
Chapter 5
Agricultural System

The previous chapters have shown a lot of microstructures in the farming sector.
Farmers and the other actors in the agricultural chain place themselves in hierarchies
in which they dominate in some areas and are dominated in others. On various
markets, they trade not only commodities but also labels, occupations and residences.
Furthermore, they try to collaborate both in established and in new settings.

Generally, these hierarchical, market and cooperative dynamics apply to both
Zambian pastoralists and Swiss Alpine farmers. Nevertheless, in reality, very few
parallels exist between these two groups; their agricultural systems differ in almost
every respect, also in socioeconomic terms. It is therefore worthwhile to look at
agricultural systems as a whole. How do hierarchies, markets and cooperation add
up to a real-life context?

Every system can be perceived from various angles, and this multitude will be
addressed in this chapter. For example, a system can be perceived from a producer’s
or from a consumer’s perspective, as presented in the following sections. Finally,
the chapter will conclude with an ‘objective’, scientific perspective on agricultural
systems.

5.1 Producer Perspectives

Philosophers, particularly if coming from aMarxist tradition, repeatedly emphasized
that our social existence determines our consciousness. Thus, it will be useful to begin
with a reflection on the social existence of farmers. What distinguishes traditions in
farming from traditions in non-agricultural backgrounds? And how do the actual
situations in current farming systems shift?

Affected parties usually have a different perception than parties not affected by
a system. Thus, Sect. 5.1.2 will deal with empirical studies concerned with the
self-understanding of farmers.
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5.1.1 The Changing Environments of Farmers

We are coming from a past in which almost all humans were farmers. In northern
countries, the 19th and 20th centuries were the time that reduced this vast majority
to a tiny minority. In southern countries, this process started in the 20th century and
is still ongoing.

This simple notion implies that farmers are usually the people in the region who
do something similar to what their parents did, and in many cases they do not have to
leave the region. As a logical consequence, farmers are more conservative and thus
more reluctant toward change than non-farmers. This assumption has been confirmed
for seven European countries (Baur et al. 2016), for Korea (Kyong-Dong 2003) and
for the USA (Tickamyer 1983). It likely is true for almost every other region in the
world.

Societal changes happen, regardless of farmers’ resistance toward change. Some
of these changes occur far away frommost farmers’ reality (such as changing attitudes
toward homosexuality), but in other cases, the changes occur right on the farmer’s
doorstep. Such changes can be placed in four broad categories: agribusiness, con-
sumers’ demand, commodification and digitalization. Changes in agribusiness and
changes among consumers are the two with the broadest validity. Both categories
have been mentioned in a different context in previous chapters.

In agribusiness, for example, it has been mentioned that vertical integration, as a
matter of hierarchy, increasingly restricts the decisions farmers canmake, for example
by dictating a lot of production parameters. However, vertical integration is not the
only factor restricting farmers’ choices. The concentration in the agribusiness sector
has a similar effect. Market concentration has been taking place in most sectors of
agribusiness, albeit to varying degrees. The degree of concentration in the pesticide
business, tractor business and grain trading has always been high and is still growing.
In the pesticide and tractor businesses, we still talk about six major market players
each; the four largest grain traders cover by now over 90% of the market. This
concentration leaves farmers with fewer and fewer choices which products to buy
and to which buyer to sell.

The growing market share of hybrid seeds is another case in point subsumed
under ‘constrained choices’ by Hendrickson and James (2005). For a long period,
farmers had to make the choice whether to buy seed or to use part of their harvest
as seed, which would generate slightly lower yields but save costs. The larger the
share of seeds in hybrid varieties, the lower is this degree of freedom because hybrid
seeds do not produce fertile seeds. In addition, a growing number of states also have
implemented regulations forcing farmers to even pay fees to breeders if they use
their own harvest’s seeds. All of these developments may be justifiable in respect to
innovation empowerment. However, none of them strengthens the farmer’s leeway,
and none will increase the pleasure of being a farmer.

Consumers’ demand for sustainable practices, as discussed in the previous chapter,
is a completely different driving force but may have a similar effect. Although con-
scious consumers can mostly be found in rich countries, their demand also covers the
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demand for bananas, coffee and other products that have to be grown in the global
south. If farmers have the option to subscribe to labels that allow them to charge
higher prices for their goods, the labels usually include additional restrictions: The
animals have to be kept in special ways, the application of pesticides is only possible
under certain conditions or not at all, or grassland has to be kept uncut until a certain
date. The same applies to a growing number of agri-environmental schemes offered
by governments mostly in Europe and North America. In some cases, production
practices (e.g. keeping cattle outdoors in Switzerland) enable both a higher price
through a label and additional public payments. The farmers will always happily
accept the money. However, how are they affected by all the additional restrictions?

Burton and Wilson (2006) suppose that the restrictions change farmers’ self-
perception from productivism toward post-productivism. Although the paradigm
of multifunctionality, describing that agricultural activities have all sorts of side-
effects shaping society in many ways, has been around for some time, this paradigm
may start to slowly alter the self-image of producers. Empirical studies that tested
this hypothesis will be presented in the next subsection. Beforehand, the third and
fourth categories of changes will briefly be touched. These types of changes are less
universal but may considerably shape the development in some agrarian systems.
Commodification and digitalization are very different drivers, but their impact should
not be underestimated.

Commodification is a development that describes the increasing treatment of the
inputs and outputs of agriculture as commodities. In the socioeconomic system of
hierarchies, markets and cooperation, it could also be viewed as a development
from cooperation to the market. Most scholars concerned with commodification
in agriculture consider land as the most illustrative example, particularly in Africa
(Bernstein 2007). De Janvry and LeVeen (1986) have been among the first to describe
the integration of farming in the institutions of national and international markets,
including the market for land.

