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Abstract
Non-trade Concerns and Domestic/I nternational Policy Choice

In recent years increased emphasis has been placed on a range of “non-trade’” concerns and their
implications for the move towards freer trade. We review the basis of several of these concerns,
focusng paticulaly on multifunctiondity. The smple view of a fixed proportions relationship
between agricultura production and non-commodity outputs, such as landscgpe amenities, is
shown to be untenable. Neverthdess, policies to interndize the effects of multiple externdities
and public goods must be sdected jointly to account for any interrdationships among them,
and/or the market goods from agricultural production. We argue that this requires a shift away
from traditiona agricultura policies with ther commodity orientation, towards a new policy
paradigm that has a naturd resource focus. We dso suggest that this will require a shift in the
location of where policy is formed and implemented from the center to the community level. We
believe that this change in policy focus would be consstent with the move to freer trade,
dthough some expanson would be needed in the range of policies that are consdered
permissble under the green box category of the WTO Agreement on Agriculture. We argue that
magjor non-trade concerns can be satisfied in a way that is not inconsstent with freer trade, and
that freer trade would not undermine important domestic objectives.

JEL classification: Q17 Agriculturein Internetiona Trade

Keywords: agriculturd trade, non-trade concerns, multifunctiondity, agricultura policy



Non-trade Concerns and Domestic/I nter national Policy Choice

David Blandford and Richard N. Boisvert!

Non-trade concerns have traditiondly figured prominently in agriculturd trede policy and in
international negotiations to reduce trade barriers. For more than forty years after the conclusion
of the Genera Agreement on Taiffs and Trade in 1947, the dominance of domestic agriculturd
policy objectives limited progress on liberdizing agriculturd trade. Countries with high levels of
domestic agricultural support pointed to a range of traditiona domedtic policy gods that might
be undermined if trade barriers were lowered. In the Uruguay Round of GATT negotiations,
launched in 1986, it was recognized that domestic agricultural policies had to be addressed, both
to assure countries that domestic objectives could ill be pursued, and to impose internationa
discipline on how countries could go about this. The Agreement on Agriculture (AcA), sgned in
1994, is noteworthy in that it contains provisons on both trade measures and domestic support,
explicitly acknowledging the critical linkage between domestic agriculturd policies and trade
policies.

In recent years, the range of non-trade concerns has broadened. The list now appears to include
food security, food safety and qudity, anima wefare and rurd development, in addition to the
collection of attributes that are encgpsulated in the term “multifunctiondity”. While the latter
concept appears to have various interpretations, the mgor intent is to characterize agriculturd
production as a multi-output activity in which there are both commodity and norcommodity
outputs. In addition to food, fiber and agriculturd raw materids, these multiple outputs may
include environmental effects, landscape amenities and cultural heritage (agpects of how land is
used) that yield “socid’ benefits not traded in organized markets. Such non-market outputs have
no price because an individud’s enjoyment (consumption) of the good does not reduce the
quantity avallable to others, and it is not possble to prevent someone consuming the good once it
is made available.?

In addition to concerns associated with land use, @rtain other nontrade concerns may aso have
public good atributes, in particular anima wefare. However, for the most part, the remaning
nor-trade concerns appear to relate to whether freer trade undermines the ability of a country to
guarantee a sufficient supply of domedticdly produced food or to maintain a level of agricultura
activity that promotes the economic and socia development of rurd aress. Such concerns are
quditatively different from public good issues snce they do not involve missng markets. Instead
they relate directly to the efficdency with which exiging markets function, and the acceptability
of market outcomes. Public good issues are far more complex since they involve the possbility
of market falure. The linkage between the two sets of non-trade concerns (public good and
other) is that both may be affected by the impact of freer trade on domestic agriculturd
production. In this paper, we pay paticular atention to the multifunctiondity issue, snce in our
view, this rases the grestest chalenge for the traditiond multilatera approach to trade policy.

L An earlier version of this paper was presented at the European Association of Agricultural Economists seminar on
“International agricultural trade: old and new challenges’, Helsinki (Finland), August 17-18, 2001.

2 These characteristics of public goods are non-rivalry and non-exclusivity. Unlike public goods, positive and
negative externalities are divisible and depletable, but are also unpriced.



We dso ague that this issue places in question, the whole foundetion of traditional domestic
agricultura policies.

The debate on how to reconcile multifunctiondity with freer trede divides dong two rdatively
diginct lines Some argue that without appropriate domestic policies, free trade will jeopardize
public good benefits. Others believe that such policies are designed to be nothing more than
trade digtortions in disguise. It is easy to predict where the battle lines have been drawn. High
cost producers with high levels of domestic support see the continued provison of subsdies to
agriculture as the way to secure multifunctiond public benefits. Low cost producers argue that
such subsdies, particulaly when provided through commodity programs, are neither optima nor
desrable for ensuring desired levels of public benefits. The postions of the two sSdes are clearly
polarized.

In this paper, we argue that atempts to resolve the impasse within the traditiond
domedtic/international  trade policy paradigm ae likdy doomed to falure The issues
surrounding multifunctiondity are dmply too complex in their globa, country-specific, regiond,
and locd dimendons. We ague for a fundamenta rethinking of the way in which domedtic
policies are formed and the approaches used to achieve desred outcomes. We argue that a new
domestic policy paradigm for agriculture, which focuses on the sector's importance as a user of
land and other highly vaued natural and environmental resources, islong overdue.

To accomplish our purpose, we review briefly current multilateral trade policy and how it relates
to the debate over non-trade issues. We make some brief comments on the rdaionship of this
framework to food security, food safety and qudity, anima welfare and rura development. We
then deve in greater depth into the “multifunctionality” issue, not so much to resolve the debate
over definitions, but to illusrate its varied dimensons and the futility of attempts to address them
within the context of the dngle, smpligic policy indruments that characterize most current
agriculturd policies. We use this discusson to argue for a new policy paradigm and provide
some concrete suggestions of where and how to focus future policy initiatives. We discuss the
relationship between such initiatives and internationa obligations. We dose by offering our
conclusons, emphasizing the reasons why our new paradigm may be the only way to resolve the
current policy impasse surrounding multifunctiondity.

International Trade Policy and Non-trade Concerns

The coming into force of the Generd Agreement on Taiffs and Trade on January 1, 1948
provided the underpinning for the multilatera approach to trade issues that has characterized the
period since the end of the Second World War. The preamble to the treety identified itsams as:

raising standards of living, ensuring full employment and a large and steadily growing volume of
real income and effective demand, developing the full use of the resources of the world and
expanding the production and exchange of goods through reciprocad mutualy advantageous
arrangements directed to the substantial reduction of tariffs and other barriers to trade and to the
elimination of discriminatory treatment in international commerce (General Agreement on Tariffs
and Trade 1986, p.1).

In pursuit of these objectives, eight rounds of trade negotiations have been completed, the latest
being the Uruguay Round (1986-1994). Further negotiations on agriculture are currently



underway as pat of the Agreement on Agriculture (AoA) that resulted from that round. The
mgor am of dl the GATT/WTO negotiations has been the reduction of barriers to internationd
trade on a non-discriminatory (most favored nation) basis.

The GATT included a limited set of genera exceptions to the terms of the treaty (Article XX).
These exceptions included measures to protect public moras, human, animd or plant life or
hedth; patents, trademarks and copyrights, and the protection of nationd treasures of artidtic,
hisoric or archaeological vaue. However, these were not specificdly identified as “non-trade’
concerns.

The AOA, by contrast, includes an explicit reference to such concernsin its preamble;

commitments under the reform program should be made in an equitable way among &l Members,
having regard to non-trade concerns, including food security and the need to protect the
environment.

The AoA dso makes reference to the specid needs of least-developed and net food-importing
countries, noting that:

Developed country members shall take such action as is provided for within the framework of the
decison on measures concerning the possible negative effects of the reform program on least-
developed and net food-importing developing countries (Article 16).

