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Stellingen

1.

Strong culinary traditions and deeply rooted town-countryside relations result
in the willingness of Italian consumers to pay more for regional specific
products and services. This willingness is particularly favourable to local and
regional rural development.
2. Artisanal production techniques are essential to the maintenance of mutual
and manifold links between product quality and local ecology (see Chapter
4).
3. Preserving the high quality of Parmesan cheese implies a specific multifactor
and multilevel technology trajectory that contrasts sharply with the trajectory
that dominates in industrialised dairy systems (see Chapter 8).
4. In contrast to other dairy farms, the regime followed on Parmigiano-Reggiano
dairy farms can only be assessed if an eight-year average is taken into
account (see Chapter 10).
5. The concept of social quality is essential to an explanation of regional
specific food products (Casabianca & Valceschini 1996).
6. The application of district theory in agriculture is essential if the dynamics of
rural development are to be fully understood (Iacoponi 1990).
7. The maintenance of the milk quota regime favours employment on Italian
dairy farms. If this regime were to be abolished, it would be extremely
positive for the profitability of large-scale dairy processing.
8. A thorough understanding of the mechanisms ruling the dynamics of regional
specific products in Southern Europe might be helpful in strengthening
employment levels in Dutch agriculture.

Stellingen behorende bij het proefschrift van K. de Roest

The Production of Parmigiano-Reggiano Cheese
The Force of an Artisanal System in an Industrialised World

I

Promotor: dr. ir. J.D. van der Ploeg, hoogleraar rurale sociologie

The Production of Parmigiano-Reggiano Cheese
The Force of an Artisanal System in an Industrialised World

Kees de Roest

Proefschrift
Ter verkrijging van de graad van doctor
op gezag van de rector magnificus
van Wageningen Universiteit,
dr. ir. L. Speelman
in het openbaar te verdedigen
op vrijdag 3 november 2000
des namiddags te 13.30 in de Aula.

ISBN nr.90-5808-298-9

Table of Contents

Acknowledgements

IX

1
Introduction
Notes Chapter 1

I
18

2
The History of Parmigiano-Reggiano Cheese
Notes Chapter 2

19
31

3

The Production Process
3.1 The production regulations
3.2 The production process
3.3 Concluding remarks
Notes Chapter 3

33
33
38
44
45

4

The Relationship between Product and Region
4.1 Introduction
4.2 General overview of the production area
4.3 Production potential of the soil
4.4 Climatic conditions
4.5 Agro-ecological practices and land use patterns
4.6 Territorial distribution of dairy farming
4.7 Product quality and link with local fanners
Notes Chapter 4

47
47
48
49
52
55
67
70
74

5

75
75
87
93
94
97
97

Production Structure
5.1 The productive structure of the farms
5.2 Productive structure of the cheese dairies
5.3 Second step co-operatives
5.4 The structure of the maturing firms
5.5 Conclusions
Notes Chapter 5
6

Market Characterisation of the Product
6.1 Some general characteristics of the Italian milk market
6.2 Development of cheese production in Italy

99
99
101

VI The Production of Parmiggiano-Reggiano Cheese
6.3 Market characterisation of PR cheese
6.4 Cheese consumption
6.5 Description of the consumption and marketing system
Notes Chapter 6

104
106
107
113

7

The Institutional System
7.1 Introduction
7.2 The Consorzio of Parmigiano-Reggiano cheese
7.3 The Regional administration of Emilia-Romagna Region
7.4 The EU policy for Parmigiano-Reggiano cheese
7.5 The Local Health Authorities
7.6 The Mountain Communities
7.7 The organisation of the co-operatives
7.8 The farmers' unions
7.9 The cattle breeder's organisations and extension services
7.10 The scientific research centres and agricultural schools
Notes Chapter 7

115
115
116
123
128
130
131
131
132
133
135
138

8

Technological Development
8.1 Introduction
8.2 Product quality and its link with local factors
8.3 Technological development on the dairy farm
8.4 Technological development and product specification
8.5 The technology of unifeed
8.6 Artificial hay-drying
8.7 Technological innovation in the cheese dairies
8.8 Evolution of production techniques in the Grana Padano system
8.9 Discussion
Notes Chapter 8

139
139
142
145
148
149
151
152
154
155
156

9

Analysis of the Firm Behaviour
9.1 Introduction
9.2 Dairy farms
9.3 Future prospects for the farming sector
9.4 Cheese dairies
9.5 Cheese maturing firms and wholesalers
Notes Chapter 9

159
159
160
171
178
196
200

10

201
201
201
203
209
214
216
226
227
230

Technical and Economic Efficiency
10.1 Introduction
10.2 Technical efficiency of the dairy farms
10.3 Milk production costs
10.4 Evolution of milk price
10.5 Profitability of milk production
10.6 Cheese dairies
10.7 The role of the cheese price in defining the level of the milk price
10.8 Costs of maturing cheese
10.9 Estimate of employment effect of the Parmigiano-Reggiano system

Table of Contents VII
lO.lOCollective performance of the supply chain
Notes Chapter 10

232
235

11

The Eco-Compatibility of the PR System
11.1 Introduction
11.2 Methodology
11.3 Farm nitrogen balance and intensity of land use
11.4 Farm nitrogen balance, altitude level and milk destination
11.5 Nitrogen balance and intensity of milk production
11.6 Interrelations between technical efficiency, farm structure and
nitrogen balance
11.7 Economic efficiency and eco-compatibility

