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Introduction
The pattern of agrifood trade between North America and Europe can be described generally as an exchange of  commodities  for  products  (dell'Aquila, Sarker, and Meilke, 1999).  A commodity is a good with homogeneous characteristics, such as "Hard Red Winter Wheat" or "Number 2 Yellow Corn."  A product has distinctive characteristics which vary across processors and/or the geographic source of the raw inputs or the location of processing, such as "Roquefort" or "Cognac."  North American farmers and food processors, serving domestic customers who enjoy homogenous quantity, benefit from increasing returns to scale, specialize in, and export homogeneous commodities.  European farmers and processors, serving domestic customers who value quality, specialize in and export differentiated products.  Agricultural trade issues are the basis for serious disputes between the US and Europe.  Both regions seek to protect/expand rural incomes and employment. 

An increasingly popular policy toward this end in both Europe and the United States is “origin labeling”: IGP, AOC, DOC, state grown, etc. (Sylvander, et al 2000;  Kilkenny and Schluter, 2001).  Consider, for example, Appelation d’Origine Contrôllée (AOC), introduced in France in 1935 (Renou, 2000).  The AOC label implies more than horizontal product differentiation
, it testifies that the item has been produced from local raw inputs in a place-specific mode, and that its high quality characteristics are the result of substantial long term collective and individual investments.  When a commodity is labeled as having specific characteristics it becomes a product.  The price it commands in the marketplace as a product is expected to be higher than its price as a commodity.  The higher value added by quality processing and labeling is captured by the owner of the label and the owners of the relatively fixed factor of production: the land from which the specific inputs are harvested.  Thus it is presumed that origin labeling of food will earn rural citizens a larger share of national income.

Is origin-labeling an ideal rural development instrument?  Can our farm, trade and rural development problems be solved by educating consumers so that they are willing to pay more for quality and by labeling products so that those who produce quality food can sell it for higher prices?  And if yes, then why does Europe, especially France with its long AOC tradition, still have farm income and rural development problems?  These are the questions we address in this paper.

We present and apply a highly stylized general equilibrium model to show the different implications of preferences for quantity or quality (with labeling) with respect to rural employment, agro-industrial firm size, and land use.  We show that a preference for quantity alone can support a high income commodity industry at low market prices because of economies of scale.  Then we show that a preference for qualitative variety alone can support a high value-added product industry with numerous small-scale firms and high market prices.  But we also find that the preference for quality leads to an unintended idling of farm land.  This outcome follows from the fact that budget-constrained consumers can buy fewer higher-priced (high-quality) items, all else equal.  This consequence of the quality-quantity trade-off may be missed by analysts who have a sectoral focus or partial equilibrium perspective.  In general equilibrium it is obvious. 


Our findings support some but reject other hypothesized impacts of origin labeling.  In particular, the hypothesized effects motivating the EEC Council Regulation 2081 of 1992, which specified Protected Designations of Origin (PDO) and Protected Geographical Identification (PGI) are that  a “positive price difference is evidence of the economic success of PDO-PGI,” and, “Products presenting certain characteristics may become an important asset for the rural world, in particular in less favored areas by improving farmers’ income and maintaining the rural population in these areas.” p. 54-7  Barjolle and Sylvander, in Sylvander, et. al. (2000).  Furthermore, “PGO and PGI labels have been designed with the objective of maintaining typical European products and increasing the economic welfare in rural areas, protecting, at the same time, the domestic production from plagiarism in domestic and international trade… In spite of the rising importance of these products in the European market, not many studies have been done in order to evaluate whether these objectives are being met.” Loureiro and McCluskey, p 157, op. cit.   And, “Les produits d’origine peuvent constituer à la fois une opportunité et une problème. ...la protection des denominations devrait avoir un effet positif sur les zones les plus défavorisées.  Elle devrait conforter des activities là où le marché les rendrait peu concurrentielles. ...Il risque de mettre tous “ses œufs dans le meme panier.”
 Casabianca, p316; op. cit.  In sum, origin labeling is widely believed but has never been proven to be a driver of rural development. 

Validating our modeling exercise, we also argue that the two autarky cases we simulate are consistent with the pattern of trade that we observe between the USA and Europe: commodity exports from the quantity-loving region in exchange for product imports from the quality-loving region.  There are few other analyses of the role of preferences for local varieties as the basis for economies of scale and comparative advantage in international trade: Hummels and Levinsohn, 1993; Fontagne, 1994; and Trefler, 1995.  There are many studies, however, of the relevance of preferences in general in determining the patterns of international trade: Farrell, 1991; Lancaster, 1991; Hunter, 1991; Stine & Lee, 1995; Osterhaven & Hoen, 1998; Roy & Viane, 1998; Andaluz, 2000.  Thus, while the implications for trade are not the focus of this paper, we present them as indicators of the validity of the key assumptions.   