It has been accepted in the GATT/WTO negotiations that countries at different stages of
devdopment should be dlowed some flexibility in meeting domestic objectives, poorer
countries, in particular, should not be held to the same standards as richer countries.

The reform commitments in the AcA reae to market access (reduction in bound tariffs and
agreed import levels); limitations on export subsdies and reductions in cetan forms of
domestic support. Article 13 of the AOA provides an exemption from the disciplines of the
Agreement for domestic support measures that have no or minima trade-distorting effects, or
effects on production. These so-cdled “green-box” categories of support are summarized in
Tablel.

Many of the permitted green-box measures relate to nonrtrade concerns. Thus, for example,
public stockholding and domestic food ad relate to food security objectives;, decoupled income
support, income insurance and safety nets, and disaster payments relate to equity and, indirectly,
to rurd devdopment ams. Other measures that relae specificdly to rurd development are
invetment aids and regiona assdance. Payments for environmentd purposes are aso
permitted.

The Agreement on Technicd Barriers to Trade that resulted from the Uruguay negotiations aso
contains provisions relating to non-trade concerns. Thus Article 2 specifies that:

Members shall ensure that technical regulations are not prepared, adopted or applied with a view
to or with the effect of creating unnecessary obstacles to international trade. For this purpose,
technical regulations shall not be more trade-restrictive than necessary to fulfill a legitimate



objective, taking account of the risks non-fulfillment would create. Such legitimate objectives are,
inter alia: national security requirements; the prevention of deceptive practices, protection of
human hedlth or safety, anima or plant life or health, or the environment. In assessing such risks,
relevant eements of consideration are, inter alia: available scientific and technical information,
related processing technology or intended end-uses of products.

A centrd isue therefore, is the extent to which exiging internationd agreements permit
countries to satidy ther nonttrade concerns, and whether further reductions in tariffs, export
subsdies and domestic support would undermine that ability. In order to examine these issues,
we offer some comments on arange of non-trade concerns.

Food Security

The mog recent and exhaudive internationa policy datement on food security and its
relationship to internationd trade is contained in the Plan of Action for the Food and Agriculture
Organization's (FAO) World Food Summit, held in Rome in 1996. The plan defines food
Security as.

when dl people, at al times, have physical and economic access to sufficient, safe and nutritious
food to meet their dietary needs and food preferences for an active and healthy life (paragraph 1).

The plan notes that many factors can affect the achievement of this god. These factors include:
poverty; civil drife naturd disssters, climaie rdaed ecologicd changes,  environmentd
degradation; and inadequate access to the means of production (land, water, inputs, improved
seeds and plants, gppropriate technologies and farm credit). Trade is identified as a key dement
in achieving food security by promoting the effective utilization of resources and economic
growth and by reducing the effects of production and consumption fluctuations, and the burden
of stockholding. In addition to supporting the implementation of the Uruguay Round Agreemert,
the plan cals for a range of trade-rdated measures to achieve food security. These include
improvements in domedic marketing and trangportation infrastructure; financia assgance to
improve productivity and infrastructure, and to help developing countries meet food safety and
sanitary  requirements, measures to safeguard the ability of importing developing countries,
particularly the poorest, to purchase supplies on reasonable terms and conditions; action by
exporters to ensure rdiability of supply, induding refraning from usng export redrictions a
reduction in export subsidies and responsble adminidration of export-related trade policies;, and
the promotion of nationa and regiond food security policies and programs, particularly for food
staples.

The plan dresses the importance of refraning from unilaterd measures tha ae not in
accordance with WTO obligations, in order to redize the benefits of trade for food security, and
the importance of implementing the commitments to least-developed and net food-importing
developing countries contained in the Uruguay Round Agreement.

3 The Uruguay Round agreements embody provisions for “special and differential treatment” for developing
countries. A special Decision sets out objectives with regard to the provision of food aid, the provision of basic
foodstuffs in full grant form and aid for agricultural development. It also refers to the possibility of assistance from
the International Monetary Fund and the World Bank for the short-term financing of commercial food imports. The
Committee of Agriculture, set up under the Agreement on Agriculture, monitors the follow-up to the Decision.



This view of food security essentidly focuses on measures that are supportive of, or
complementary to, freer trade. To the extent that developing countries need to make investments
that enable them to improve productive efficiency, government subsdies for investment and
agricultura input subgdies for low-income or resource-poor producers are specificaly exempted
in the AoA. The man issues for developing countries are whether developed countries will
actudly ddiver on ther commitments to hep developing countries adjust to an environment of
freer trade, and whether food exporters will meet the commitment to be reliable suppliers. These
issues are on the agenda for the current round of agricultura negotiations.

Some mgor food importing developed countries aso sress food security as a concern. Rich
countries do not have to worry about their ability to afford food purchases, dthough this may be
an issue for certain disadvantaged groups of consumers in these countries. Beyond the question
of rdiability of supply from exporters, the key internationa issue seems to be whether rich
countries should be dlowed to subsidize domedtic production in order to maintain a certain leve
of sdf-sufficiency, and, if so, how such subsidies should be provided.

Food Safety and Quality

Concerns over food safety and quality relate to whether freer trade will increase risks to human,
anima or plant life and hedth, or will undermine food qudity. The former of these concerns is
currently handled by the Sanitary and Phytosanitary (SPS) Agreement that resulted from the
Uruguay Round.

The SPS agreement alows countries to use sanitary and phytosanitary measures to protect
human and animd or plant life and hedth, providing that these measures are based on cientific
principles and do not arbitrarily or unjudifiably discriminate among trading partners. It cdls for
the recognition of equivdent messures in other countries and internationd harmonization of
dandards. The Agreement cdls for risk assessment based on scientific evidence and potentid
economic impact.

The trestment of food qudity, beyond the question of food that poses a hedth risk, is rather less
clear in current agreements, primarily because qudity is a more subjective issue than safety. The
Technical Bariers to Trade (TBT) Agreement covers technicad standards, including packaging,
marking and labeling. It requires that imported products be accorded trestment no less favorable
than that for like products of nationd origin, and that technica regulations should not be an
unnecessary obstacle to trade. It identifies some legitimate objectives for the use of standards and
for the gpplication of avalable scentific and technicd information in determining these
dandards. The Agreement cdls for specid treatment for developing countries and technica
assgtance to help them meet standards set by importing countries.

In some countries, quality and safety issues that are not, or only weskly, supported by scientific
evidence have been associated with food imports — the use of growth hormones in meat
production and geneticaly modified food ingredients fal under this category. If consumers are
concerned about these atributes, labeling can be used as a means to inform them about the
characteristics of the goods on offer.? It is dso likely that food retailers will respond to consumer

4 Labeling is not a simple issue, however. In particular, there are important questions about what should be put on
labels, and whether |abeling should be mandatory or voluntary.



concans in sourcing supplies. The use of import redrictions based upon largely subjective
asessments by government officids of what conditutes an acceptable product is unlikely to
contribute to consumer choice or to harmonious trading relationships.

Animal Wdfare

Animd wdfare has become an increasingly important issue in Europe. Legidation has been
introduced a both EU and member date levels, and a number of private anima wefare schemes
have been created (Blandford et d., 2002). Animd wdfare is an issue that may involve a public
good dimenson. The way in which farmers treat animas may not affect the qudity of animad
products in an objective sense (dthough some might argue the opposte), but it may affect the
wdl-being of both consumers and non-consumers because it offends their mord or ethicad vaues
(Blandford and Fulponi, 1999). In this sense, the act of production generates a negative output
(mord or ethical dissatisfaction) in addition to the commodity (mest or eggs, for example).

As in the cae of food qudity, there would seem to be little judtification for redricting trade
based upon anima wefare concerns. To the extent that higher wedfare standards impose
additional costs on domestic producers, there may be a case for compensatory payments or
invesment aids to dlow them to offset those cods. There is dso a case for the voluntary labding
of products that conform to higher anima wefare sandards than the norm (eg., “free range’

€999S).

