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I NTROffJCTI ON 

In t :1e Fa:1 of 1962 a Task Committee in Natural 

Resources was appointed by the President of Colorado 

State University to generally investigate the field 

of natural resources and to make recommendations on 

t he course and direc t ion of natural resources studies 

in t he unive rsity . 

The Task Committee rec c.mmended the establish

ment of a Natural Resources Center to coordinate 

research and education programs Hith a resources 

content . This recommendation was adopted and the 

basic organizational structure has now been estab

lished. 

Pa rtially as a r esult cf the in terest generated 

by the Task Committee , a sepa rate Commit tee on Educa 

tion in Natural Resources was f ormed to study the 

subj ect "Natural Resources: Wr.iat to teach and how 

to teach it ." 

Sinc e a substnntial proportion of graduates 

in t he vari ous resources specialties are employed 

by government , the Committee first solicited the 

a dvice of the va rious Federal and State of Colorado 

r esource agencies in the form of an all-day con

ferenc e held on August 8, 1963 . Proceedincs of that 

Conference and a roster of participants are included 

in this report . 

The Committee next arran0ed a series of fac ul ty 
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seminars on the same subject (Natura l Resources: What 

to teach and how to teach it .) with each s eminar 

session chaired by a recognize::l authority in some 

field of natural resourc es . The papers presented 

during this seminar series c ompr is e the .major portion 

of the report. Seminar chair.men were supplied with 

copies of previous p apers in an effort to obtain a 

c umulative effect . 

The princ~pal purpose of t~e Conference and the 

seminar series was to provide the faculty of Co lorado 

State University with an opportunity to draw upon the 

ideas and experience of knowl edgeable persons engaged 

in t he study and practice of resources .ma nagement. 

However, the Committee believes that the think ing of 

the pa rt icipants in this endeavor may be of value to 

both resource managers and educators and has consequ

ently compiled and made available the proceeding s and 

related papers contained in this report . 

The seminar series was supported in part by a 

grant from t h e Cons ervation Foundation of New York 

City. Views expressed in this report are those of the 

speakers and do not necessarily reflect the opinions 

of t he Cons ervation Foundation or of Colorado State 

Universi ty . 

June 1964 Phillip 0. Foss 
Professor of Politica l 
Science 
·c olorad o State 
University 



SEMINAR ONE 

SUHHARY OF PROCEEDINGS 
SEMINAR ON TRA I NI NG 

IN NATURAL RESOU RCES FOR 
GOVERNMENTAL PERSONNEL 

Colorado State University 
August 8, 1963 

Participants 

6 

A roster of participants fol lows this report. 

Representatives were present from: Council of Economic 

Advis ers , Office of the Chief Executive; Forest Service, 

USDA; Bureau of Land Management , USDI; Public Health 

Service, HEH; Bureau of Sport Fishe ries and ·wildlife, 

USDI; Bureau of Outdoor Recreation, USDI; Economic 

Research Se r vice, USDA; Soil Conse rvation Service, USDA; 

Bureau of Reclama tion, USDI ; Corps of Engineers, Dept. 

of the Army; Colorado Water Cons ervation Board; Colorado 

Department of Game, Fish and Parks; and Colorado State 

University. 

Guidelines fo r Discus s ion 

Sinc e participation in the seminar was restricted 

to government agency representatives and faculty, the 

disuc ssion was oriented towa r ds the training needs of 

personne l in government resource managing agencies. 

Prior to the seminar, agency repres entatives were 

given the list of questions which follows as a guide for 

discussion . 



SOME MATTERS WHICH SHOULD RECEIVE THE 
ATTENTION OF THE SEMINAR ON 

TRAINING IN NATURAL RES OURCES FOR 
GOVERNMENT PERSONNEL 
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Note : We hope agency representatives wi l l be prepared 
to comment on these items. 

1. Are t raining programs, corrlucted by universities , 
fo r g overnment personnel of high potential , 
n ecessary or desirable? 

2. I f s o, what kind of training should be offered? 

a. Training to advance the student i n his special
izat i on , eg . a soil s cientist might undertake 
g raduate work in the same field . 

b. Broadening or " gap-f i lling , 11 eg . a budget 
offi c er in t he Bureau of Land Management might 
benefit most frcm work in Range Management , 
Technical Writing or Politics . 

c. Training in Management or Public Administration . 
The person whose training and experience has 
been specialized in a technical field is not 
likely to possess the skills and understandings 
n eeded in an administrative position . 

d. Al l three of the above . 

3. Should training be carried out in regular established 
uni versity courses? 

a. At t he graduate level? 

b. At the undergraduate leve l ? 

c. Is fo rmal c ourse credit necessary or desirable? 

d. Should training be aimed towards a degree ? 

e. Does the quarter system (approximately 12 weeks) 
fi t into this type of p r ogram? 

4. Would a "core curr i c ulum" plus enrollment in regular 
c ourses be preferable to item 3 above? 

(C ore curriculum would be composed of two or three 
c ours es open only o in- service training personnel) 



a. What should be the content of such a core 
curriculum? 

b. How s hould it be taught? 
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S. Should an entirely new curriculum be devised 
espe c ially for personnel )f the r esource agencies? 
Not e : t he c ost of such a program would be c on
siderably high9r than that suggested under ite.ms 
3 and 4 above. 

a. What should be the c ontent , orientation, or 
approach in such a cu rriculum? 

b. Most desirable ti.ming and l ength of course? 

c. For uni versity course credit? 

d. Leading t o , or culminating i n a d egree? 

6. Would a n ew ma jor and a new graduate degree in 
Natura l Res ou rces be d esirable? 

a . What should be the content of such a .ma jor? 

b. Would grac..uates be emp l oyable by tha resource 
a gencies st a leve l equa l to hold e rs of .more 
specialized traditional d egrees? 

c. Would graduates have equal or better pro.mo
tiona l opportunities in the agency? 

7. What is the value of short courses or institutes ? 
• 

a. What ti.me of year is best ? 

b. What kinds of sub j ec t-matter are best suited 
to t he shor t course ? 

c. What kinds of teaching approaches s ee.m .most 
effect i ve for the short cours e ? 

8. Fro.m the vi ew?oint of your agency what k inds of 
r esearch d o you conside r to have h i ghes t priority? 

9. What k inds of un ivers i ty programs , including but 
not r estrictej to t he above , would your agency be 
most likely to support in te r ms of spon sor ing 
students f or i n - service training? 

Proceeding s 

The .morning se ss ion was d evoted .mainly to presen-
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tations by Colorado State Univers ity pe r sonne l. Vice 

President A. R. Chamberlain di s cussed t he p resent and 

a nticipated role of CSU in the Colo rad o System of state 

suppor ted higher education and its advantages for 

education in natural r esources . 

Dean Clinton Wasser outline d existing programs 

in t he depart.men:s of Forest Manage.ment and Utilization, 

Forest Recreation and Wi l d life Conservation , Range 

Management and in the Watershed Management unit and 

commented on possibilities fo r additiona l graduate work 

in these area s . 

Professor D. B . Si.mans described t he work of t h e 

engineering d epartments on c ampus including present and 

planned research activities and the additional research 

opportunities made pos sible by the comple tion of the 

1
n ew Engine ering Research Center . 

Professor Donal D. Johnson outlined the contri

butions and p ossibilities of the agricultural sciences , 

including Soil Science and Genet ics, for natural re

sources study and research possibilities . 

Profes s or Don Sea s tone emphasized the need fo r, 

and p ossibilities of, increased participation of 

Busine ss Administrati on and the Social Sciences in 

n a tu ral resources training. 

Professor Phillip O. Foss suggested some al t er

nat ive kinds of inservic·e training fo r n a tural r esource 

managers and deve l oped a series of que s tions for 
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c o.mmenta ry from rep r esentatives of the vari ous govern

ment agencies present at the seminar. 

Undergraduate Training 

The seminar was intended to focus on the train-

ing needs of ma ture resource managers or resource 

staff personnel with high growth potential. -.. However, 

several participants stressed the need for improvement 

in undergraduate t r aining. Deficiencies in verbal 

skills and in the social sciences were most frequently 

mentioned . The n eed for a b roader base of "basic 

scientific cours es " also received cons iderable atten

tion. In the words of one participant "if you will 

educate them, we will train them." The basic problem 

in undergradua te training appears to be .mainly a prob

lem of ti.me i.e., how can prof e s s iona l standards be 

attained plus the needed additiona l training in ba sic 

sciences , v e rbal skil ls and the social sciences in the 

ti.me available? In the words of an old folk song , we 

are "fight i ng the battle of time ,'' 

Necessity for Addi t iona l TraininR 

There was genera l agreemen t that a rea l need 

existed for train ing to upgrad e present or potential 

resource manage rs and staff pe r s onne l of high capa-

b . 1 · t A d. t . b "W 1 1 y. ccor 1ng o one seminar mem e r, e are 

eight to ten y ea rs l a te in initiating such a program . " 

Partic ipants also generally a greed tha t the soone r 

the ind ividua l of high potentia l is recognized and g iven 
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additional trainine the greater will be his contribu

tion to the agency . 

Advanced Training in Orig inal Specialty 

There was general agreement that additional 

training to advance the student in his field of orig

inal specia lization is desirab~e mainly for research 

p ersonnel and technicians . In t he later instance, 

s hort, specialized c ourses to up -date the technician 

may be most desirable. For tha research s cientist , 

formal specialized education to the Ph.D., and beyond, 

is becoming more common . 

Broadening and Gap-Filling Education 

There appeared to be unanimous agreement that 

the greatest educational need was of a broadening and 

"gap-filling " nature. The need for training in verbal 

skills, basic sciences and social sciences was again 

emphasized . 

Several members warned, however, that such train

ing should have the effect of "adding to" r ather than 

"diluting" the student I s fi eld of specialized knowled ge. 

It app eared tha the government agencies represented 

desired most the individual who was trained in depth in 

a particular specialty plus additional broad training 

in both the arts and sciences . 

Public Administration 

One discussa nt empha sized the need for the kind 

of person who could supervise personnel trained in 
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several different technologies without 11 abdicating 11 to 

any of them because of lack of knowledge . 

There was general agreement that administrators 

and potential administrators could benefit greatly from 

courses in Fublic Administration. It was pointed out 

that the technician turned administrator has had no 

training or experience in administration and that the 

effec tive administrator possesses a "battery" of skills 

and understandings which the technician cannot acquire 

except through chance observation of administrators. 

Courses and Curriculum 

Most members of the seminar believed that train

ing might best be carried forward through existing 

university courses with some possible additions in the 

fi eld of conservation principles and ecology . One 

member pointed out , however , that a new curriculum 

would probalby grow out of the effort to develop high

level resource managers and staff personnel. 

The Core Course Concept 

With one or two exceptions, the concept of the 

core courses(s) received general acceptance. Such a 

c ourse(s ) would presumably be restricted to agency 

p ersonnel . Several members warned , however, that the 

core course ( s ) must not become a "s ocial hour ," 

desirable as that might be, but that it must be a 

"rough," "hard," "challenc;ing ' experience . 

There was so.me disagreement as to whether a core 



course (s) s hould be given for for~al academic credit. 

The restric ted membership of the cours e and varying 

content might present problems in awarding credit. 
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It was suggested that a c ons iderable portion of 

the core course(s) be devoted to the considerati on of 

real, current resources problems . It was fu rther 

suggested that .membership be held down to a number that 

would be conducive to a s eminar approach. 

For.ma 1 Academic Credit and Graduate Degrees 

A .majority of the confreres believed that forma l 

ac ademic c redit should be granted for work completed 

and t hat working toward a graduate de gree was generally 

d esirable . However, course cred it for short, specia l

ized cours es was not considered to be necessary. 

The Quarter System 

The quarter arran~ement see.med to be .most satis

facto ry especially for training programs of short 
I 
I 

duration. 

A New Ma.ior in Natural Resources? 

A pr oposal to establish a new curriculum and a 

n ew d egree in natural resourc es met with a .mixed 

respons e . So.me agency repres entatives said t hey would 

be glad to employ a graduate of such a program and 

that his promotional prospects in the agency would be 

as good, or better , than those of persons trained alcng 

.more specialize~ lines. 

Other agency representa tives expressed doubts as 
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to both t he employability and promotability of such a 

person. 

However , there see.med to be al.most unanimous 

agreement that a person p os sessing one of the conven

tional , specialized undergraduate degrees plus a 

graduate d egree in n a tura l re sources would possess a 

most desi rable educationalbackground . 

Short Courses and I nstitutes 

Short cour ses or "ins titutes" were c onsidered 

to be necessary and desirable mainly f or in troducing 

new techniques or equipment s.nd fo r genera lly updating 

pers onne l in t heir f ie l d of work . There was so.me 

disagreement as t o whethe r or not such short courses 

should be conducted by a univers ity. 