Whereas the process of commodification can already fully be evaluated, it is
certainly too early to fully judge the effects that digital technologies will have on
agriculture. Only a few more or less speculative remarks can be made: It is unlikely
that new technologies will narrow down the decisions farmers can make. To the
contrary, their options of how to organize production should actually increase. How-
ever, intelligent technologies will decreasingly rely on human involvement. The farm
manager would have the choice to run an automated farm on which the necessary
work would be done without a lot of human involvement. If neighbours make the
same decision, the size of the farm may have less and less to do with economies of
scale. Drones and robots will not care whether they produce wheat on five farms of
20 ha or on one farm of 100 ha.
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5.1.2 Empirical Results About Self-perception

If anything should have become clear over the course of this book, it is the strong
heterogeneity of agriculture in different parts of the world. US entrepreneurs and
Zambian pastoralists, for example, have very little in common. Under these circum-
stances, is it justified to say anything about self-perception of farmers? Perhaps self-
perception of farmers differs too much within and between the various agricultural
systems.

The multifaceted reality of farming systems barely allows finding a single term
under which self-perception of today’s farmers could be summarized. The best term
would probably be ‘productivist’. In general, farmers like to consider themselves as
producers of food more than anything else.

This self-image applies, for example, to Kenya. AsWaithaka et al. (2006) showed,
Kenyan farmers, when depicting an ‘ideal’ farm, start dreaming about milk yields
10 times the actual level, or about corn yields 20 times as high as they are. Feed
needs are underestimated,whereas animal density is rather overestimated. Such farms
are ideal because they generate maximum food yield with minimum effort. The
provision of anything else besides food, under these circumstances, is not really part
of the picture. The self-image of being a productivist also applies to Ireland, where
Howley et al. (2015) showed that farmers are willing to sacrifice additional income
to avoid participating in agri-environmental or forestation schemes compromising
their production potential.

However, it is crucial to acknowledge that farmers are as heterogeneous a group as
people in most other professions. This heterogeneity is nicely illustrated in a study
from the USA where Sulemana and James (2014) involved farmers in discourses
about ethics. Farmers were confronted with scenarios such as applying pesticides
under windy conditions or disposing pesticide containers without rinsing them. The
farmers’ attitudes differed widely, allowing the authors to categorize parts of their
sample as conservationists, others as productivists.

A recent study from Switzerland (Mann 2018) raised the question of how ‘green’
even conservationists among farmers are. Farmers who subscribed to a public pro-
gram on no-tillage and stated in a standardized survey conservation as a very impor-
tant task for farmers would usually be regarded as being conservationists. However,
in conversations with this group, this view was strongly challenged. The sequence
below, for example, shows that these farmers, at least in some cases, still prioritize
intensive production.

Farmer 3 (F3): Yes, and then I did it like that, and then I also worked outside the
farm. Now I have arable production and pigs.
Interviewer (I): Yes, OK.
F3: And, er (…) right, since 03 I’m actually doing no-tillage (.)
I: OK
F3: When it actually was prescribed, due to run-off.
I: The district administration has prescribed it, right?
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F3: Yeah, prescribed, they have recommended it, so to say, they actually recom-
mended it.
I: Yes.
F3: And I thought, I would plough. Weed, right, problem, right?
I: Yes.
F3: And it is, of course, with the glyphosate that is, of course, (.) simple, I’m saying,
no-tillage.
I: Yes, hmh.
F3: And I am always saying, if the glyphosate, the Roundup, we are actually only
saying Roundup, if this goes away, ffff
I: Yes.
F3: Then I am seeing problems in arable production, right?

Although the farmer partly restricts himself of throwing in keywords like “weed”
and “problem”, the detailed text analysis in Mann (2018) shows how this farmer, as
many others, leaves no doubt that he considers production as the primary objective
and that he will need tools like glyphosate to maintain this objective.

Environmental conservation, however, is not the only requirement that can
challenge the traditional farming perspective. The growing demand for animal wel-
fare is a similar challenge to the traditional image of farmers as mere food producers.
Te Velde et al. (2002) nicely showed how the self-images of farmers diverge from
consumer perspectives in that respect. Farmers emphasize animals as a tool for pro-
duction: Animals are supposed to serve for human nutrition, a process facilitated by
farmers, and the farmers have no ethical issues with this view. Meat is and remains a
necessary part of our diet. Consumers aremuchmore ready to question the legitimacy
of killing animals for nutritional purposes, even though their knowledge about the
technicalities behind animal production is weak to non-existent. Subsequent studies
(e.g. Franz et al. 2012) confirmed that animal behaviour will hardly become one
of the main concerns of farmers, so that a gap between farmers’ and consumers’
perceptions is likely to remain.

The many new and extended activities of farmers, commonly known as farm
diversification, are likewise challenging the traditional production-oriented view.
Brandth and Haugen (2011) offered qualitative insights into this process. In inter-
views with Norwegian farming couples who are active in agritourism, they demon-
strated how offering shelter, food, drinks and stories to tourists changes the self-
understanding of farmers. These farmers fully perceived themselves as farmers but
broadened the scope of being a farmer in a multifunctional direction.

Another branch of the literature follows the self-understanding of farmers as
businessmen. Legally, managers of family farms are businessmen as much as any
other self-employed entrepreneur. A Spanish survey (Gonzales and Benito 2001)
showed that the majority of Spanish farmers consider themselves as workers (‘traba-
jador’) rather than businessmen (‘empresario’). A follow-up study in Finland (Vesala
and Vesala 2010) allowed its farming respondents to declare more than one iden-
tity. That way, only a quarter of farmers explicitly considered themselves as not
being an entrepreneur. This comparison shows not so much the differences between
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agricultural reality in Finland and Spain, but more so the complexity of farming life,
which can hardly be summarized in a single term.

Following the causalities of a considerable number of suicides among farmers in
Australia and other countries, Bryant and Garnham (2015) described farm managers
as ‘fallen heroes’. They found a large gap between the romantic agrarian mythology
of the ‘Australian battler’ who nurtures the population through hard work, struggle
and self-sacrifice and the drought-stricken reality of volatilemarkets. This gap causes
shame and despair ending lethally in some cases.

After all, a ‘self-identity that is open to learning, difference and change’ (Lankester
2012, 233) seems crucial for being prepared for the rapidly changing reality in the
21st century. Although this view generally applies to every professional group, the
challenge is particularly large for the group of farmers, who over many centuries
enjoyed a rather static perception of their duties in society.

