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Economic Issues in Controlling Agricultural Pollution
Gary C. Taylor *

Our present problems of environmental pollution result from more intensive
use of our natural resources and from slow rates of collective adjustment to rapid
technological changes. They also result from rapidly rising standards of environ-
mental quality demanded by a better educated, bettef informéd, more affluent and
more mobile’population. Environmental pollutionbmay be defined as those interac-
tions of men with their physical surroundings that result in diminished levels of
well-being. This definition emphasizes the ihportance of changes in perception
ofvthe observers as well as changes in the characteristics of the physical envir-
onment. Thus, pollution problems result from changesbin the presence or percep-
tion of the '"victims" as well as from changes in the activities of the "pollutors."

Discussion, controversy and confusion concerning pollution of our physical
environment has risen'sharply in the past few years. Increésing anxiety about
pollution among the general public is leading to actions through ali levels of
government. The agriculfural industry and rural people are directly involved in
their roles as both pollutors and victims of pollution. However, the major issués
involved are much broader than agriculture alone and the problems of agricultural
pollution can seldom be considered in isolation from the general problems of envir-
onmehtal quality.

The objectives of this paper are to: (1) stress the multiple decisionmaking
aspects of controlling envirommental pollution; (2) highlight a number of signifi-
cant economic issues involved; and (3) suggest some significant areas where economic

research can contribute to reduction of agriculturally related pollution.

* The helpful comments of my colleagues, particularly Joseph Biniek and
Max Tharp, are gratefully acknowledged.

Dr. Taylor is Chief, Environmental Economics Branch Natural Resource Econo—
mics Division, Economic Research Service, USDA, Washington, D.C.
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Agricultural economists have a unique opportunity to provide the economic infor-
mation that can facilitate adjustments to emerging envirommental controls at .

reasonable social costs.

Agriculturally Related Pollution——the problem areas

rThenagrlculturally related pollutants now con81dered problems are pest1c1des,H
animal wastes, sedlment, plant nutrlents, inorganic salts and minerals, forest and
cropkre31dues,Aagrlcultural process1ng wastes, and smoke; dusts and‘other'air:
pollutants [ll] The d1scu381on of pest1c1de re51dues is particularly audible at
the moment. The per31stent chlorlnated hydrocarbons are of maJor concern. Several
Statesbhave 1mposed.or are con31der1ng spray bansvor other stringent controls on
the use of persistent pestic1des.

Animal waste productlon is approx1mately two b111ionvtons per year;‘ Roughly
halfbof this waste 1s assoc1ated with concentrated 11vestock productlon. ThlS pro—
" blem is.expected to become morevserious as economies of 1ivestock production are
exploited through_fewer and.largerfoperations and as cheaperlchemical fertilizers
morebcompletely replace the ﬁsé'éf animalumanurestl | o |

| Sedlment is our'largest 51ngle pollutant of surface waters; Approx1matelybav
b11110n tons reaches major streams annually. Sediment is 1mportant as a carrler
of plant nutrients, pesticide residues and infectious agents. | |

Plant nutr1ents from soils; animal wastesnand fert111zers have contrlbuted
to locally serious problems of excess aquatlc growth (eutrophication) and nitrate
contamlnatlon of ground water supplles. Saline 1rrigat10n drainage Waters are an
'1mportant problem in arid areas; | o '> | |

The high organic content of forest)and crop residues(and agricultural pro—
ce881ng Wastes is a major problem in’ many areas.b Low utlllzatlon values present

solid waste disposal problems. Burning may create air pollution. Serious water

pollution can result from placement or wash into surface waters.



Decisionmaking for Environmental Management -

A recent publication asserts, '"We are as Gods and might as well get good at
it" [14]. Modern man, relatively speaking, is as the Gods in his present power.
- to mobilize resources,.kndwledge_and energy‘tb,alter the environment in drastic
ways. We must "get good at it" fox our own»prqtectibn and well-being.

We differ, however, from Gods, economic men and philosopher kings in a num-
ber of singificantrways,  Our objectives are multiple,ahd conflicting. Our infor-
-mation is limited. Our deéisionsvare‘Seqhentialband constrained. Furthermore,
our political economy and éocial value systems.have so evolved as to make itvrela—
tively easy. to mobilize sufficient power, to effect,rapid,technolqgical changes.