Recurrent Themes 

The recurrent theme of the day's dis cussion was 

1the n eed f or "br oadening " and greater und e r s t andin g of 

interrelationships . Participants stressed the need 

for "de-specialization, 11 for appreciation and under 

standing of the problems of other agencies and 

jurisd ic tions , and the ne ed f or positive and innovative 

problem soluti ons . "We ne ed people who c an utilize 

technol ogy in t he s ocia l milieu in which t hey must 

function" see.med to summa ris e the v iewpoin t of ma ny 

confreres. "Getting t he j ob done in an arena of many 

s harply c ontendinG factions" might be another expression 

of the d esires of so.me semina r participants . 
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A second matter t ha t wa s mentioned s everal times 

was the ne ed for cross-fe rti l i zation not only among 

governmen t agencies but also between agencies and 

universities . It was noted t hat university faculty 

frequent ly work in government but tha t the reverse 

seldom happens. The kind of r.; raining considered by 

the s eminar would provide one channe l for a kind of 

"delayed f eedback " from agency personnel ba ck to the 

univers ity. 
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Before discussing the general topic of Education 

in Natural Resources , it is necessary to define the 

phrase "natural resources" because it is a phrase that 

has meanings and interpreta tions at various leve ls of 

integration. 

In the broadest s ense , natural resourc es refers 

to all of t he human aspects of the human environment 

that relate to man ' s welfare and happiness . In this 

sense, we may think of human ecology in the broadest 

possible terms and can conce r~ ourselves with the 

human ecos ystem in which manl{ind is interrelated with 

all of the facto rs of his environment , whether atmos

pheric, terrestria l, or biotic . In the study of thi s 

human ecosystem , our natura l resources have an importan t 

bearing upon t he history , de velopment, and welfare of 

human communities. This is a valid defini tion of natural 

r esources; but we sbuuld note that at this level of 

integration , natural resources deals with a great por

tion of human knowledge, and education in natural 
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resources becomes almost synonymous with education in 

general . 

At a somewhat less inclusive level of integra

tion, we think of natural resources as the specific 

products of the earth needed for humans , industry , and 

even life. Here we concern ourse lves with water , air , 

minera ls , agricultural products and the soil up on 

which they are grown, forests, and the land for.ms upon 

which we live . At this level of integration , we are 

dealinB with a subject ma tter roug hly akin to tha t 

covered by the conventional department of geography 

I 

in a university . A program of education in natural 

resourc es at this l evel would be akin to a major in 

geography in a literary or libera l arts college . The 

very fact that we would be consider ing an educational 

program in natural resources migh~ be taken to imply 

a criticism of the existing program in geography on 

the basis that it i s too descriptive and not sufficiently 

philosophical or scientific; but does not imply that wa 

are necessarily doing something n ew or origina l in the 

establishment of a natura l resources curriculum. 

At the third level of integration of the natura l 

resourc es conc ept , we are r educed to the consideration 

of relatively few natural resources which seem capable 

of being managed or regulate d so as to specifically 

affect human wealth and welfare . Here we talk of the 

11 renewable 11 natura l resources and of "cons erving" those 
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natural resources in da n ge r of depletion or o the rwise 

in short supp ly. At this level , natural resources 

becomes something of a synonym for conservation, a 

synonym that is being propose d and adopted because the 

n ew term is a bet te r one than the old one . Cons erva 

tion simp ly means the act of saving or prese rving , and 

this i mplies to our modern i ntellectual society a ''lock 

t he door" or "put a fenc e around it" sort of policy 

that i s inc onsistent with management unde r scient ific, 

economic, and ecological princ ip es . We ma y r edefine 

conservation as "wise use", bu t our d ef inition will 

no t be understood or accepted by a large share of our 

listening public . In this sense , n a tura l resourc e s 

is simply a new and better term t ha n conservation ; but 

y et a term that requires an unders t anding both on the 

p art of the speaker and the listener as to the s pe cif

ic d efinition a n d meaning i mplied . 

I t ake it that it is with ~his thi rd and more 

strictly l imited level of i ntegration t ha t we ar e c on

ce rned today . Be fore explor i ng it fu rthe r, however, we 

shou ld realize that in c ommon practice , we normally 

rest rict the t erm of natura l resources even more . 

Natural resourc es is , in many u ses , not a synonym f or 

conservation but a synonym f or certain aspects of con

s ervat ion . The Scho ol of Natural Resources at The 

University of Michigan i s conc erned fo rma lly only with 

fo restry , wildlife .management , fis herie s, natural 
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resourc e planning and ad.ministration , and outdoor 

recreati on, although the facul t y is expanding its 

interest into closely related fie lds. Similarly, it 

is currently proposed to r ena.me t he Michigan Conserva 

tion Department, the Michigan Department of Natural 

Resources along the lines pione ered in California and 

s everal other states . In c ontrast, the Natural Re

s ources Institut e at Ohio State University is but 

little concerned with forestry and agriculture . 

Finally, it has been seriously proposed that land

grant colleges rena.me their shcools of agriculture as 

schools of na tura l resources. Certa inly, agriculture 

and agricultural products constitute perhaps our 

single .most important natural resource , one in which 

h uman civiliza tion is indeed primarily based. Thus , 

the field of natural r esources as viewed by one per

s on or organization ma y be quite different fro.m that 

I t hou8ht of by others . 

It follows from consideration of these levels of 

integrat ion of the national conc ept of natural resources , 

that there are an infinite number of educationa l pro

grams possible that could carry the name . I suggest we 

c onsider very briefly the possibility of programs in 

natural resources fi rst as a philosophical or liberal 

arts subject andse cond as a professional subject . 

As a liberal arts curriculum , the concept of 

natura l resources seems to offer a valid base fo r an 
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undergraduate educat ion either at the first two-year 

or at a four-year level . In such a philosophical 

p rogram leading to the A. B. or B. S . de gree , the uni

fy ing theme would be the human- - natural resource 

e cosystem , and the student would devote a major 

p ortion of his ti.me as an undergradua te to understand

i ng not only the various comp or:en ts of this ecosystem 

but the interrelationships that exist between t hem . 

Such a program would have f ew required courses but 

would rather be built on the distributiop and con

centration requirements characteristic of l iberal arts 

p rograms everywhe r e . 

Many existing college courses would for.m the 

basis for study of the existing portions of the eco

s ystem--courses in anthropolo6y, history, sociology, 

economics, ge ology , meteorology , biology , etc . The 

chief new contribut ion that would ha ve to be made 

would be to provide instruction in the interrelation

s hips . We would have to provide courses at the 

various levels making c l ear the nature of the human - 

natural resource ecosystem and the way in which each 

part is dependent upon every other part . It should 

be obviou s to all of us t hat it is extermely diffi

cult to f ind faculty compe t ent to teach such courses , 

a nd even when s e lected , it i s di f ficu l t f or them t o 

adequate ly d efine what and how they should t ea ch . Yet 

a start can be made. At The University of Michigan , 
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we are offering a course in "natural resources ecology" 

t aught by f aculty in the School of Natural Resource s 

but offered in the Co llege of Literature , Science , and 

the Arts and acc epted by the curri ulum c ommittee of 

t hat College as meeting the natural science distribu

ti on r equirement . Thi s course , taught the fi rst year 

by Profess or Stanley A. Ca in and to be tau6ht the 

second year by Professor John Bardach, represents our 

fi rst effort to intrigue the underclass student in the 

human ecol ogy r elat ing our natura l resources to man

k ind . We hope t ha t i t will intrigue a por ti on of 

our entering college classes t o continue their study 

of natura l resources , either at a philosophic or a 

p rofessiona l level . 

As I t hink t hat I have a l ready i mp li ed , this 

p hilosophic cur riculum in natural resources could be 

either ess entially on a two-year basi s preparing stu

dents to enter into professional programs , or it could 

consti tute in itself a fou r-year undergarduate program 

leading to a libera l arts bacca l a ureate . In any even, 

it would be broad and far r anGing in its subj ect matter 

and its philosophical implicat ions, and I believe t hat 

it would provide as good a liberal education as could 

be obtained in any discipline or any i nterdisciplinary 

subject t hat has yet be en proposed . 

Broadly based interdi sc iplina ry programs such as 

I have suggested above have their attraction and their 



value . Nevertheless , .many of us are concerned with 

earning a living , and .many of us fe e l the need of 

l eaving our considerat ion of the general to beco.me 

c ompetent in the particular . For these purposes , 

professiona l courses in specif~c natural resources 

areas can be built upon the phi losophic base of the 

liberal arts curriculum in natural resources to pro

v ide professional training in specific areas . At The 

University of Michigan , where we depend to a very 

large extent upon transferring co lleges from liberal 

arts , we ncr.mally conceive of these professional 

c ourses as beginning with the summe r ca.mp betwe en 

the sophomore and junior year or at the beginning of 

the junior year. Obviously, ~owever , for practically 

.mind~d and professionally directed students, it is 

desirable to introduce professional courses earlier 

in the college career . Otherwis e , the practica lly

o riented student .may have difficulty maintaining his 

interest through early broadly based study until he 

c an arrive at the .more specific and vocationa lly

directed professional courses . 

Of the various professiona l options open to 

the undergraduate student , whether or not he enters 

t he.mat the junior year or with a course or two 

taken earlier , Egriculture is obviously the first 

and .most important . At the same time , .many of the 

programs in undergraduate agriculture available today 

24 
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in land-grant col_eges are not as broadly based in 

their liberal arts background nor as professional in 

t he highest sense of the term as I am suggesting that 

such a program should be . 

Forestry in its broadest sense i s also a natu

r al r esource profession that is well established , 

t hat has philosophic as we l l as a practical basis , 

a nd that has consistently turned out men that have 

p rovided leadership to the entire natural resource 

movement. Wildlife management , range management, and 

f isheries ma nageme nt are other wild area natural re

s ource disciplines rapidly developing and rapidly 

r eaching professional status . Outdoor recreation 

may not be a discipline in itself , but it surely is 

a measure of the urban interest in space and the 

out - of-doors , and the human n eed of getting away from 

t he c ity . It i s a move.ment that must be brought to 

bear upon our natural resource programs i n our col 

l eges and universities . 

Wa t er resource management deals with our most 

i mportant single natural resourc e . Urban develop

ment , agricultural produ ction and human lif e itself , 

of c ourse are all dependent upon water . The impor

t ance of water is being belatedly recognized in our 

universities but it has not yet been accorded the 

r ecognition of specific programs leading to specific 

p rofessional employme nt that it deserves . I suggest 
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to you tha t the profession of the water resources 

manager is potentially the most in:portant of the 

na:tural r esource professions . F ina lly, air management 

is becoming inc reasingly i mpor--.;ant . 

Air management i s already a practical p roblem 

in such urban areas as Pittsburgh, Los Ange l es , and 

London . It is becoming i n creasedly cogent and of 

immediate huma n i mportance throughout much of the 

rest of the c ivil i zed world . Whethe r we are con

cerned simply with the eliminat i on of the i mpurities 

in t he air , with t he control and regulation of radio

active f allout , or with the .management of weathe r in 

the broadest sense, we must a gree that we are on the 

t hreshho l d of an e ra when air management will be 

equa lly i mportant to water managemen t and land manage

ment in control ling human d estiny. 

In closing .my formal re.marks , then , my thesis 

is a simp l e one : f irst , t hat the study of the human 

n a tura l r esource ecosystem is a va lid basis for a 

liberal arts education either on a two-year or four

yea r basis . S ec-:md , that professional programs 

beginnin g at approximate ly t he ~unior year of the 

undergraduate curriculum woulc provide young men and 

women the opportunity of combining a liberal arts 

training i n the ?hilosophic and scientific basis of 

the human ecosystem with a prac tical and professional 

spe cia lty that would enable t hem to participa te 
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actively in the manageme nt of a portion of this sys

tem. There will be many such specialties falling 

under the general areas of land, water, and air 

management . Some of these professions are already 

well established although the subject matter in 

their present day curricula should be constantly 

under review and revision. The need for others is 

already here , and we should begin actively to develop 

curricula to meet these needs. Still others will be 

with us in the near future, and it is not too early 

to begin thinking as to how we may best anticipate 

human ne eds in futu re natural resource .management . 
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The Senate Select Committee on National Water 

Re sources several years ago c oncluded that by 1980 
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the number one na tur a l resourc e shortage of the nation 

will be fresh water. This shortage is resulting 

mainly because of a steadily rising population, in

c reased use of water per capita , pollution of existing 

supplies and increased use of arid regions for irri 

gated far.ming . 

To s olve these water r esources and associated 

natural resources problems , t here will be ever in-
1 

creasing need for trained personnel in these fields. 

To set fo rth the needs in education in natural re

s ources , with emphasis on water resources , the 

problems of the arid Southwest will be examined . 

Inc reased Efficiency in the Use of Existing Water 
Resources 

The water resources problem of the Southwest 

can be at l east partially alleviated by inc reased 

efficiency in use of existing supplies. Following 

are some of the programs fo r achieving increased 
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efficiencies a;.1.d t i1e type of tr·ained personnel required 

to accomplish these programs. 

Considering losses of about 850,000 acre-feet 

of water on an average anr-.ually fr o.m Lake Mead a lone, 

one can r eadily appreciate the importance of the 

efforts to suppress evaporation from both water and 

land surfaces . I n the limit ed efforts of the Institute 

of Water Utilization in a cooperative agreement with 

the U.S. Bureau of Reclamation in this regard , the 

talents of p hysi cal chemists , chemical and civil 

engineers , and ag~iculturalists, s ~ch as soil phys

icis ts , have been utilized. Of cours e , economics is 

an underlying fact or in all of these programs . 

