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Nowadays, throughout the world, agricultural economics stands as a full-fledged discipline,
with chairs in the universities, professional associations, specialized journals, etc...Even a Handbook
of agricultural economics (with 4 volumes !) has been published in the prestigious collection of
handbooks by North Holland*. This is relatively new : Of course, since antiquity, many authors had
provided opinions and advice regarding the management of farms, the methods of cultivation, and
many similar subjects related to our own preoccupations?. We celebrate some of them as our masters.
Yet, none of them would have described themselves as « agricultural economist », even if, etymolo-
gically, « economy » is « the management of the household », thus involving the agricultural consi-
derations which were necessary to sustain households in an agrarian society.

At the same time, another paradox should attract our attention : the emergence of agricultural
economics arises at a time when the importance of agriculture in the whole economic activity has
never been so lean. I do not mean here that agriculture is unimportant : quite the contrary,all of us,
we know that a failure in the world agricultural system would entail a tragedy without equivalent in
the past. But we also know that, in most industrialized country, agriculture stricto sensu does not
represent more than a few percent of the GDP, a percentage which does not raise over 20% if we
consider the share of food in total expenditures. Admittedly, these percentages are significantly
higher in « poor » developing countries. Yet, even in the latter, it is clear that affluence cannot result
of the expansion of the agricultural and food sectors only, and that the priority should be the deve-
lopment of non-agricultural activities. Therefore, at first glance, a body of economists specialized
in agriculture and related fields does not seem urgent.

Thus, the emergence of agricultural economics as a discipline stands as a new phenomenon,
which should be explained and discussed. The present paper is designed to tackle this subject, trying
to link the evolution of the sector with the increasing complexity of the analysis, starting from the
European 18th century, until the present era of de-liberalization, throughout the two world wars crisis,
the reconstruction of the 50s, the liberalization of the 90s, and the « ecological » present time ,

I- From the XVIII to the XX centuries : Economists views of agricultural problems

During the early period of the economic science, writers were interested in agriculture by
force, because the latter was the almost only productive sector. In effect, Quesnay?, the creator of

1 Cf Gordon & Rausser (2001 & 2002) , for vols. 1 and 2 ; Evenson & Pingali (2007 & 2009) for vols. 3 & 4

2 Thus, the first human being deserving the title of an agricultural economist is probably Joseph, the personage of the
Bible (Genesis, chap. 41) who set up a system of storage guaranteeing the food security of Egypt, perhaps during the
18th century BC. On the Greek side, Xenophon, a writer of the 4th century BC published a treatise on how to manage a
large domain. He provides a description of the techniques in use at his time -(not so different from those prescribed by
ecologists nowadays ). He discusses the respective merits of the « large » and the « family » farms, surprised that large
farms do not seem to supersede small ones. Among other recommendations, he urges to carefully prevent slaves repro-
ducing themselves, and, for that, to carefully separate male and female : for raising a child is costly, while there are
always some wars somewhere, and this is sufficient to supply the slave markets with young persons ready to use. cf Ma-
rein ( 2007).
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Among other references, see Quesnay & Mirabeau (1763). Quesnay was the personal medicine of the king Louis XV of
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national accounting, was persuaded that agriculture (more precisely, the land rent) was the only source
of wealth, to be subsequently shared between the merchants and the aristocracy. This analysis has
been rightly criticized*.

Yet, these authors are not considered as « agricultural economists », because their preoccupa-
tions, although linked with agriculture, were wider. The same remark holds for Malthus : Anybody
instructed in economics knows his pessimistic views regarding the capacity of the planet to feed the
mankind, because of the limited area of land and the insufficient productivity of agriculture. It was a
plain explanation of the history of Europe as a succession of famines, themselves at the origin of the
epidemics and wars. Indeed, nowadays, Malthus could have been seen as a member of our profession.

He was not alone : For instance, Condorcet (1822) develops an almost formal model similar
to the modern « predator /prey » model®, the human population (the predator) growing at the point of
depleting food resources (the prey), thus creating famines and mortality, which themselves, by re-
laxing the pressure on the environment, allow food resources to increase, permitting another cycle of
population expansion. Such devices, by now, feed the reflexions of many ecologists, although few of
them dare applying the model to human populations.

Nevertheless, for all theses authors, the depth of analysis was not the same as it can be by
now. For instance, Malthus’s care to check his hypothesis everywhere in the world (including China),
and to take account of a few agricultural innovations, such as the cultivation of potatoes, did not
prevent him to grossly underestimate the role of capital and of the technical progress in food produc-
tion. As a consequence, his dismal predictions are not taken seriously anymore, although modern
though movements are resurrecting Malthus’s approaches, but with a different point of view.

Finally, two other questions, at the frontier between general and agricultural economics at-
tracted the attention of the authors of that period. One was how to share the land rent, and should land
be privately owned. The other was the protectionism, being it inter or intra-national. Both were not
specifically agricultural, since land can be made use of for other purposes than agriculture, while
trade involves food, but many other materials as well. Yet, at the time, their importance for agricultural
development was probably even larger than now. In addition, the two are linked together, as shown
by the famous intervention in favour of the Corn Laws by the future prime minister of Britain,
Benjamin Disraeli at the house of common (Hansard,1846)¢ .

The land rent has been the subject of many contributions throughout the 19 century. Authors

France. He was also the leader of an economic movement, the physiocrats (« Those who want a government by the
science », see Schumpeter , 1954).

4 although perhaps exaggeratedly : if labour is the only cost of production, then it is true that the only possible surplus is
the land rent : thus the Quesnay theory of value was not so far from those of Adam Smith and his successors. He should
be freed from the accusation of an unjust bias toward agriculture, and credited with the invention of the « labour theory
of value » !

5 The predator/prey model seems to have been introduced by Voltera(1926). It describes the co-evolution of two popu-
lations, the predators and the preys. The predators eat the preys, the number of which, therefore, decreases. But, with a
small number of preys, predators starve, and die. Then, the pressure on the prey population is relaxed. Since they are
reproducing themselves at an exponential rate, their number increases again. Depending on parameters (rates of birth for
preys, rate of captures for predators, etc,,,), the evolution of the two populations can be periodic, or converging toward an
equilibrium, or « chaotic », that is never converging, never periodic, and never infinite. See Alligood et al. (1996).