Rural Development

The non-trade concern over rurd development rests on the assumption that agriculture is an
important part of the rurd economy. In this case, a reduction in output due to the inability to
compete internationaly might cause a contraction in economic activity in rurd aess, and
possibly socid disruption.

In most developed countries, agriculture accounts for a reatively smdl part of the economy and
totd domestic employment. In the European Union and the United States, for example, the sector
contributes less than 2 percent of naiond income and 4 percent of nationd employment
(Blandford, 2000). If we expand our definition of the sector to include activities from input
supply through to retaling, agriculture is associated with a much larger proportion of income and
employment® In the United States, for example, the expanded sector contributed roughly 12
percent of national income and 17 percent of totd employment in 1999 (Edmondson, 2001).
Much of this economic activity and employment is generated outsde rurd aress. In the United
States, 73 percent of the tota employment generated by agriculture and agriculturdly related
industries was in urban areas in 1997; two thirds of the totad employment was in wholesale and
retal trade (Mgchrowicz, 2001). OECD sudies relating to the early 1990s, suggest that the
contribution of the agriculturd sector as a whole, including upstream and downstream indudtries,
rarely exceeds 20 percent of totd employment in regions that are identified as “predominantly
rurd” in indudria countries. Furthermore, as demondrated by the growing proportion of farm

> An expanded definition of the domestic agricultural sector inflates its importance, but the interpretation of the
income and employment numbers must be treated with care. Any industry whose output is used in retail food
products could lay claim to portions of the employment associated with food sales. Furthermore, in meeting
consumer demands for food, it may not matter whether the agricultural commodity component is produced
domestically or isimported.



household income that is derived from off-farm sources in indudtrid countries, it is famers who
are increeangly reliant upon other parts of the rurd economy for their well being, rather than the
reverse (Blandford, 1996).

Structural condraints, that limit the growth of the non-farm economy in rurd aress, are a centrd
issue in rurd devdopment. This is reflected in the difficulties that many rura populations are
having in taking advantage of new technologies, particularly the Internet, and the emergence of a
“digitd divide’ between rurd and urban areas (Leastherman, 2000). It is for such reasons, that
some commentators have suggested that the commodity-focus of current agriculturd policies
should be replaced by arura focus (Castle, 2001).

There are rurd aess tha are heavily rdiant on agriculture. This is particularly true in developing
countries, where the proportion of the populaiion employed in agriculture and the sector's
contribution to employment is usudly much higher than in developed countries. In developing
countries, a reduction in agricultura output resulting from freer trade could have a dgnificant
impact on regiond economies. As in the case of food security, the primary issue seems to be
whether countries should be dlowed to subsidize domestic production in order to mantan a
certan leve of agricultura output, and, if so, how such subsidies should be provided.

Multifunctionality

As dated above, by devatling the multifunctiona non-commodity outputs from agriculture to a
place of prominence, we recognize the socid vaues of agriculture that are not traded in
organized markets. To comprehend the dgnificance of this view for domedic and internationa
policy, we mugt devise a way to “levd the playing field” in order to compare policies affecting
the production of non-commodity outputs with those affecting commodity outputs, even though
it is difficult to vaue non-commodity outputs or to determine how inputs are combined in their
production. We need not agree on every norrcommodity output to incdude in a definition of
multifunctiondity. We must agree, however, not to lig only those with socid benefits, there are
norn-commodity outputs that impose socid cods. It dso matters little whether these socid
benefits or cods derive from an externdity or the public good nature of the norncommodity
outputs.

We are assigted in our task by characterizing multifunctiondity as joint production — a Stuation
in which two or more outputs are technicaly interdependent (Shumway et d., 1984).° Origindly,
the definition of joint production focused only on commodity outputs — the cdassc definition
refers to things that cannot be produced separately, but are joined by common origin or non
dlocable input (eg. wool and mutton from sheep, wheat and straw, or soybean med and ail).
There are two other important, but quite distinct conditions, that give rise to inter-linkages
between products: when there are technica interdependencies in the production process, or when
outputs compete for an (dlocable) input that is fixed at the firm leve.

A broader notion of joint production, where outputs occur in other than fixed proportions, was
introduced by Baumol et d. (1988) to show that under free entry and exit multi-product firms
will exigt only if joint production is less expensive than is separate production.

® This discussion draws heavily on two technical annexes prepared by Boisvert (2001) as part of an OECD report
entitled Multifunctionality: Towards an Analytical Framework.



Recent atention has focused on the implications of this broader concept of joint production for
edimating complete systems of agriculturd supply and demand equations for commodity inputs
and outputs (Shumway et d., 1984; Leathers, 1991). If production is joint, the nature of supply
response or input demand to changes in relative prices is different than for non-joint production.
There are cross-price effects among both inputs and outputs. For commodity outputs, private
markets ill function, and joint production is neither necessary nor sufficient for public
intervention. The dtuation is different when non-commodity outputs are conddered explicitly; it
isthe nature of this intervention that is at the heart of our policy discussion.

A Formal Definition

Since joint production encompasses dl production Stuaions in which two or more outputs or
products are technicaly interdependent, joint production of outputs, Y; (j = 1, ... , m), and inputs,
Xi(i=1, ..., n)canbedesxribed by animplicit transformation function:

F(Yll"'l Ym1 xl!"'l xn) :O

to which the redrictions implying non-joint production do not gpply. The most commonly
quoted conditions are due to Lau (1972, p. 287):

CONDITION 1 The production function is nortjoint in inputs if there exigt individud
production functions f; suchthat Y = f i(Xi,..., Xim) and Xj = &m Xjj imply F(Y1,...,Ym;
X1,..., Xn) = 0.

CONDITION 2 The production function is said to be non-joint in outputs if there exist
individud input requirement functions, Gj such that Xj = Gj (Yjj,...,Ymj) and Yi = &n Y;
imply F(Yi,...,Ym; Xi,...,Xn) = 0.

These are the mathematical conditions that apply when there are no technica economies or
diseconomies, because of the production of the multiple outputs (1) or the use of multiple inputs
(2). Although perhaps somewhat counterintuitive:

» If production is non-joint in inputs we can define a separate production function for each
of the products.
» If production isnon-joint in outputs, there are separate input requirement functions

It is cdear from these propogtions that “jointness’ in outputs is pervasive in agriculture, most
input demands are affected by the prices of other inputs. The case of “jointness’ in inputs —
where outputs are economicdly interdependent because of cross-price effects in supply —
however, is more relevant for our purposes.”

A necessary and sufficient condition for technology to be non-joint in inputs is for the profit function to be
additively separable in output prices Lau (1972, p. 288):

p=ampiFi (/p),
where F; is the individual profit function for the ith output, p; is the ith product price, and r is the vector of input
prices. Thus, non-jointnessin inputsis equivalent to:

To/f: o = TY*i /99 =0 (i * ).
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A Sylized Model of Joint Commodity and Non-commodity Outputs

In gppendix 1, we capture adgebraicdly the criticad aspects of joint production by usng a
relatively smple modd. In this modd, there are two commodity outputs and two non
commodity outputs — one podtive environmentd resdud (for example, landscape) and one
negative environmenta externdity (for example, pollution). Each commodity is produced with
only two inputs, land and a purchased input.

The environmenta resdua is associated only with the purchased input used to produce
commodity 1. Production of the resdua increases exponentidly with the application of the
purchased input, but pollution declines if, ceteris paribus, production of good 1 becomes more
land intengve. In this case, production of the environmenta residud and good 1 is joint because
they both require the non-alocable purchased input. There is no way to isolae the separate
contribution of the purchased input to good 1 and the resdua. Interestingly, the purchased input
in this case is alocable between the two market commodities.

Landscape amenities increase with the amount of land in agriculturd production, but a a
decreasing rate. Land is an alocable input with respect to the two commodities, but it is non
dlocable between both commodities and the production of landscape amenities.  Thus, when the
amenities are conddered explicitly, production is joint as well. As commodity output expands,
the additiond inputs needed in production contribute jointly to an expanson in the non
commodity output, but not in the same proportion. Thisis the essence of jointnessin inputs.