One of the most critical problems in the South

wes t today is the diminishing groundwater supply. The 

average yearly overdraft on the groundwater reserves 

in Arizona alone i s approximately three and one-half 

million acre-feet . By means of artificial groundwater 

recharge , flood ~aters that are normally lost by non

beneficial evapotranspiration are placed in the 

unde rground reservoir. For this program, the Institute 

has required the talents of geologists , ·cri vi 1 engineers, 

and agriculturalists, such as soil physicists and 

chemists . Our major problems have not been technical 

how e ver; economics is again a major factor, but ob

taining legal ri~ht to utilize even flood waters that 

would otherwise be lost is the major problem. 
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Irrigators in the middle reaches of the Gila River in

sist on the water not being used even though their 

flood rights essen~ially lost tLe ir meaning when trib

utaries to the Gila River , l ike the Santa Cruz , became 

i ntermittent with the drop in groundwater levels . 

This points up the need f or pol ~tical scientists and 

lawyers with an understanding of hydrology . 

S ince only a sma ll part of the water that falls 

as precipitation in the Southwest is effectively used, 

r esearch is being conduct ed in watershed management 

to determine if eradication of non-benefici a l plants 

will increase timbe r , forage , and water . Over one 

million dollars is be ing spent annually in Arizona 

alone in cooperative studies i n volving The University 

of Arizona , Arizona State Land Department , the United 

S tates Forest Service , Ge ological Survey, and the 

Bureau of Indian Affairs . The pr ogram consists of 

block and st rip cutting of spruce and fir , thinning 

of ponderos a pine , and eradica t ion of junip er , pinyon , 

p hreatophytes , and non-beneficial chaparral . A 

p rogram like this , of course , r e quires personnel of 

v aried training in natural resources . Technical 

p rocedures , economics , water rights, relative impor 

t ance and value of increased water yields , if any , 

grass and timbe r production , erosion control, and 

re c reation are some of the factors tha t need to be 

c onsidered. 
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On an 18 square mile watershed near Tucson, 

Arizona, the average runoff for the past three years 

has been barely three per cent of the precipitation -

t he rest of the water is essent~ally lost by non

beneficial evapotranspiration . To increase water 

yields, small areas are being pavec with various ma

terials such as asphalt. Chemi al sprays, which can 

be applied from airplanes , a re being considered for 

l arge areas . As ~bove this program requires personnel 

of varied training in natural r esour c es . Among the 

many factors to be considered , special attention would 

have to be given ~o location of paved areas and water 

rights . 

The largest sing le use of water by far in the 

Southwest is for irrigation; yet , Dr. O. W. Israelsen, 

one of the most eminent authorities on the sub ject , 

estimates that only about 35 per cent of the water 

diverted f or irrigation i s ever used by the growing 

c rop. A 10 per cent increase in irrigation effi

ciencies in Arizona alone would result in a saving 

of 700,000 acre-feet of water - this i s n early five 

times the yearly amount used by both Tucson and 

Phoenix . S ome of the special fac tors that need to 

b e considered are : (1) Adjustrr.ent of water rights as 

p hysi cal irrigation sys t ems become more efficient and 

through resea r ch more efficient crop varieties, with 

regard to water ·..lse, are developed. (2) Means of 
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convincing irrigators that the last acre-foot of pumped 

wa ter applied although providing an increment to his 

yield could be more effectively used in the future. 

And (3) value of water , ff not a repleni sh.able supply, 

fo r future d omestic and industrial use. 

The reus e cf domestic and industrial waste 

waters affords many different special considerations . 

Sanitary engineers , microbiologists , and medical 

technologists with an unde rstanding of hydrology and 

a griculture are required ; social scientists also 

t rained in these fields are needed to convinc e the 

public that properly treated reused water has a place 

in their life, as well as to v ote for those bond 

issues insuring pollution control . While Maricopa 

County politiciana argue , approxima tely 50,000 acre

f eet of treated s ewage effluent annually is essentially 

wasted by being d umped into the Salt River - water is 

thrown around as t hough it were only money . 

Increasing the Amount of Availab l e Water Resources 

Foll owing are some of the programs fo r increas

ing the amount of available wate r r esources and 

d iscussed are the typ e of trained personnel to accom

plish· these programs. 

Increasing precipitation if possible by cloud 

s eeding brings into play a host of special problems 

that r equire the attention of personnel with widely 

d ifferent interests but a ll with a fairly thorough 

- - - _____ ,.__ -~~~--~....-i-- ----------- .. --·· ....... ----·-- --~~·-•-.---- ......... -
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understanding of water resources . Besides the mete

orologist responsible for the technical manipulations 

and evaluations , for example , lawyers, politicians , 

p o l i tical and social scientists would have to settle 

l ocal , state , national , and i nterna tional disputes 

over water rights and damage s . 

Demineralization of sea and bra ckish water 

i nvolves both technical and economic problems even 

t hough one can sympa thize with the s a nitary engineer, 

a ssociated with an interior pla nt , who has carloads 

of unwante d salt on his hands . 

Increasing availab l e water resources by im

portation , of cour se , presents many interesting 

problems . The technical aspects seem simple when 

c ompared to the economic, social and political as

p ects . Political and social scientists and lawyers 

t rained with reference to water resource .management 

a re urgently ne eded to resolve t he problems , for 

example , within and between Arizona , California, and 

Baja , Mexico . Even in a brief exposure to a water 

s uit , such as the recently concluded Colorado River 

c ase between Arizona and California , a scientist 

' quickly learns t ha t the scientific method is not 

n ecessarily the universal appr oa ch to the solution of 

natural resource problems . 

Suggested Educational Training in Natural Resources 

To train the personne l to cope with the problems 
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presented in the development , ccnservation and utili

zation of natural resources, the following educational 

program is suggested . 

Split majors on both the undergraduate and 

graduate levels in fields covering the physical, bio

logical, and social aspects of natural r esou rce s are 

s uggested . A single coordinato~ concerned with both 

education and research in natural resources r esp on

s ible dir ectly to the president of the university 

but operating with a committ ee of deans and one of 

s ub j ect-matter personnel is d esirable . However , the 

training itself could be accomplished probably within 

the existing framework of departments . 

The coordinator and c ommittees would be re 

sponsible for determining the nature of the core 

c ourses, establishment of special broadly conceived 

c ourses to survey a resource f ie_d , and coordination 

in both education and research. 

In the physical sc iences a flexible core 

curriculum could be established for split majors in 

hydrology with geology , engineering , agriculture, or 

meteorology; in water resource mana gement with water

s hed management , agricultural engineering , or soils 

a nd agronomy; and in water re sources economics with 

geograpl1y or agricultural economics. Basic courses 

s hou ld be stressed but otherwise flexibility is 

desirable . Specially conceived courses , for example, 
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in soi ls , plant physiology , meteorology and clima 

tology , geology, geography, fluid mechani c s , watershed 

management , economics, political s c ience , l aw , and 

even in socia l studies are n ecessary to broaden the 

outlook of the student in t he field of national re

sources . Text books for this purpose need to be 

d eveloped and teaching personnel trained . Perhaps six 

month seminars on beg inning and advanced l evels should 

be e stablished to train the teaching personnel required 

for a program like the above. For example, a plant 

physiologist already well v ersed in plant-soil-water 

r elationships may be g iven f u r ther intensive training 

in hydrology , climatology, etc . With this additional 

training , he no doubt could develop a course suited , 

for exan~le , to the engineerin0 hydrologists. 

Similar consideration should be given to de

yeloping split .majors in the b: ologica l and social 

scien c es as r equired . 

As the population of t he country and of the 

world continues to grow , it is safe to predict in

c r e asing emphasis on the study and understanding of 

problems associated with natural resources in all . . 

t he i r .many for.ms and a continuing expansion of e.mploy-

ment opportuniti e s for those broadly trained in the 

d evelop.ment , cons ervation, and utilization of natural 

r esources . 
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Sinc e about 1950 American universi ties h a v e 

given increasing attention to programs in n a tural 

resources d efined as a broad fi eld . Prior to that 

time many institutions had developed i mportant 

programs dealing wi th an individual resource or 

activity -- s uch as fo restry or ir r igat ion -- but 

36 

in more recent years there has teen a growing inter

est in the fi eld as a who l e o r in l arge r component s 

,of it t han were previously considered . As a r esul t , 

at least one university has a schoo l of natural re 

sour ces and several have institutes or departments 

of natural r esources or conservation . Here in 

Colorado State you ha v e ini tiated a p rogram in 

watershed managemen t and now you are s eeki ng to 

integrate with inc reasing effect i veness all of the 

University 's activities in the broad fie ld of n atura l 

r esources . 

These cha nges tha t have been under wa y at many 

The vi ew s expressed are t hose of t he autho r and 
not n e c essarily of his orGanization . 
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educati on institu tions reflect a growing recognition 

throughout the United States that the relation of 

man to the natural environment and the operation of 

the primary i ndustries remain important, that rela

tionships are c hang ing rapidly and resulting in both 

complex and s eri ous problems in the United States 

and through out the world . We have ccme to appreciate 

that the relationship of .man to natural resources will 

continue to change and open up new problems and 

opportunities which will .merit scientific study and 

consideration . 

But the efforts of the unive r sities to initiate 

broader program s in the field of natura l resources 

have enccuntered a numb e r of difficulties . Financin~ 

has not been easy, in part because the ma jor univer 

~ities ha ve been facing so many new and pressing 

demands. Fittin0 a natu ra l resource program into 
I 

the university str·uc ture and deter.mining what purpose 

and wh o it should be designed to serve has been a 

complex question. Orr;anizing and .managinG an inte

grated research effort has been difficult in view of 

the fact that numerous traditionsl disciplines are 

involved . 

The purpose of t his pape r i s to offer a few 

obs ervations on these somewhat p e rplexing probl ems . 

In view of my own limited exp er i ence on these matters 

and the relative ly bri e f study I have given to them , 
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I do not presume t o have d efini tiv9 answers . 

The Function of t he Univ~rsi ty 

In sear c h ing fo r solutions to the problems of 

designin g natural resources programs and fitting them 

into t he university st ructure , i t is important to 

keep in mind the h ist oric role of t he university i n 

American society. 

The major universit ies of t he Uni ted State s 

are the prcduct of two s m;1ewhat different conr. ept ions 

of higher education , One conception I will c a ll t he 

clas s ic i deal of t he uni v e rsity . Ac cording to this 

conc eption t he purpose of the univ ers i ty is the 

quest fo r knov1ledge . The obj ec tive is to stimula te 

intellectua l endeavor of t he highest order . To ac

complish this the s cholar i s l eft free to pursue 

whatever avenues of study and t hought c hallenge his 

interest, unhampered by administrative responsibility, 

a te a ching load , or pr essure t o meet a given time 

schedule in the production of results . His only 

training responsibilities are to work with mature 

i ndividuals who aspire to advanced scholarship and 

who could be expected to carry on scholarly activity 

into the fu t u re. Ac cording to the advocat es of this 

c onception, institut ions of this kind are of ma·jor 

imp ortanc e because " c ivi lized mankind l ooks to this 

quest for matter-of-fact knowledge as i ts most valu ed 

achi e v ement ." I t is t he cornerstone of western 
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civilization; it is the foundation for the loftiest 

ideals and s tandards of value that are t he aspiration 

of western society . 

The second conception which provides the basis 

for the modern university is reflected in the mot iva

tions which resulted in the establishment of t he land 

grant colleges . These institutions , promoted by 

egalitarian ideals characteristic of this nation, 

were designed to serve the broad and varied educa

tional requirements of people gete ra lly . Research 

and education was directed in the first instance to 

the needs of a particular state or r egion . This typ e 

of research , focu ssed upon the practical problems of 

pa r ticular areas, has met with striking success as 

reflected in the dramatic progress of American agri

culture. Educat iona l activities which emphas ize 

professional training and extension have produced 

an enor.:nous number of effective individua ls and 

assured the wide application of knowledge to pro

ductive enterprises. 

As ti.me goes on, these two conceptions -- the 

classical ideal of the university and the college as 

an advanced tr a ininc institution and servic e cente r 

for people generally -- have .merged and we have as a 

consequence the great land grant universities which 

serve our nation so well. Yet amid the pressures 

that bear upon a university toda y , it is i .mportan t 
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not to lose siit.t of t he two somewhat different and 

often competitive purpos es a good university must 

serve . On the one hand, it must continue to provide 

both the support and the environment in which scholars 

will have the opportunity for development . On the 

other hand , it must provide on an expandinc basis to 

an ever more complex society, professional training 

and practical research results for people generally. 

My impre ssion is that universities face a very 

difficult task in performing these functions on a 

fully satisfactory basis. The rapid growth in demand 

for higher education as reflected in rapidly increas

ing enr ollments cause one type of difficulty . The 

rapid advance of science and techn ology quickly alter 

t he requirements of up-to-da te prcfessional training . 

The enormous amounts of money made available by the 

federal government and the foundat ions in support of 

research have tended to determine the patterns of 

scholarly effort rather than the pattern being de

termined by the interests of the individual scholar . 