6 Since the time of William the conqueror (and according to the feudal rules which prevailed in Europe since the Middle
Ages), the aristocracy was entitled to the benefit of the « land rent », but not without counterparts : The Lord was a local
administrator, representative of the King, in charge of various public services. He had "to endow the Church, to feed the
poor, to guard the land, and to execute justice for nothing.". Thus, the land was very naturally attributed to these aristocrats
who represented the King, hence, the collectivity. And since the abolition of the Corn Laws would have decreased that
rent, they had to be kept, despite the (solid) arguments by David Ricardo pointing out the benefits of trade.
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like Pierre Joseph Proudhon (« La propriété, c *est le vol” » ), or Léon Walras?®, are noticeable in this
respect®. The question was double : is the individual property the best way for an efficient use of the
land ? And who should benefit from the associated rent, in view of the fact that the land is obviously
a « common good » for mankind ? A common error of the time was the creed that, in view of the
Malthusian predictions regarding the scarcity of food, the price of land was due to perpetually in-
creases . We shall see later on how better approaches of the dynamics of land and other prices were
developed in the 20" century.

On trade, the contributions are extremely numerous during the 18" and 19" centuries. Most
of these authors speak of trade without distinction between food and other materials. Everybody
knows the Ricardian theory in this respect, and the parable of the British clothing and the Portuguese
wine. Nowadays, it is the basis of any course on trade, and very few economists would deny the
validity of this approach. Yet, different points of view are possible, and even different justifications
of trade. At least one of them leads to something specific to agricultural economics, and is worth
being mentioned.

In the France of the 1770s, harvests were weather dependant, and irregular. At the same time,
transporting grain from one province to another, for various reasons, was more or less forbidden. In
effect, in such a situation, merchants are tempted to make money by buying grain in the provinces
where harvest had been normal (and thus, prices « reasonable » ) to resell it at high prices in the
province in deficit. Doing so, they create the conditions for prices rising even in the « normal » pro-
vince, thus « transmitting plagues ». In the 1770s, it was argued by authors like Turgot that this policy
of isolating provinces in case of local famine was more dangerous than useful, and that, on the con-
trary, by uniformizing prices across the whole country, since bad harvest were not occurring
everywhere at the same time, merchants were bringing relief at a small cost in places where famine
would have been dramatic otherwise. In addition to the justification of trade by differential produc-
tivity, as promoted by Ricardo, this reasoning by Turgot, nowadays, would have been approved by
most of our colleagues.

Yet, it was opposed by the French - Italian clergyman Ferdinando Galiani. Of course, he said,
if merchants had been completely rational and well informed, then, the above reasoning would have
been right. But are merchants so well informed ? Imagine a situation with a famine occurring in
Stockholm (it was outside the French Kingdom !) A merchant from Bordeaux can very well load a
boat with cheap grains to bring them in Stockholm. But the winds are not in the right direction, and
the boat arrives in Stockholm only after one month. Meanwhile, a Russian merchant from St Peters-
burg (much closer from Stockholm than Bordeaux !) brought two boats of grains from his reserves.

" « Property is robbery » Cf Proudon (1841) . He justified this affirmation by the fact that the land is a human common
good. Thus, giving it to a particular person deprives the others of their rights, a situation which must be called a robbery.
Yet, at the same time, he was aware of the social benefit to be expected from the personal management of the owner,
whose interest is to make the best possible use of the land, at the difference of what happens when different persons are
in conflict for each decision. In that sense, he was close to Adam Smith, and very far from Marx, who preferred a collective
management system...

8 He was the author of the first idea of general equilibrium. He was invited to speak on the land problem by the Vaudoise
society of natural sciences (cf Walras, 1876). In his view, the land is a common good. Thus, the rent must accrue to the
collectivity. But it would be an error and an inequity to deprive from their rights the persons who acquired land with
their savings . Thus, the only solution would be to let the State buy back the land to those who acquired it a long time ago.
Then the land would be leased at market price to competent farmers. And since the land rent is continuously increasing,
the proceeds of the leases should allow for an easy reimbursement of the loans which would have been necessary to buy
1t..

® Surprisingly enough, Karl Marx (1867) tackle the problem differently, by the side of efficiency : The small farmer
cannot have access to enough capital to be efficient, while the « large farm », which are efficient, must have recourse to
salaried workers who are exploited. The question of the scarcity of land is ignored, and the confidence in the economies
of scale unjustified, although the difficulty for a small peasant to access capital is rightly underlined.
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Then, the arrival of a third boat in Sweden makes prices collapsing. Everybody is ruined, while
penury begins to occur both in Bordeaux and in St Petersburg... Thus, the best way to avoid such
scenario is that the government, the best informed of all participants in trade, could exert a prudent
regulation, and take care of the necessary transportation...

Two different conclusions can be derived from this story: first, trade might be justified not
only by the productivity differential in various locations, as contended by Ricardo, but also by ha-
zards and risks which could be sufficient to support the idea of free trade. Second, state interventions
might be justified by market failures in presence of wrong expectations... In addition, Galiani notices
that all his reasoning is specific to food products, for which (in modern terms) the demand is rigid.
Of course, nowadays, transportation is much easier, and the scenario imagined by Galiani is quite
unlikely. Yet, the question of market failures and false expectations remains. In this way, Galiani
should remain as a precursor of modern agricultural economics...

Finaly, a third question identified in the 19" century and still unsolved is the location of crops.
The basic reference, here, is Von Thunen. His idea of concentric rings for each crop around a central
market is well known. The difficulty is that nobody ever observed these rings... Yet, his line of reaso-
ning is still interesting, and make him another precursor of our field. It has been followed up by many
subsequent contributions, from Christaller (1933) to Krugmann (1995), Fujita ( Krugman, Fujita &
Venable, 2001), and many others. They escape from the too narrow subject of the geographical allo-
cation of land between different crops, and adopt a widened point of view concerning all sorts of
economic activities. Indeed, the location of crops cannot be envisaged without consideration of other
activities...

Thus, at the end of the 19th century, the agricultural sector was not identified as a specific
problem, except perhaps by a few authors as Galiani. Yet, it became more and more evident that
« agriculture was different ». It was a consequence of technical progress...