5.2 Population Perspectives

Agricultural production, including agritourism or conservation, will always depend
on the level of appreciation by the general population. In away, farmers are on the safe
side:As long as humans exist, theywill be a very broad target group for food—nobody
will be able to survive without food. Nevertheless, a strong dependence on how
non-farmers perceive agriculture remains for various reasons.

The first dependency comes with shared localities for production. In developed
countries, farmers have become a small minority, also in rural areas. Particularly for
animal production, part of their viability will increasingly depend on which practices
are tolerated in their neighbourhoods. On the consumption side, although it is true
that consumers always have to eat, they are increasingly free to choose the origin of
their food and the production system (integrated, organic, etc.). Finally, consumers
are also political actors. A few of them are involved in designing new agricultural
policy strategies, and many of them take part in elections where (among many other
points) various agricultural policies are offered, of which some will generate more
benefit to farmers than others.

It may be important to understand farmers’ self-perception. However, to estimate
how agriculturewill develop in the future, it is arguablymore important to understand
the claims, hopes and (mis-)perceptions of the general population.

5.2.1 The Role as Residents

The issue of allowing or not allowing local production is only raised in regions in
which farmers have become a small minority, and therefore is of minor relevance for
most developing countries. For the rest, local residents likewise have few concerns
with respect to arable farming or grassland production. The main field of conflict



5.2 Population Perspectives 93

is animal production. One of the first studies in this field (Mann and Kögl 2003)
was motivated by the experience of failed investments in northeast Germany. By
that time, the animal density in the sparsely populated region was extremely low, so
that politicians managed to attract some investors for large-scale (capacity 10,000
animals) pig fattening stables.However, only nine out of the 18 investmentswere real-
ized, whereas the rest was prevented by local resistance. A combination of a survey
and interviews with local mayors revealed some patterns important for acceptance,
which differed considerably between villages with investments and villages without
investment.

In villages without investment, the economic argument was the main driving
factor. If residents believed a pig stable would generate new jobs and added value
for the local economy, they would be in favour of it, but not if they did not believe in
this economic effect. This economic concern faded as soon as the stables were built.
From this time on, environmental factors became important. People who found the
odour of pig farms problematic and who expected water pollution were now the ones
against the investment.

Another factor that was crucial for the acceptance of the investment project and
surfaced in the study was the social integration of the potential investor. Persons
with a network in the village, perhaps by being sponsors of the local fire brigade,
had much better chances to succeed with their investment project than foreigners
with little relation to the target community. A related finding was validated when
Soland et al. (2013) analysed the acceptance of Swiss biogas plants: Information
offered to the local population increased trust and perceived benefits while reducing
scepticism.

Gerlach and Spiller (2008) could not prove that decisions on new stables in rural
areas would be based on negotiations. They considered farmers in a position so weak
that the lack of clear legal guidelines would prevent many new investments. Given
that the economic effects of animal production goes beyond the locality, their point
may be an important one. Whereas radioactive waste depositories are often built
without majority support of the local population, a society that wants to produce (or
at least eat) meat should be able to define mechanisms that enable the investment in
efficient production sites.

5.2.2 The Role as Consumers

It may not have been coincidental that the case of pig production was the starting
point for our analysis of consumer attitudes. Many critical aspects—animal welfare,
pollution and the health effects of meat consumption—culminate in this subsector.
Two more publications on consumer attitudes toward pig production, albeit from
rather differing cultures, can help understand the dynamics. de Barcellos et al. (2013)
asked Chinese consumers about their demands regarding pig production to generate
clusters with relatively homogeneous claims. They finally described three clusters.
One cluster of consumers focused on food security, largely neglecting quality aspects.
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This was the cluster with the lowest consumption but with the strongest preference
for Chinese races. The second cluster was labelled as ‘indifferent’ by the authors.
These consumers preferredmedium-sized farms (i.e. around 400 animals) and placed
the largest emphasis on taste, being the most active consumers of pork. The third
cluster favoured large-scale industrial production, preferring lean meat imported
from Britain.

Weible et al. (2016) followed a very similar objective when approaching
German consumers. However, their methodology included a factor analysis before-
hand to identify groups of variables describing relevant attitudinal dimensions. These
dimensions consisted in a generally critical approach toward pig production, a critical
attitude toward farmers, the acceptance of the existent system and a critical attitude
toward other persons’ behaviour. The subsequent cluster analysis resulted in the three
groups ‘opponents’, ‘moderates’ and ‘the tolerating’; the opponents, for example,
scored high in critical attitudes toward pig production, toward farmers and toward
other persons’ attitudes but scored low in acceptance of the current system.

By comparing the two studies, one can certainly draw conclusions regarding
different attitudes betweenGermanandChinese consumers.However, the twoproject
teams had differing foci. It is no coincidence that the Chinese questionnaires focused
on the aspects of food safety and quality, whereas the German survey focused on
animal welfare and the share of meat in people’s diets. Both projects caused massive
blind spots in their results due to the limited range of questions. This limitation was
probably necessary to prevent huge, time-consuming questionnaires, which nobody
would want to fill in. However, it remains central to keep the limitations of such
focused research in mind.

Comparative research offers the advantage that the same research design can be
applied to different systems, as done in a comparison of internet discourses on agri-
culture led by German or Swiss non-agricultural citizens (Mann 2015). Although the
languages overlapped, the internet message boards and newsrooms were sufficiently
separated to make this comparison. Both the quantitative and the qualitative part of
the study generated the same result: In Switzerland, the discussions focused on the
things that could be improved around agriculture. Participants discussed best prac-
tice or weather events affecting agriculture. In Germany, discourses had a different
focus. Agriculture was more often than not considered as a dangerous black box.
Food not produced by organic farmers was thought likely to be harmful, and agri-
cultural production was viewed as harming the environment and animals. Although
Swiss discussants also made critical remarks, they clearly moved within the system
rather than feeling threatened by the system. The different agricultural structures
could be one clue to understand the differences. The 20-ha farms in Switzerland may
still allow at least indirect ties to farmers, whereas this contact may have vanished
for a large majority in Germany, where average farms are three times as large.