I n designing a university prog ram of research 

and education in the field of natural resources , it 

behooves us t o remain faithful to the basic ob j ec

tives of the modern university , and in particular not 

to lose sight of the classic ideal because the task 

of the unive rsity is considerably more than the 

s olution of practica l and i mmediate problems; it must 
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ethical and philosophical progress of mankind. 

F i nancing Research and Education 
Programs in the Field of Natura Resources 
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I am sure tha t you would be pleased if I could 

tell y-ou how to secure the funds you require to sup

port research and educational prDgrB.m s in the field 

of natura l resources without enc ountering some of 

the difficulties you now face . Instead of trying 

to do that , I propose to comment on the responsi

bility of the university on those who grant funds 

to the university in support of such programs . 

I mplicit in the classic ideal of the univer

sity is the view that the individual scholar will 

have c onsiderable freedom to pursue lines of i nquiry 

which he finds attractive . Those of us interested 

in higher education are confronted with the problem 

of .maintaining tha t freedom in view of the amounts 

of money available to foster precete rmined lines of 

research . It is probably no exa ggeration to say tha t 

we face the question of whether determination of the 

lines of inquiry to be pursued is to pass c ompletely 

from the scholar to governmental agencies and found a 

tions . To sug6est that this result would be unfortu

nate is not to impugn the motives or question the 

ability of agency or foundation representatives, nor 

am I implying tha t grants and contracts to support 
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particular lines of research are undesirable . What 

I .mean to indicate is that the able scholar should 

not be limited to s uch sources of support because t he 

scholar himself d ese rves a voice in the decision as 

to the type of study that .merits his attention . 

The only logical answer to this problem is f or 

university budgets t o include funds for general 

support of research by faculty members which cannot 

be support ed under appropriate conditi ons in other 

ways . This is essential if the university is to p er 

form one of its most important functions , namely t he 

provision of an environment where the que st for knOi•i 

ledge fo r its own sake may be pursued . I know that 

this vi ew is widely rec ognized, but I wish to add .my 

voice to those of tee othe rs who are concerned abou~ 

the extent to which r esear ch empha sis is det e rmined 

by programs of momentary popularity. 

The fund granting and research contracting 

institutions also have a responsi bili ty in this re 6s~d . 

I am well aware that univ ers ities and university 

f a culty members would pr e fer to have .more general 

support grants t han they now receive . The realities 

are that organizat ions , such as Resources for the 

Future , have be en established to serve specific ob

j e ctives and the ir own continuanc e is dependent upo. 

t he effectiveness with which they achieve those 

objec tives . At the same time I f eel that the fu nd 
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granting institution can administer its support in 

such a way that it does not do violence to the basic 

objectives of the university . 

At Resources for the Future it is our objective 

to match our interests with those of the research 

scholar who is independently interested in the kind 

of r esearch we wish to encourage; we do not g o out 

to buy research . Then by handling our grant relation

ships -- the exploration of the objectives and content 

of t he research profit -- t hrough our own scholars 

who are actively engaged in related lines of r esearch , 

we f ee 1 that a good and sympathetic unders tand.ing can 

be achieved between ourselves and the principals who 

undertake the research. Although we expect funds to 

be effectively used, comments on and criticis.m of re

search results are given and we hope received as the 

comments and criticis.ms of one scholar to another. 

We believe through these processes better research 

results are achieved and universities are strengthened. 

The Design of Educational Progra.ms 

I a.m not qualified to speak about the details 

of the various curricula that .might be established in 

the field of natural resources . There are , however, 

so.me fairly general observations about the nature, 

objectives and content of education8 1progra.ms which 

I would like to offer . 
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The Natural Resources Generalist 

A question tha t frequently arises is whether 

t he university should be providing training for what 

might be c a lled natural resources generalists . Some 

universities are granting degrees in this field , 

particularly at the masters lev e l. One possibility 

is t o establish a specialized program in public or 

business ad.mini stration as related to natural re

sourc es . My o bse rvations on this point are quite 

subjective inasmuch a s my own training is in the field 

of political science and public admin ist ration . 

My views may appear rather tra ditional or old 

fashioned. The unive rsity trains personne l to engage 

in professional work or in res earc h . For pr ofessional 

work, the immediate question is whether there ar e 

sufficient employment opportunities of a given type 

to merit a special kind of professional training. My 

impression is that t ~ere is r elatively limited emp loy

ment opportunity for the individual who has generalize::1. 

training through, let us say, a .masters degree . I 

recognize that the federal governmen .,_ and some state 

and local agencies employ a few people in which a 

general background is desired. Ye t , in compar ison 

with the d emand for specialists -- economists, 

foresters , engineers , etc. -- the demand appea rs to 

be very limited . The person who has a degree in 

pu bl ic administratio~ and who has a general backBrounc 
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i n natural resources , t ends to find himself limited 

t o budge t work, pe rsonne l work , general s e r vi ces 

a dministrat ion, and similar activi t i es . For the 

p ers on substantive ly i nteres ted in t he field of 

natura l re sources , such ass i gnments are limiting and 

f rust rating . 

For r esearch work, my f ee ling is tha t speciali 

zation in a particular discipline is al.most essentia 1. 

Effective research requires a b ody of theory and a 

syst em of ana lysis . A pe r son wi th general i zed t rain

i ng , by d efinition , s eems to l ack the essentia l tools 

f or effective resea rch ac tivi ty . 

Gove rnment, Economics and Professional Training 

In my own work i n the f edera l government and 

t he contacts that I have made about the count ry sinc e 

I have been wi th Res ources for the Future, it is my 

i mpress ion that the professiona l tra ining generally 
I 

p r ovided in the natura l resourc es fields i s deficient 

i n at least one important respect in view of the kinds 

of r esponsibilities i ndividuals ir. these professions 

a re expected to assume . I am r eferr i ng to such pro

f essions as engineering, fo restry , range management , 

e t c. These professions have a public service character 

The individuals who work in the se fields are ei ther 

emp loyed by government or if not employed by government, 

they engage in activities which d irectly affe c t the 

public interest in an important way . The construction 
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of a d am , the management of a forest, the i ns talla

tion of a sewage treatment facility not only affects 

the values realized by the owner of the land or the 

p roject , but almost invaria bly has an effect upon 

others in society. I serious ly question whether 

individuals trained in these professions today are 

adequately prepared for the public responsibilities 

which are thrust upon them. 

To be more specific, I believe that serious 

consideration should be given to s trengthening the 

training of people in these fields in two respects . 

For one thing , they should have courses of instruc

tion in political science and public ad.ministration 

s o they may gain a better understanding of the po

li tical foundations of our society, of governmental 

pr ocesses , and of the ethical responsibilities of the 

public servant and the ci tizen . The professional in 

the fi eld of natural resources also should have some 

training in what is usually called welfare economics. 

He needs to understand economic conseq_uences which 

extend beyond the facility with which he is speci

fi ca lly concerned or whioh arise under c ondit ions 

when the market does not function effectively . 

Since I've arrived I've been asked whether I 

f elt that engine e rs should have some trainin6 in the 

biological sciences so the y .mi ght 6ain a better 

appreciation of the natural environment which t he 
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structures they build influence and alter so greatly. 

I do not have a clear answer to this question. I do 

feel that those who enga ge in the natural resources 

p rofessions should receive a kind of training through 

which the individual learns that a major cons equence 

of his work is to influence the nature of the human 

environment and tha t he h a s a .major responsibility 

t o be sensitive to environmenta l v a lues no less than 

the o ther va lues with which h e deals . 

I n short , ind ividuals who wcrk in the natural 

resources p rofessions are more than tec hnicians . 

They ar e de a ling with .matters which have a direct 

and significant bearing upon public values within a 

politica l .environment. These responsi b i lities should 

be recognized in professiona l training even though 

t his n e cessitates a longer training period . 

Ad vanced Training of ~he Experienced Professiona l 

One of the real opportunities for the universi 

ties in the fi e ld of natural r esources education is 

in the provision of additional train ing for those who 

ar e already engaged in the natura l resources profes 

sions . Thr ee kinds of training .might be envisaged, 

name ly ( 1 ) retooling , ( 2 ) training for public responsi 

bility and (3 ) tra ini~g for administrative and policy 

responsibility . 

As a cons equence of rapid scientific advance

ment and t echnologica l change the professional needs 
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to up-date and diversify his training from time to 

time in order to keep abreast of advances in his 

profession. Such retooling .may be necessary at five 

or ten year intervals ~or a given individual, d epend

ing upon what is happening in his fi e ld and the kind 

of work he is doing . Certainly thi s need is no less 

important in the natural resources professions than 

in other fields. I'm in no position to sugges t how 

such programs should be organiz e d and administered . 

Ci rcumstances vary from profession to profes sion 

a nd individual to ind ividual. It s eems l ogical that 

everything from short , intense i ve , refresher programs 

to those of a y ear or more me rit consideration. 

Of for emost importance is the need fo r remedy

i ng what I consider tc be the basic deficiency in muc h 

professional training t oday and in the past, namely 

that of providing individuals with the background 

nec essary to discharge the public r ~sponsibilit ies 

inherent in natural resources professional work . If 

we are to achieve the degree of sophistication to 

which we aspire , in planning programs of natural re

sources d evelopment and ma nagement, in evaluating 

t heir cons equences and in relating them to t he 

real ities of American political processes, a fairly 

substantial number of people throughout the natural 

resources professions require a kind of training in 

government, economics and public policy which they 
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did n ot rec e ive when they g ot the ir training initial ~y 

and which they do not acquire on the job. I have no 

well deve loped fo rmula for a program d es i gn e d to 

ac hieve this obj ective but I believe tha t universiti e~ 

in cooperat ion with government officials in p a rticular , 

might wel l give careful considerat ion to what such a 

pr ogram might include and how it s hould be organized , 

managed and sup ported . 

The university should be prerared to aid the 

sp ecialist, the individual who has been trained and 

who has worked in one field, such as forestry, to 

become an administrator o r to occup y a sta ff position 

or a planning post in a natura l r esource s agency . It 

is at t his point that quite intens ive training in 

administration , public pol i cy, public cec ision making, 

and economics be e omes of p ara.moun t importance . Pub l ie 

a gencies generally select t heir administrators from 

among the professional r anks . Thi s is an appropriate 

as well as a natura l phenomenon . However , .my own 

experienc e has indicated that .many ind ividuals we 11 

qua l i fi ed in their own pr ofessions are ill prep ared 

to assume t he dutie s of supervi s i on , sta ff analytical 

work , or genera l plannin g . The government agencies , 

industry and t he universities should work toget her to 

deve lop strong progra~s to equip individua ls trained 

and experienced in the p rofessions to occupy pos itions 

of this nature . 
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It is self -evident that some programs might be 

des igned to serve all three of the purposes I've 

des cr ibed . An individua l might return t o do some 

retooling in his own spec ialty , t o advance his under

standing of government and economics , and to prepare 

himse lf fo r an adminis t rative or policy posit ion . 

The Doctoral Prog ram 

In d eve loping a program in the field of natural 

res ources , the doctoral or r esearch degree program 

should not be n eglected . If a dyna.mic intellectual 

environment is to be provided , r esearch and advanced 

s tudy is essential . It is importan~ to the young 

scholar who choose s resea rch as his career ; it is 

b oth an obligation and an opportunity for the faculty 

member to help deve lop the n ew genera tion of those 

inte r ested in the advancement of knowledge; it is 

what mak es the university an attractive and worth

while location for advanced professional training . 

Again , I wish to emphasize that I do not en

visage a doctors d egree in natural res ourc es generally 

but in a discipline which has a b ody of theory and a 

system of analysis . The focus of the research , however , 

c an be on na t ural r esour c es problems . 

Fa culty Development 

A university w~ich seriously underta ke s educa

t iona l programs in the fi eld of n atural resourc es 

faces the question of how best to equip its faculty 
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fo r these responsibilities . Among the things that 

might be done, I would rank high on the list , an 

arrangement whereby faculty members actua lly ga in 

experience i n the resource agenc i es and firms . 

Summe r employment , c onsulting assignment s are u seful 

but of distinctly limited value , because the f aculty 

member gains so little insight and und ers tanding i n 

this way. Leaves-of-absence f or appointments of a 

year or more in governnent and industry are prefer

able . It i s difficult to exaggerate the importance 

of this kind of experience s o that faculty members 

wi ll unde rstand the environment from which many of 

t here students come and to which t h ey eventually go. 

Design of the Research Program 

Before offering some comments on specific lines 

of research, I wish to make clear that I recognize 

fu lly t hat any resea rch program at a universi ty must 

be built around the interests and qua l ifica t ions of 

t he f aculty and students . The research inte r ests of 

t he university may have some bearing upon the qualifi

cations and i nterests of t he f aculty members the 

university seeks to emp l oy , but once a man is s elected 

a nd on the staff it is ess ent i al t ha t he be giv en a 

g rea t d ea l of fr eedom to engage in the kind s of r e 

s ear c h which attract his interest. 

Also, I wis~ to emphasize the importance of 



52 

cooperative activity among the disciplines in the fiel :;. 

of natural resources . Our own exp erience at Resources 

fo r the Future clearly ~ndicat es t hat substantia l gair.~ 

in understanding f requently c an only c ome t hr ough the 

joint and collaborative efforts of soc ia l scientists, 

p hysical scientists and biological scientists . I 

be lieve the social scientist can serve in a key role 

in the d esign and functioning of a research program . 