II - End of 19" and beginning of 20" century : Technical progress and capital

In the midst of the 19th century, the Malthus dire predictions were not forgotten, but it was
clear that the corresponding catastrophes were at least delayed, as consequences of the technical
progress. Together with increased quantity of capital, technical progress augmented yields
everywhere. An additional reason to be optimistic was the possibility of exploiting the « virgin
lands » which existed in most regions, especially in America.

Yet, both the technical progress and the existence of virgin lands raised new problems : before
the 1800s, even in the most developed countries, the bulk of the agricultural production was self
consumed, almost out of any monetary circuit®®. The utilization of capital (fertilizers, machinery,
etc...) to implement technical progress as well as the necessity of paying for the transportation of
products over long distances, both implied the mediation of large quantities of money. And obviously,
the use of money also implied questions regarding the functioning of markets.

At the same time, the utilization of the virgin lands required not only capital, but also man-
power. Most of it came from migrations from Europe, but it was not sufficient. Hence, the solution

10 This is not completely true ; for instance, during the 1590s , a famous speech of the French prime minister, Sully,
celebrated agriculture as the « udder of France », because selling food to ,Spain was the only way to extract gold from
this country... This means, of course, that some of the French food production was sold. Yet the share of the commercial
agriculture in the total production of the country was probably very small.
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of slavery, which begun to raise problems by itself when it was considered as too much inhuman?:.
Finally, the increasing geographical distance between the location of production and consumption, as
well as the competition between very different modes of social organization in different places led to
the emergence of protectionist policies which, of course, stimulated the discussion in the intellectual
scenery.

Finally, among other changes, between 1800 and 1900, transportation was made incredibly
easier, machinery replaced workers, crop yields were multiplied by 4 or more, etc...The strange thing,
for our present concern, is that these tremendous changes did not trigger many comments (no more
than analysis) by economists. The latter were preoccupied with money management, general equili-
brium, and similar questions. And few of them were interested in the specificity of agricultural pro-
duction.

The protectionist issue was probably the only one having led to serious analysis, as well as to
actual policies®. In this respect, it is necessary to mention Friedrich List (1841), who was protectionist
in industrial matters, because it was impossible to develop any solid industrial firms without protec-
tion, while liberal in agricultural matters, because cheap food was a condition for cheap manpower,
and cheap manpower a condition for industrial competitiveness. In this respect, at least, List came
back to the old Galiani’s distinction between agriculture and industry, although for different reasons,
and with opposite practical conclusions. In any case, with respect to practical policy, the opinions
varied, with a « liberal phase » between 1840 and 1870, followed by an hyper protectionist fashion
between 1880 and the beginning of the First World War, in 1914.

With respect to the accumulation of capital, the authors of that period, in general, did not
notice the novelty of the situation. Their only originality was probably the discussion regarding the
best arrangements between land owners and tenants. Was it preferable for the owner to cultivate the
land himself, or should he’d better have to lend it to a farmer or even to a sharecropper ? Or should
he sell the land and reinvest the money into railways or other industrial ventures ? In these matters,
the analytics is rather poor, and rarely goes beyond a simple accounting approach, even if the latter is
loaded with ideology®. In particular, the literature is full of complaints against the lack of manpower,
associated with the migration of workers to towns, without remarks on the fact that capital is a subs-
titute for manpower.

Admittedly, there was an increasing awareness of the fact that the laws of economics were
not absolutely the same in the food and agricultural sectors and elsewhere. But the general idea was
that agriculture was just « backward », and would rapidly evolve toward a sector of large firms just
as was the case for most industries*.

11 Notice that some authors, such as Hicks (1969), ascribe the disappearance of slavery not so much to the inhumanity of
the system, as to the arrival of many European migrants, which, accepting small salaries, destroyed the rent associated
with the scarcity of labour, hence the benefit of the slave’s masters. In the novel the quadroon , a contemporaneous Irish
author, Mayne Red, contemptuously describing the ordeal of a slave lashed for a small error, adds, « At the same time,
I remembered the white slaves of my country, the master of whom does not even need to care for their food » .

12 In particular, it played an important role in triggering the civil war (1861-1865) in the USA : Of course the freedom
of the slaves was an important advertised cause for this conflict, but the trade liberalization was another one, perhaps
even more important : the southern agrarian party was liberal, selling cotton, tobacco and sugar against european (mainly
british) industrial products ; the North was protectionist, because the nascent industry had to be protected. Notice that at
the end, the former slaves became sharecroppers : the production did not decrease, while saving the cost of monitoring
the slaves...

13 Unsurprisingly, the heirs of the aristocracy were in favour of continuing farming, complaining against the « mirages
of the town », which deprived them from manpower, while the emerging middle class was more attracted by industry.
Both sustained their options by accounting arguments. With fluctuating prices, good arguments of this type were easy
to hold in both directions....

14 For instance, between 1901 and 1905 the French author Joseph Hitier (1901) published a large set of articles in the
Revue d’économie politique, under the title L'agriculture moderne et sa tendance a s'industrialiser (modern agriculture



I11- The birth of agricultural economics at the beginning of the 20th century

Things were changing nevertheless. The first impulse came from the USA, as a consequence
of the Hatch Act (1877), the law which established the land-grant colleges, that is, a set of universities
devoted to the improvement of the US agriculture through efforts in terms of research and teaching.

The Hatch Act itself was focused on technical matters, principally, agronomy. The economic
science is just mentioned en passant ( about milk and cheese !). But by creating an institutional fra-
mework for academic disciplines as applied to agricultural and food problems, it provided the possi-
bility of developing also economic considerations. The latter were the most important as many resear-
chers in agronomy or animal sciences were disappointed when farmers refused the application of
what they considered as a potential enormous progress they had discovered. Then either all farmers
were stupid idiots - and this was difficult to admit - or some sort of economic obstacles prevented
these new techniques to be adopted, thus justifying research in that direction. The agricultural econo-
mics discipline was a consequence of this reasoning.

Institutions similar to the land-grant colleges and agricultural universities were soon establis-
hed throughout the world, each nation wanting at least one of them. Everywhere, the necessity of
specialized agricultural economic investigations were made evident, although with a lag : most chairs
of economics were founded only after one generation of agronomists worked in the land grant col-
leges. Progressively, many countries (including the USSR) followed the same path as the USA, and
developed agronomical research institutions, which, themselves, were preoccupied with the economic
side of their findings.