The next section presents some facts about factor endowments, regional population and farm land use densities, national preferences, and international agri-food trade.  We design our stylized model(s) with respect to these facts. The third section specifies the general equilibrium model and explains the role of preferences for variety. The fourth section compares the Walrasian fixed-point equilibria under quality– and quantity-loving assumptions.  

Endowments,  Regional Densities,  Preferences, and Trade

The patterns of specialisation and trade may be explained, in part, by differences in factor endowments.
  The differences in labor:arable land proportions, and in population concentrations  between USA , France, and Europe are documented  in Table 1.

The USA and the European Community have similar endowment ratios, implying that intra-industry trade should be more significant rather inter-industry trade between the two blocs.   Europe has a more evenly dispersed population (higher population densities everywhere) than the USA.  The corollary is that the labor force is more spatially concentrated in the USA than in Europe.   Also, a smaller share of the population lives on farms in the US (6%) than in Europe (11%).  Taken together these facts are consistent with the fact that European rural areas, where there are fewer than 150 inhabitants per square kilometer, have higher population densities than USA’s rural areas (OECD, 1994).  But the differences between the factor endowment proportions in the two blocs is not significant enough to explain the stark pattern of commodity-for-product agrifood trade shown in Table 3 (to follow).

	Table 1 
	labor force (1000s)
	Arable Land  

(1000 ha)
	L/T
	% farm households
	inhab. per rural km2

	USA
	134,300b
	70,426c
	1.9
	6%d
	11d

	France
	24,869a
	 18,073a
	 1.4
	11%d
	51d

	European Community
	165,868a
	 76,134a
	2.2
	
	


Sources: (a) Statistiques de base de l’Union Européenne, Eurostat ed. 1996; (b) FedStats, US DoC, 2000; (c) NASS, USDA; 1999; (d) OECD, 1994


Next, consider the spatial pattern in agri-food processing.  It is not necessarily in rural areas (near farms) even though the industry is input-oriented in the USA, as documented by Kim, 1999.  Kim shows that  food processing activities have a locational comparative advantage in states relatively well-endowed with agricultural activity and labor.   The state level is not a fine enough geographic scale, however,  to indicate whether food processing is predominantly a rural or urban activity.  This depends on firm size, which depends on consumer demand as much as on technology or orientation.  A large agri-food processor needs to locate centrally to many farms in a large production area.  The places that are central or most accessible to many farms are, however, now cities in most countries (Kilkenny, 1999).  Thus, food processing is an urban industry because it is input-oriented.


In USA, the locational Gini coefficient for the Food and Kindred Processing sector (SIC 20) at the county level of observation is 0.15.
  This is significantly lower than the average for all sectors of 0.3 (Barkley and Henry, 1998), indicating that agri-food processing is one of the most widely dispersed industries in USA.  There is also a statistically significant association between large size firms (more than 20 employees) and higher population density locations measured at the zip-code level (Kilkenny, 2000) . For example, in the state of Iowa, only 17% of large firms in the Food and Kindred Process​ing sector (SIC 20) are in rural areas, while 60% are in cities.  41% of Iowa's small firms are in the most rural areas.  This positive cor​rel​ation between large value-added agri​cult​ural firm density and population density is highly statistic​ally significant (α < 0.05).



Optimal firm size is determined by market demand as well as by technical and fixed cost issues.  Consumer preference for variety can support the proliferation of many small firms in one location when variety is firm-specific (Anderson, DePalma, and Thisse, 1992).  The more substitutable products are, from the consumer's perspective, the lower are price premia for diversification.  In this setting, we expect fewer, larger firms.  Alternatively, the more discretion consumers have, the higher the price premia for product diversity, the more small size firms there can be.  


One way to document the extent of product differentiation supported by consumers is to count varieties.  In France, 480 products were formally registered as AOC in 1998.
  In addition to dozens of wines and cheeses, there are olives, ham, beef, and poultry, special fruits and vegetables, shellfish, and many other agri-food items with IGP labels.  Furthermore, the most obvious testament of the relevance of geographic origin to French consumers, for example, is that the province or country of origin is written on all shelf labels, along with the name of the item and its unit price.  