As output 1 expands dong the profit maximizing expandon path, the environmentd residud
increases proportionately more. The two goods are technical complements but because the
environment deteriorates with production of the resdud, good 1 and the environment are
technically competitive As ether commodity output expands, the supply of the amenity
increases less than proportiondly to the commodity output. They ae dso technical
complements

This discusson establishes technicad interdependence between joint commodity and nor:
commodity output; the only evidence of any economic interdependence is through commodity
prices. However, it is only through the economic interdependence of joint outputs that we find
the common ground on which to compare policies rdated to commodity as wel as nort
commodity outputs.

In words, the supply of an agricultural good is affected by changesin its own price, but not by prices of other goods.
These products are economically independent. There are three cases:

If 1Y /p; <0, then'Y; and Y; are economically competing;

If 1Y /p; = 0, then Y; and Y; are economically independent; and

If 1Y /p; > 0, then'Y; and Y; are economically complementary.
Leathers (1991), on the other hand, relates the notion of joint production to cost and profit by appealing to the notion
of economies of scope, which can be defined in a somewhat simplified manner for our purposes. For any group of
outputs, Yi,..., Yy, there are economies of scopeif:

C(Y1) + C(Y2) + C(Ya3) + ... + C(Ym) > C(VY1,...,Ym),

the cost of producing the mproductsjointly, C(Y,,...,Y,), isless than the cost of producing the products separately.

11



A Policy Interpretation

We effect our policy nterpretation smply by accounting for the socid vaues or costs of the non
commodity outputs explicitly in farmers decisons. In so doing, the various commodity and nor:
commodity joint products, technicaly interrelated for one or more reasons, are reveaed to be
economically interdependent.® Further, by viewing subsidies or taxes on these non-commodity
outputs as their “prices’, we can compare direct policy intervention to affect the levels of these
non-commodity outputs with the indirect effects tha come through traditiond agriculturd

commodity policy.

Despite the stylized nature of our modd, the consderable range of technica interdependencies
trandates into a Smilar range of economic interdependencies. The two commodity outputs are
economically competitive, while both the amenities and environmenta resduds are economic
complements with commodity output 1. The environmenta resdud is economically independent
of the second commodity output, while there is an economically complementary reationship
between amenities and commodity 2. The two nonrcommodity outputs are adso economic
complements. To reflect the fact that pollution increases with the level of the resdud, the tax is
redly a negaive pricee Thus the cross effects are negative, rather than postive, for these
“complements’.  Since environmenta qudity improves as the quantity of the resdua fals, good
1 and the environment are economically competitive

Not surprisingly, if we set the subsidy on amenities and the tax on pollution a ther margind
socid vadues in our modd, we obtan the wdfae maximizing PFgouvian outcome for
interndizing the externd benefits and cods of the non-commodity outputs (Spulber, 1985).
Further, the solution digns with Tinbergen's (1952) time-honored policy principle we need at
least as many policy instruments as there are policy objectives.

It follows immediatdly that an equivdent commodity output subsidy to achieve this Pigouvian
outcome is possble only if there are no negative externdities jointly produced and any postive
externdities are produced in proportion only to that particular commodity. Despite its smplicity,
the mode underscores another concluson. Unless dl multifunctional  atributes occur in fixed
proportions, it is not sufficient to focus only on the most pervadve externdity, or combine al
externd vadues into a dngle index or “net” measure (Ollikainen, 1999), especidly if the index
includes items contributing to widdy different socia objectives.

In the political debate on multifunctiondity, an implicit assumption often seems to be made that
the multifunctional attributes of agriculture are supplied in fixed proportions with commodity
outputs. By extenson, a reduction in commodity output resulting from freer trade would lower
socid welfare once the vaue of the non-commodity outputs are taken into account. The
discusson above demondrates that the exisence of such a fixed proportiond rdationship is
extremdy unlikdy and consequently that this smplisic policy interpretation is likdy to be
flawed. What is more likely is a Stuation in which the public good attributes associated with
agriculture can be supplied through a range of input combinations and outputs and a a range of
relative prices. Of equa dgnificance, to the extent that the public good attributes are primarily

8 Some might be complements with one another; others might be competitive; and still others might exhibit a
complementary range as well as acompetitive range.
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associaed with land use, they may not even be drictly linked to agriculturd  activities, and
consequently ensuring their supply may not be linked exclusively to agriculturd policy.

A New Policy Paradigm for Domestic Agriculture

If one accepts the concept of a multifunctiond agriculture, theoretical andlysis points towards the
rethinking of domestic policy. While the gpplication of the results must be tempered by redity,
we are able to identify the essentia festures of anew policy paradigm.

A badc requirement in rethinking policy is acceptance of the changing datus of agriculture in
indudtrial economies. The income dadticity of demand for food and agricultural commodities in
wedthy countries is very low. Agriculture is only a minor contributor to economic activity and
employment. In contrast to commodities, the demand for the non-commodity outputs of
agriculture appears high. As incomes and wedlth increase, people place a far higher vadue on
amenities, environmental qudity (or the lack thereof), and other multifunctiona outputs.
Agriculture simportanceisthat it isamgor potentid supplier of such outputs.

Traditiondl agriculturd policies, with their focus on price and income support and on commodity
production, have only loosdy, if a dl, contributed to achieving environmentd gods and
satisfying public preferences for the non-commodity atributes of agriculture. Sometimes non
commodity ams have been grafted onto traditiond commodity policies, where these were
conggent with other ams. A case in point is the Consarvation Reserve Program in the United
States, which has had as much to do with income support and controlling the cods of
government price support programs, as any drictly conservation aims.®

If multifunctiondity is a key aspect of agriculture, it is no longer aufficdent to have naiond
governments set price supports for agriculturd commodities, hoping for acceptable levels of
jointly produced norntcommodity outputs. Nor is it sufficient to ignore negative outputs or to
have ther effects mitigated through supplementary payments that encourage “good practices’, or
through regulation. With agriculture as the mgor user of land and other naturd resources, we are
long overdue for an approach to policy that recognizes explicitly the industry’s critica role in the
supply of highly vaued non-commodity outputs.

In desgning such a poalicy, it is important to rgect once and for dl the idea tha commodity
policy can effectively address income problems in agriculture. As economic scale in agriculture
has increased, we have witnessed a continuous shift in the ditribution of agriculturd program
payments in favor of large producers. In the United States, for example, 47 percent of the
payments under government programs in 1998 went to the 8 percent of farms that had more than
$250,000 in sales. The households who operated these farms had average incomes that were 24
times those of the average U.S. household (Hoppe, 2001). One can hardly expect programs that
rey on commodity-based payments to address low incomes of smdl or limited resource
producers. In order to do this, we would need a set of targeted policies that are not linked to
production to provide an ncome safety net for poorer producers (Gundersen, et a., 2000). This

® Similarly, traditional agricultural policies have only loosely or haphazardly related to rural development objectives,
although such objectives have often been used as ajustification for such policies.
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would dlow other policies to target the ability of famers, regardless of the dze of ther
operations, to ddiver diverse non-commodity outputs of increasing socid sgnificance.

Some Essential Features of the New Policy Focus

In order to redize the desred supply of non-commodity outputs, even a policy with a largdy
rurdl focus would not go far enough. Many countries face growing pressures on their naturd
resource base (land, water and air). The future policy agenda for agriculture is likely to be driven
by such pressures. The interaction between rurd, urban and suburban economies and populations
is critical in shaping how natural resources in rurd areas are used. A clasic example is the
phenomenon of urban sprawl. Growth management has been a mgor issue in Europe since the
end of the Second World War. Mgor urban areas in the United States have wrestled with the
issue for a least the past three decades, and the issue is of growing concern in smaler populaion
centers. The management of naturd resources involves the well being of the population as a
whole, regardless of location. The urban/rurd didinction is increasingly blurred in addressing
this set of policy issues.