Because of this origin of the economic preoccupations in the land-grant colleges, the econo-
mists there were obliged to carefully examine the farmers’behaviours, and to establish links with
decision makers. For that reason, they were pragmatic and liked concrete cases. This led Wassily
Leontief (1970) to highly praise them when, just elected president of the US Association of general
economists, he intended to put shame on those who were developing abstract theories without check-
ing their validity. At about the same time, Theodor Schultz (together with Arthur Lewis) got the 1979
Nobel prize, in particular for his book Transforming traditional agriculture® (Schultz,1964). Then,
agricultural economists gained a recognition they were deprived of before.

In addition, three circumstances contributed to this result : First, the 1929 crisis and the asso-
ciated tragedies. Second, the development of computers, allowing for modelling large systems. Third,

the development of the former colonized countries, and the problem of their recurrent poverty.

A/ The 1929 world economic crisis

It originated in agriculture : During the 1st world war, agricultural prices had been relatively
high in the US, because, most European farmers being enrolled in armies, the European production
had been in jeopardy. The US farmers took occasion of the situation to increase their investments,
and, for that, contracted loans from the numerous small rural banks. The latter, themselves, borrowed
from national banks, which were not aware of the nature of the associated risks. After the recovery in
Europe, prices declined, and many farmers went bankrupt. But farmers bankrupts were a tragedy for

and its tendency to be industrialized) . In particular, he describes a farm raising 500 cows in St Denis ( near Paris) and
supplying most of the Parisian milk retailers with its own fleet of horse-driven cars. Of course, this agricultural factory
did not survive the first world war...

15 This book by Schultz underlines the role of agriculture in the development, contrary to a then widely shared creed
that « only industry matters » . It also introduces the idea of human capital , which was subsequently exploited by Gary
Becker (1993). It is still to be read.
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the small rural banks, the loans of which were lost. They became themselves in difficulty, and these
difficulties were transmitted to the national banks. Then, a very small incident was sufficient to trigger
the public’s mistrust, and the jeopardy of the whole economy, first in the US, and then, the world
OVer....

But why were agricultural prices so low on international markets, and so many farmers
bankrupt, while so many people were dying from hunger ? The agricultural section of the President
Roosevelt’s « brain trust*® » played an important role in analysing the causes of this paradoxical si-
tuation, and proposing remedies.

The diagnostic was that the agricultural sector was too specific to be ruled by unstable markets,
as the industrial sector could be. The contribution by Ezekiel (1938) was central here. This author
demonstrated that an industry with a poorly elastic demand and long production delays, because of
the role of expectations on producers’ decisions, was due to generate unstable prices, thus making
markets inefficient - a case for state intervention, in pure orthodox economic theory.

It was therefore necessary to cut the links between agriculture and market. This was done
through guaranteed prices for farmers, and, for (poor) consumers, distribution of free (or at least
subsidized) food. Obviously, in such a context, any free international market was out of question,
despite the necessity of having recourse to foreign suppliers or customers to dispose of over produc-
tion, or to buy non-locally produced commodities. The commodities sold on the international market
were subsidized most of the time.

After World War II, this kind of policy was extended to all non-communist countries, The
Ezekiel contribution (as well as, more generally, the US government policy) had a major role to drive
agricultural policies throughout the world in the immediate aftermath of the Second World War, at
least in non-socialist countries. In the Soviet Union, paradoxically, the market played a larger role in
feeding the population than in the occident!’.

But this new role of the State in Agriculture, at its turn, raised new specific problems that
agricultural economists were called to solve : In the absence of markets, how to determine agricultural
prices , capable of satisfying both farmers and consumers ? Should administered prices be defined
for every product, or only for basic commodities ? What should be the respective roles of trade and
stockpiling in managing temporary or permanent excesses or shortages ? These were serious policy
questions addressed to agricultural economists.

Before they could envisage answers, they had to learn the theory of production, as it was
developed in general economics for instance by Cobb & Douglas (1928) or Carlson (1965). They
learned it. Even more, they contributed to it : for instance, the notion of « fixed factor * », as defined
by Johnson (1965), is much more precise and useful than what can be found in most elementary

18 Together with Henry Wallace, Mordecai Ezekiel and Rexford Tugwell played a major role. See Leuchtenburg(1963).
17 This is because of a Karl Marx error of analysis : the latter (just as almost all authors of his time) was persuaded of
the virtue of « large farms » to produce cheap food, because of the existence of « economies of scale ». Since the soviets
were anxious to be truthful to the Master, they set up an agricultural production system based on a set of large

« Kolkhozes ». But at this stage, they discovered the difficulty of monitoring workers spread over large surfaces. They
imagined providing incentives by allowing small « family gardens » , the production of which was to be self consumed
by the kolkozians themselves. In fact, a significant part of the family gardens output was sold on free « kolkhozian
markets » which played a significant role in the total agricultural production of the USSR.

18 A fixed factor is such that its current marginal productivity falls between its acquisition value and its salvage value.
So strange as it might be, economists frequently spoke of « fixed factors » without precisely defining the word. This
definition, so simple it might be, opens the way for a reconciliation between the static and dynamic points of view.
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manuals of general economics. Similarly, they brought significant contributions regarding stock-
piling®.

At the same time, they discovered a strange specificity of agriculture : the quasi-absence of
economies of scale in agricultural production, while their existence is so evident in industrial activi-
ties?. This result challenges the Hitier’s (and similar) analysis mentioned above. It entails a great lot
of consequences for the future of agriculture : The productivity of any large quantity of money will
always be greater in industrial ventures (where economies of scale do exist) than in agriculture. Hence
the prevalence of specific agricultural financial institutions (in general mutualistic, with a relatively
low profitability). Also, this permanency of decreasing returns to scale implies that, in the long run,
agricultural entrepreneurs will stay relatively poor, since, as soon as they could be rich, they would
have better to shift toward industrial activities rather than to continue investing in farming. This is
important, of course, for the future of farming.

Despite these successes, the political questions remained unsolved. They would probably have
stayed so without the third component of the changes in agricultural economics : the computer revo-

lution.

