cells. Transfer of genetic 
information is part of the basic concept of communications. Understanding of the value of that 
information is paramount in seeking decisions regarding preservation of biologic diversity. 

Studies of soils, hydrology, and geology are unifying areas which are relevant for all 
students of natural resources, who must have an understanding of Lhe complex animal and 
plant communities in soils, thc intluence of soils and geology on terrestrial communities, and 
the impact of hydrologic Pictars on water quality. These are essential to an ecosystem 
approach to resource science and management. 

In order to approach liying things logically, SNR students must be familiar with basic 
timanoinit: systems, both plant and animal. Studenls must gain ability to use dichotomous keys 
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in a!! major taxonomic arras. HOW plants and animals respond to one another and their 
environments. bolh inter- and inn-specifically, is the culminating science; i t  must become clear 
in at least an elementary fashion to a11 SNR undergraduate students. Understanding ho'w 
physical and biological factors interact, including human impacts, is the final step in integrating 
the natural sciences, preparing students to overlay them with social science concepts in the 
development of personal and prolssional world views. 

Quantitative Sciences 

In order to understand and describe t h e  concepts involved in both the social and the 
natural sciences, mathematical skills are necessary, In order to develop constructs concerning 
changes in our world, SNR students need to be able to evaluate and use statistical procedures. . 
Also, students need to be able to use computers for managing, processing, and evaluating both 
numeric and written information. Thus, it is necessary that proper attention be accorded the 
quantitative sciences in the development of all undergraduate programs in SNR. 

Social Sciences 

An understanding of the human dimension in natural resources valuation and use  is - 
required by the concept of a natul-al resource. Use md valuation should be viewed in a number 
of different contexts, each of which cdntrihutes different concepts and methods to building an 
understanding of the human social condition. The histo~ical context provides the basis for 
understanding how past ideas concerning resource use and valuation have affeckd trends of 
social development resulting in the present mix ~f prefe~ences for resource development, use, 
or preservation. This .is closely linked to the development of philosophical positions and 
ethical concepts related to man's ~xlationship with the natural world. 

An undcrstiinding of the philosophical and ethical contexts within which decisions art: 
made concerning non-renewable'resource use, short-term depletion of renewable resources, or 
sustainablt: use of xncwable rcsoulx't's constituies an historicaUphilos~phicaUethical component 
of basic natural resources education. Politics and economics provide a context for - 
understanding how power and money are organized in a society and how the distribution of 
power and money affects resource use and valuation. Concepts of law, education. political 
organization, political institutions, and the politicaUdecision-making process are important to 
understanding how conllic~s over diffelznces in resource use preferences and valuatioris' art: 
resolved. To understand valuation from a market or social welfare perspective requires the use 
of economic concepts and theories. These ideas are fullher elaborated to develop concepts of 
resources as raw materials and commodities that are traded and valued based on their supply 

' 

and-users demands. How societies are organized, and the processes that determine how 
cultural and social values are expressed, must &e understood. How natural resources are 
detined, their appmpriate development and use, and their distribution within a society must be 
addressed. The norms and roles that define appropriate behavior for managers, developers and 
users of natural Esources, and the processes of wializillion throubh which norms and mles 
art: learned, are of particular importance. Understanding how individuals perceive resources 
and how n i t u r i l  resources can meet individual needs will be developed, perhaps through a 
diverse set of problems designed to develop understandings of such things as the location of 
cities vis-a-vis raw materials and transportation networks, perceptions of and reactions to 
natural forces as hazards, technological and environmental risks, and cognitive mapping and 
perceptions of spaces. 

Undergraduate students majoring i n  programs in the School of Natural Resources will 
develop s thorough understanding of the human dimension in natural resources through the 
University, School and major requirements. University requirements will provide a broad 
perspective on the history of civilization and the evolution of thought and human value 
constructs. Students should be exposed to theo~ies and concepts of human development and 
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organ.ization from cultural. social and personal pcrspcctivcs. In  addition, studunts should 
dcvclop a hasic undc~standing olcconomic and political.instilutions and the proccscs that 
aifcct xsourcc valuation and decision-making. Thc School requirements will focus on 
developing a hasic unde~standing of the his~ory and li~c~.r~tut.c of conservation and the 
philosophical and ethical issues related to resource dcvelopmcnt, use, and'pr6servation. All 
studcnls should understand the institutional smngcments h r  managing naturil rcsourccs and 
the social. political. and economic issues that gcncrie conflict over resource management. 
Each major will provide students with an in-depth rcvicw of the history of its discipline, and 
the moral and ethical questions that prokssionals must confront. 