The new policies mug, however, bring into much sharper focus the spatid diversty of various
non-commodity outputs, be they dte-specific, locd, area-gpecific, regiond, or nationdly
differentiated. Some areas are less vulnerable to eroson; others are better suited for wildlife
habitat, promoting bio-diversty, or the provison of ecologicd services The demand for
amenities may be stronger around urban areas. It would aso be rare indeed that one technology
or production technique would aso dominate othersin dl socid vaue dimensons.

To accommodate this diversty, the new policy agenda requires devolution in policymaking from
higher to lower levels of government.’® Because of the geographicd specificity of many resource
use issues, the reorientation of the policy agenda towards resource management will tend to shift
the focus of policymeking and implementation to the locd or community levd. We dready see
this trend in Europe and the United States. In the European Union it is reflected in the debate
over the “renationdization” of policy — the devolution of policymaking authority from Brussds
to national capitals or regions™*

It is notable tha in both Europe and the United States many of the growing number of
environmentd policies and programs that involve agriculture or famland retention are legidated
and adminigered a sub-naiond levels. In the United States the firg legidation to promote
farmland retention was passed in New York in 1971. In the intervening years, the other 49 states
have followed suit. Many locdities have policies to provide open space or control the quality of
the environment. In many indances date and local regulaions that provide safe drinking water
or relae to environmenta qudity are more stringent than their national counterparts.

While loca condderations may dominate the mgority of issues in open space, environmenta
qudity, and other natura resource management, some transcend loca boundaries. These issues

10 Gundersen et al. (2001) have made this argument for U.S. agricultural policy. They argue that the role of the
Federal government should be limited to food safety, environmental issues that involve several states (e.g.,
watershed quality), and international trade issues.

M 1n arecent report prepared for the European Commission, a group of experts argued for the decentralization of
policymaking oriented to agriculture in the Union, primarily to deal with the diversity of natural resource policy
needsin rural areas (Buckwell, 1997).
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range from those that demand regiona treatment, for example, watershed protection, to trans-
border issues, such as globad waming, that require involvement a the highest levels of
government. Higher levels of government involvement may aso be required for the protection of
natural resources that have paticularly high exigence vaues, such as aeas of outstanding
natural beauty or ndiona paks primaily to spread the financid burden of mantaining and
protecting exising uses. Higher levels of government will dso have an important role to play in
the financing of policy, particularly where public goods are involved.

In the new policy paradigm, the traditional focus on commodity outputs through a standard set of
commodity policy insruments, largdy implemented a the nationd and supra-ndiond leves is
broadened. For policy to be effective, we have dready argued that implementation may be
required a the locd, regiond or natona levd. To accommodate the variety in the non
commodities themsdves a whole different lig of policy instruments is dso cdled for. We
dready know some instruments to put on theligt, but there is clearly room for further additions.

Within the new policy paradigm, programs would be adminisered primarily a the locd or
regiond leve. Farmers would become part of a broader class of “land and natura resource
managers’, toward whom policies would be amed. They would be remunerated for ther
contributions to the range of postive non-commodity outputs or penaized for negative outputs.
Short of being able to quantify some nortcommodity outputs such as landscape amenities or
identify the source of production as in the case of nonpoint source pollution, so that the
Pigouvian policies can be applied directly, payments would have to be tied to resource use!?
Thus, for example, if land were to be kept as open space, a payment based on land would be
made with no commodity production conditions attached, except where use involved negative
outputs (e.g., pollution). Resource owners would be able to choose how to use the land, within
the conditions attached to the payment (e.g., land could not be diverted to a housng development
or shopping center, but could be used for agriculture, as a golf course, parkland, or woodland
providing that public access were maintained). In the new policy paradigm, commodity policy
ingruments would only be used where the production of a particular commodity resulted in a
high socid benefit (eg., paying for the planting of trees because of their contribution as a carbon
sink). In hat case, payments could be linked to establishment (investment) codts, use of desirable
inputs, or directly to the desirable outpuit.

In highly urbanized areas, where there is intense compstition for land from al sectors, annud
payments may only serve to delay converson of land to other high intensive uses for a short time
(Peterson and Boisvert, 2000). Thus, there are instances in the United States where loca
governments have purchased or transferred development rights. This is dso the principa purpose
of some not-for-profit land trusts that operate in both Europe and the United States.

If the mgor benefits that we are atempting to redize in nonturban aress relae to how land is
used, it would be dedrable to tie annuad payments directly to land. This would result in a
subgtantialy different digtribution of payments than under current programs. Daa for the United

1211 discussing a similar case, Peterson et al. (1999) caution that if land is subsidized and the polluting input is
taxed, an optimal subsidy on agricultural land does not equal the net value of land amenities. Thus, results from
non-market valuation surveys or other techniques to elicit amenity values may not be appropriate for setting the
farmland subsidy, even if the values are “ corrected” to account for the value of pollution generated per acre.
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States illudrate the potentid impact of a smple policy based on land ownership (Table 2). This
table shows the didtribution of payments under current farm programs in 1998 for eight classes
of farms identified by the U.S. Department of Agriculturés Economic Research Service. As may
be seen from the table, average gross cash income ranged from roughly $7,000 for limited
resource farms to $977,000 for very large family fams. Average government payments under
exiging programs ranged from $722 for limited resource farms to $29,971 for very large farms.
Since not dl farms in each group are digible for, or eect to receve payments, actud payments
per farm ranged from $3,610 for limited resource to $51,585 for very large farms.

If, indead of the commodity programs used in 1998, a smple uniform per acre payment to
landowners had been made (totd expenditure congant), the resulting payment digtribution would
have been vey different. Average payments per fam would range from $436 for limited
resource farms to $13,240 for non-family farms. However, since a large proportion of the land
famed in the United States is rented from nonfarmers, 42 percent of the tota payments would
go to those nonfarmers. We are not suggesting that dl land used in agriculture has the same
socia vaue and that a uniform payment to land would be appropriate, but it is clear that land-
based payments would involve aradicdly different payment structure.

It has long been known that the trandfers provided by commodity policies are eventudly
capitaized into land vaues (Floyd, 1965). Barnard et d. (2002) estimate that roughly 20 percent
of the vaue of U.S. cropland used in the production of supported commodities in 2000 was
dtributable to commodity program payments. Andyds of the impact of U.S commodity
prograns suggedts that landowners capture the benefits of payments rapidly by adjusting
famland rentd rates (Ryan e d., 2001). If the socid benefit that we are trying to achieve is
directly related to keeping land in agricultura use, it would seem preferable to pay the owners of
that land directly for such sarvices, rather than indirectly through commodity programs,
paticulaly snce some of these programs encourage the intendgfication of production. In this
way, payments could be targeted directly to the desired outcome and production distortions could
be reduced.

Diversity in Policy Instruments

Payments based on land may be a rddivdy efficient means of keeping land in agriculture and
thus redizing the benefits of the non-commodity outputs of that usage for other Stuations. Some
degree of conditionality could be attached to such payments to ensure that the land is managed
aopropriately. To the extent that this imposes additional codts, these will be reflected in a lower
net payment to land owners or in the rental rates charged to land operators. Payment rates could
be adjusted accordingly to reflect these additional costs.

In other cases, we may want to borrow policy prescriptions from other venues in order to tie the
payment as close as possble to specific non-commodity outputs. If specific amenities and
culturd heritage are, for example, tied closdy to certain types of smdl-scae animd agriculture,
then payments should be conditioned on maintenance of the faming system in much the same
way incentives are provided to restore buildings of historical significance. If pad commensurate
with the their socid vdue, these fams may benefit more than through modest increases in
commodity support and continue to coexist with larger scale operations (see appendix I1).
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The current rethinking of the digibility rules for the CRP in the United States can be interpreted
in terms of the joint production relationship. If payments are to cgpture the net public and private
benefits of moving land out of agriculturd production and into sound conservation practices,
then by Leathers (1991) characterization, one has successfully severed the joint relationship
between commodity production and the production of conservation and other environmenta
benefits. It is now more profitable, or less codtly, to produce them separately.