But at the same time itvis'more.difficultfto launchfeffortsfof similar force and .
speedvto_attackvpressing éocial problems. that may, in fact, result from on-going
technical changes. | |

- Decisions on.environmental management are made at differentvéoints in time
by millions of individuals andvorganizations._.I propose to highlight'a number
of economic issues within a three—tiervhierarchy,of decisionmaking levels [4].
These levels aref first,:the,individual or firm; second,‘the‘bureaucrétic and
legal_syséemé‘thét”oberéte to facilitate and constrain decisions at the first leﬁel;
and top most, the arenas of the 1egislatﬁres, the commissioﬁs, thé high courts,
and even the industry board rooms where broad decisions_éffecting the second level

framework are made.

Decisibnmaking in the=Legislative-Afenas

Much of the present tﬁrmoil'over‘environmental duality results from inadequate
representation of the perceptive pollution "victims" in the“political decision-
making process. These "third parties" are currently being represented to a large

extent in the national communications media. What is a socially desirable and

!

JEN—e



-4
economically efficient means for their representation within the political process?
' Citizen advisory groups? Scientific advisory boards? = Court actions? Or should

extraordinary powers be granted to ihdépeﬁdentfSubgovernméhts?“'Woimaﬁ“andféthefé3
have argued for an“organizétion‘tO’cbntrol7enVironmental management at the Fédefél
level similar in power and authority to that of the Pentagon {12, p. 11007.

‘What level of government should assume responsibility for control of specific
environmental problems? Involved are the'speCific'instruﬁ;nt5>appropriété'fOr
program action--taxation, subsidy, education, regulatofy powers; the representation
-of concerned parties; and the capability to bUild-éffectiVe buréaucracies with
adequate technical compétence and research support. To oversimplify, the prepon=
derance of discretionary spending power rests at the Federal 1evei,:thérbrbade§t'
regulatory powers reside with the States and it is widely believed that the &iews‘
of the citizens are best represented‘thfough their localrgovernmehtsl Allee and
Clavel, in their study of poultry waste pollution, concluded that effective com-
pulsory regulation would probably require‘the technical capabilityband 1ega1"‘
powers residing at the State or regional level [1].

It is analytically frustrating when legislatures do not specify clear and "
-definitive objectives for public programs. Part of this situation results from
sequential decisionmaking on problems at hand combined with a general lack of
capabiiity to simultaneously review previous decisions for inconsistencies. How-
ever, part of the specification problem results ffom uncertainty about the pro-
bable effects of alternmative deéisionsf The responsibility for this vagueness
lies partly with thosebiﬁdividualé and iﬁStitutions wﬁolshoﬁld anticipate infor—
mation needs‘and @ake_it their business to reduce the areas of uncertainty at the
fime of decisiqn.' In the cqmplex area of enviroqmentéi quality,vthe probability
is particﬁiarly great that legislatiye objectives will be either»vague or on the

other hand, overly narrow.



Decisionmaking in Bureaucratic and Legal Systems

. The dssues ét;the,second level are»cgpcerned with the structure and perfor-
mance ofwsystems‘of-cgnstraints.and incentives influencing decisions and actions
by individuals, firms and groups. We know relatively little about the influence
of our legal framework, eige, courts,‘tax,systems.and financial regulations,‘with— v
in the web of constraints and incentives surrounding Qur'individual environmental
managers [8]. In action programs, what are the effects on management décisions
of subsidy, regulation,-education, or technical assistance activities?

At the institutional and program lewvels, there is the same universal need to t
make decisidﬁs{based,on incomplete information about feasible alternatives. How
much time‘and;reséurces can.be allocated to reduce areas of uncertainty? Under .
recent Federal legislation, air and water quality sﬁandards are established on a
Federal-State basis.  How can these stapdards be met? Which instruments or com—
binations of regulation, financial incentives, education’and technical assistance
are effective, efficient and desirable fof different-enviropmental problems and
situations?

If regulations and police power are .to be empioyed, the regulationsﬂmust be
) reasonable, equitable, effective, enforceable, widely understood, and reasonably
"popular." What will various systems of regglation cost? Given.the-relatively‘.‘
high tolerance’of'Américans for illegal activity, whaf are reasonable assumptions
as to levels of compliance under compulsory regulations?

McNabb has. .observed, regarding feedlot pollution control, that the effective-
ness of extension education programs in achieving satisfactoryzﬁqluntary regulation
is: in QOubt. But that, if compulsory regulation ié.eventually:needed, it will be
achieved more easily and will no doubt be,more‘effegtivevif based on widespread o

understanding achieved through earlier efforts toward.voluntary fegulation.[S, p. 36].
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The ecbnomicﬂisSueé,surrOunding the use of financial-incentives for pollution
control; subsidies,'lbans;jgeneral-and specific taxes or-fines are familiar to.us.
Who,benefits?».Whovpays?“JWhat.is efficient.and what<isiequitable?,*However{.if~A
.pollutes B's environment, does A owe B_Or*should_B‘pey-AAto,contrOI pollution;
What is an effective‘and/or efficient'cost»Sharingiarranéement??"