Communications Skills 

Among the esscntid attrihules of tllc cducalcd person is tht: ability to communicak with 
others. Mast professional persons realize thc necessity of communicating with other 
pmltssinnals in their own Iiclds. hut many are dclicicnt in 11ic basic skills involved in  doing so 
effectively. Even more. p~.ofcssional persons need to develop skills necessary to communicate 
with prakssionals in other fields, or with various client groups, including the general public. 

On thc skill level. professional communicators scgment their field into four areas 
wading, writing, speaking. and listening. Sequencing them in this Fashion also tlnrrngcs them 
in a hierarchy from that area which ~.eceivcs most attention to that which receives least in 
educational PI-ograms. Students rnajoiing in naturil resources need to dcvclop these skills, for 
hoih gencral education and professional education purposes. Though primary attention is 
focus.wd on skill development, i~ is expected that students will have ample opportunity in their 
studies to dcvclop a supporting concepti~aI base related to communications. including 
understandings of communications theory and information technologies. 

On the university-wid?. gcncrul education levcl. educational opportunities for 
dcvcbping basic composition and speaking skills and concepts expected to be available and 
should hc included in  each student's progrim. More advanced skills i n  the communiclttions 
amus an: needed by cauh student. including training i n  the selection, procurement. and 
undcrsr~nding of reference materials, and in technical writing for hoth professional and lay 
audicnccs, including the preparation af professional papers, technical reports, impact 
stitcmcnts, managcmcnt plans, ctc. Skills in developing p~esentations, including tht: selection 
and prcparation of ancilla~y matcria1s needed li)r making thcm efl'ccuve, wed to be emphasi~xd 
in all plngmm slyas. for all students enrolled in  the undergraduate progmms of the School of 
Natuml Resources. 

It  is simplistic to suggest that studeqts can devcl~p their listening skills solely by paying 
aiwntion to lectures and taking notcs. Group activities, opportunities to learn orally frc~m othcr 
studcnu. etc. an: meaningful leai-ning experiences in this aiz'i. 

In addi~inn to general education coum work i n  the cornkunicatic)ns urea, naturul 
mou~-ccc.our.ws should incol-porutt: communications skill development activities as approp~iate 
io the content ol'each mqior. within its spccilic cot~rscs. Also, natural lcsaurces undergriduate 
students will hcrnclit I'rtlm course work designed spccilictllly ior communications conccl-ns 
commim to tile natural wsoulrc rnanagemcnt liclds. 

Intern;ltiona1/Forcign Language 

Griduatcs OC the School OF Natural Resources rnus~ have understandings 01 uthcr 
swictics. They must he ahlc to ~'elatc LO dii'lb~tnt dcvclopcd and developing counti-its &nd to 
Lhr: cultures and people of those count~ics. To rccog11isr.c. appreciate, md'understand different 
cu1turt.s is an altri hutc 01' an cdi~cat~d pcrson. 
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Each gruduaw should have a minimum competence in at luast one foreign language with 
emphasis being placcd on lhc Soltowing languages: Spanish. French, Russian, Arabic, 
Chinese. Japanese; German, and Italian. In addition. all undergraduates should develop 
international pcrspcctivcs Lliroi~gh I Iicir other course work. I ~ i t e ~ - ~ i a ~ i o ~ i a I  prspectives should 
he incorporated in natural resources courses as appropl-iatc. Students will be encouraged to 
seck additional international pcrspectivcs hy participating in international educational 
cxprienccs outside of the United S ~ a t c s  anti irs ter~ito~ics.  

Data Acquisi t ion ahd l ~ i t e r p r e t a t i o n  Skills 

Na~uraI I -LSI )UI -~~  decisions arc based on social, biological, political. and economic data 
collcctcd in licld situations. .SNR g~.aduates should hc: P~rniliar with the imporcant u p c c ~  of 
platiniug. cxccuting, a ~ i d  c v a l ~ a t i ~ i g  p~inia~-y data-gatlic~~i~ig activities. TO acconiplisli tliis, a11 
undergraduate studcnts in the School of Natural Rcsou~res  will have dil-cct involverncnt in thc 
planning and execution of primary data-gathering activities in the general areas of tlie natural 
.sciences and die social sciences. These expe~iences should include general skills needed by all 
studcnls. such as project planning. sampling stmtcgy, sampling bias analysis, and data 
management. An important ares of emphasis will hc: the absolutc importance of ctlrical data 
collection and ~vporting, addl-cssing the slratcgies necessary to cnsurc quality control. 