Certain attributes, of course, can improve the perception of food quality. Chapter 3
repeatedlymentioned that organic production over a longperiod has done an excellent
job to improve this level of trust.However, observations over time indicated that labels
advertising production systems, even including organic production, lose importance

https://doi.org/10.1007/978-3-319-74141-3_3
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over time, while the roles of local production (Moser et al. 2011) and quality grading
(Mann and Erdin 2016) increase.

The issue of local production deserves a bit more attention due to the problem
of low production site tolerance by the local population mentioned in the preced-
ing subsection. Among a series of studies indicating a general preference among
consumers for food produced in their country, Lobb and Mazzocchi (2007) stand
out for the width of their approach. They conducted 2725 face-to-face interviews
in five European countries and found preferences for domestic production in each.
While trying to decompose the preference for local production amongUS consumers,
Darby et al. (2008) found that production ‘within the state’ was similarly important
as production ‘nearby’. All this shows, of course, the contradiction between our two
roles as residents and consumers with respect to animal-based food: As consumers,
we want it to be produced close to where we live. As residents, however, we do not
want animal farms too close to our homes.

5.2.3 The Role as Citizens

In addition to being residents and consumers, we are citizens. In this role, we are
supposed to develop convictions that influence our voting behaviour. In most cases,
it is not a party’s stance on agricultural policy that makes us vote for it. Nevertheless,
our political attitudes with respect to agriculture are an important component of the
socioeconomic system of agriculture.

It maywell be that the role as citizen contradicts the role as consumer. TheGerman
‘Agrarwende’ at the beginning of the 21st century is a case in point. At that time, the
share of organic products on the market was still around 2%. Then a member of the
Green Party became minister of agriculture and announced strong financial support
for organic farmers. A survey (Mann and Mante 2003) showed that this political
strategy found broad support, even among conservative voters. Apparently, people
who were not willing to spend money for buying organic food still seemed to be
willing to spend tax money to promote organic food.

Usually, however, our attitudes toward agricultural policy are well embedded in
our general belief system. This was shown by a study on the admission of genetically
modified crops in Switzerland (Schläpfer 2008), in which voting behaviour toward a
five-year moratorium of genetically modified crops was explained by survey results.
The predictive power of sociodemographic characteristics such as education, age
or gender was very weak. Related attitudes did a much better job. Respondents
concerned about the freedom of research were consistently against such a morato-
rium, whereas respondents concerned about the health and environmental effects of
genetically modified organisms were in favour.

Mittenzwei et al. (2016) attempted to explain the origin of such attitudes and found
support for the hot cognition theory. This theory suggests that our culture, the milieu
we come from, shapes our attitudes. Knowledge is then only used to find supportive
arguments for this attitude, not to change it. Accordingly, the authors found that the
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level of knowledge we have about agriculture does little to alter our attitudes toward
agricultural policy. Growing up in a rural area and having farmers among your friends
are much stronger predictors of your evaluation of farming policies than your related
knowledge.

Results by Aerni et al. (2009) suggested that not only do attitudes influence
agricultural policies, but also do agricultural policies influence attitudes. They
showed that stakeholders in New Zealand, where farmers operate in a free market,
pursued a more innovative approach toward the concept of sustainable agriculture
than stakeholders in Switzerland, where the state provides conservative political con-
ditions and where maintaining the status quo has a high priority among stakeholders.

5.3 Varieties of Capitalist Agriculture

After presenting perspectives through the eyes of others, it may now be overdue to
return to the diversity approach as presented in Sect. 1.3. Although authors writing
about the varieties of capitalism have defined emerging forms of market economies,
the analysis of the varieties of capitalist agriculture is still due. What should be the
differences in the approach?

The agricultural sector strongly depends on land; furthermore, it is older than the
industrial and service sectors and it targets basic needs. Thus, some of the character-
izing variables of agriculture will probably be different from those of other sectors.
This claim becomes clearer when we apply the five core blocks of variables proposed
by Amable (2003) for the farming sector.

One case in point is the wage labour nexus used to characterize varieties of
capitalism. In developing and developed countries, family farming is the dominant
form of production. This implies that wage-dependent labour has a far lower impact
than in other sectors. The organization of financial systems may also have some
importance for the organization of farming, but financial services are a sector of
their own, distinct from agriculture. The main tools of social policy are primarily of
relevance for urban areas (Todaro and Stilkind 1981; Mann 2005), so that the focus
of these policy instruments is not appropriate for an understanding of agriculture.
Education may be more relevant for agriculture than the indicators mentioned above,
but probably less so than for other sectors. Hence, four of the five blocks used by
Amable (2003) to characterize the diversity of capitalism are of very limited use for
describing the agricultural sector.

From Amable’s set of choices, the product-market-regulation variables may be
the most relevant ones for the farming sector. The level of protection in agriculture
is markedly higher than in the other two sectors (Josling 2000; Morley and Piñeiro
2007; Matsumura 2008). Of 1 Dollar earned, sometimes more than 50 Cents come
from tax money, mostly through direct transfers to farmers and market support. This
fact, of course, has grave consequences for the entire sector and individual farming
strategies.

https://doi.org/10.1007/978-3-319-74141-3_1
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Agricultural economists widely acknowledge that governments differ greatly in
their support of agriculture. Brunstad et al. (1999), for example, recall Norway,
Switzerland, Iceland, Japan and Finland as the ‘biggest spenders of OECD’ (p. 541).
This finding is regarded either as welfare-destroying misbehaviour (Tyers and
Anderson 1988; Hertel and Keeney 2006) or as a conscious strategy or view labelled
as multifunctionality (Paarberg et al. 2002; Wüstemann et al. 2008). Multifunction-
ality emphasizes the importance of environmental amenities provided by farmers in
addition to mere food production.

Potter and Tilzey (2005) identified three types of discourses in agriculture:
neoliberalism, where most interventions in the sector are viewed as being welfare
decreasing; neomercantilism, where national sectors attempt to protect themselves
from foreign export interests; and multifunctionality, where public intervention
is considered as internalizing the external effects of agriculture. However, Mann
(2016) claimed that only neoliberalism and multifunctionality, due to a strong
welfare–economic theoretical backbone, would qualify as paradigms.