In other cases, the net benefits may not be sufficient to sever the joint production relationship
dtogether. Thus, the optimd level of water quality might be sought through a tax on the inputs,
or through incentives to adopt voluntarily environmentdly friendly production prectices (eg.,
Wu and Babcock, 1995 and 1996; Peterson and Boisvert, 2000). To ded specificdly with the
problem of not being able to trace the source of groundwater pollution, Segerson (1988)
describes an economic incentive scheme in the presence of this uncertainty, and monitoring that
eliminates free-rider problems.

Some Other Issues

Any redirection of this magnitude in the focus of policy is certainly not without its cogts. They
ae likdy to be subgtantid, but the diversty of the multifunctiona outputs whose levels must be
sudained or enhanced is dso subgantid. Put differently, the policy goas implicit in this new
policy focus differ makedly from those underpinning traditiond agriculturd policy. It is
impossible to predict the budgetary cost of substantia implementation. We smply do not know
whether taxpayers will be willing to pay for these outputs. Further, while it may be possble to
provide some of the funding centraly, the budgetary burden would likely be less concentrated at
the naiond level. It will be difficult to dlocae the cods to the approprigte exising
adminidrative agencies.

It is rdlaively certain that adminidrative costs would rise. In the United States, for example, the
need for locd policy involvement might reverse the trend in consolidation of county agriculturd
sarvices. In this new policy arena, however, there would be incentive for coordination with other
local efforts to deliver smilar services. We dso know that only sdected pieces of the knowledge
base required b design appropriate policies currently exist (Boisvert, 2001). Antle and Wagenet
(1996), for example, argue persuasvey for the need for collaboration across the full spectrum of
biologicd, physicd, and socid sciences in setting research priorities and addressing the impacts
of agricultura technology. The public now demands greater accountability for public objectives
and the assessment of tradeoffs among economic, environmental, and hedlth outcomes associated
with agriculturd technology. These same tradeoffs are at the heart of assessng the contribution
of amultifunctiona agriculture to a broad spectrum of socid priorities.

We dso know that the initid cost of a change in policy direction is likey to be registered more
in political terms than in program cods. The debate surrounding the current U.S. fam hill is
cdearly moving legidation in the direction of targeting payments based on contributions to
consarvaion and environmental sewardship. With pressures to condrain totd expenditures,
there is concern about the redidribution of program benefits away from the most productive
agricultura  regions toward those with a comparative advantage in vaued non-commodity
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outputs.™® If the redistribution proves substantid, the legidators with the courage to embrace this
new gpproach may be victims of the politica fdlout.

Implicationsfor International Obligations

As has been indicated aove, a key issue is the degree to which domestic policy objectives that
fdl under the heading of non-trade concerns would be undermined by freer agricultura trade. By
extenson, if the pursuit of domestic objectives requires some form of government support, what
form should that take and can it be reconciled with internationa obligations?

Currently, four mgor types of exemption from reductions in domestic support are permitted in
the AOA. Thee are (1) the so-cdled blue-box payments (payments made under production
limiting programs, exempt from reduction until 2003); (2) green-box payments that are judged to
be minimdly production or trade-digorting; (3) payments that are sufficiently smdl that they fal
under a de minimis provison, and (4) specid exemptions for payments made by developing
countries. Trade-distorting payments (those that fal in the amber box) are subject to reduction.

If sgnificant reductions were to be agreed in amber box payments, and in tariffs and export
subgdies, the ability of countries to pursue domestic objectives by maintaining domestic market
prices for agriculturadl commodities above border prices would be substantialy reduced. Such
policies, which tax consumers in order to subsidize agricultura production, have been the
maingay of agriculturd policies in indudtrid countries, and the desire to protect such policies
coud be a mgor reason why some countries are arguing srongly for the condderation of nor:
trade concerns in the current negotiations. If such arguments are ineffective, incentives to
maintain output would have to be provided through other means — in particular, through
measures that reduce input costs (input subsdies) or subsidize output directly (output subsidies).

From the perspective of reducing digtortions in trade volumes and prices, the switch to these
dternative policy measures has much to recommend it. Since input or output subdgdies affect
supply directly, rather than indirectly through market prices, didortions in consumption ae
reduced (Blandford, 2001).* The problem is that under current internationa law, these measures
would not necessarily be exempt from reductions. In particular, it is likely that output price
supports would be classfied as amber box measures, since they would not have a minimd effect
on production and trade. Where there are nonrpriced outputs, such as the public good
components of multifunctiona agriculture, and these are linked directly to production, the
minimal effect requirement crestes a serious problem, since output support is necessty to
correct the digortion that results from incomplete markets. In this sense, there is a clear conflict
between the domestic objective of correcting a market distortion and current internationd law,
which equates policy measures that increase output with trade digtortions,

We would argue that when agriculture produces postive externdities or public goods that are not
priced in the market, the issue should not be viewed as one of providing “subsdies’ to

131 addition to changing the distribution of payments across types of farm (in particular, reducing the amount that
goes to large farms), the geographic distribution would change from the Midwest, where much of the commodity
output and commaodity support is concentrated, to other parts of the United States.

14 To the extent that consumption is highly price inelastic and does not respond to changes in price, for example, for
certain “basic” commoditiesin industrial countries, these distortions may not be large.
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producers, but rather of providing the remuneration necessary to bring forth a socidly optimd
supply. The term “subsidy” has often been interpreted in a pgorative context in the past and used
as a proxy for “digtortion”. The term “producer subsidy equivaent”, popularized by the OECD,
is an example of such terminology. The newer term used by the OECD — “producer support
edimate” — while an improvement, does not capture the concept that we are proposing. It does
not reflect the fact that certain payments are not forms of support, but rather payment for services
rendered. Neither the term “subsidy” nor “support” reflects the fact that a payment is being made
(remuneration provided) for an unpriced output that has socia vaue.

It is our bdief that terminology is important. If the logic of payment for services were to be
goplied, some of the traditiond sigmas fdt by farmers, such as that associated with being paid
not to use land for agricultura purposes, might be removed. If such payments were associated
with the am of generating pogdtive outputs, eg., creation of wildlife habitat, farmers might not
view them with such disfavor. The problem is that farmers have often been expected to supply
non-commodity outputs without being pad for them, eg. access to footpaths in the United
Kingdom. With respect to that particular example, it is curious that we do not consder it unusud
in most countries to use public money for the maintenance of rights of way for vehicles, but do
not consider paying for the maintenance of rights of way for pedestrians.

The use of payments, tied directly to land, rather than to commodity production should be more
acceptable internationdly, even if they are unlikely to be totaly production or trade neutra. To
the extent that the income of farm operators is increased by such payments, they may choose to
invet more in production activities and this will afect output. However, a given levd of
expenditure on a land-based payment is likely to have a smdler impact on the production and
trade of a particular commodity, than the same expenditure on a commodity-based payment.

In summary, therefore, how would this new policy paradigm rdae to internatiiona obligations
and internationd trade? The shift away from commodity policy would be consgent with the
move towards freer trade through the WTO. The use of payments linked to land use and resulting
multiple outputs, rather than to commodity production, would diminate the need for price
supports and the trade barriers that make these possible. The use of input and output subsidies
would affect production, but this would be a smal price to pay for diminating mgor sources of
digortion in internationa trade. In order to safeguard the interests of other countries, the criteria
to be used for resource based payments, or for input/output subsidies could be eaborated and
included in an expanded green box category. It might aso be dedrable to replace the current
requirement for notification of such payments to the WTO, by a forma review requirement for
proposed policies and programs (Blandford, 2001). This is not without precedent in current
international lav — the current WTO agreement on subddies and countervailing measures
contains such a procedure for certain types of subsidies.