In contrast, American consumers reveal by their patronage of national brand commodities of consistent quality (no variation) that they prefer homogeneity.  There is, however, some evidence that American consumers are developing a taste for variety (Cox and Alm, 1998).   Retailers in the USA code and keep track of different brands or products using "shelf keeping units" (SKUs).  The Dallas Fed reported that the number of cheese SKUs increased from 65 in 1980 to over 300 in 1998,  a fourfold increase in less than twenty years.  (Note, however, that there are far fewer SKU's in USA than there are just AOC products in France!)  Where are these varieties produced?  Data on agri-food trade (Table 3 below) shows that the USA is a net importer of  differentiated agri-food products, such as cheese.  This occurs despite the fact that at least six units of milk are needed to make a unit of cheese, while milk production per capita in Europe is only 1.2 times higher than in USA (Table 2).   This indicates that the competitive advantage of the European cheese processing has some basis other than relative abundance of the raw input (milk).  External scale economies, such as those supported by a European willingness to pay for differentiated varieties, is the hypothesized source of competitive advantage in this case. 

	Table 2. 
	milk production Q (1000 mt)
	population (1000s)
	Q/cap

	European Union a
	121,628
	372,654
	.33

	USAb
	73,959
	272,500
	.27


Sources(a)  1996 data,   Eurostat  (op. cit.) (b) 1999 data;  http://www.nass.usda.gov:81/IPEDB 

	Table 3. Net Exports ($1,000s) from USA to EC-15

	 
	1995
	1996
	1997
	1998
	1999

	BULK  COMMODITIES
	$3,690,801 
	$3,885,044 
	$3,690,983 
	$2,854,483 
	$2,147,763 

	SOYBEANS 
	$1,998,362 
	$2,340,311 
	$2,301,319 
	$1,527,358 
	$1,032,860 

	TOBACCO 
	$589,970 
	$657,127 
	$659,499 
	$684,427 
	$667,257 

	WHEAT 
	$126,352 
	$132,918 
	$197,190 
	$208,916 
	$205,976 

	RICE 
	$92,367 
	$132,070 
	$114,946 
	$137,515 
	$118,188 

	PEANUTS 
	$151,386 
	$92,948 
	$114,678 
	$86,329 
	$81,145 

	PULSES 
	$84,904 
	$76,972 
	$79,863 
	$78,090 
	$75,364 

	COTTON 
	$170,258 
	$143,988 
	$115,844 
	$114,945 
	$50,586 

	OTHER BULK COMMODITIES 
	$112,858 
	$64,352 
	$81,998 
	$124,868 
	$28,780 

	COARSE GRAINS 
	$527,495 
	$361,585 
	$167,756 
	$2,087 
	($15,166)

	CONSUMER-ORIENTED  
	($2,425,423)
	($2,437,828)
	($2,917,601)
	($3,272,896)
	($4,148,410)

	VEGETABLE OILS  
	($226,482)
	($307,978)
	($278,931)
	($204,317)
	($228,441)

	RED MEATS (fcf)
	($5,603)
	($8,423)
	($30,504)
	($26,146)
	($51,246)

	PROC FRUIT & VEG 
	$18,587 
	($13,328)
	($44,466)
	($56,064)
	($110,358)

	FRESH VEGE 
	($73,857)
	($85,704)
	($95,437)
	($127,616)
	($114,450)

	NURSERY & FLOWERS
	($179,774)
	($167,964)
	($163,716)
	($183,367)
	($192,879)

	OTHER consumer-oriented nec
	($264,005)
	($200,353)
	($151,007)
	($219,801)
	($323,078)

	CHEESE
	($360,848)
	($407,009)
	($365,092)
	($387,432)
	($438,016)

	SNACKS  
	($375,308)
	($408,411)
	($464,092)
	($554,704)
	($637,107)

	WINE & BEER. 
	($1,567,085)
	($1,752,950)
	($1,975,937)
	($2,139,199)
	($2,464,503)

	data source: U.S. Bureau of the Census
	
	

	tabular source: http://www.fas.usda.gov  (BICO files)
	
	


According to the data in Table 3 the pattern of trade between the United States and Europe is an exchange of commodities for products.  The USA exports unprocessed commodities such as soybeans and tobacco to Europe, and imports processed products from Europe such as wine and cheese.  But this pattern is not likely due to differences in factor proportions or productivity.  We show below that it can arise from differences in preferences alone.