B/ The help of computers

This innovation first provided incentives for making use of formal mathematics in economic
reasoning. Of course, it was not completely new : for instance, Leon Walras (1849) developed his
general equilibrium theory without computers at his disposal. But the computers provided the possi-
bility of actually set up a numerical version of the Walras (or others) models?. Agricultural econo-
mists quickly seized this possibility.

A first set of models were based on linear programming (more generally, constrained op-
timization) as described by Hazell and Norton (1986), most of them at farm level, but also at national
level?. It turned out that these models were in general deprived of pertinence to prescribe optimal
plans to farmers or governments. But they allowed for an actually experimental approach : thus,
Freund (1954) could demonstrate the role of risk in shaping agricultural supply®.

Computers also helped in practising statistical calculations. Many models were built using
statistical inference, which presents the apparently enormous advantage to allow for testing « signi-
ficance?* ». This is at the point that the term « econometrics » was restricted to this particular type

19 A major contribution on the subject was Gustafson (1958), specifying decision rules for increasing or decreasing a
stock in presence of random shocks. His finding triggered a long list of famous papers, from Gardner (1979) to Gouel
(2018)

2 See Boussard (1976). It might be the consequence of the role of land in agricultural production. Monitoring a large
surface of land requires a great quantity of travels from one point to another. Their costs per unit of production (the latter
is assumed to be uniformly spread over the surface) is quickly increasing.

21 Notice the word « model » have two different meanings : either the thing to be copied (the « model » of the painter) or
the copy itself (the Walras model, a copy of the whole economic system). Of course, the economists make use of the word
in this second sens only.

22 Thus, Heady ( cf Heady and Srinistava, 1979) developped a famous model to determine an optimal location of crops
across the US, a sort of mix between Von Thiinen (because of the role of transportation costs) and Ricardo (because of
its focus on natural conditions).

2 Developing a linear programming model of a typical farm in North Carolina, he finds optimal production plans deprived
from maize. Now, maize stands as a main production of North Carolina. Something is wrong with this model ! Freund,
then (and because of discussions with farmers) imagine that risk might play a role in this case. In effect, introducing risk
considerations into his model, he found that maize occupied a large fraction of the available land in the optimal solution
of his (then nonlinear) programming model. Thus, without risk, with the current set of expected prices, North Carolina
would not have produced any maize. This stands as an experimental verification of the Freund model.

24 Although with caution : The « null hypothesis » is sometimes misleading. See Bessler (2013) for a recent philosophy
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of model, those making use of statistical inference to parameter estimation, while it should have co-
vered all mathematical applications to economics. A pioneer study in this respect is the famous Ner-
love(1979) model of the US agricultural sector?.

Even without explicit formal models, computers allowed for complex calculations, as those
necessary for productivity measurement, especially difficult in the case of agriculture, because of the
importance of such inputs as land or family labour?

Finaly, computers also helped tackle dynamics. Dynamics involves a large amount of data,
the treatment of which needed computers. Now, dynamic considerations are necessary to the
treatment of most of the above-mentioned problems, since, obviously, the evolution of agricultural
and food systems cannot be envisaged as a succession of equilibria. The situation of period t depends
of the situation during period t-1, and stands as a major determinant of the situation in period t+1.

Dynamics is especially important for the analysis of the capital problem. In pure economic
theory, the capital stands as the memory of the system, so that any question regarding capital must be
tackled throughout time. In effect, the lack of capital stands as the main obstacle against innovations
in agricultural production. But why were farmers so reluctant to buy the capital they needed ? And
why did not capitalists press them to borrow money in spite of the high profitability of the same
capital ? Risk pays a central role here. Many authors wrote on this topic?, the macroeconomic (and
political) consequences of which is of the utmost importance, because risk is a central aspect of fi-
nancing decisions and capital accumulation. It can also come as a complement to the Ezekiel cobweb
model, explaining why is the corresponding motion chaotic instead of periodic®. It also explains the
failure of farm linear programming models to really help farmers in their day-to-day decisions.

C/ Agricultural development in poor countries

The development of former colonial economies has always been an application field for agri-
cultural economists. In effect, in these countries, agriculture was the main economic activity, and the
main employer. With independences, the necessity of changing this situation, as it had been changed
in « developed countries », was fairly obvious (Jorgenson, 1961). In order to supply the nascent in-
dustries with manpower,as well as to avoid recurrent famines, the agricultural productivity was to be

of model testing.

%5 A central feature of this model was the picture of expectations : instead of assuming, as did Ezekiel, that the last year
price would be the current price this year, Nerlove developed a complex expectation scheme. The model performed well
with administered prices of the time, because the authorities did not change prices by too large an amount. With free
markets, price changes were so large that the system did not work too well. Notice that the Nerlove’s model is no more
self stabilizing than the plain cobweb if the market equilibrium point is unstable.

26 Two schools exist in this respect : one (the most popular) is known as the « total factor productivity ». It relies on the
estimation, by traditional statistical methods, of a production function, the evolution of the parameters of which allows
for providing both all the partial and total productivity. The drawback of this method is the arbitrariness involved in the
choice of the functional form of the production function. Other methods have been proposed : surplus accounting (Vincent,
1971) does not need any assumption on production function, except homogeneity of degree 1. It allows for a presentation
of « who gain and who lose » in the observed changes of all prices and quantities. Data Envelopment Analysis, elaborated
from an idea by Farrell(1954) , is even more flexible, but does not allow for a « gains and losses » presentation of results.
(See for instance Boussemart ez al., 2012). None of these methods is fully satisfactory, in particular because they require
strong assumptions regarding the production function.

%" For instance ; Just et al. ( 1986) asks if the law of supply holds in presence of risk (of course, the answer is « no »).
Just et al.(1978) investigates the distribution of gains from a reduction of risk as a consequence of price stabilization.
The risk is also a poweful impediment for agricultural developement in poor countries (Roumasset et al., 1979).

28 Cf Boussard (1996). Noticeable in this respect is a recent paper by Dubey et al. (2018), about not only agricultural

production, but the whole supply chain as well.
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improved. Technical innovations (such as the « green revolution » developed from the works of ge-
neticians in international organizations, for instance the CYMMIT or the IRRI), were ready for that.
As a consequence, the quantity of labour necessary to feed the nations should have been considerably
decreased, thus allowing for « a world without agriculture » #. At the same time, technology was
nothing without the corresponding capital. The big question was therefore how to increase the quan-
tity of available capital for agriculture.