There is thus a strong normative discourse among agricultural experts about the
‘right’ strategy for their sector. The lessons to be learned from the debate around the
diversity of capitalism—complementarities that allow for certain characteristics of a
society and not for others—have not yet been learned in the farming sector. It is there-
fore worthwhile, before closing this book, to leave aside the normative debate and
empirically analyse the existing diversity of capitalist agricultural systems. Scholars
concerned with empirical work on the diversity of capitalism have generally used
cluster analysis to identify similar patterns among countries (Amable 2003; Farkas
2011; Schneider and Paunescu 2012). There is no reason to change this approach
when shifting attention from the national to the sectoral level. However, there is a
reason to start afresh by identifying appropriate variables for our purpose.

5.3.1 Selection of Variables

As mentioned in the previous section, governmental support plays a significant role
in shaping the agricultural sector. In particular, tariffs for food imports and direct
transfer payments to farmers are instrumentswhich are still broadly applied to protect
domestic production. The producer support estimate (PSE) by the OECD (2016) has
been for many years a widely accepted measure used to quantify the support given
to the farming sector. Although the PSE is measured in absolute money terms, it
becomes more meaningful if set into relation with gross farm revenues. This number,
the percentage PSE, describes how many cents of one dollar a farmer owes to the
state’s agricultural policy.

In some countries, not only producers but also consumers benefit from
generous public policies making food more affordable. Producer and consumer sup-
port estimates add up to the total support estimate (Tangermann 2004; OECD 2016).
If set into relation with the country’s gross domestic product, the ratio gives a useful
impression of what share of national wealth is used to keep farmers and food con-



98 5 Agricultural System

sumers happy—or, if negative, how the food sector is used to fund other parts of the
economy through taxation, for which Ukraine would be an example.

The size of farms also shapes the agricultural system. Although many possible
ways exist to statistically measure farm size (Mann et al. 2013), a global comparison
is well advised to focus on acreage. It is obvious that an average Chinese farm with
0.7 ha must be organized along different lines than an average Australian farm with
3200 ha. Lowder et al. (2016) provided an excellent overview of the frontiers of
knowledge regarding worldwide farm sizes. Admittedly, for some countries with a
strongly bifurcated agricultural structure, the information provided by this variable
is of only limited use. For example, Russia and South Africa have two coexisting
agricultural systems in their countries: big commercial farms and a large number
of smallholders (Greenberg 2010; Lerman and Sedik 2013). The average for these
cases is therefore of little importance. However, we accepted this weakness in light
of the precious information the variable provides in most other cases. Consequently,
we kept South Africa and Russia in the sample.

Another indicator would be trade balances. Agriculture in countries where food
is the main export item will have a different status than agriculture in countries
where it mainly competes with imports. Most self-sufficiency measures compare
calories produced with calories consumed (Pinstrup-Andersen 2009). The Food and
Agriculture Organization uses also monetary figures. This value may give a more
balanced picture of the trade balance because it considers the value of the traded
goods, so we used it for our analysis.

Agriculture is a sector with major environmental impacts, accounting for 9%
of worldwide greenhouse gas emissions and being the most important emitter of
methane and nitrous oxide (Sensi 2016). The resource efficiency of agriculture has
become a central concept for scientists (de Wit 1992; Hayashi 2000; Keating et al.
2010; Altieri et al. 2012) and policy makers. As the Food and Agriculture Orga-
nization has collected and published estimates on emissions of nitrous oxide and
methane per country, it is useful to set these emissions into relation with the agri-
cultural outputs of the countries concerned, as a rough estimator of environmental
resource efficiency.

Last but not least, we included food expenditure per head as a clustering variable.
Although food expenditure is usually considered as a proxy for food security (Esturk
and Oren 2014) or income (Oyekale and Adesanya 2012) in poorer countries, it does
not lose its relevance in wealthier regions. The costs borne by households to feed
themselves are a good descriptor of the interplay between food prices on the one hand
and purchasing power on the other. The amount spent on food also reflects quality
components that are difficult to operationalize and many factors from the agri-food
chain that are likewise difficult to grasp.
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Table 5.1 Variables used for the description of varieties of agriculture

Variable PSE (%) TSE (%) Farm
size (ha)

Self-
sufficiency
(%)

CH4 N2O Expenditure
(US$)

Explanation Percentage
producer
support
estimate

Percentage
total
support
estimate of
gross
domestic
product

Average
farm size
in ha

Value
agricul-
tural
products
consumed
as
percentage
of value
agricul-
tural
products
produced

CO2
equiva-
lents of
methane
divided
by food
produc-
tion

CO2
equiva-
lents of
nitrous
oxide
divided
by food
produc-
tion

Food
expenditure
per head in
US$

Mean 18 0.88 284 139 0.87 0.69 562

Minimum −7 −3.05 0.7 84 0.06 0.12 245

Maximum 62 4.57 3243 526 1.88 1.30 1117

5.3.2 Processing of Variables

The variables described in the previous subsection are summarized in Table 5.1. The
question for which countries these variables should be collected and processed is
answered through data availability and conception issues. On the latter issue, most
empirical studies restrict themselves to wealthier countries, because the ‘varieties’
otherwise would often just distinguish poorer from wealthier countries, as Solga
(2014) explains.

As another distinction from clustering exercises on general economic character-
istics, it does not make sense to treat European countries separately. For more than
50 years, the EuropeanUnion (EU) has enjoyed a common agricultural policy, so that
important characteristics are no longer nation specific, particularly not the degree to
which agriculture is subsidized. Therefore, the EU was treated as an entity in the
analysis.