The Model 

To show the general equilibrium effects of quality (labeled
) versus quantity, we compare the solutions of a 'new economic geography' model of a multi-region economy with land under two polar assumptions about preferences.  Unlike most ‘new economic geography’ models, land is an explicit factor of farm production, and labor is mobile between farming and industry.  In one of the few related models, Helpman (1998) models a mobile workforce relative to immobile local supplies of housing (land).  In his model, land value is per unit housing rent, determined as local expenditure on housing divided by local housing supply.   In contrast, in our model land value is the residual share of sectoral value-added (Ricardo) net of transport costs, as envisioned by Von Thunen and Alonso.  Land rents are higher for high-priced products, high productivity land, or land closer to the market.  Furthermore, land rent accrues only to farm households, in contrast with Helpman, 1998, or Fujita and Krugman, 1995, who distribute rents equally to all citizens everywhere.  Our treatment of land and farmer-proprietors are major modeling innovations.
There are four other key features of this model.  One, commodities are homogeneous or generic while varieties are location-specific (AOC).  Processing the higher quality varieties entails higher fixed costs.  Two, households are perfectly mobile proprietors of labor and/or land who choose their industry and region such that in equilibrium there are no opportunities for higher utility by changing sectors or migrating. Three, distances between regions within the economy are discrete, and the transport of all goods is costly.  Four, the model is a fully identified Walrasian fixed-point computable general equilibrium model (Kilkenny, 1998).  

We also focus on two types of scale economies as the bases of comparative advantage.  First, as in all 'new economic geography' models, consumer preferences for variety are the source of external increasing returns in a location.   The more consumers are willing to pay for firm-specific characteristics, the more firms there can be in the same geographic location.  The more utility workers get from the varied products available at low transport costs in a location, the lower nominal wages need be to retain them (see also David and Rosenbloom, 1990).  Firm size may be relatively small.   The model validation hypothesis is that the European bloc's much stronger preferences for variety supports European processing industries at larger scale (comprised of many smaller firms), ergo Europe's competitive advantage in processed agri-food products. 

The second type of scale economy are due to fixed costs, which give rise to internal increasing returns to scale.  The model validating hypothesis is that the American consumer’s preference for homogeneity supports the development of large scale firms, which can then exploit internal scale economies.  Those internal scale economies are the source of  the U.S.'s  competitive advantage in commodities.
    The testable hypothesis is that these assumptions lead to less employment of farm land in the variety-preferring economy. 

The model is solved to show how regional farm land use, employment, farmer income, and prices vary as consumer preference for quality and variety increases.  Preferences, regional land and labor endowments, transport cost rates, fixed costs, and technology parameters are predetermined or exogenous.  Thus there are no closed-form solutions of  this model.  Our explicit general equilibrium approach allows us to conduct comparative static analyses of alternative stable, non-trivial asymmetric (i.e., rural-urban) spatial equilibria.  In contrast, mainstream new economic geography models relying on ad hoc closure rules generate either symmetric or fully concentrated equilibria (see, for example, Fujita, Krugman, and Venables, 1999). 

In what follows we present the basic country model structure in detail.  Lowercase Greek is used for parameters of endowments, taste, and technology.  Lowercase English letters are set indices, and uppercase English letters are the variables.  First we present our assumptions about endowments, the role of space and distance, and consumer preferences.  Then we show how production and the various discrete choices, such as where to live, where to work, and whose products to buy, are formalized. 

The economy consists of two regions with unequal endowments of land and population.  The "rural" region has eighty percent of the arable land (φrural = 0.8).  There are four types of industry (indexed by subscript i or j) in each region: generic and specific, farming and processing (i = g,s,m,a).   Generic farming (i = g) in region (r) employs land (Hr,g) and labor (Lr,g), and supplies raw materials to generic processing (i = m) located in any region.  Specific farming (i = s) employs land and labor to supply raw inputs into specific processing (i = a) in the same region only.  This latter industry produces final consumer goods (indexed by c) called "AOC" (c = aoc) for this reason.  There are eight types of households (indexed by r or rr, and hh), distinguished by their region of residence (rural or urban) and the sectoral source of their income (generic or specific, farming or manufacturing).

Transport costs are incurred on agricultural and processed products shipped from one regional location to another.  This is formalized by the assumption that some of the product (labor) is used up in transit, so that the quantities delivered (QDr,i,rr) are less than the quantities supplied (QSr,i,rr) by the cost of transporting the product i from region r to region rr (Tr,i,rr):

(1)
QDr,i,rr  = QSr,i,rr(1-Tr,i,rr) .