Yet, in view of the fact that the « Industrial Revolution » in developed countries had been
performed fairly spontaneously, without advice of distinguished economists, the corresponding theo-
retical basis was lacking. A host of works of all kinds - from local monographies to advanced mathe-
matical constructions- were elaborated in this framework.

In this field, the most elaborated model is probably the Von Neuman (1938) « turnpike »* , a
macroeconomic device, not naturally at the forefront of the preoccupations of agricultural economists.
The main lesson to be derived from this dynamic multiperiod general equilibrium model is that, under
fairly general conditions, for a given state of the available techniques, different economic systems
should « converge » toward similar proportions of different activities : Thus, whatever the initial con-
ditions, after a while, all economies should have the same proportion of agriculture , industry, services,
etc... , and these optimal proportions would guarantee the maximum feasible rate of growth.

Yet, this result (which corresponds to the intuitive idea of most analysts) is valid only under
a condition of « indecomposability » of the whole economy : throughout the Leontief input/output
table, each industry must be directly (because industry A buy something to industry B) or indirectly
(because A buy something to C which buys something to B) linked to all others. On the contrary, if
industry A can growth without requiring anything from industry B, then there exists two different
turnpikes, each with their own rate of growth. Obviously, such a situation implies continuously in-
creasing inequalities, with two (or more) diverging « sub-economies ».

Now, this is exactly what happens in many developing countries : the « modern » sector does
not need inputs from the « traditional » sector, nor from any other subsector of the « economy of the
poor ». Thus, there exists two almost independent economic systems, each with its own rate of growth,
and without relations between each other. The situation could be summarized by saying that the rich
do not need the poor. Of course, the trade liberalization increases the phenomena, since the « mo-
dern » subsector of the developing country can rely on the « modern » sector overseas, without re-
course to the local « traditional » subsector.

At least, the above remarks might have led to a « theory of poverty » (Perroux, 1961) which
remain to be built, but where agricultural economists should have something to say, in view of the
prevalence of agricultural activities in these « economies for the poor ». Indeed, the first thing that
the developed sector of developing countries should buy locally in the traditional sector is food).
Unfortunately, when they examine the case of « traditional » agriculture, agricultural economists, no-
wadays, are often tempted to be interested into those « visible » farmers who wish to enter the « mo-
netary circuit », and to neglect the core of the self-sufficient rural population which nevertheless
stands as the real problem in these countries.

2 the title of a book by Peter Timmer , himself echoing a much older contribution by Gervais et al. (1965) on French
agriculture.

30 Whatever the specification of the maximized « social utility function », the solution of such a model, in the long run,
should converge toward an « optimal path » called the « turnpike » ( a turnpike is a paying rapid road that anybody should
make use of to go from one town to another if the distance between the two is sufficiently large). The Von Neuman’s
turnpike is the set of relative levels of each activity (agriculture, steel industry, etc...) such that, given a certain techno-
logical environment, the rate of growth is maximal. Whatever the objective in the long run (for instance, maximizing the
stock of gold in the central bank, or enrich the poor, or enrich the rich ) any government should aim at keeping all economic
activities of the nation in the proportions defined by the Von Neuman’s turnpike.
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Instead, at the end of the period, a new kind of paper begun to appear, inspired by Hayeck
and his liberal school (Hayeck, 1979). The most famous of them was Hardin (1968). He revived the
old debate on the property rights, and attempted a reinterpretation of the history to show how the
enclosure policy® of the 18th century had been beneficial. In fact, the origin of the Hardin success
was to be found in the resurgence of the « liberal » approach of economic problems, rather than in
the depth of his analysis. But at that time, the liberalism was going to occupy the front of the scene...

[e)

o [e]

Thus, the period between 1930 and 1990 was extremely fruitful for agricultural economists.
Everywhere, they became advisers of the Prince, and their advice, in general were sufficiently perti-
nent as to reach the main objective of the period : avoiding any future famine, by increasing the
agricultural production through an intensive use of capital, while releasing large quantities of man-
power the need of which was acute in industrial activities. Except in countries under war, they were
generally successful in this respect.

This is not to say that they were unanimous. Indeed, during the period between 1945 and 1990,
the « neoclassical » approach described above has been challenged by another school of thought, the
Marxism. The main preoccupation of the Marxists was not so much the agricultural sector : just as
Marx himself, they were more interested in the capitalist system than in agriculture, a strange econo-
mic sector where the capitalism did not seem to develop itself.

Indeed, there were no signs of the development of very large firms in agriculture, something
which called for explanation. The « neoclassical » economists were rather indifferent. Marxists,
tackled the problem frontally. They sought inspiration in Chayanov (1925), a Russian author who
explained the absence of large firms in agriculture by the fact that the farmers objective functions
were different. It was not very convincing, Yet a few Marxist authors rightly conclude to the absence
of significant economies of scale in agriculture, « because of the existence of small tractors »®2. That
was a real achievement.

Unfortunately, in occidental countries, because of their reluctance toward « neoclassical »
economics, and also, because it was in contradiction with the Master, they rarely published these
findings in conventional professional journals. In fact, their reluctance to make use of mathematics,
which precluded any experimental checking of their theories, was their main weakness, and also,
unfortunately, the main message they transmitted to their followers. In rejecting any experimental
approach, they prepared the arrival of another dogmatism, which we shall here call « liberal ».

IV - From the 1990s until today : classical liberalism, heterodox views, and ecology.
Thus, at the time of the fall of the Berlin Wall, in 1989, in many countries, agricultural

economists were divided between « Marxists » and « Neoclassical ». The formers were popular
with the public, with their language deprived of mathematics. The latter were influential for govern-

31 Before the 18° century , in England, villagers were authorized to leave their beasts grazing the « common » land surfaces.
At that time, the aristocracy begun to enclose the corresponding plots, thus forbidding this practice. Hardin tries to de-
monstrate that, at the end, thank to the avoidance of overgrazing, the production increased in the enclosed plots. Thus,
the « common » management of these pieces of land was inefficient, and while the submittance of production to an indi-
vidual decision makers benefitted to all. The observation was not new, and Proudhon (1849) said the same thing more
than one century before. Fairlie ( 2009) is a better interpreter of the significance of the enclosures, while Ostrom (1999)
explains how a collective management of the commons could have been possible.