A substantial motivation for much of t he research 

in the f ield of n atura l resources will continue to 

be the d esire to improve the welfare of mankind . 

Imp licit in this general objective is t he concern 

fo r v alues and the functioning of human insti tutions 

in realizing these values . The socia l scientist who 

i s scientifically involved with these matters can aid 

i n clarifying and sharpening the questions that must 

be answered by the physical and biologica l scientist 

as we ll as t he social scientist if values are to be 

increased or instituti ons are to be improved . 

Four c onsiderations have loomed l arge in the 

de sign of our own research program at Resources for 

t he Future . These considera tions may be of some 

in terest in designing your own programs . 

One of t hese is t hat s ome of our most pressing 

and u rgent problems in the fi eld of natural resource s 

t oda y i n t he United States stem fr om rapid urbaniz a 

tion and t he growth in p er capita i ncome rather t han 
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from the growth in population by itself . These fac

tors have had far-reaching effects upon the demands 

for l and, water and air within limited geographic 

areas . These concentrations of demand have tended to 

threaten deterioration in the quality of the human 

environment at many locations , while at the same 

time rising per capita incomes have been increasing 

the demand for improved quality of the resource en

v ironment whether it be in and around large cities or 

in rural areas . Furthermore, value optimization in 

d ealing with these problems is not achieved through 

simple operation of .market forces . There is a need of 

growing importance to understand all aspects of thes e 

comp lex phenomena because of their significance to the 

qua lity of life in Amer ica . 

Closely r e lated to the fore go ing is the fact 

tha t one of our .major needs, if we are to de a l with 

eme rging natural resoirces problems effectively, is 

for i nstitutional adjustment . Here at Colorado Stat e 

University so.me of you have been interested in water 

law and its various canseque nces . I persona lly feel 

that this is one of the major water resources prob-

lem area s of the whole West. In addition, we ne ed a 

variety of institutio::1al improvements to dea l with 

such matters as water pollution, air pollution, 

pesticide contaminati on, i mprovement of the urban 

environment , and preservation of the rural countrysid e . 
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In other words, in addition to the study of the physi

cal, biological and economic consequences of a variety 

of natural resources activities, we also need to 

understand much better than we now do how society may 

function to realize the potentia l values available 

from natural resources. 

A third consideration is the relation of na

tural resources activities to the economic progress of 

the depressed regions of the United States. Many of 

these regions - such as Applachia - are in large part 

dependent on the prima ry industries. How can t hese 

industries be developed and .managed to aid in the 

economic adjustments necessary to imp rove the well 

being of the people who live jn these re g ions? 

A fourth considerat ion which influences the 

RFF program is the importance of internat iona l trade 

and investment in .meeting both our oHn domest ic needs 

fo r resource c ommodities, and the requirements for 

e conomic development of many countries about the world. 

Currently our program gives considerable attention 

to investments and trade in the field of energy and 

minerals. We are trying to gain a better understand

ing of the implications of alternat ive policies for 

both exporting and importing countries . The issues 

that arise are of significant importance to the U.S. 

domestic economy, to the economies of the developing 

nations and to intern a tional rela t ions. 
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Finally , RFF ha s decided to initia te a .modest 

research effort dealing with natural resources in 

t he economies of the developing nations . It is fo 

c ussed upon Latin America . Certainly the primary 

i ndustries play a .ma j :ir part in the economies of 

these nations and the task that lies ahead of t hem 

i s formida bl e indeed . The intellectual challenge is 

great because resource development occurs under 

d ifferent conditions than those which exist in t he 

United States and Western Europe and has not been 

s ubject to a high degree of systematic study . The 

humanitarian opportunity and responsibility is 

enormous because the viability of reasonably satis

factory societies in the se re g ions depends in large 

measure upon the ability to develop individuals and 

institutions within a relatively short ti.me who can 

~eal with the problems the y face. It is difficult 

for any institution of learning to re.main aloof to 

what is happening in the developing regions. Colorado 

State University has been keenly awa re and deeply 

involved in so.me of the problems of the develop:ing 

nations . 

Conclusion 

I hope that the foregoing observations will be 

helpful in deciding how to proceed with your prog rams 

in the field of n a tural resources here at Colora do 

State University . In .my judgmen t , there are enormous 
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opp ortunities and I feel that you are particularly 

well equipped and situated to take advantage of them. 
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In my c omments I h ope to discu ss several topics 

which are of vita l impor t ance to the ques tion of the 

pla ce of Na tural Resources Edu cat ion in the University 

Curr iculum: 

First, I want to r aise some operational ques 

tions particular ly related to curr icular 

planninc; a t bot h t he undergradua.te and grad

ua te leve l s ; and 

Sec ond , I want to di scuss my own sp ecial i n 

terest , namely , t he politic s of natura l 

re sources as related to t he educ a tion of 

students with care er aspirations in fields 

dealing with na tura l resources . 

Curr icular Problems Undergraduat e 

The opera tional questions with resp ect to cur

ricular planning on which I want to f ocus r eflect my 

t en years of Government service in r esourc e agencies , 

my activities over the year s on curri culum commit tees 

a t seve r a l universities, and- most recently my position 
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as acting a s sociate d ean of the Libera l Arts College 

at Wa yne State Univers ity . 

In addition, of course, my - own inves tigat i ons 

in the field of natural resourc e s poli ~i c s have 

shaped what I will be saying . 
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One question which must be dealt with conc erns 

t he ve r y nature of an unde rgr aduate education , and 

more par ticularly of the undergraduate major . Just 

wha t does it mean whe::-i we say tha t a student ''ma jors" 

i n thi s or in tha t? What are the criteria which 

govern t he shaping of c ollege majors. 

It se ems to me , first, that the re ar e ce rtain 

i nternal administrative criteria o:i requirements f or 

a major , which s erve a s guides to students i n s e l ect

i ng t he su bjects they are to study . Frcm this point 

of vi ew , t he r ationa lization of a ma jor is largely 

t ha t of administrators and faculty , and r eflects 

t he ir values . Often , I am afraid , the construc tion of 

ma jor concentrations is bas ed upon attempts to cor rect 

mistakes wnich particular faculty members or adminis

t ra tors f eel were made i n their own educational 

pr ograms years before ; or c onversely mere ly repeat 

p r ograms of t wenty or thirty years ago , with a cou rse 

or two added. I n any case , I doub t whether students 

ve ry often share t hese i nterna l ized valuations . 

At most schools, to comp l ete an und ergraduate 

porgram r equires at l east 180 quar ter cou rse c redits 
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mately 45 quarter course credits will be in the so

called major field, with the balance distributed 
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a.m ong what are often called "basic" or "core 11 require

ments (English, Speech, Mathematics, Sci ence , Foreign 

Languages, etc .) and electives. In some undergradua te 

p rograms the student is, in additioJ, required to 

comp le te a ce rtain number of .minor or cognate credits . 

(e .g . the Physics major must c omplete certain Math 

courses , etc .) There are variations, of course . In 

ce rtain scientific fields, the course c redits requir ed 

for the major .may be considerable more than 45 , and 

in professional schools the number of electives are 

usually very few. Within this structure , the term 

"ma jor" indicates in a rough way tr..e courses and or 

s ubject matter which provide the o rganizing principle 

for the student's effort . 

In addition to these internal or administrat i va 

c riteria which shape the undergarduate major , there 

are also external professiona l criteria relevant to 

particular disciplines . In a field like chemistry, 

the American Chemical Society appr oves and certifies 

undergraduate programs , just as in a number of pro

f ess iona l fields professional accrediting agencies 

prescribe much of the c ourse program for the student. 

Most other disciplines follow a .mo~e or l ess tradi

tional approach to the course content of thei r 
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respective majors. Thus, when a student says he has 

majo r ed in economics , one can infer within not too 

broad a range the kinds of cours es he ha s comp leted. 

Similarly, when a student s a ys h e has majored in 

Zoology or in Agron omy, it is possi b le to recons truc t 

his prog ram on a n appr ox i mate basis . 

A thi rd kind of c r it e ria d eterming the c on t ent 

of the major come from t he student h irr.se lf. These 

c riteria r e flect his own p ersonal i ty, his own e go 

needs and his training and expe ri ence . There cri teria 

may often be unarticulated , but perhaps can best be 

c ha rac terized by suggesting that to the stud ent his 

p r ogram of course work must "make s ense 11
• The re must 

be a c ertain interna l logic to the cours es he is t ak

i ng , as well as an externa l r elevance . The external 

relevance may be simp ly a career er emp loymen t orien

t at ion or it may also be r ela t ed to what par ent s 

expect , what pe ers expect , etc . 

Within t his context we might ask the question 

whe t her an und ergraduate major in natural r es ourc es 

has va lidi ty , whether it meets the criteria identif i ed 

above . 

It would, of cours e , meet internal a dm inis tra 

tive criteria since these are established more or 

less by fiat. But the external , professional criteria ) 

t h ose which arise from the nature of a discipline , 

would pro bab ly not be met because (in my opinion ) 
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natural resources is not a discipline. Programs deal

ing with natural resources involve many disciplines, 

and hence the term is only a very general rubric, not 

even as specific as education or en~ineering or, (in 

the humanities ), art , or music. 

With respect to the criteria which arise from 

the students own personality and ego ne eds , it is 

most difficult to generalize. The student's own 

background and pre-college experience will be quite 

relevant, as will a host of individual factors. The 

one aspect of this set of criteria which may be sub

ject to generalization are, perhaps , those that 

concern career or employment possibilities and 

these, I will discuss subsequently. 

In discussing undergraduate curricula, we must 

always remind ours e lves that we are dealing with a 

very f inite universe of 180 quarte~ hours of credit . 

It has been .my experience that many curricular prob

lems .might be solved superficially if we extended the 

undergraduate program by a year or two , as has in 

fact been proposed for so.me engineering curricula. 

I think we .must distinguish also between curricular 

problems of "A" students, and those o: avera ge studen t :: . . 

I s ometi.mes think that it really doesn 't .make t oo .much 

difference what courses the 11 A11 students take provided 

merely that they are challeng ed and that the cours e 

work is rigorous and demanding . Almost by definition, 
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they are s elf-motivating , and illus t r a te most clearly 

that t h e learning process is a highly personalized, 

individua l process. The teacher and the course pro

vide only the occas ion and a stimulus to learning . 

Bu t the average student poses a hos~ of different 

problems , b oth in ter.n:s of peda g ogy and in terms of 

ul timate emp loyment a nd career development. 

To most students , it seems to me , the obvious 

imp ortance of t he unde r graduate major is in its 

relevance to his caree r expectati ons and perc ep tions. 

Al though many of us still subscribe to libera l educa

tion goa ls, high scho ol counsel ling , commercial 

advertising ( e . g . suc h as the New York Life Insuranc e 

Company ' s pamphlets o:i ca reers ), e a rly .marriage , and 

t he acquisitive emphas is in our society , all combine 

to press t he student to choose his ma jor study as 

preparat ion fo r a c a re e r rather t han fr om more 

abstract points of view, of knowledge for knowledge 's 

s ake. The high cost of higher educa tion together with 

the aspirati ons of parents for their c h ildren strength

e n the "what wi 11 I be when I grow up " focu s of 

undergraduate educa t ion. So I want to turn now to 

t hi s question of employment . 

Empl oyment Opportunit i es for the Undergraduate Ma .ior 
in Natural Resour c e s 

If these gene~a l iza tions about the interests of 

s t udents in career goals are reasona bly accurate , theD 
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the answer to the question of whether an undergraduat0 

major in natural resources can be successful may lie 

in large part in an appraisal of the careers open to 

such majors. 

Most of the conc ern with natural resources 

problems lies with government, although there seem to 

be a growing number of resource usi::i.g companies very 

much aware of resource conservation problems. But 

in my discussion I am assuming that most employment 

opportunities in the natural resources field are and 

will contine to be in government. This is partly 

because of the way in which we have defined natural 

resources problems in the United State s ; partly, it 

reflects government ownership of the public domain; 

and partly it reflects the history of the conservation 

movement and resource programs . 

Public job opportunities i n the natural re

sources area are of two general types. The first type 

is technic a l, that is, t he concern is with the manage

ment, study, or manipulation of a particular resource, 

a nd would include such traditional specializations as 

ornithology, fo restry , weather science, geology , etc. 

More recently it would also include resource economic s 

and resourc e marketing. 

The second type of job oppor tunity is at a more 

general level. Here the empha sis is not on a specialty., 

but on underst a nding the interrela tion of a number of 
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s pecialties , on intergration , on synthesis , and by 

d efinition, on training which is interdisciplinary. 

These job opportunit ies put a s trong emphasis upon 

generalization, on planning and programming, on 

writ i ng and verbal facility, on effe ctive interper

sonal relat ions , on coordinat ion of people and data, 

on analytical abilities, etc. Thes e jobs would , in 

the British civil service system , be i n the so- called 

"adm inistrat ive class" . 