All S d i c ~ d  oT Natural Rssou~-ccs students will panicipatr: in lield expc~iences. One licld 
experience, or set of field experiences, should bi: a shared and structured experience I'or all 
SNR studenu which provides some conract with all varieties of I'ield sampling kchniques and 
dala acquisition. A second Iicld cxpc~icncc. or set of licld expel-icnccs, should be spccific to 
ctlcli mqior's area 01' c o ~ \ ~ e ~ i t r a t i o n .  This spccilic ~ x p c r i c n c c  may be in the form 01' short, 
inttnsive activities. internships. o r  formal Geld courses. In tliis way. students will have a 
gcneral view of a11 types of nati~ral rcshurcc d-JU acquisition st~atcgies. while also gaining the 
specific lcclinical knowledge ncccssary 1i)r them to cntcr natural resources professions o r  
graduate education. 

Evcry SNR student should know how io access effectively the litenlturc: in natural - 
wsourcc Iields in general and in lhcir major Cield in particular. The skills of lindins and 
evaluating data from both t r d i ~ i o n a l  sources and the "Cugi~ive literatul-e" is of critical 
imporiancc in natural rcsourcc decision-making proccs.ws. However, tlie primary data 
acquisition ("field") activities dcsc~.ibzd above are different from these bibliographic skills 
which arc &st i~itcgratcd in c ~ h e ~ .  course work. 

C a p s t o n e  Exper iences  

An important component of the undcrgraduate curriculum will invoive ripstone 
expcrienccs, which will take intcgmtive. inter-disciplina1.y approaches to natural msource 
prohlcm-solving and decision-making. Tlicrc will hc: a common capstone experience for all 
SNR studcnls, and capstone cxpcricnces in t ach  program area.' In addition, integrtltivt: 
expr iences  will occur throughout the undergraduate curriculum as they may fit within s p c i f i c  
c o u w s .  Tlii ccntial tenet oC the SNR capstone expricncc is lliat natural ICSQUI'C'~ man-agcment 
is done hy pcctple as well as Ihr people and, as s t ~ h .  rcyuircs ihat value judgements be made. 
The ohjcctivc is 10 providl: students with a llrm ft~undarion I'or decision-making, policy 
irnplcmentation, ex-post and ex-antc evaluatitm. and conflict ~xsolution. 

The School-wide capstone experience will dmw-on ecological, political, economic, and 
swiorogical data and models. Analysis will hc: undertaken from a variety of p n p ~ ' c t i v e s  so 
that students come 10 undel-stand the nature of dissent when conllict exists not only aver  the 
ends. but aln) the means by which decisions an. made. A l ixus  on thc pmccsses society uscs 
tcr make decisions, cvcn when consensus is nut reached, is csscntial. Specific analytical 
constructs may includc environmental impact analysis, hcncfit-cost analysis, huncfit-risk 
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a s s c s s ~ ~ n l ,  income disr~ihution analysis. multiplc ohjectivt: planning. and dispute resolution. 
A variety of a~p~. i~aches  to the analysis of rnanagcmcnt altcrni~tives mily k uwd to hcilitatc 
applicstion ol' these constructs. inclrrding: problem delinition, theories of public choice, rjsk 

, pel-ccptions ot'expcr~s and lay public. financial investment criteria. alternative scenarios and 
al~crnative paradigms. applicarion of ca~nmunication stratcgics for target groups, political 
andfor community action planning, and short-and long-term planning. .-Implemenling the 
School-wide capstone expc~icncc will rcquirc that 311 naturril resource studcnrs have a "hands- 
on" cxpcricncc in thc dcvcllopmcnt and use of one or more of the constructs listcd above. 
ldcally this should he as a mcmbcr oCa n~ul t id isc i~ l ina~-~ [cam madc up ofstuden~s from a11 ol' 
~ h c  SNR mqior programs, pcrliaps ~ I S O  including qualified students from rc1at~'d I'iclds across 
~ h c  camp1Is. 
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