Conclusons

While a mgor function of agriculture is to supply the world with food and fiber, it is increasngly
recognized that non-commodity outputs, ranging from effects on food safety, to the numerous
effects of agriculture on the environment, to soil and land conservetion, to landscape and cultura
amenities, and implications for bio-diverdity are of mgor importance.
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As agriculturd producers have increasngly embraced new technologies, the food and fiber
output of western economies has expanded dramaticdly, and the Structure of the industry has
been changed forever. Agriculture, by most conventiona measures, is now of minor importance
in the overdl economies of mogt rich countries, and in many of ther rurd aess. In dak
contrast, agriculture’s role in terms of the use of land and other natura resources has never been
more criticd. The competition for these resources from other sectors of the economy has
intengfied dramaticaly. Further, since the income dadicity of demand for the noncommodity
outputs from agriculture is high, the vaue of non-commodity outputs from agriculture, many of
which are linked importantly to land and other natura resources, is on therise.

In the absence of organized markets for many of the non-commodity outputs from agriculture,
their effects, be they intended or unintended, are often ignored in production decisions of
agriculturad  producers.  Without policy intervention to interndize the vaue to society of nork
commodity outputs such as landscape amenities or costs imposed on others, such as the adverse
effects on the environment, ther levels may be fa from socaly optimd. To date, domestic
policies in many countries amed a the various externdities and public goods associated with
agriculture are typicdly legidated and adminigered independently; most economic modds
examine extendities in isolaion, implictly assuming other externdities are fixed or ae
unimportant.

If the interrdationships among the externdities and public goods ae ignored,
“compartmentaized” government programs amed a each independently may work a cross
purposes. Policies to interndlize the effects of multiple externdities and public goods must be
sdlected jointly to account for any interrdaionships among them, and/or the market goods from
agriculturd  production. We have agued that this requires a shift away from traditiond
agricultural policies with their commodity orientation, towards a new policy paradigm that hes a
natura resource focus. We adso beieve that this will require a shift in the location of where
policy is formed and implemented from the center to the community leve. We bdieve that this
change in policy focus would be consgent with the move to freer trade, athough some
expanson would be needed in the range of policies that are conddered permissble under the
green box category of the AoA. Mgor nontrade concerns can be sisfied in a way that is not
inconsitent with freer trade, and freer trade would not undermine important domestic objectives.
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Appendix |
Joint Production in Four Outputs: Two Agricultural Commodities and Pogtive and
Negative Externalities

To characterize the dylized farm gStuation discussed above, we begin by defining the following
variables™ Let Y; = agriculturd output 1; Y» = agriculturd output 2; a = amount of landscape
amenities, e = amount of environmenta resdud; L; = land input for agriculturd output 1; L, =
land input for agriculturd output 2; Z; = purchased input in the production of output 1; Z, =
purchased input in the production of output 2; P; = market price of output 1; P, = market price of
output 2; P. = land price; Pz = price of purchased input; Te = tax on the environmenta residud;
and S, = subsidy on the landscape amenity.

Further, the commodity outputs and the two non-commodity outputs a and e are functions of
input use:

(1a Yi=L1®z7?
(28) Yo=Ly*Z3
(38 a=L"® ad
(4a) e= 212/L1,
whereL = L; + Lo.

Commodity output production functions are assumed Cobb-Douglas because of their widespread
use in empirical production economics (eg. Heady and Dillon, 1961) and in stylized aggregate
policy analyses ( eg. Peterson et d.; 1999; Floyd, 1965; Gardner, 1987). In so doing, we aso
begin the andyds with functions that ae separable in both outputs and inputs, by adding
complexity to the mode, we study the causes of jointness explicitly.

We must dso specify production functions for the two non-commodity outputs. Amenities, a,
increase with land used to produce both commodities, but again a a decreasng rate. For a given
amount of land dlocated to output 1, the production of the environmenta resdud, e, increases
with Z; and a an increasing rate. For a given Z;, the environmenta residua decreases as the
amount of land increases. For example, e might be the leaching of nitrates in the groundwater
from the gpplication of chemicd fertilizer. Clearly, as one gpplies more fertilizer to a fixed
amount of land, leaching would increase, as would output. However, if a fixed amount of
fertilizer were applied to more land, output would rise, but leaching would fal because the
fertilizer intensity of production would fall.

The technicd interdependencies among dl four outputs that give rise to joint production are
described in the text. To demondrate how to accommodate policy intervention for non
commodity outputs on an equa footing with commodity outputs, we must account for ther
socid vaues or cogts explicitly in famers decisons through a tax on environmentd pollution
and a subsdy for amenities. The farmer’ s profit maximizing problem is

!> Severa of the components of this model are similar to those in Peterson, et a. (1999).
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(58) maxP = [Py(L1®Z1?) - PLLy - P2Zh] + [Pa(Lo* Z2°) - PLL: - P2Z)]
L1.ZLoZs —Te(Z2?L1) + Sa(Ly + L) .

Thefirst-order conditions for amaximum are:

(68 P MLi=6P:1Ls*Z1%- PL+Te(Za ) + 5Si(La+L2) °=0;
(78 P /MZy= 2P1L1%2Z8 - P2 - 2Te (Zu/Ly) = O

(8a) P /MLy=.4P,Ly%Z,%-PL+.5% (L1 +Ly) °=0;ad

(99 1P Nz, = .3P; L2'4ZZ_'7 -Pz=0.

As we shdl see, when the vaue (be it private or socid) of al four outputs is considered
explicitly in the profit equation, this production is joint in inputs dl four outputs ae
economically interdependent. These joint economic relationships are derived in detal by
Boisvert (2001). The essentid festures are summarized below, beginning with the case where
only the commodity outputs are “ priced”.

Only Private Goods Valued. When both the tax and the subsdy are zero, the first-order
conditions for profit maximization are the standard results. The vaues of the margind products
of each input used to produce the two commodities are equd to the input prices. Since only the
inputs for commodity 1 are in the fird two conditions, we can solve them smultaneoudy for
optima leves of Ly and Z;". Smilaly, we can solve the second two conditions for optimal
levdsof L, and Z, . Thus, because the production functions are Cobb-Douglas, we aso know
the indirect profit function is the sum of two separate indirect profit functions, one for each of the
commodities. Further, it is separdble in inputs, and the two products are economically
independent. Because of their technical interdependence, the production of both norcommodity
outputs is affected by commodity price changes, but there is no way to see an explicit economic
relationship. By introducing the tax and subsdy one a a time, these reationships become
transparent.

The Tax on the Environmental Residual, S > 0. In this case, we know that the production of
commodity 1 is now more expensive, because of the implicit tax on the inputs that contribute to
the environmental resdud. Thus, as the tax increases, production of both commodity 1 and the
environmentd resdud fdl; the two outputs are economic complements

Since e is written in equaion (59) in terms of its input equivdent, T, explicitly affects the codts,
now nortlinear in the input levels, of the purchased input and land used in producing good 1.
This additiond term reflects the socid cost of each input's contribution to the environmenta
resdud. As Z; increases, cost grows exponentialy, production becomes more land intensive,
and land's contribution to pollution reduction, ceteris paribus, is reflected in the fact that land
codts rise only by the product of the margina socid cost of pollution times the reciprocd of land
in good 1. These features of policies that tax or subgdize the externdities directly ensure their
economic efficiency and set them apart from conventiona taxes or subsidies on inputs or outputs
(Thomas and Boisvert, 1995).
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What is fascinating is the mechaniam by which the outputs are reduced. The extra terms in (6a)
and (7a) equd the tax on the resdud multiplied by the margind production of the resdud
associated with land or input Z in producing good 1. The tax on pollution mimics aland subsidy.

To restore the equdity in (6a), land is dlocated to commodity 1 beyond where its margind vaue
product equds its price. Similarly, (7a), the margind product of Z; mus rise (less is used), while
the margind product of L; mug fdl (land use increases). Production of the environmenta
resdua, Z1%/L;, dso fals The net result is to make good 1 more land intensive. For policy, we
ae reminded that as e increases, the environmental qudity deteriorates; commodity 1 and
environmental qudity are economically competitive

A Subsidy on Amenities § > 0. Here, the cost of land in each crop is subsidized. The rate of
reduction in costs per acre actualy increases with the land committed to agricultural production,
but it does so a a decreasing rate. Since this is the rate & which land contributes to amenities,
such a policy agan would achieve the socidly desrable level of amenities more efficiently than
ether direct input or output subsidies.