Present j ob opportunit ies fo r so-ca lled gener

alists stem from the f act that tod ay in government as 

well as in the private sector there is increasing 

ne ed for a type of generalist skill at lower levels. 

S ociologists have wri3ten about the new white collar 

class , and its expansion in re sponse to automation 

and changes i n production processes . The sama 

pl1enomena are bringing about c hanges i n the nature 

of public emp loyment , and so we are findin g a growing 

n eed f or college educated people to fill the bo ttom 

r anks of what a 100 years ago might perhaps have been 

c onsidered clerical positions , if they existed at 

a ll . Most generally these positions are designated 

"staff positions ," stress ing the fact t hat the indivi

dual's role is not to make substantive program 

d ecisions , but rather to assist a superior , usually a 

t echnically trained person , in handling his assignments~ 

p a rticularly the administrative aspects of his 
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assignments . 

Education for these new types of staff positior.. f; 

may represent a kind of mid-point between the classical 

t radition of "general education , 11 ~dth its strong em

phasis upon humanistic trainir..g , a nd the other extreme 

of specialized technical education. If my analysis 

has a degree of validity , then we might focus upon the 

kind of education , the kind of cc,urses, that might be 

appropriate for effectively training this middle group. 

In par t, the is aµes ar e not unlike those which 

have plagued colle ge curri culum comm ittees for s everal 

generations -- i.e. Does the student learn more from 

c omprehensive survey cours es tha n he does from rigorous 

de ta iled investigation of a narrowly d efined field. 

Certainly, t here is a l ways the dan.~er of superficiality, 

masquerading under the title of breadth. Unfortunately, 

I do not know the answer to this question of how stu

d ents learn , and I have suspicion tha t there is no 

simple answer , variables including the student himself , 

h is motivations at the time , and other f actors which 

we may not have identified . I am reminded of the 

fascinating story of Louis Acassiz , told by one of 

his students, to the effect that for one whole s emes

t er t he student lived with a single fish studying its 

every aspect and c onstantly being told to go back to 

h is specimen to observe . It is said, along the same 

lines, that in his course in Constitutional Law, 
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Justice Felix Frankfurter , when at Har vard, would 

sp end one semester on a sinJle cas e . Most of us who 

teach Constitutional Law, on the other hand , try to 

cover a subject more or less systemat ically and c om

prehensively. But , how does o;.1e learn most? Is it 

even possible to develop generalists by means of a 

c ollege education? Or, do these sk~lls and abilities 

rather reflect the personality, the heredity, and t he 

life exp eriences of the individual? 

The justification for many college programs is 

that t he student should simply be broadly educated 

since for many kinds of jobs in ou r s ocie ty the mere 

fact of having completed a college education is all 

that i s required . In my own field of political 

sc ience , fo r example , I suspect that many of our under

graduate majors end up neither in politics nor i n 

government employment, and I doubt whe~her they uti

lize to any great extent the specia lized knowledge 

they accumulated in their .major field, except perhaps 

as citizens . To such, I suspect, the value of college 

education lies in the exposure to knowledge, to other 

intellects, and in having provided opportunities and 

s timuli for i ntellectual growth . 

Whatever the source of generalist ability , I 

think we .must recognize that when effectively d eve

l oped, it does repres ent one of t he highest skills, 

as recognized c enturies ago by Pla t o in his references 
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to philosopher kings. Plato, incidentally, stressed 

the importance of experience in reachinG the point 

at which synthesis and integration -- wise judgment 

migh t be made (a view supported by some interestine; 

research in creativity). 

But to return to the problems of employment for 

the undergradua te major in natural resources -- As I 

have inferred, there is obviously a NEED for general

is ts in resource programs, for people who can relate 

pr ograms , policies and problems in ne field to those 

in another . But, I would suggest that we examine 

very carefully whether thes e ne eds may not be most 

pressing at the middle and upper levels of the govern

ment hierarchy , rather than at the GS-5, 7 or 9 grade~ 

a t which most undergraduates beg in public employment. 

The largest number of college graduates are 

recruited by the fede ra l government through the Federal 

Service Entrance Examination for which there are no 

preparation prerequis ites, the examination being an 

i ntelligence test type of evaluation. In the federal 

service, then, once a student has qualified by passing 

the Federa l Service Entrance Examina~ion, he is on his 

own in finding employment that app ea ls to him . Pre

s umably a student who has majored in natural resources 

and done well , will se ek employment in resource 

a gencies, if positions are open. If positions are not 

open, or if he has not done particularly well as a 
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student , I suspect that he is more likely to take anJ 

posi tion whic h is offered him , even though it is not 

related to his areas of study. In either case, howeve r , 

we must admit tha t he will often have only limited 

opp ortunity to u se his particuar c ourse training. 

This is just the op posite in the cases of those re

cruited because they are engineers , biologists, 

for esters , etc. 

The situation at the state and local level is 

considerably different, since most state and local 

governments generally recruit for spec i fic positions 

with very detailed prerequisites. Hence, there are 

very few positions in state government , and fewer 

still in local government , for some one with simply 

a general major in n a tural resourc e s , or in any 

other general field. (I am, of course , begging the 

question of courses taken and program content.) 

In other words, state and local governments 

will employ biologists, foresters, bu get specialists, 

s anitarians , hydrologists, and so forth, but, they 

are less likely to employ natural resources majors , 

unless in terms of the courses completed, these 

majors c an al·so qualify as having one of these more 

s pecialized and traditional conc entrations . Few 

s tates and citie s have anything like the Federal 

Service Entrance Exa mina tion to r ecruit the generally 

trained student. At the state and local leve l the 
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civil service system is thus much more rigid, and 

while as a student of government I may insist that 

there is a need for generalist type persons (at least 

many of us who teach political science ~eel that this 

is one of the greatest def iciencies in state and 

local staffing patterns) n eve rtheless, state and local 

governments do not often recruit generalists but 

rather seek to fill very specific positions, with 

specific technical requirements . At the local level 

the outstanding exceptions are those jobs leading to 

ci ty mana ger careers, and these are few in numbe~. 

With resp e ct to the promotional prospects of 

students with unde r graduate degrees in natural re

sources, it is .my judgment that the opportunities 

would be considerably greater in the federal govern

ment t han in state and loca l goverLments . This is 

p artly because the federal government has so many 

more employees, and partly because the personnel 

s tructure of the federal government ·s more flexible. 

Thus the person with generalist abilities will be 

encouraged. But in most siutations promotion tends 

to be based on performance, and on availability of 

jobs . 

Stud ies of the Department of Interior severa l 

y ears ago indicated, that in some fields very r eal 

blocks existed after Grades 9 or 11 because the 

number of higher positions were far f ewer tha n the 
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not hi~h enou6h to creste sufficient openings for 

steady promotions . This fact , together with the 
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fa ct t ha t our governmental system at all l evels places 

a premium on te c hnical training , wo·J.ld sugges t that 

p romotiona l opportunities for a person relying SOLELY 

on his undergraduate training in natu ral resources 

c ould be quite limited . As a ma tter of fact, of 

course , many other f actors enter i Lto the promotion 

d ec isi on . 

It is worth stre ssing, however , that we d o not 

have anything l ike t he British or Indian 11 administra

tive class'' ( and I am not sure that I want to see one 

d eve lop), which provides a separate promotional ladder 

f or generalists . 

Returning to the basic question "should there 

be an und ergraduate .n a jor in n a tu ra 1 resources II my 

inclina tion is to respond in the n e 0ative . At the 

s ame time , I would urg e that conside ration be given 

to d eveloping strong minor or cogna te conc ent r ations 

for t h ose who have re sourc e c areers in mind, whether 

these careers would b~ in agricul ~ure , in eng inee ring , 

in bi olor;y , in earth science , in fo restry , in econ omi_(2~, 

in public administration , or wha t e v e r . The emphasis 

of such a minor sho~ ld, in my opinion , stress policy 

problems and policy fo rmation . It might , in f act , 

amount to a l most a second .ma jo r in t erms of the number 
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of credits required . At the same time if it is to 

meet the needs of the variety of students I have 

identified, the program would have to be quite flex

i ble permi tting co:.1.siderable adjustrient and choice , 

and being geared to the needs and inter ests of par

ticular students. Let rie explore this a bit farther . 

In broad outline, perhaps two general distinc

tions might be made between the n ee:is of those 

students who are majori~g in social sciences and those 

majoring in natural sci ences . For the social sci ence 

s tudent with a n interest in natural re sources I would 

s uggest that a substantial number of scienc e courses 

be requir ed . But many of the normal sci ence cours es 

may , in many cases, not provide the kind of knowledge 

and ins ight which could be of most use to the S ocial 

Science ma jor. If there are enough such students , it 

would, of course, be possible to design special sci

ence cours es . But , if the number is few, then p erhaps 

we will have to settle for an inte:isive "cap stone'' 

c ourse , taught by a pa::ticularly competent natural 

scientist, who would s eek to present the student with 

insights into the tec b.."'l.i c al parameters of natural 

resourc es problems in particular fields . 

The problem for the student with a ma jor in 

one of the natural sciences would se em to be more 

readily d ealt with. His natural resources minor or 

cognate might well i n clude a course in social statis-
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tics, stressing statistical analysis. It should also 

include a course in resource economics, emphasizing 

(among other things) both the concepts and technique s 

of cost-benefit analysis . Such a minor or cognate 

s hould , finally, also include a course in resource 

p olitics , emphas izing the ?ature of the political 

process, in order to familiarize the student with 

the extent to which the political system provides 

the means for making choices with respect to societal 

goals. In this connection, I would hope that the 

s tudent would become awar e of our plural value struc

ture, and the extent to which we a~e engaged in a 

c onstant effort towards making wiser choices and 

decisions with respect to r e source3 . I will return 

to this subject a bit later. 

S hould a Graduate De ~ree in Natural Resources be 
Offered? 

It is my view that the graduate degree in na

t ural r esources can provide necessary and u seful 

education beyond the ba ccalaureate degree . In this 

connection , it may be useful to distinguish betw een 

the Master's degree (probably conce ived of as a 

terminal degree) and the Ph.D. d egree . 

One conception of a Master's d egree in Natural 

Resources would be tha t of supplenenting a variety of 

undergraduate technic2l and special ized programs such 

as engine e ring , biology, agriculture and so forth. 
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The objective in this case would be to provide the 

student who has already pursued a specialized tech

nical education an opportunity top ace his technology 

in a broader social context - - to permit him to deve

lop a familiarity with policy processes . 

A related kind of graduate program would pro

vide mid-career training for public employees , who 

have been dealing with resource programs and problems. 

Here the objective would be to supp l ement forma l 

undergraduate training and particularly work exper

ience . The goal of such mid-career training would be 

to prepare those who enga ged in it for higher level 

pos i tions . 

Mid-career tr.aining programs are some times 

justified in terms of prepar ing the participants for 

"administrat ive" positions . It seems to me that this 

goa l is too narrow in that almost by definition as one 

moves up the hierarchy in government agencies more anc 

more time must be d e voted to administrative and policy 

matters . This would be true even with respect to 

many research positions , because even higher l evel 

specialists are constantly i nvolved in planning, in 

making choices and setting priorities . To do this 

intelligently requires a knowledge of the larger 

context within which even a research program must 

go forward. It might be noted , in passing , that too 

often technically trained poeple, even after they 
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have had work experience , fail to recognize that a 

basic social problem is that of choosing among alter

natives and setting priorities in areas where available 

knowledge is less than comp lete, and where operative 

factors and forces are usually very complex. 

It s eems to me that a meaningful graduate pro

gram either for those who c ontinue on without any work 

experience , or for the midcareer public employees 

should emphasize policy proce sses , so that the student 

becomes aware of the political , social, and psycho

logical context within which natural resources 

programs go fo rward . The student shDuld also be 

trained in analytical techniques appropriate to such 

policy problems. Here an understanding of systems 

analysis v1ould be us eful , as would be an understand

ing of related economic cost-benefit approa ches . In 

respect to the latter, the emphasis should not be on 
I 

simply how to conduct cost benefit studies , but rather 

on the philosophical and conceptual framewo rk , on 

value premises which under lie such studies , and on 

their limitations. To develop his analytical skills 

the student will of c ourse r equir e a fairly wide-rang~ 

of courses, including courses in statistical analysis . 

The question of program f lexibility can only 

be answered in t erms of the backgrounds of t he stu

dents . If they all gave similar backgrounds then a 

rather rigid course sequence may be established. 
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But, if they have diverse backgrounds (and I believe 

that it would make sense to encourage the widest 

possible diversity) then much greater flexibility 

would need to be built into t he program. One tec hni

que that appeals to me {mode l ed after the graduate 

p rogram in political science at Northwestern Univer

sity) would be to design an intensive graduate level 

survey c ourse , taught by several facu lty members , 

perhaps from several disciplines and offered in thre e 

terms. Such a course might repres ent approximately 

one-thi rd. of the graduate student 's load. 

With r espect to the Master's degree in natural 

resources , one question that .might be examined is 

whether such a degree should have longer time requir e

ments than most Mas~er 's degrees t od~y . There is a 

general presumption that a Master's de g ree can be 

earned in one year after the baccalaureate degre e . 
I 
On the other hand , there are some two year Master 's 

degrees, and it might be argued that a graduate 

program in natural resources should involve .more than 

one year of study. This would clearly pose diffi

cul ties in the case of fed era l midcareer training 

programs and probably in other cases also. But the 

questions should be examined and dispos ed of. 