K-means (Steinhaus 1956; Jain 2010) as the most established algorithm of cluster
analysis was used in Stata. The average farm size was eventually transformed into
a logarithmic scale to avoid a too-powerful influence on the outcome. After various
attempts, we decided that dividing participating countries into three groups would
generate the highest explanatory value.
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Table 5.2 Results of the cluster analysis

Cluster PSE
(%)

TSE
(%)

Farm size
(ha)

Self-
sufficiency
(%)

CH4 N2O Expenditure
(US$)

1 54 1.2 4.7 84 0.41 0.32 832

2 16 1.5 17.3 120 0.81 0.69 535

3 1 −0.2 127.7 200 1.21 0.91 451

5.3.3 Results

The three clusters are summarized in Table 5.2. Cluster 1 is the smallest of the
three, containing Japan, South Korea, Norway and Switzerland. As an average, more
than every second dollar earned in these countries is politically induced. This public
support apparently comes to farmers by way of direct payments, rather than through
artificially high food prices, as can be seen from the moderate total support estimate.
As this cluster contains Korea and Japan, two countries with average farm sizes of
just over one hectare, it is hardly surprising that this cluster has the smallest farm
size. It is the only cluster with net food imports. The differences between the three
clusters concerning environmental performance are considerable. It is obvious that
Cluster 1 with its protective and small-structured approach produces much lower
emissions per unit of production than the other clusters. Per capita expenditures on
food are considerably higher than in other countries, and Switzerland (with 1100
US$ per person and year) holds the top place.

On the other end of the global spectrum, Cluster 3 unites countries that are much
more directed toward free markets. It contains New Zealand, Australia, Brazil, Chile,
Ukraine, Vietnam and South Africa, with average farm sizes of over 100 ha. These
countries come closest to free markets of the global community. As an average, they
largely abstain from subsidizing either farmers or consumers, although some partic-
ipants such as Ukraine (total support estimate =−3.05%) are effectively subsidizing
food prices instead of increasing them. Fifty per cent of the food output in these
countries is exported to other countries. It seems that the price for this expansive
strategy is high emissions per unit of food produced.

Cluster 2, the largest cluster, contains Turkey, Russia, Kazakhstan, Israel,
Columbia, China, Canada, the USA and the EU. Although food expenditures per
capita are considerably lower than for Cluster 1, Cluster 2 is the group with the high-
est taxation on food products. All other measures are situated between the two other
clusters. There seems to be a broad middle course between a strong export strategy
with large farms and cheap food at the expense of the environment and a greener
strategy based on small farms, generous subsidies and food imports.
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5.3.4 Discussion and Conclusion

The clustering on a sectoral level (i.e. within agriculture) revealed some remarkable
results, particularly if compared with cluster results on the macro level as obtained,
for example, by Amable (2003). The diversity of capitalism becomes even more
diverse when broken down on a sectoral level.

An initial finding is that the clusters on the meso level, at least in the case of
agriculture, diverge strongly from the results on the macro level. Canada and the
USA, for example, share a cluster in both cases, but on a macro level they join
Australia, which in the agricultural clustering (on the meso level) is in a different
grouping. In the agricultural analysis, Switzerland is in company with Japan and
South Korea, whereas the latter two form a cluster of their own in Amable’s (2003)
macro-level study.

The results reveal a peculiarity of the agricultural clusters. Compared with clus-
ters from macro-level analyses, the sectoral clusters reveal far fewer geographical
patterns. Cluster 1, for example, may be shaped on the one hand by the historical
experience that self-sufficiency is a worthwhile goal, and on the other hand by cli-
matic and topographic factors making self-sufficiency difficult. However, Norway
and South Korea, for example, have almost no commonality beyond that, neither
culturally nor geographically.

It is certainly worthwhile to reflect on both the causes and the impact of these dif-
ferences. Some scholars have already linked different attitudes to different policies.
Aerni (2009) showed that citizens in New Zealand consider agriculture in the context
of agricultural competitiveness, whereas Swiss citizens watch new technologies with
scepticism when it comes to sustainability aspects. This example indicates that dif-
ferent attitudes among voters might cause different varieties of capitalist agriculture;
other branches of the literature also named history as a crucial factor. Spoerer (2015)
nicely showed how disadvantaged farmers in the EUmanaged tomake themoral case
for a welfare policy in favour of the farming sector. In Australia, where agriculture
does not have the traditional face but is rather considered as another entrepreneurial
activity, this would not have been possible.

The three clusters provide some added value for the intra-agricultural discourse.
For example, the common assumption that Japan, Switzerland and Norway are pro-
tective in terms of agricultural trade and pursue the model of multifunctional agricul-
ture is much more often put into a context with the EU than with South Korea (e.g.
Brunstad et al. 1999). Thus, the exercise of using sectoral variables for clustering
reveals some new patterns.

The results on the sectoral level may be slightly less interesting than those on
the macro level, where multi-dimensionality is one of the greatest assets. Finally,
the three agricultural clusters can be placed on a rather one-dimensional scale. On
one end of this scale, we observe an import-dependent agriculture that enjoys ample
subsidies and produces high-priced food but has relatively low emissions per output.
On the other end of this scale, a strong and export-oriented sector is doing well
without state involvement,while causing environmental pollution.Most countries are
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between these two extremes, feeding themselves with some support for the farming
community. This finding indicates, as a worldwide pattern, that societies are willing
to transfer resources to farmers to substitute imports. When enough food is available
for the population, the rationale for this transfer is apparently lost. The connection
to the level of pollution certainly deserves increased future attention.

Still, the main advantage identified in the ‘varieties of capitalism’ debate certainly
also holds for agriculture. The concept teaches us to emphasize complementarities
rather than (sometimes artificial) welfare effects. Thus, worldwide agriculture can
be seen as a colourful and rich composition of various fruitful systems.

5.4 Concluding Thoughts on Agricultural Systems

Many socioeconomic systems of organizing food production have been described
in this book, both on the micro and on the meso level. Their diversity indicates that
agricultural systems may have the potential of successful self-regulation. Based on
this conclusion, we could interpret the developments of the last years and decades
as follows:

• Liberalization processes in many countries could have been the response of unnec-
essary inefficiencies in government regulations and amove towardmore affordable
food.

• The demand for blooming meadows, butterflies and the like in many countries has
been answered by agri-environmental programs.