32 In France, see Gervais et al. (1965). In socialist countries, such an idea was also very much heterodox (Chayanov
was sentenced to death in 1937), since the official doctrine relied on large kholkozes.
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ments, although many members of the younger generation were deprived of the analytical preoccu-
pations of their fathers .

Now, in developed countries, they had to manage a new plague : the over production. In effect,
with constant return to scale, and the « land saving » effect of an increasing use of capital, the long-
run marginal cost of any agricultural commodity was flat, and the marginal curve parallel to the x-
axis. With constant administered prices, the demand curve was flat too, and also parallel to the x-
axis : two parallel lines crossing over at infinity, an infinite production was to be expected from this
state of things ... Indeed, governments from developed countries were flooded by excess quantities
they had to sell a low price on international markets. Governments from developing countries were
complaining against the associated dumping policies. Such a situation (rightly predicted by Colin
Clark in the 1960s : cf Peter, 2001) was untenable, and remedies were required from economists.

In this context, the storage of the excess quantities on the market could have been envisaged.
The solution had been investigated by many authors such as Gardner (1979) or Wright & Williams
(1982), starting from the seminal work by Gustavson (1958). Yet, storage cannot protect from a per-
manent surplus or deficit. In addition, a storage policy can be successful only if the process at the
origin of the oversupply or of the shortage is properly identified : The optimal rules of storage®
cannot be the same if fluctuations are engendered by false expectations, as in the cobweb model, or
by a stochastic process, as most people think it is the case. But few authors wanted to look at such
problems®* !

Instead, the debate on liberalism came back with violence. Following Olson (1987)%, Gardner
(1992) explained that farmers, by requiring exaggeratedly high prices for their commodities, had just
robbed other citizens, obliged to pay incredibly high sums to get the food they needed®. Many similar
papers were published. Some authors objected the risk of increasing price volatility, but the objection
was wiped out by others, such as Newberry and Stiglitz (1981)% . Jack (1986) tries to explain the 19th
century’s economic development by the liberalization only. Despite an impressive collection of his-
torical data, he might have overestimated the role of a liberalization which, after all, did not last for
long (between 1840 and 1875). In all these references (and many others !) the analysis by Ezekiel
and his disciples during the 1930s were completely forgotten.

The objective was that, as in textbooks, for each commodity, international price reflects the
world’s marginal cost of production, and the marginal utility of consumers. Large benefits were ex-
pected from such policies. In order to evaluate their magnitude, many research institutions, making
use of existing statistics, tried to set up computable general equilibrium of the world economy® .
Results, in general, were smaller than expected, for the reason indicated above : « without » subven-

33 A « rule of storage » is a document (or a computer program !) which specifies how to increase or decrease the stock in
response of any specified change in the economic or physical environment.

34 However, see Brenan et al (1997), or Gouel (2014).

3% The latter, in fact, was not an agricultural economist, even not an economist. He was a sociologist, and wanted to
investigate the techniques of lobbying. He found farmers to be an expert in this kind of exercise, and took agriculture as
a field of experience...

3 In fact, he compared the (guaranteed) domestic prices of commodities in the US with the « free price » on international
markets. But he did not take account of the fact that the « free price » was artificially depressed by the export subsidies
generously attributed by all the exporting governments.

3" They explained that the correlation between natural calamities was weak over large surfaces, so that the mutualization
of risks would have a stabilizing effect. Even more, they developed a theory along which natural hazards were self
stabilizing (at least, for what concerns farmers incomes) , because, in case of bad harvest, the overall supply let prices
increase, thus maintaining the farmers income, while the contrary occurs in « good years ». Of course, this reasoning does
not take account of the possibility of a bad harvest when prices are low !

38 The most outstanding achievement in that direction was made by the consortium GTAP (Hertel, 1999 ; Hertel et al.
2003)
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tions, the equilibrium price is higher than « with », thus decreasing the benefits expected for consu-
mers. Yet, there was a benefit (a plain consequence of the theory at the origin of these models), and
that was essential.

Now, it turned out that, after more than 10 years of « free trade » in agriculture, the main
consequence of these new policies was less a decrease in consumer prices than an increase in price
volatility, as could have been forecasted by Ezekiel . This is a pity, because the cost of price risk in
agriculture is high®. Indeed, far from the Ricardo world, we are back to the 1770s, and the time of
Galiani, when the fear of famine triggered the French Revolution. Would it be possible that, the same
causes producing the same effects, a French Revolution at the world level could arise from this
situation ?

Fortunately, the causes are not really the same. By now, there exists a shock absorber : the
long chain of various operators between the field producer and the final food consumer. In developed
countries, at least, the agricultural price is only a fraction of the final consumer price, while in deve-
loping countries, state interventions are still frequent, thus maintaining agriculture far from the market
vagaries. In such a situation, agricultural economists, still preoccupied by food issues, are more and
more concerned with the whole food chain. And the picture, here, is completely different.

Instead of facing a large number of small farms, all of them obliged to take price as it is, the
economist of the food chain must consider a few big firms, each of them being endowed by a signi-
ficant monopoly power, at least geographically. The consequences are important : first, the cost of
food for the urban consumer is now almost independent from the farm gate price, thus mitigating the
impact of the commodity price volatility for the later (but not for the farmer !). Second, if we want to
lower the cost of food, increasing the productivity of agriculture is not the first priority : it might be
easier to look at the productivity of the food chain, especially to decrease the volatility of prices, the
cost of which is enormous (Karkuhl et al. 2016).

Other costs reducing instruments could also be envisaged, especially a better management of
transportation. For that, one could have imagined agricultural economists following Von Thunen,
and developing new models of space occupation. It dit not occur. Instead, agricultural economists
focused their attention on the distribution of value along the food chain. Since the end of the 19th
century, they were interested in the cooperative movement, a system which was supposed providing
farmers with a chance of getting back the benefits of the monopoly power which existed for technical
reasons throughout the food chain. More than one hundred years after the elaboration of the theory,
the real advantage of the cooperatives over the private system remains to be found®.