It s hould be clear t hat my conc eption of a 

Master 's degree program in natural resources is 

that such a program should seek to deve lop in the 
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student those integrative skills t ha t will permit him 

to deal more effectively with policy problems in the 

natural resources field. In addition to the general 

s eminar which I have sugge sted, the student might 

( dependir.g on his previous background ) pr oper ly be 

exposed to rigorous courses in resour:)e economics, 

since economics is concerned with f undamenta l ques

tions of resource allocation , and to cours e s dealing 

with the political proces s ( by wh~ch I mean not simply 

party activity, but the whole chain of activities 

involved in mak ing g overnmenta l n atura l resources 

decisions) I am sure tha t in many cases students will 

find difficulties in scheduling all of the courses 

whi ch might profitably con tribute to their particula r 

interests . 

Especially for the .mid-career training program, 

courses in personne l administration emphasizing inter-
I 

personal relations , in budgeting, and. in similar 

practical subjects .might be desire • But I tend to 

minimize these kinds of courses , unless the y clearly 

rise above techniques to conside r fundamenta l g overn

ment decision processes . 

With respect to a Ph.D. degree in natural re

sources I have c onsiderable uneas i ne ss. Government 

agencies place low value on doctorates that are not 

in so.me technic a l or s pec iali zed field. In my own 

case, for exampl~ , the fact that I hold a Ph.D. in 
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securing federal emp:oyment or in being promoted. 
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The situation is quite different in the case of sci

entific degrees and ~esearch positions. With respect 

to teaching, the doctorate in natural resources would 

have very limited utility, because .most colleges and 

universities find themselves under great pressure to 

hire people with degrees in more or less traditional 

discipline s , even when seeking special competence in 

a fiel d like natural resources. Degrees like the 

doctorate in public ad.ministration or even the doc 

torate in education are regarded with so.me suspicion 

by many faculties. 

With respect to the question of employability 

of persons who ha ve completed a graduate program in 

natural resources , it see.ms to me that this will 

depend partly on the nature of the program, and partly 

on their interests. If they have had a stron3 under

g raduate specialty, the addition of the Master ' s 

degree would considerably increase their employ

ability assuming that the Master's program would 

emphasize the kinds of policy que stions referred to 

previously. The mid-career personne l would , by defin i 

tion, continue in their careers. 

Are short courses or institutes d e sirable? 

It seems to me that short courses or institute n 

could play a very important role, both for the uni-
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versity and for the participants. The contribution 

to the university of short courses or institutes 

would be to provide opportunity for students and 

faculty to be exposed to the points of view and 

interests of persons active in natural resource pro

grams . The b enefits to the participant s would' 

presumably be in terms of broadening their perspec

tives on the nature of resource questions. The -

various kinds of s hort courses or institutes that 

might be developed are i nfinite , r angi::1g from con

fe rence prog rams of very short du ration designed to 

a ppeal to citizen groups and citiz en leaders or d e

signed for particular groups of public employees. 

A program of several we eks durat ion for eng ieers 

work ing with wa t e r problems , fo r examp le, could pro

vide opportunities for relating the e ng ine e r more 

effectively to the social and political con text within 

which his activities take plac e . In this connection, 

you may want me to enlarge upon the so-called execu

tive or management development prog,rams for public 

empl oyees in which Wayne State Univers ity has pio

neered . 

Wha t kinds of research in natural resources is most 
urgently needed? 

In part, the answer to this quest ion is a func

tion of the kind of pr ogram t hat is s et - up . If the 

p rogram empha sizes policy problems and s eeks to orient 
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technically trained people to the context within whic~ 

re source decisions are made, then addi t iona l research 

in the policy area is n eeded , de aling with both eco

n omic and political aspects of resource policy 

decisions . I would stress tha t in many respects the 

ec onomi c and the poli-;ical are c omplementary , re

fl ec ting different kinds of value frameworks and 

d ifferent kinds of choices. This perhaps be st 

illustrated in the RFF pamphlet on Water Pollution by 

Al len V. Kneese . The fo cus of economic analysis is 

efficiency, measured in non-market situations by cost

bene fit analysis . The political proc ess , on the other 

hand, is prima rily concerned with va l ue choic es , and 

here r esearch needs to focus on cons equences of al

t ernate d ecisions , as well as on the decis ion process 

and on f actors influe ncing decisions. In effect , we 

a re dealing with processes of c hange , whether studying 

natural res ource problems in our oHn country or in 

foreign countries . Many of these processes involve 

economic dimensions , but other social and political 

f actors are also involved, which have often been 

over looked . 

Where are the gaps in texts and other study materials 
in natural resou rce s? 

To answer this question would require a sys

t ema tic survey of available materials relating to 

c ourse goa l s . But , l et me at lea st identify one major 
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deficiency which I find in many of the materials re

latin~ to natural resources policy questions. This 

deficiency concerns the extent to which proposals 

and programs are presented as representing the bes t 

and only solution to a particular p r oblem, without 

recognizing the comp lex value premises which unde r li e 

such proposa ls and programs , or assessing possible 

alte rnat ives, v a lue conflicts , or polit i cal feasi

bility. Students of natural resources must be 

weaned away from the .moralistic emphasis of the 

"woodmen spare that tree" approach, to a recognition 

of t he plural cha racter our values and the compl exity 

of the d ecision problems in our contemporary society 

(reference might be made in this connection to a 

rec ent book by Pau l Di esing entitled Reason in Society: 

Five Types of Decisions and their Social Conditions. 

University of Illinois Press, 1962) . An awareness of 

the value premises which underlie resource programs 

would among other things help in dealing realistically 

with the ti.me dimension. None of us are yet able to 

foresee the future with any degree of precision, yet 

most resource decisions rest on p remi se s with respect 

to the future. But we need to indicate what future 

we are talking about and recognize vhe range of 

possible policy solutions . 

Natural Resources and the Political Process 

The ba lanc e of .my time I want to d evote to the 
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topic which is of most interest to me - - THE POLITICS 

OF NATURAL RESOURCES - - and whict I believe strongly 

s hould be a v ital part of any curriculum in the na 

t ural resources field . 

I n popular parlance, politics is often some

thing distasteful , something to be a v oided . We speak 

of 11 office politics'' or 11 university politics" c onnot

i ng thereby something which is not quite proper . If 

s ome one whom we think is unqualified gets a part icu la r 

job , we say 11 0h , he played politics" . Despite the 

f act that Aristole s t ated many hundreds of years ago 

that man was a political animal, Ke have in the 

United States had ambivalent feelings with respect 

to politics . At the local level , particularly, there 

have been strong movements to get politics out of 

government and from this movement have come the non

partisan elections o~ many of our cities . And , in 

one state , Minnesota , the legislatur e is elected on 

a non-partisan ballot . 

In times past, many political scientists were 

a t the forefront of reform movements which emphasized 

non- partisanship . But toda y political scientist s have 

begun to reorient their thinking , r e cognizing the 

political process as a vi ta l part of our societa l 

s tructure , necessary to the making of choices both 

as to means and as to ends. Our political institutioLs 

ha ve developed in order to permit or to facilitate 
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choices . And the po_itical process , then , is· con

c erned with making decisions , decisions backed by the 

a uthority or sanctions of government . 

Many early political s cientists and .many citi 

zens have .misunderstood the function of politics 

beca use , with Madison (particularly in the Tenth 

FEDERALIST Paper) and others of the founding fathers , 

t hey assumed that the only choices which confront ed 

s ociety were choices betw een what was correct and 

what was in error . The 18th Century emphasis on 

"right reason" very easily led to a h-:>st of miscon

ceptions about partisa n activity , about the nature of 

the politica l struggle , and about the mot i ves o~ 

i ntelligence of one ' s opponents. 

Many factors have contributed to undermining 

t hese simplistic v i ews , so tha t today political 

analysis begins with the fact that society is con

f ronted with plural alternatives resting on plura l 

value premises , the validi t y of which .must often 

s imply be assumed or measured in operational terms . 

I t is in this c ontext that our politica l -governm3ntal 

i nstitutions are recogn ized as mechanisms for c h0os 

i ng among alternate goals and in the process of choic A 

f or working out compromises and accommodations . 

I n the 1930 ' s there was in .many circles a 

s implistic assumption tha t governn:ent planning would 

result in correct economic decisicns . This simple 



82 a 

faith in planning as the rational solution to societal 

problems is to be contrasted with the complex argu-

. men ts which go on today as to how best to stimulate 

economic growth . Most everyone wants economic growth . 

But is is through the political process that viable 

(not n e cessar ily cor~ect) decisiohs inv olving plural 

values and plural alternatives fo r achieving such 

va lues are made. As a r esult , our political-govern

mental ins ti tu tions must be studi~d (and understood) 

in terms of their role and function in the selection 

of values and of means for realizinG them . 

All decisions , unfortuna t ely , dea l with the 

future , and while we tope to improve our techniques 

for und erstanding ca·.i.se and effect relationships, so 

that the f utur e may be less uncertain , we must con

stantly remind ou rselves and our studen t s that policy 

decis ions rest on a host of assumpticns with respect 

to futu re condi tions , what t he Paley Commission called 

"The Clouded Crystal Ball. 11 A sinp:.e histor ical 

illustration of this is the concern expressed by the 

first Cons ervation Commission in 1908 regarding an 

expected coa l shortage in the 1930's . About a deca de 

earlier Sir Willi am Crookes had predicted world famine 

by 1931 becaus e of a shortage of whea t. Given the 

p remises on which these predictions rested, they were 

reasonable. But, of course, it was the premises which 

were in error . 
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We as intellectuals and as inheriters of de

mocratic traditions are dedicated t ever more 

rational decisions . In this sense we share the goals 

of Jefferson and his 18th Century peers . And, cer

tainly the history o~ oµr government's relationships 

to natural resources is evidence of the constant 

struggl e to increase the rationality of resource 

decis ions . But for many reasons, resource po l icy 

has not been an example of "pure reason." It is in 

t his field where "po:::k barrel politics" and local or 

r egional inte r ests often obscure national interes ts . 

These situations we .must bring to our students . 

At the s ame time , it s eems to me , that the 

d ominant trend line in resource policy ha s been a 

continuing if not always successful search for the 

public interest . Perhaps here a caution is in order 

so t hat we do not pre sent our students with an over

r ationali zed .model of reality . We must bring them 

to recognize the extent to which myths and rationali

zations of selfish a~d l ocal interests have been · 

involved in policy fo rmulation and in this connection 

we should perhaps se ek to develop a healthy skeptici sm 

and an antidogmatism in their app roa ch to policy 

analysis. They should learn to ask questions and we 

should encourage a constant appra~sal and reappraisal 

of consequences, analyzing re sults in ter.ms of the ir 

effects. 
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In the following pages , I want to outline some 

of the elements of the political process which should 

form the basis of a course of cours es designed to 

orient the student of natural resources . 

Cha racteristics of t he Political Process 

The end pr oduc t of the politica l or govern

mental process is decision and action. A study of 

politica l or governmental processes is a study of 

decision -mak ing, of the factors and forces which 

c onverge to result in particular policy and program 

decisions . 

The governmen ta l process is purpos eful . It 

operates in relation to goa ls; it seeks to achieve 

obj ectives; it responds to the stimuli of felt or 

identified needs . Whether these needs are real or 

assumed , accurate ly diagnosed or properly prescrib ed 

for is of s e condary relevance to t heir effectivene ss 
I 

as stimuli or catalysts. It is worth empha s izing t hat 

the goals , the objectives, the n eeds -- these stimuli 

to governmental activity -- ar e plural in character . 

They are in fact largely asymetrical and may ev en be 

inconsistent and conflicting . They are often compo 

sites of reas on and non-reason. They present evidence 

of the rational , the non-rationa l, and even the 

irrational in huma n existence. And the resultant 

procrams and policies bear the stigmata of their birth 

proce sses . 
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AlthouBh policy is often described as monoli

thic, more accurate perhap s is the recognition that 

many forces and factors stimulate policy decision and 

condition policy direction. Public policy is in gen

eral not logically uni fied nor tight ly integrated. 

Even within a n a r row program field, piec emea l decisions 

and response s to particular problems often result in 

a policy structure that is far from neat and symme tri

cal. The institutions of governmental decision making 

in the U.S. do not encourage a high de g ree of atten

tion to inte r-re l a tionships among decisions and a 

careful considerat icn of consequences . 

The process (or that part of it subject to 

s t udy at any particular time ) opera tes in a c ontext -

the environment within which d e ci sions are made - a nd 

t h is context must also be understood and analyzed 

s i n ce it affects , even limits and determines , the dire c

tion, scope and content of the decisions which result 

from the op e r ation of t he political process. 

Within the environme nt or contex t a re included 

such facto rs as : 1) The struc ture , machinery a nd in

stitutions of government, the ir informa l and op e r at ional 

a s well as their l ega l and forma l aspects; 2) the 

condition of society, its culture, its v a lues , the 

economi c s ys t em , etc.; 3) facto rs of politic a l and 

social behav ior such as leadership and pers onality; 

4) the ideas , b e liefs , myths and symbols toge ther with 
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the knowletlie or lack thereof (ignora nce) operative at 

a particular time and place and in relation to parti

cular circumstances and situations . 