• Mistrust about the side-effects of modern production methods has been met both
by growing organic markets and by creating trust through community-supported
agriculture.

• Aperception of unjust resource allocations betweennorthern consumers and south-
ern producers has led to the fair trade movement.

This interpretation is not a claim thatwe live in the best of all possible agrarianworlds.
The sectoral analyses on the micro and meso levels certainly revealed problematic
issues for which solutions still need to be found:

• Many people care for animals today. This care is certainly reflected in the lives
of cats and dogs, but hardly reflected in the lives of most pigs, chicken and cows.
Animal welfare today is neither conceptually fully understood nor realized to a
degree that would suffice for a large part of the population.

• Agriculture contributes to 15–20% of climate change, more so through animal
production than through crop production, and little is done to reduce this contri-
bution.

• The share of starving people on our planet has been reduced, but the share of
obese people is strongly on the rise. Although the joy of overeating may outweigh
the ‘cost’ of a belly, it is likely that we are actually moving away from the social
optimum in this respect.
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This book was extremely brief on these three aspects, simply due to the lack of
promising solutions. However, all three issues could be tackled by reducing meat
consumption. There is ample room for agricultural (and other) researchers to develop
strategies to overcome these and other challenges.

A socioeconomic perspective, however, will certainly help to tackle these and
other contemporary problemsof agriculture, as it neither neglects the objective scarci-
ties in the system, nor the cultural setting in which interaction and decisions occur.

References

Aerni P (2009) What is sustainable agriculture? Empirical evidence of diverging views in Switzer-
land. Ecol Econ 68(6):1872–1882

Aerni P, Rae A, Lehmann B (2009) Nostalgia versus Pragmatism? How attitudes and interests shape
the term sustainable agriculture in Switzerland and New Zealand. Food Policy 34(2):227–235

Altieri MA, Funes-Monzote FR, Petersen P (2012) Agroecologically efficient agricultural systems
for smallholder farmers: contributions to food sovereignty. Agron Sustain Dev 32(1):1–13

Amable B (2003) The diversity of modern capitalism. Oxford University Press, Oxford
Baur I, Dobricki M, Lips M (2016) The basic motivational drivers of northern and central European
farmers. J Rural Stud 46(2):93–101

Bernstein H (2007) Capitalism and moral economy: land questions in Sub-Saharan Africa. http:
//citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.466.6137&rep=rep1&type=pdf (30 Oct
2017)

Brandth B, Haugen MS (2011) Farm diversification into tourism—implications for social identity?
J Rural Stud 27(1):35–44

Brunstad RJ, Gaarland I, Vårdal E (1999) Agricultural production and the optimal level of landscape
preservation. Land Econ 75(4):538–546

Bryant L, Garnham B (2015) The fallen hero: masculinity, shame and farmer suicide in Australia.
Gend Place Cult 22(1):67–84

Burton RJF, Wilson GA (2006) Injecting social psychology theory into conceptualisations of agri-
cultural agency: towards a post-productivist farmer self-identity? J Rural Stud 22(1):95–116

Darby K, Batte MT, Ernst S, Roe B (2008) Decomposing local: a conjoint analysis of locally
produced foods. Am J Agr Econ 90(2):476–486

deBarcellos DM,Grunert KG, ZhouY,VerbekeW, Perez-Curto FJA,Krystallis A (2013) Consumer
attitudes to different pig production systems: a study from mainland China. Agric Hum Values
30(3):443–455

De Janvry A, LeVeen EP (1986) Historical forces that have shaped world agriculture: a struc-
tural perspective. In: Dahlberg KA (ed) New directions for agriculture and agricultural research.
Rowman & Littlefield, New York

de Wit CT (1992) Resource use efficiency in agriculture. Agric Syst 40(1–3):125–151
Esturk O, Oren MN (2014) Impact of household socio-economic factors on food security: case of
Adana. Pak J Nutr 13(1):1–6

Farkas B (2011) The Central and Eastern European model of capitalism. Post-Communist
Economies 23(1):15–34

Franz A, Deimel I, Spiller A (2012) Concerns about animal welfare: a cluster analysis of German
pig farmers. British Food J 114(10):1445–1462

Gerlach S, Spiller A (2008) Stallbaukonflikte in Nicht-Veredlungsregionen: Welche Faktoren bee-
influssen den Konfliktverlauf? In Spiller A, Schulze B (eds) Zukunftsperspektiven der Fleis-
chwirtschaft. Universitätsverlag, Göttingen

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.466.6137&amp;rep=rep1&amp;type=pdf


104 5 Agricultural System

Gonzales JJ, Benito CG (2001) Profession and identity. The case of family farming in Spain.
Sociologia Ruralis 41(3):343–357

Greenberg S (2010) Status report on land and agricultural policy in South Africa. University of
Western Cape, Stellenbosch

Hayashi K (2000) Multicriteria analysis for agricultural resource management: a critical survey and
future perspectives. Eur J Oper Res 122(2):486–500

Hendrickson MK, James HS (2005) The ethics of constrained choice: how the industrialization of
agriculture impacts farming and farming behavior. J Agric Environ Ethics 18(3):269–291

Hertel TW, Keeney R (2006) What is at stake: the relative importance of import barriers, export
subsidies and domestic support. In: Anderson K, Martin W (eds) Agricultural trade reform and
the Doha Development Agenda. World Bank, Washington

Howley P, Buckley C, Donoghue CO, Ryan M (2015) Explaining the economic ‘irrationality’ of
farmers’ land use behaviour: the role of productivist attitudes and non-pecuniary benefits. Ecol
Econ 109(2):186–193

Jain AK (2010) Data clustering: 50 years beyond k-means. Pattern Recogn Lett 31(4):651–666
Josling T (2000) New agricultural negotiations: an overflowing agenda. Fed Reserve Bank St. Louis
Rev 82(4):53–76

Keating BA, Carberry PS, Bindraban PS, Asseng S, Meinke H, Dixon J (2010) Eco-efficient agri-
culture: concepts, challenges and opportunities. Crop Sci 50(S1):S109–S119

Kyong-Dong K (2003) Presidential election and social change in South Korea. Dev Soc
32(2):293–314