This implies that delivered prices (DP) must exceed mill prices (P):

(2) 
DPr,i,rr  =  Pr,i/(1-Tr,i,rr) .
The numeraire is the urban specific agricultural product.  Not only does this imply a  "stable urban food price" monetary policy, it also is most tractable mathematically, since agriculture is a constant-returns-to-scale industry, and urban AOC products will always be demanded (given preferences shown in equation (4) below).   Finally, material balance requires an equation of quantity produced (Qr,i) to the quantities supplied to all  regions:

(3)
Qr,i,  = ∑rr QSr,i,rr .
Household preferences are formalized by a Cobb-Douglas utility function over generic goods (c= mnf), and AOC final products from their own region or imported (c = aoc, aocm):

(4)
 Ur,hh = Πc Cc,r,hhαc .

where each type of final good (Cc) is a CES composite (see (5) below) of manufactured products from the i industries.  Regional prices of final goods are determined by market clearing.  The material balance equations in each region equate the sum of each households' final demands (Cc,r,hh) to delivered industry supplies (QDr,c,rr ):

(5)
∑hh Cc,r,hh∙Lr,hh =  [∑r,i,  ς r,i,c,rr∙Nr,i∙ QDr,i,rr ρc ] 1/ρc  ,

where ς r,i,c,rr  aggregates the industrial goods into final goods, and Nri is the (endogenous) number of firms in each industry.  Under the typical mill-pricing monopolistic competition assumptions, for the increasing returns to scale AOC industries with fixed costs K, it is possible to analytically predict the optimal AOC firm size, Q* =  K/(1/ρ + 1/ργ - 1/γ -1) , in zero-profit equilibrium (γ is the intermediate input-output coefficient introduced in Equation 11 below).  The number of AOC firms can then be determined as limited by the regional labor supply.  For generic manufactured goods which are produced at constant returns to scale, N is unitary.  

Note also that the elasticity of substitution, σ = 1/1-ρ ,is associated with the product, not the consumer.  Thus both local and imported AOC varieties have the same elasticity of substitution.  This means that in zero-profit equilibrium, all AOC firms everywhere use the same mark-up over marginal cost, and will be the same size everywhere.  Given those preferences, the demand for AOC products facing each AOC firm is QD = k P-σ where k is a  constant (sector and region subscripts dropped for simplicity).


Production technology in the agricultural industries is formalized by a Leontief function:

(6)
Qr,g = min(Lr,g, Hr,g) ,


Qr,s = min(Lr,s, Hr,s) ;

which is that a unit of labor on a unit of land (by proper choice of units) produces a unit of farm product (e.g., one farm household + 100 hectares  = 1 ton grain).   The marginal cost of farm production is thus the local farm wage (Wr,f) plus land rent (Vr,f) where sector-specific wages are determined by market clearing.  Labor supplied (LS) by mobile households is demanded (L) by mobile firms:

(7)
LSr,i  = Lr,i .

Land rents (Vr,i) are the residual of sectoral value-added at mill prices (subtracting transport costs) that is not distributed to mobile labor.  Rents can also rise if land demand exceeds land supply (φr∙HØ) in the region:

(8) 
∑f Hr,f  ≤ φr∙HØ .

Finally, the farm industries are competitive, so they supply the quantities such that marginal costs are just covered by the market price:

(9)
Wr,f + Vr,f  = Pr,f .

Wages and rents accrue to households according to the sector in which they supply labor.  House​hold income (YH) can be defined either by industry or by household type as:

(10)
YHr,i  = Nr,i ∙ [LSr,i∙Wr,i + Vr,i∙Hr,i] .


The manufacturing industries employ labor and intermediate agricultural inputs (I) in constant proportions:

(11)
Qr,m = min(Lr,m, γIg,m,r) ,


Qr,a = min(Lr,a-K, γIs,a,r) ;

implying that 1/γ units of raw farm input are needed per unit of processed manufactured output in either sector.  Increasing returns in AOC production is formalized by the assumption that labor must also be devoted to the fixed cost (K), such that  Lr,a = Qr,a + K.   

Total costs in all manufacturing industries are Wr,iQr,i + 1/γ∙Qr,i∙P,r,f, ;  marginal costs are  Wr,i + 1/γ∙DPr,f .   The profit-maximizing level of output is chosen to equate marginal revenue at mill prices (which is equal to P∙ρ for AOC processors, but is parametric for generic processors) to marginal cost:

(12)
Pr,a = (1/ρ)∙[Wr + 1/γ ∙Pr,s] ,


Pr,m = Wr + 1/γ∙IPr,g  ,
where IP is the price of the generic farm input, a weighted average of local and non-local generic delivered prices.  Since generic farm inputs are perfect substitutes in generic manufacturing, processors will use whichever region's farm product is cheaper, or both regional products if their delivered prices are the same.  This is formalized parsimoniously by a modified Kuhn-Tucker condition for interior or corner solutions (c.f. Kilkenny, 1998):