Policy decisions are not the result of spon

taneous generation . They are responses to felt needs 

-- attempts to deal with identified problems. The 

situation that gives ri se to decision .may be recogni

zed by the public generally , or it .may be intensely 

felt by a very fe w. In the latter cas e the folk

saying that the "squeaking wheel gets the grease 11 

would often seem apt . It is not at all necessary that 

the problem be correctly or objectively identified 

and defined. Neither is it necessary that the solu

tion be appropri a te to the problem . Stated goals need 

not be real goals. Often it is impossible causally 

to connect ends and means , or to deter.mine reasons or 

.motives which led to a particula r policy or program. 

And to separate real .motives from rationalizations 

.may be difficult or impossible. 

Rarely is a need felt broadly enough and a 

problem recognized c early enough to result in spon

taneous support fo r a particular program or policy. 

Hence, the need for _eadership. Hence , the necessity 

for promoting both an awareness of the problem and 

its i.mportnnce, and the appropriateness of particular 

solutions for dealing with it. Typically these pro

.motional activities involve the buildinc of alliances 
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and alignments, focused on the points at which crucial 

de cis ions are made . 

In a society which places great stress upon 

majority r ule the effort is in the direction of con

vincinJ decision makers that if not a majority , then 

at least a significant s errment of the population 

favors (o r would favor) a particular program or policy . 

Claims exceed reality by many ti.mes, and prac 

t ic e obviously depa r ts from theory . Fi rst , rarely 

does a .majority favJr a particular policy or decision 

in t he simple refer endum sense . Here, t he ma jor 

difficulty is that in reality only a relatively few 

ha ve even a dim undBrstanding of policy issue s . Of 

a lrrios t equa 1 dif fie Lll ty is the de te rmina ti on of view 

points of thos e who may actually understand the issues . 

Institutions for this purpose . are weak or non-existent . 

Vo-in6 is of little direct value because party activity 

is rarely is sue- orient ed and political parties are 

(in this context ) patently irresponsible. The opera

t i on of the f ederal system, t he size of the country , 

and the single -member district basis of geographic 

representation encourage conside ration of particu

larized local problems outside t he context of broadly 

ident ified national interests. Thus it is throuch 

the accumulation of support at success ive geographic 

levels t hat many c rucial ques tions ere decid ed, 

rather t han by t he simple process of .majority rule . 
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And the tendency to accommodate has fullest play, 

since the dou bt s which might be identified by logical 

analysis and ra tiona l calculati on a re r arely voic ed . 

Cons tan t actions and r ea c tion among many forces 

and factors involved in public policy decisions is 

characteristi~ of the governmental process. Various 

terms have been applied to this aspect of the process, 

including "strugg le, 11 11 conflict, 11 "tension," 11 competi

tion," and 11 counter-vailance. 11 

The stress on s trug3le is in fact another way 

of saying that a study of politica_ process must be 

concerned with the distribution and allocation of 

pnwe~qnd influence, with the interaction among indi

viduals and groups, ~ith the forming and reforming 

of allianc es and alignments . Much of this is sugge s

ted by the graphic 1efinition of politics by Harold 

Lasswel l : "Poli tics: Hilo Gets What, When , How. 11 

The concepts of struggle, howe ver designated, 

all imply people as participants, those who are ad

vantaged and those who are dis advantaged. But while 

ultimately the basic unit in the· process is t he 

individual, it is apparent that in most situations 

individuals are orGanized into gr oup s or groupings , 

which are the actual participants i n the struggle. 

The place of the group in the process of government 

(which has been r e cognized fr om Aristotle on) has in 

recent decades become an important part of political 

analysis . 
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Earl Latham , e la bora ting somewhat on the 

Aristotelean definition of man as a political animal, 

has stated 11politics concerns it3elf with the patterns 

of organization by which human wit and energy are 

brou1;ht together in~ structu1·e of orders and func

tions to accomp lis h , through thi s coJJectivity, what 

is beyond atta inment of any individual part of it. 11 

I do not accept the idea that the struggle 

inevitably produces countervailing forces which 

effectively check each other and thus brinG about 

good and desirable results, nor the view that value 

results are indifferent and the public interest 

criteria irrelevant. I would st ress rather, that the 

political process can and often does s eek and work 

toward decisions which are in the public interests, 

and that such a desirable result is possible where 

the institutions involv ed in governmental decision

making evidence strong biases toward rationality and 

where society includes among its values an effort to 

increase lo0ical calculation and rational control in 

the definition and realization of public purpose. 

My view assumes that in democratic America 

there is a stron0 and persistent belief that facts 

should outweigh fancy, that reason should overcome 

ignorance and prejudice , and that choices and de

cisions in the public interest can be made . At the 

same time it is recoGnized tha t the definition of the 
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public interest is no easy matter . This is partly 

be cause for the foreseeable f uture that which we know 

will continue to be infinitesimal when compared to 

the unknown . Hence , the purpose of t he governmental 

process is t he search for the pu ~lic interest, to 

which search the f ree trade of ideas , the conflict 

and struggle among groups and interests , and the con

stant appraisal and reappraisal of experience is 

essential. 

It is unreaso~able and unrealistic to posit a 

policy process which produces only correct answers . 

At the sam e time , as knowledge and insight , experience 

and technique develop the deterrr.inations of public 

interest should i mprove . 

But it is especially because of present limi

t ations on complete knowledge ( and perhaps even 

though the quantity of knowledge increases tremen-
1 

dously , the ratio of the unknown t o the known will 

remain more or less constant ) that the political 

process as it operates i n the Uni~ed States is in 

fac t an effective means for making societal decisi on~ 

which c ombin e so many facts and factors , values and 

be liefs , elements and interests . Like the market 

plac e concept of the economists , the political pro

c ess as here descri bed provides a means for bring ing 

t hose multiple forc es , interests and influences into 

p lay . The economist is concerned with the allocation 
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of resourc e s; the political scientist (and political 

process) with the allocation of power and the fruits 

of power. 

The subject matter of a course in the field 

of resource politics would thus deal with those 

elements of the decision making process which the 

economist often dimisses with the convenient and 

necessary phrase 11 c eteris paribus. 11 It is easy to 

forget the extent to which effic~ency models and 

cost-benefi t analyses rest upon the delibera te ex

clusion of many factors and values which may often 

be of crucial importance to individuals and to 

society. Maximization of welfare seems like such 

an eminently logical goal , that it is very easy to 

overlook the .many ether values of society and assume 

that economic efficiency is the only valid measure. 

Often, largely because cost-benefit ana lyses are 

carried out at levels considerably below those re

quired by the pure theoretical concepts , fundamenta l 

premises of program goals (with resnect to which 

efficiency is sought ) are not ana lyzed . Too often, 

for example , alternate expenditure patterns are not 

even cons idered . To illustrate, a unit of higher 

education may be more important than an additional 

unit of flood control . But such choices are beyond 

the ken of most cost-benefit studies, althoug h implici t 
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in theoretical formulations . 

It is t his froblem with which Herbert Simon has 

dealt in his suggest ion that public decision making 

as a .matter of logic cannot dea l with "maximization" 

because the total ~umber of alternat ives can never 

be brought together for appraisal at any one tim e 

of decision . He suggests , i nstead , the concept of 

" satisficing" as indicating a more realistic concept 

of public decision makinG . By this term Simon means 

t o emphasize the temporal and intellectual impos si 

bility of making maximization decisions in the real 

world of administrative organizations . 

One recent work by economist Alan V. Kneese of 

Resources for the Future to which I have already 

referred (Water Pollution , 196 2) clear ly r e cogni zes 

the place of poli ti cal decisions, (i.e . choices)with 

respect to the expenditure of public funds . But , in 

my opinion, Kneese still does not go far enough , 

partly because in our economy it has SEEMED possible 

to spend money for al l the things we wanted to do, 

and few policy .makers have felt a real ur~ency for 

esta blishing priorities a.men,.; activities and between 

sections of the country . I am not at all sure , how

ever , that this euphoric situation will continue as 

our population approaches 300 , 000 , 0CO living in the 

metropolitan c omp l exe s unevenly distributed around 

the country . 
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It is in this c ontext of increasing population 

a nd consequent pressures on resources that I fee l 

t ha t choice and prio:'ity questions will become .more 

and .more pressinG . If this is likely, then thos e of 

u s inte rested in nat ura l r esources .must inc rease our 

awareness of the choice problems which society f aces 

and t he c onsequences of foll owing one or another 

course. For t his reason, too , we should be training 

our s tudents and preparing them for intelli0ent 

approaches to these choice p roblems . To .me this .means 

not pat solutions , but an awareness of the interplay 

of interests and values and a sensitivity to the com

plex fac tors and fo rces relevant to political-govern

.mental decisions . 

The s tudent interested in natura l resources 

should therefore c ome to understand fundamental con

c1epts of social and polit ical processes, and to in

terpret social trends and dev e lopments as they .might 

relate to resource uses . Docmatic doctrines of so

called "wise resource use" .must be qualified by an 

awareness of the necessities f or .maintaining a vi a ble 

• +-SOC J. e u y . 

The student also should gai~ some insight into 

the relationship of the American economic and political 

system to the r est of the world . In this latter area 

lie some really difficult ethical questions . Perhaps 

we can l ea ve the eth ical questions of America living 
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on Park Avenue while the rest of the world figuratively 

lives in the slums to the churches , but at least we 

should .make our students aware of the economic and po

litical consequences of the fantastic imbalances 

between the i evel of living of Americans and nf most 

of the rest of the world. 
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CONCLUDING STATEf-IBNT 

The series of s emina rs just concluded has 

brought toge ther prac t itioners and students from 

every majo r field with a r es ources interes t . Seminar 

p ar ticipants were r esponsi bl e administrators and 

educators with a tremendous range of exper i ence in 

resou r ce .management. From such a group one could 

not expect unanimity on all issue s. However, there 

was a remarkable degre e of general agreement on 

several major issue s. The se areas of general a gree 

ment , as unde rstood by the wri ter , are summar i zed 

below. 

1. An underr;raduate curriculum :in natural resources 

is defensible and may be desirable as a "genera l 

education" or "liberal arts" type program . 

a. Grad uates of s uch a progra r1 wou ld probably 

have limited vocational and pr o.moti onal 

opportunities with most n a.,ura l r esourc e 

or~aniza tions . 

2. Participants were nearly unanimous in contending 

t hat most present university programs are in

adequate in providing the kind of training tha t 

is d esirable f or resource .managers. 

a. Much of the c rit ici sm referred to over

spec i a liza ti en and the need fo r " broadened 11 

educa tion . 



b . Notwithstandin~ the general c r iticism ex

pressed in a . above, t here were no 

r e comrnendat io ... s for " d ilutint:; 11 or reducing 

requirements for professional undergraduate 

degrees . 

c. In c onsideration of the dilemma posed in a. 

and b . above, a 5 and 6 ye a r undergraduate 

prog ram would appear to be the obvious 

solut ion . There was , h owever , l ittle 

enthu siasm for subs tantia lly l engthenin g 

the undergraduate program . 

J. The split - major was propos ed as an answer to the 

p roblem posed in item 2. The spl it-major would 

overcome s ome of the inadequacies of most c on

ventional t raining . Presumably the student 

wi th a split - ma ·or would emerge from a 5 or 6 

y ear program with two und ergradua te degrees or 

possibly with one graduate and one under6 raduate 

de gree . 

4. Wi th the exception of the libera l arts oriented 

prog ram and p roposals for t he split-major, t here 

seemed to be l ittle inclination to make d rasti c 

changes in undergraduate c urricula . There was 

general agreemen t, however , on the need fo r , and 

t he opportunities in , revis ed programs of gradu

at e study . Ca tegories of gradua te study whi ch 

a ppeared to r eceive most s upport are summarized 
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below. 

a. Graduat e work in the student 's area of ori 

gina l specia lty mainly to train research s 

scientists . 

b. "Retooling" and updat ing of technicians in 

their spec ializat ion. Such tra inin6 would 

probably not l ead to a graduate degree . 

c. A "broa d ening " program in Natural Resources 

leading to the ifus t ers d egree . Such a 

p rogram would be d es i gned to expand the 

horizon s and broaden the understand ings of 

p ersons trained in one of t he conventional 

resources S?ecia l t i es . 

d. A gradua te program fo r manage r s and poten

tial ma nagers with a concentration in 

Economics , Policy Formation and Public 

Ad.ministrat i on . 

5. There was genera l agreement that increased ex

change s of personnel between res ource organiza

ti ons and the universities would be highly 

desirable . The high cost of such exchanges 

in terms of r e-l ocati on of families and loss 

of momentum was r ec ognized . 

6. The n eed for better coordination of research be 

twe en t he universities and operat i ng agen cies 

was emphas i zed . 
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7. There appeared to be 6 eneral understanding tha t 

the management of the nation's resources is not 

the province of any single discipline and that 

policies and practices dealing with a sinGle 

resourc e inevitably have cons equences for others. 

Phillip O. Foss 
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