Lankester A (2012) Self-perceived roles in life and achieving sustainability on family farms in
North-eastern Australia. Aust Geogr 43(3):233–251

Lerman Z, Sedik D (2013) Russian agriculture and transition. In: Alexeev M, Weber S (eds) The
Oxford handbook of the Russian economy. Oxford University Press, Oxford

LobbAE,MazzocchiM (2007)Domestically produced food: consumer perceptions of origin, safety
and the issue of trust. Acta Agric Scand Sect C Food Econ 4(1):3–12

Lowder SK, Skoet J, Raney T (2016) The number, size, and distribution of farms, smallholder farms,
and family farms worldwide. World Dev 87(4):16–29

Mann S (2005) Implicit social policy in agriculture. Soc Policy Soc 4(3):271–281
MannS (2015)Web-based discourse on agriculture among the general public—comparingGermany
and Switzerland. British Food J 117(1):388–399

Mann S (2016) The two competing paradigms of liberalism andmultifunctionality in agriculture—a
utilitarian perspective. AgroLife Sci J 5(1):121–126

Mann S (2018) Conservation by innovation: what are the triggers for participation among Swiss
farmers? Ecol Econ (forthcoming)

Mann S, Erdin D (2016) Grades or labels? Beef prices and quality. Int J Qual Reliab Manag
33(9):1406–1412

Mann S, Kögl H (2003) On the acceptance of animal production in rural communities. Land Use
Policy 20(3):243–252

Mann S,Mante J (2003)DieAgrarwende imSpiegel der Bevölkerung. Berichte über Landwirtschaft
81(2):302–315

Mann S, Mittenzwei K, Hasselmann F (2013) The importance of succession on business growth:
a case study of family farms in Switzerland and Norway. Yearb Socioeconomics Agric
2013:103–131

Matsumura A (2008) Agricultural trade liberalization and human rights: economic analysis for
poverty reduction in LDCs—a survey. Forum Publ Policy, Tokyo

Mittenzwei K, Mann S, Refsgaard K, Kvakkestad V (2016) Hot cognition in agricultural-policy
preferences in Norway? Agric Hum Values 33(1):61–71

Morley S, Piñeiro V (2007) The impact of CAFTA on growth and poverty in four countries in
Central America: evidence from a CGE analysis. IFPRI, Washington



References 105

Moser R, Raffaeli R, Thilmany McFadden D (2011) Consumer preferences for fruit and vegetables
with credence-based attributes: a review. Int Food Agribusiness Rev 14(2):121–142

OECD (2016) Agricultural policy monitoring and evaluation 2016. OECD, Paris
Oyekale AS, Adesanya YA (2012) Climate change and urban children’s health: a case study of
Ibadan. Life Sci J 9(3):123–155

Paarberg PL, Bredahl M, Lee JG (2002) Multifunctionality and agricultural trade negotations. Appl
Econ Perspect Policy 24(2):322–335

Pinstrup-Andersen P (2009) Food security: definition and measurement. Food Secur 1(1):5–7
Potter C, Tilzey M (2005) Agricultural policy discourses in the European Post-Fordist tradition:
neoliberalism, neomercantilism and multifunctionality. Prog Hum Geogr 29(5):581–600

Schläpfer F (2008) Determinants of voter support for a Five-Year Ban on the cultivation of geneti-
cally modified crops in Switzerland. J Agric Econ 59(3):421–435

Schneider MR, Paunescu M (2012) Changing varieties of capitalism and revealed compara-
tive advantages from 1990 to 2005: a test of the Hall and Soskice claims. Socio Econ Rev
10(4):731–754

Sensi A (2016) Agriculture and environment. http://ec.europa.eu/agriculture/envir/report/en/clima_
en/report_en.htm (26 Oct 2016)

Soland M, Steimer N, Walter G (2013) Local acceptance of existing biogas plants in Switzerland.
Energy Policy 61(4):802–810

Solga H (2014) Education, economic inequality and the promises of the social investment state.
Socio Econ Rev 12(2):269–297

Spoerer M (2015) Agricultural protection and support in the European Economic Community,
1962–92: rent-seeking orwelfare policy? EurRevEconHist. https://doi.org/10.1093/ereh/hev001

Steinhaus H (1956) Sur la division des corps matériels en parties. Bull Acad Polon Sci
IV(C1.III):801–804

Sulemana IH, James HS Jr (2014) Farmer identity, ethical attitudes and environmental practices.
Ecol Econ 58(1):49–61

Tangermann S (2004) Farming support—the truth behind the numbers. OECDObserver 243:38–39
Te Velde H, Aarts N, van Woerkum C (2002) Dealing with ambivalence: farmers‘ and consumers‘
perceptions of animal welfare in livestock breeding. J Agric Environ Ethics 15(3):203–219

Tickamyer AR (1983) Rural-urban Influences on legislative power and decision making. Rural
Sociol 48(1):133–135

Todaro MP, Stilkind J (1981) City bias and rural neglect: the dilemma of urban development.
Population Council, New York

Tyers R, Anderson K (1988) Liberalising OECD agricultural policies in the uruguay round: effects
on trade and welfare. J Agric Econ 30(3):197–216

Vesala HT, Vesala KM (2010) Entrepreneurs and producers: identities of Finnish farmers in 2001
and 2006. J Rural Stud 26(1):21–30

Waithaka MM, Thornton PK, Herrero M, Sheperd KD (2006) Bio-economic evaluation of farmers’
perceptions of viable farms in Western Kenia. Agric Syst 90(2):243–271

Weible D, Christoph-Schulz I, Salamon P, Zander K (2016) Citizens’ perception of modern pig
production in Germany: a mixed-method research approach. Br Food J 118(8):2014–2032

Wüstemann H, Mann S, Müller K (2008) Multifunktionalität – von der Wohlfahrtsökonomie zu
neuen Ufern. Oekom, München

http://ec.europa.eu/agriculture/envir/report/en/clima_en/report_en.htm
https://doi.org/10.1093/ereh/hev001


106 5 Agricultural System

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.
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