(13)
QDrr,g,r(DPrr,g,r - DPr,g,r) ≤ 0 ,

which says that the generic product from region rr will be demanded by firms in region r (QDrr,g,r>0) if its delivered price is less than the delivered price of the local generic product, or, if the delivered prices are equal.  The amounts demanded sum to the amount needed:

(14) 
Ig,m,r = ∑rr QDrr,g,r

Similarly, households will work as proprietors in a regional industrial sector as long as they can obtain at least as high utility from what they earn in that industry and location as they could elsewhere:

(15)
LSr,i∙(Ur,i - Urr,j) ≥ 0 

Note how the aliasing of industries with households (i = hh) formalizes this specification.   Furthermore, as given in (4), household utility arises from the consumption of the three types of final goods, at their respective delivered prices.  Households are uniformly taxed per head, however, to finance the provision of subsidies or other public goods.  This is formalized by the per firm (or household) budget equation:

(16)
αc,r∙YHr,hh - (Lr,hh∙TAX) = Cc,r,hh∙CPc,r∙Lr,hh ,

where α is the budget share, given the Cobb-Douglas preferences, TAX is the head tax, C is composite final good consumption (defined above), and CP is the composite final good price.  CP is the delivered quantity weighted average of the delivered prices of industrial outputs in the final good aggregates.


Public spending, such as on transfers, are financed by a head tax on each household:

(17) 
TAX∙LØ = ∑r,i  Si∙Hr,i  .

These seventeen sets of equations, plus two sets of equations defining the composite prices for intermediate goods and final goods, a set of first-order conditions for consumer expenditure minimization (which determine the mix of regional and firm products in final demand), and the zero profit condition for AOC firms, and a national full employment constraint, comprise the twenty one equation types in the general equilibrium model.  Formally, given the two regions and four industrial sectors (and household types) the model has 223 equations and 224 endogenous variables.  Walras' Law requires that one equation be solved implicitly: we chose to drop the market-clearing equation for the numeraire good, urban AOC.   We verify that the general equilibrium system is just-identified implicitly when the urban AOC market also clears given the other solution variables. 

Quality versus Quantity: Idle resources and scale effects 
We make the following assumptions: the countries are endowed with 100 units of labor and 50 units of land (LØ = 100, HØ = 50).  Four units of manufactured output can be produced per unit of farm product (γ = 4).  Fixed and transport costs require about 10% per unit output or productive resource (K, T = 0.10), when applicable.   In all scenarios, consumer preferences are such that half of disposable household income is spent on generic manufactures (αmnf = 0.5), less than a third on local firm-specific products using strictly local inputs (αaoc = 0.3), and the rest is spent on non-local or imported differentiated products.  In the quality-loving economy, AOC products are twice as differentiated as generic products (σaoc = 2; σmnf = 4).  In the quantity-loving economy, products are undifferentiated (σc = 4 for all c). All the remaining variables are endogenous.

These general equilibrium models generate two different asymmetric initial equilibria.  Consider the quality-loving equilibrium.  As Table 4 shows, the land-abundant "rural" region with 80% of the land has 57% of the population.  The other 43% of the population concentrates on 20% of the land in the "urban" region.  Simulated urban population density (2.15) is three times the rural population density (0.71).  Twenty-two percent of the rural households are farming and 78% are in non-farm industry.  In the urban region, only six percent of the households farm, and these farmers specialize in the production of inputs for the diversified AOC processing industry.   More than half  the urban workers are employed in the urban AOC industry.  AOC firms sizes are the same everywhere (and exactly as predicted analytically.

	Table 4. Quality-Loving Outcomes: Regional Densities and Factor Employment

	Population and Labor Force
	Rural
	Urban
	Total

	Farm sector
	Generic
	 10.4
	0
	 10.4 %

	
	Specific
	2.6
	2.4
	  5.0 %

	Non farm sector
	AOC
	23.2
	21.8
	 45.0 %

	
	Manufacturing
	21.2
	18.4
	 39.6 %

	Totals
	 57.4 %
	42.6 %
	100 %

	

	Land
	
	
	

	Farm sector 
	Generic
	20.8
	0
	20.8 %

	
	Specific
	5.2
	4.8
	10.0 %

	 vacant
	 54.0
	15.2
	69.2 %

	Totals
	 80 %
	20 % 
	 100 %


The lowest nominal wages in the quality-loving economy are earned by rural farmers producing Specific raw products, for use in AOC (Table 5).  Rural generic farmers earn slightly higher wages.  Rural manufacturing workers, and all urban farmers and manufacturing workers earn the highest wages.   Rural farmers also earn rents for their farmland (.089 per unit).  The return to land used for AOC raw products, however, is 10% higher (0.098).  But in general, rural farm households are still "land rich but dirt poor."  