Both firg-order conditions (6a) and (8a) have extra terms reflecting the subsdy on amenities
multiplied by the contribution to amenities of an additiond acre of land in faming. Reflecting
the additional value of land to the farmer, land in both products increases beyond the point at
which the margind vaue product equds the price of land, and total amenities rise. Because the
two inputs are complements in production of both crops, Z; and Z, mug incresse, leading to
unambiguous increases in both commodity outputs. The landscape amenities are economic
complements with both commodity outputs. Land is an dlocable input between the two
commodities but is nonalocable in its contribution to amenities.
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Appendix I
Coexistence of Techniques of Production

In most countries agriculturd  sectors, individua crop and livestock activities are produced
usng different technologies or production techniques. These techniques coexis because of
regiond differences in the qudity of land and other naurd resources, condraints facing
individua farmers, and/or the naturd gradua process by which farmers adopt new technology or
production techniques. Further, because the production function for the commodity differs by
technique, the joint production of the commodity output and the severa noncommodity outputs
differsaswall.

To illugrate, we might think of milk production on smal farms where cows ae on pasture a
leest some of the time vs. large-scale confined dairy production where most feed is purchased.

In the former case, landscape amenities could be substantial, while anima waste problem may be
of rdatively modest concern. On the large-scale, capitd-intensve dairy operations, most feed is
purchased, landscape amenities are minimal, and waste problems could be sgnificant. Another
example could be fruit production relying on subgtantial use of pedticides vs. production systems
usng integrated pest management (IPM) methods that subditute labor for capitd and more
frequent pegticide applications. In the latter case, problems of pesticide resdues on food and
hedlth problems for the farm workers are reduced.

The effects of producing of non-commodity outputs through policy intervention will dearly
differ by production technique. In some respects, the set of opportunities for policy intervention
may actualy be expanded.

Here, we demondrate geometricaly how the production of a single commodity can be possble
usng multiple production techniques. For smplicity, we assume tha an origind technique used
in the production of an agricultural commodity uses two inputs, capita and labor.

Following McGuirk (1988), suppose that a new technique (2) is introduced, and it is more capita
intengve than the origind technique, but it is gill characterized by congtant returns to scde.
Each technique can be represented by an input requirement set, Vi(yaY), Va(yaY), as illustrated in
Figure 1. Point H is the level of agriculturd output before the new technique is introduced, and it
is asociated with a capita (induding the land input)-labor ratio of ka’. After the introduction of
technique 2, the effective agriculturad technology set is the convex combinations of the two input
requirement sets, enlarging the set to V(ya"). The isoquant associated with V(y=°) is identica with

that of technique 1 for cepitd-labor ratios less than or equa to lil and identica with that of

technique 2 for capitd-labor ratios grester than or equa to k.. For capital-labor ratios in-
between, the isoquant is the line ssgment NT. The avalability of technique 2 expands the
number of feasble efficient production plans.

Once the second technique is introduced, given the capita-labor ratio ka’: ka° > ki, the efficient
production plan is point A, rather than point H. At a capitd-labor raio condggtent with point H,
the margind rate of technica subgtitution of labor for capitd (MP. /MPy) is larger for technique
1 than for technique 2. Resources shift from the traditiond technique into the modern technique,
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reducing the optima wage rentd ratio, until the margind rates of technica subdtitution of Iabor
for capital are equalized between the two techniques® This occurs at \;v where the capital-labor

ratio of technique 1 is ki and the @pita-labor ratio of technique 2 is k2. The assumptions on
the technologies which imply that the isoquants of the individud technologies are drictly
convex, dso imply that for the isoquants drawn, coexistence occurs a a unique wage rentd ratio,

denoted here as \;v

When movement of resources between sectors is redricted, the availability of a new technique
leads to an increase in agricultura production--with the new technique available in agriculture,
point H is on ahigher isoquant.

In this example, a combination of the two techniques is used, only because it has been assumed
thet k2 (k2 > k1) isgrester than the original capital labor ratio (kaL).

In the longer term, one would expect that capitd and labor would move between the sectors and
production would be concentrated in the new technique. On the other hand, the joint package of
non-commodity outputs may be more “socidly desrable’” under the edtablished technique. In
this case, direct policy intervention to ensure the continuation of traditiond methods (as in the
dairy example) or to accelerate the adoption of a new methods (as in IPM) may be in the long
term public interest.

'®This result is true only in the short-run, during which time it is assumed that capital and labor cannot
move between sectors.
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Table 1. Summary of Main Forms of Allowable Domestic Support under the AOA

Type of Measure

Main Criteria

Genera Services

Public
stockholding

Domestic food aid

Decoupled income
support

Income insurance
and income saf ety
nets

Disaster payments

Producer retire-
ment schemes

Resource retire-

ment schemes

Investment aids

Environmentd
payments

Regiona
assistance

Must not involve direct payments to producers or processors

Volumes governed by legidated food security targets, financia
transparency, purchase and sale at current market prices

Clearly defined digibility criteriabased on nutritional objectives, financia
transparency, purchase and sale at current market prices

Clearly defined digibility criteriafor afixed base period, payments not
related to the volume of production, prices, or factors of production in any
year after the base period, no requirement to produce to receive payments

Eligibility based on income loss >30% of average gross income for the
previous three year period or three year average excluding high/low from a
five year period, compensation less than 70% of the income loss, no
linkage to production, prices or factors of production

Production loss >30% of the average for the previous three year period or
three year average excluding high/low from afive year period, only for
loss of income, livestock, land and other production factors, no more than
replacement cost and not linked to requirements for future production, if
during a disaster no more than that required to aleviate further loss

Clearly defined digibility criteriato facilitate retirement or switch to non-
agricultural activities, conditional upon total and permanent retirement
from marketable agricultura production

Clearly defined digibility criteriato remove land or other resources from
marketable agricultura production, land retirement for a minimum of three
years, daughter or definitive permanent disposal of livestock, no required
aternative use for marketable agricultural production, payments not
related to volume of production or other resources remaining in production

Clearly defined digibility criteriato assst financia or physica

restructuring for objectively demonstrated structural disadvantages,
payments not based on production or pricesin any year after a base period,
provided for afixed period of time, no mandate for future production
(except no production), and limited to the amount to compensate for
structural disadvantage

Part of clearly defined environmenta or conservation program linked to
production methods or inputs, payment limited to extra costs or |oss of
income caused by compliance

Limited to producersin objectively identified disadvantaged regions,
payments not based on production in any year after a base period (other
than to reduce production) or prices, available to al producersin igible
regions, limited to extra costs of loss of income related to undertaking
agricultural production in the prescribed area
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Table2. Paymentsunder Current U.S. Farm Programs and a Land-based Program, 1998

Average Average pay- Share of
gross Shareof  Average ment for Operated  Owned payments
Number  cashfarm current payment farmsreceiv- land per land per based on Payment

Farm Type of farms income payments per farm  ing payments farm farm land owned  per farm
Thousands  Dollars Percent Dollars Dollars Acres Acres Percent Dollars
Limited resource 150 7,361 1 22 3,610 111 44 1 436
Retirement 291 12,255 5 1,566 5573 180 189 6 1,873
Residential 834 13,780 9 993 4,190 148 102 9 1011
Low sales 422 35,800 13 2,833 6,410 453 313 14 3,102
High sales 177 161,036 24 12,870 17,024 1,167 531 10 5,262
Large 92 348,769 24 24,539 32,203 1,747 661 6 6,551
Very large 61 977,037 20 29971 51,585 1971 878 6 8,701
Non-family 42 566,289 4 8,970 19,714 1,670 1.336 6 13,240
Non-operators 42

Source: based upon data from USDA (ERS). Structurd and Financial Characteristics of U.S. Farms. 2001 Family Farm Report,
Agriculturd Information Bulletin 768, Washington, D.C., May 2001.



Figure 1. Coexistence of Two Production Techniques
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