While this liberalism quarrel was ongoing, another field came in the front stage, and is still
there : How can we save the Planet from over-exploitation, and prevent the end of natural resources ?
How to escape from the global warming ? How to prevent pesticides and GMOs from poisoning the
whole inhabited areas ? Of course, this kind of question widely encompasses the normal domain of
agricultural economics. But clearly, agricultural economists have something to say regarding such
topics, insofar as agriculture stays at the heart of most of them .

Indeed, it is true that agriculture is more involved in such questions than most other human
activities, insofar as it deals with very complex and sophisticated biological mechanisms which put
it in direct relation with Nature. For these reasons, our colleagues are very much implicated in this
field, much more than general economists. Often, they are more realistic than the latter, because of
their better acquaintance with farmers and technical aspects of agronomy. For instance, when general

39 As can be shown by Freund’s results (1956), and by a host of papers after him.
“0 In most occasions, one can see that the cooperatives are operating on activities without (or almost without) economies
of scale, while private food firms are exploiting the benefits of the latter. But there are many outstanding exceptions.
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economists are often satisfied with the idea of a « carbon tax », agricultural economists, without de-
nying its interest, are preoccupied by questions such as will it be paid by the poor or by the rich, or is
it really possible to find a portfolio of techniques capable of making farmers sensitive to such a device,
etc...

In addition, a complementary problem arises from the relative incompatibility between the
new liberalism of the 2000s, and the preoccupation of « ecological issues » . For instance, in many
countries, in the name of the necessity of keeping the Nature alive, the Law prohibits certain agricul-
tural practices, such as the cultivation of GMOs. But at the same time, international treatises oblige
them to import commodities made from GMOs. Insofar as the latters are really easier to produce, this
situation creates a distortion to the detriment of the « virtuous » producers deprived from this faci-

lity™...

Thus, after almost three centuries of agricultural economics research, we are still confronted
with the same questions : liberalism (or not !), long-run food availability, and land property. Moreover,
the emergence of the « political ecology » (and its economic consequences) reinforce the utility of
the kinds of approaches made use of by agricultural economics.

The « liberal » question is far from being settled. Obviously, « Trade is a good thing », allo-
wing for a more efficient use of resources. But trade requires well-functioning markets, and this is
never guaranteed. In addition, what is true in a static environment is not necessarily so in a dynamic
framework. This remark is valid in any context, but perhaps even more for food products with a
globally rigid demand. Despite their abstractness and the difficulty of communicating results, the
mathematics of chaotic regimes should be here at the forefront of investigations.

The food availability for all in the long run is far from being guaranteed . Here, we need first
technical research to improve plants and animals, but also mathematical models a bit more compli-
cated than those of Malthus*?. Before their results could be communicated to the public, they should
be carefully tested over past historical periods. One should avoid using them too prescriptively , as
was the case for the general equilibrium models of the 1990°s%...

The land property question has been largely solved, at least in developed countries, thank to
three circumstances : first, the technical progress, the use of capital to make food, and other cir-
cumstances prevented land prices to increase, thus making largely obsolete the question of the appro-
priation of the land rent. In addition, in almost all developed countries, many regulations regarding
land use turn the notion of « property rights » into a bundle of many different rights of usage, each
with its specificity. Finaly, the taxation system and the « land taxes » are allowing the State to keep a

41 Of course, the term « virtuous » employed here does not mean that the author share the views of those who claim that
all the GMO’s techniques will destroy the Nature for ever ! « Virtuous », here, means only that the corresponding produ-
cers comply with the democratically issued laws of their countries. The dangerosity of the GMOs is another question,
which the economist cannot tackle. Yet, insofar as biologists are almost unanimously persuaded that the GMO crops
presently in cultivation do not present any threat, the persistence of the GMO rejection by the public raises a problem of
sociology which encompasses the narrow question of the GMO alleged toxicity. Indeed, it extends itself to the role of
science, scientists and pseudo-scientists in the Society .

42 Population growths as a geometric progression, while subsistences growth as an arithmetic progression...

43 In the 1970s, Edouard Saouma , then the director of the FAO, was proposed to set up a team in charge of building a
model of the world agriculture. He dismissed the idea, on the ground that such an instrument would have been a weapon
in international negotiations, and that weapons manufacturing was not in the mandate of the FAO. He was perfectly
right, even if many colleagues criticized him at the time.
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significant share of the land rent, as suggested by Leon Walras*, even if land-based subsidies have
been set up in various countries in the false hope that they could be « not distorting ».

Are we in a position to solve these problems ? It is a question of chance, but also of method.
In fact, the most interesting novelty of the discipline is the large number of monographies which are
published from PhD thesis or field studies. Each day, one can find a new working paper about a « case
study » linked with agricultural economics* on the Internet. But the mere description of what happens,
so accurate and honest if can be, is not sufficient to be qualified of « scientific ». The core of the
scientific method is experimental. A scientist should normally put some hypothesis and check if it is
verified in the particular case at hand. This is not always the case, especially in environmental matters,
where poorly founded prescriptions* are legions. If we want to maintain our discipline as a science
in the long run, we must be able to meet this challenge, even if, in the short run, flattering politicians
might seem more promising.

Finally, we have seen how our domain had been renewed by the creation of the land-grant
colleges in the US to solve the specific problems of this country. Since now a couple of decades,
China is going to launch an enormous effort to solve its own problems of food security coupled with
environmental preservation (see Chai et al.,, 2019) . Will it be possible to expect a new start of agri-
cultural economics from this new situation ?

#4 The case is different in many developing countries, where, until recently, land was not so much a constraint. There,
the rights associated with land ownership are far from being clear, and several ones (traditional, colonial, modern) are
in conflict. The same occurs not only for land but also for water, despite the fact that contrary to land, water can always
be « manufactured », either by pumping into a lake, or even with sea water desalinization and long pipelines.

4 There is certainly here a danger, as outlined by Schumpeter (1951) when discussing the « German historical school
of economics » in his famous « History of economic analysis » : at the end of the 19° century, thousands of German
students wrote a host of well-done monographies which nobody could really make of, because they were too many,
and, above all, too difficult to synthesize.

46 Most of them are based on plausible but unchecked reasonings, or unverified generalizations.
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