Both nominal rural wages and prices are slightly lower than nominal urban wages, so that all households enjoy the same real welfare everywhere( U=0.216; not shown).   Urban land rents would be higher (.109, not shown), so urban land is not used to produce generic farm products.  All generic agricultural production occurs in the rural region.  The price for the urban  AOC final good (2.5) is twice the price of urban generic goods (1.28).  In sum, the preference for quality does lead to higher prices paid and higher returns to owners of the factor specific to AOC via derived factor demand: “Specific” land.  

	Table 5.  Prices, Wages, Rents
	Rural
	Urban

	
	 P
	W
	V
	P
	W
	V

	Farm sector
	Generic
	.998
	.909
	.089
	1.110
	
	

	
	Specific
	.998
	.900
	.098
	1
	1
	

	Non farm sector
	AOC
	2.495
	.998
	
	2.500
	1
	

	
	Manufacturing
	1.247
	.998
	
	1.277
	1
	


Now consider the autarky equilibrium of an economy that doesn’t care about quality.  The only difference from the previous simulation is that now AOC products are considered no different from generic manufactures (σc = 4 for all c).  As predicted, this leads to relatively extensive farming and 18% more farmland used.  And, the scale of production is also larger.  Thus all the hypothesized and/or observed differences between the blocs can be simulated by the abstraction that one prefers quality while the other doesn’t care.

	 Table 6. Quantity-Loving Outcomes: Regional Densities and Factor Employment

	Population and Labor Force
	Rural
	Urban
	Total

	Farm sector
	Generic
	 10.4
	0
	 10.4 %

	
	Specific
	3.86 (+50%)
	3.64 (+50%)
	  7.5 %

	Non farm sector
	AOC
	21.89  (-5%)
	20.61 (-5%)
	 42.5 %( - 5%)

	
	Manufacturing
	21.16
	18.43
	 39.6 %

	Totals
	 57.4 %
	42.6 %
	100 %

	

	Land
	
	
	

	Farm sector 
	Generic
	20.8
	0
	20.8 %

	
	Specific
	7.72 (+50%)
	7.28 (+50%)
	15.0 %

	 vacant
	 51.5
	12.7
	64.2% 

	Totals
	 80 %
	20 % 
	 100 %


In the quantity-loving equilibrium, firms processing local farm inputs are three times larger than their AOC counterparts in the quality-loving equilibrium.  Output per firm is half-again higher, industry-wide fixed costs are lower by half, and there are half as many plants. Employment in the whole AOC industry, however, is lower by 5% in the quantity-loving equilibrium even though output is higher, since fewer resources are needed to reproduce fixed costs.  Consumption of the "AOC" products is significantly higher, but there is half as much variety.  Nominal wages are not different (rural residents have lower nominal incomes in both equilibria) and the only price difference is that the AOC products are 33% cheaper in the quantity-loving economy.

Summary 

We have shown that (i) a preference for qualitative variety can support a high value-added product industry at high market prices, (ii) a preference for quantity alone can support high income commodity production at low market prices, (iii) there will be more small firms and varieties in the quality-loving economy, (iv) the quantity-loving economy will have a competitive advantage in undifferentiated commodities, and (v) there is less farm resource use in the quality-loving economy.  This last finding implies that having consumers with educated palates willing to pay more for local high quality items may not be the solution to farm and rural development problems.  It fails because budget-constrained consumers buy fewer high-priced (high-quality) items, all else equal, which means fewer resources employed.  This consequence of the quality-quantity trade-off was shown by comparing the general equilibrium solutions of two models that differ only in the consumers’ taste for variety.  

The two autarky solutions also show that the quantity-loving country, which enjoys greater returns to scale, has a comparative advantage in undifferentiated goods.  This implies the observed pattern of trade between USA and Europe.  More interestingly, it suggests that the differences in preferences between the two blocs could also be at the heart of the trade disputes.  The price of processed commodities in the quantity-loving economy is 33% lower (not shown).  To avoid displacement of workers upon opening to trade, the quality-loving economy may wish to impose barriers against imported commodities. The quantity-loving economy would have incentives to apply countervailing export subsidies to re-gain foreign sales and to maintain returns to scale.  