‘There ‘are also the issues of incbme‘distribution.n.Carlsothas‘pointed out
that the current'eStablishment‘ofvairland Water quality standards is a'etrugglet,
between the grotps who will bear the burden, e.g., municipalities and industry,
and the beneficiary groups, often of higher socioeconomic status, such as out-
door recreation'enthuSiastS”[j, p;HSSI;: ‘He feels, in the case of water pollution,
there is evidence that redistribution of income will be regre331ve, benefltlng
higher~income'groups; However, in'our politiCal~deCisionmaking_process;~we may: 3
anticipate»some adjustments oetween'the setting‘of'standards and the’acﬁieving5-“
of them.“ |

~Pollution controls may result in redlstrlbution of incomes from upstream to
downstream water users and from established resource users to subsequentfresource
users. ‘Stepp hae.discuseed the interregional income distribution issue“regErding
the nondegredation requirement that Federal-State waters be‘maintained at-leést;
atvpresent'quality levels. - Had the Foundlng Fathers enforced ‘a nondegradation
erosion standard, as part of our land policy, agriculture ‘might be limited to the
thirteen original States [10, p. 6]. The point, of course, is.the‘neceSSity to
consider the distributional effects of environmental controls in as broad a con-
‘text, as is possible."

:The‘establishment'of~environmentel:cOntrols”requires compromises between the
need’toimaintain a reaSOnablyfstable-system'of’Constraints-and'incentivesAforb
- efficient programmlng of: production and- consumptlon and the need to prov1de suffi-

cient flex1bility to adapt the incentive system to changing technology, changlng
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sets of tastes'and“preferences’orinew pollutants. (One begins to feel that every '
.magazine informs him he is polluted by something new.)

The question of bureaucratic‘flexibility has both organizational and techni-
cal information aspects. Are generally.coordinated‘groups of environmental‘agencies
~with narrow objectivesymore-effective and flexible over time than superagencies with

broad_objeCtives? Federal-State programs may be more or less flexible than separate

programs. How effective are advisory groups or expert consultants in achieving

bureaucratic flexibility?

Decisionmaking by Individuals and Firms

In con51der1ng dec131ons by 1nd1v1duals and firms, it appears we have returned
to more familiar ground Perhaps, but there are still the continuing unresolved
issues oflbenefit—cost analy31s. There arepthe contlnuing ignorances surrounding
‘the incentive effects of various taxation systems and,the continuing lack of
research effort on them. One of the moSt,important guestions is how governmental

.actions can be designed to strengthenbincentives for private or voluntary decisions
to_manage‘the environmentbin socially desirable ways; -Voluntary action in our
society is considered the key to solving social problems. Even the use.of police
power must be predicated on voluntary compliance by the vast maJorlty What are
the fea31ble and effective alternatives for ach1ev1ng a w1despread sen81t1v1ty
about relationships betueen individual actions and env1ronmental problems?» What
legal oriprogram changes would reward ingenuity; development of.new technoloéy
or changed patterns of operation to reduce environmental problems?. o |

There is the question of how individuals in various s1tuat10ns and various
roles perceive environmental pollution situations. What do they want changed?

How should it be changed? Who should change it? ~ Who should pay for it? ' Because

of the technical complexity of many environmental problems, large groups may be
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unaware, misinformed or apathetic. If so, how can this situation be reflected in

decisionmaking on environmental control?

| A’Sffategy:for Sdcioeéonomic'RéSearéH
Haviﬁéiédﬁsi&éfed some of the iésues;'&hét research should we uﬁdertaké? It
Qouid Béwfine'éo be éble to'coﬁciudebfhatIWé éhéﬁld research the:ecoﬁoﬁié aspeéts
of éil these’issdes:pius those new Questions:unc0vefed in the proéess; (Sadly,
evenkcgﬁﬁitteeé pfojéctiﬁgureseaféhtneéds seldom reach such ethereal ecstasy.)

Realistically we must content ourselves with some selected efforts.