We do not pursue this free trade/ endogenous trade policy investigation here, however, for two reasons.  One, the simulation would require solving a model more than twice as large, that included both country models linked by international markets for goods.  This work is postponed for a future paper.  Two, we do not wish to draw further conclusions that rely on the assumption we used here—to isolate the effects of different preferences, all else equal--that quality products can be produced anywhere, even where quality itself is not valued.  In practice, not all origin labels return premium prices from all markets.  Origin labels also allow consumers to discriminate against products from disfavoured origins.  The widely used “Armington assumption” is the popular way to formalize country-of-origin bias in demand (Trefler, 1995).  It consists of treating manufactures from different origins as imperfect substitutes, adding an additional level of CES aggregation to the CGE model.  That is the approach we shall take in the future work.

The implication of interest is that origin-labelling may not give the rural development outcomes expected by policy-makers.  We have also shown why rural development problems can persist even in countries where consumers are willing to pay for quality food, and have a long history of origin labelling.  Given limited budgets for food, fewer higher priced goods can be purchased.  Our simulations show that where products are half as substitutable because qualities matter, competitive incomes can be earned by half again fewer farmers.  These extremely stylised results nevertheless cast doubt on the presumption that more origin labelling will bring about more farm employment, income, or rural development.  

Our simple model renders transparent the roles played by fixed budget shares for variety products and sunk costs in production.  They both limit the levels of employment and land used to supply variety goods.  These assumptions can be relaxed in future analyses, and different implications about rural resource use will be obtained.   That is how it should be: if the results of a proof are not sensitive to certain assumptions, those assumptions are irrelevant.   And there is little insight to be gained by assuming that the budget share for varieties expands with the number of varieties (endogenous preferences or habit-formation).  Under that assumption, it is obvious that more resources would be devoted to specific farming and AOC production the stronger are preferences for variety.  But the paradox would persist: why should there be any farm or rural development problems in such countries?

Furthermore, scepticism about origin labelling’s potential to capture higher value-added for the rural farm sector is neither new nor unique to analysts who assume fixed budget shares.  To quote the Vice-President of the [French] National Committee of Wines and Spirits of the Institut National des Appellations d’Origine (INAO):

“On m’avait appris à l’école certaines choses: 1) on m’avait appris qu’il faut produire beaucoup pour gagner beaucoup d’argent;  nous, à l’INAO, on dit aux gens de produire peu pour produire authentique, pour produire avec leur identité; 2) on m’avait appris qu’il fallait produire banal pour plaire au plus grande nombre possible, nous on dit: il faut produire très original;  3) on m’avait appris qu’il fallait vendre bon marché, parce qu’ainsi on pouvait faire plus de volume et vendre à plus de gens; nous, on dit de vendre cher et de faire la valeur ajouteé parce que les efforts qui sont demandés sont créateurs de côuts et ces côuts seront largement retournés par la valeur ajoutée qui va couvrir le prix de revient;” 
 René RENOU, p. 29 in Sylvander, et. al. (2000)

This documents that the participants in AOC sectors understand the quality-quantity trade-offs.  Our modelling exercise echoes and underscores the potential validity of that understanding.
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� Products are horizontally differentiated when different products appeal to different subsets of consumers.  They are vertically differentiated when all consumers value some versions more than other versions (Anderson, DePalma, and Thisse 1992).


� translation: ‘PDO constitutes both an opportunity and a threat...[it] should have a positive effect on disfavored areas.  It should reward activities that free markets have rendered less competitive.  ...the risk is of ‘putting all one’s eggs in the same basket.’


� For a very recent spatial test of the factor proportions model, see Kim (1999).


� 1998 data is from County Business Patterns, U.S. Bureau of the Census; http://www.census.gov/CBP/.


� � HYPERLINK http://europa.eu.int/comm/dg06/qual/en/index.htm ��http://europa.eu.int/comm/dg06/qual/en/index.htm�.


� By “labeling” we mean the resolution of all information asymmetries so that there are no adverse selection problems for consumers and no free-rider problems for AOC producers.  In reality, these problems are significant.


� Note, however, that Dixit-Stiglitz-Krugman monopolistic competition assumptions rule out the observed convexity of firm size with respect to market size (Holmes, 1998).


� translation: ‘They taught me in school a few things: 1) they taught me that one must produce a lot to earn a lot of money; we at INAO say to produce a little to produce authentically, with integrity; 2) they taught me one has to produce mediocre goods to please the masses, we say: be very original; 3) they taught me to sell cheap to expand sales; we say to sell expensive and with added value because the costly effort will be remunerated by the higher price earned.’
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