Empirical Studies
'Aithbugh fhere>ére ébme-sefious défiéienéies in oﬁr:thedﬁeticél concepts? the

preésing'néed fox impfdving fhe pollﬁtioh éontfol deéiéions; that ﬁili‘éffecf
agficuifﬁré in.the nek£ féw yearé; inVolVeskempiricalvecbnbﬁic information. Thé'.
lead priorities should beigiveh to the'empifical.prbblems, hostT6f'whi¢ﬁ'are ﬁith_
;ﬁ‘réﬁge of‘duf présentvcéhééptuéi gfésf.li:

| Empirical case studies of.polluinhISituations are néedéd. 'There is little
inforﬁatibn‘oﬁ costs and benefifs for épecific éituations.‘ We need to determine
who is reélly burdened by poliutibn’byAtradihg‘throﬁgh'thé effects in real situa-
tioﬁs. Informatioﬁ isbneeded.on fhe'timihg'of pollution damagés. The costs of
aiternative means of control are oftéﬁ very sensitive to the probébilities'of
crifical.péliufion oécﬁfrencés; Itbié only throughbdevelopmenﬁ of valid informa-
tion from empirical studies that‘the widély ébnflictingvclaimé 6f benefits and
costs can be narrowed and sighifiéanf.progréss made towar& the development of

efficient means of environmental control.

Systems Approach

The complexity and interrelated aspects of environmental management support
a systems approach to many of the problems involved. Both the economic effects

and environmental effects should be considered. The economist and ecologist share
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a-common systems concept in the initial stages of problem solving at least.  The ..
potentialeor»mutuallbeeneficial collaboration on environmental problems‘shoﬁldwg
be more fully explored.

Ayres and"Kneese;Vinvconsidering-solidhwastes’asfafmaterials handling’pro—
blem, have’ demonstrated the usefulness of the systems approach for cons1der1ng
pOSSlble alternative actions and: for highlighting critical needs for additional f
research'[Z] - For: example, there has been some - agitation for banning chemicall
fertilizers because of high nitrate incidence in fOOd and drinking water supplies;

¢ ‘ . L
Smith has pointed out, however, that a third of our present crop production is
dependent on chemical fertilizers [9, p. 174] A general study of nitrates.nsing

the systems approach could be useful in delineating the p0531b1e effects and costs

of various fertilizer use- controls,

ReactioanatternsV’

: RelatiVely'littlefinformation'is'available,onfthe reaction patterns to envir-
onmental control programs that1mightvbe‘anticipated from:firms and. groups  in various
representative situations}»vPollution'regulation‘may have~a‘significant effect on -
the 1ocationfof indiVidual’agriCultural'firmsfand the‘competitive positions-of.
'various'producing and processing-areas; Water pollution regulations, for example,'
might be ‘expected to give those areas with heavy - rainfall and fast moving streamsi
a competitive advantage for firms generating large volumes of oxygen—demanding .

waste water [6 p. 148]

Analysis of FirmS'

More 1nformation is needed on the costs to the agricultural firm of alterna—
tive means of pollution control In addition, we need to look ahead and deSign
eff1c1ent systems of food and fiber production that Wlll minimize pollution as a

way of d01ng bus1ness,



Data Sources

"While the present. sources of agricultural data are not completely adequate
to support environmentél'control decisions, there is still considerable potential
for useful*eXploitatioﬁ. Additional sources of déta»onvthezextent, locationfand
.severity of agricultural pollution will need to be developed. Some efforts have
" been made toward developing indicators of social welfare [13]. These efforts
should be continued and expanded to more accurately guage trends.in environmental

conditions.

Interdisciplinafy Reséarch
| pr many importaht queétions, it is obvious.that the economié researchef will
be depéndent on inputé from othef.disciplines. Studies of enviroﬁmental percéptidn,

for example, will require collaboration with other éocialbscienfisté. The agri- |
cultural economist, by training and experience, is often able to’workieffeqtivelyw
in this type of situation. The particular vehicle for including other'disciplines
in the research approach--literature review, consultation, coordinated projects or
operaﬁions research groups--depends on the nature of the problem, the resources
available and the personalities involved. However, the complexity of the problems
of énvironmental control makes it extremely difficult to keep adequately on research
developments in the several related disciplines. (The proliferation of professional
journals alone promises to undo anyone who may consider himself up-to-date at the
present time.)

The complexity and dynamic aspects of environmental quality problems insures
thaf we will not lack forvchallenging‘research questions. In fact, the vériety'
of questions provides ébundant opﬁortunity to SAtisfy both our intellec;ual

. ‘ . /
curiosity and our professional obligation for relevancy to pressing social issues.
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