237
237
237
240
241
243

Conclusions

251

References
Samenvatting
Summary
Sintesi
Curriculum Vitae

259
265
270
275
280

12

245
248

Acknowledgements

This thesis is based on research carried out during my work at the Research
Centre for Animal Production (CRPA) in Reggio Emilia and has been
financed by Wageningen University and the Regional Government of
Ernilia-Romagna. I started the research some eight years ago together with
my colleague and friend Silvio Antonello, who unfortunately died in 1997
after a brief but incurable disease. I will never forget the long and pleasant
discussions we had about many subjects, but in particular about the
development of the production system of the Parmigiano-Reggiano cheese.
He was thoroughly involved with the sake and future of this product and I
owe very much to his sharp and severe way of analysing the behaviour of
the different actors involved in the system. Much of his thinking is reflected
in this thesis.
I would like to thank the colleagues of CRPA for their useful suggestions_
and in particular Eugenio Corradini, who has been in this period a patient
help for all the questions related to the functioning of the ParmigianoReggiano system.
I am very grateful to the dairy farmers and the cheesemakers who have
made it possible to realise this thesis answering all the questions posed in
the questionnaires. Their precious help has been essential for the results of
the study.
The Consortium of the Parmigiano-Reggiano Cheese delivered most of
the statistical data necessary for the evaluation of the structural evolution
of the production system.
The enthusiasm of Jan Douwe van der Ploeg acted as a strong stimulus to
go ahead and to deepen the analysis of the system. Finally I am grateful to
Marilyn Minderhoud and Ans van der Lande who improved significantly
earlier versions of the text.
Kees de Roest

Reggio Emilia 18 September 2000

1 Introduction

The dynamics of endogenous development in local agricultural systems
has been the subject of a series of recent European studies. Interest in the
socio-economic benefits of producing foods that derive their quality from
locally defined and regionally specific factors is growing. These can be
readily distinguished from industrially produced foods and are usually
made using artisan techniques. Local natural and physical factors are very
important in their manufacture. Two questions arise from the growing
significance of this type of product. First, to what extent can it contribute
to rural development and what conditions must be present to determine
success.
This study focuses on the significant example of Parmigiano-Reggiano
cheese , a product of Northern Italy providing an excellent example of a
local agricultural production system in which the elements of endogenous
development predominate. A chain of vertically-related economic actors
are linked together and derive the major part of their revenue from
producing the cheese. In many ways the system can be defined as
emblematic and unique. Most of the milk is produced on small- or
medium-sized dairy farms. It is then processed into Parmigiano-Reggiano
cheese in hundreds of small-scale dairies that receive milk daily from
some twenty farmers.
1

Within Europe there are many types of dairy farms. Their structure
depends on what is being produced, the technology applied, and the
climatic and physical geography of the area. Large- to medium-sized
dairy farms, for example, characterise countries in the northern parts of
the European Union such as the United Kingdom, the Netherlands,
Schleswig Holstein and Denmark. These service a dairy industry that
produces mass quantities of liquid milk, cheese, milk powder, butter and
yoghurt. Such highly specialised dairy farms achieve their high incomes
by exploiting the economies of scale possible on large farms and by taking
full advantage of favourable, often humid climatic conditions, that make
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possible good yields of high-energy roughage (Butault et al. 1992;
Isermeyer 1988; Zeddies 1989).
Highly differentiated dairy sectors are found in France and Italy. On the
one hand there are the industrial systems of Brittany, Lorraine and
Lombardy, for example, which are very similar to the dairy systems of
northern Europe. On the other, there are systems that are heavily
dependent on the local ecology and climate and, in general, make
intensive use of artisan labour to produce one final product (Ricard 1994).
Parmigiano-Reggiano cheese is a good example of this type of production
system: its production is specific, localised and heavily determined by the
physical and socio-economic character of the area. Parmigiano-Reggiano
cheese manufacture has a long history and variations in quality and
production processes can be largely explained by local socio-economic
conditions. Over the years the organisation of production has been
modified, but most of its distinctive features remain intact. These serve to
differentiate the Parmigiano-Reggiano system from dairy systems that are
more heavily dependent on exogenous development factors. Although
conflicts may arise between different sub-areas within the system, strong
cohesive interests are able to maintain its integrity. Technologies used on
the farm and in the milk processing plants may differ significantly, but
common, locally-based technological features distinguish the system from
those dairy systems that are more open to universally applied
technologies.
The most significant difference between an industrial and artisan system
is the difference in the ratio of capital to labour. Global industrial systems
are distinguished by large-scale processing units supported by a universal
technology and heavy inputs of capital. The local artisan system is usually
characterised by a low capital to labour ratio and specific technology
(Braverman 1974). Although in both systems the final valorisation at the
consumer stage of the milk marketing chain may be the same, an
industrial system will remunerate primarily invested capital and an
artisan system will remunerate high labour input in particular.
Throughout Europe, large-scale dairying ensures that the milk delivered
by hundreds of thousands of dairy farmers is transformed into a growing
number of dairy products all of which contribute to a steady growth in
added value (Rama and Pieri 1995). Labour saving technologies are
constantly being introduced and the final quality of the end product has
to conform to specific hygiene and public health standards.
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As an artisan system, Parmigiano-Reggiano cheese production is guided
by a wider concept of quality. Hygiene and public health criteria are taken
for granted and the definition of quality involves other types of attribute
such as genuineness (manual and artisan milk processing) and the specific
features of the region where the cheese is made. In a local artisan system
new technology is either the product of controlled and filtered
innovations generated outside the system or is endogenous in origin.
The development path followed by global, industrial dairy systems
involves the adoption of universally applicable innovations generated by
research centres located in different parts of the world. The local, artisan
Parmigiano-Reggiano system is characterised by a low capital to labour
ratio and by production techniques that cannot easily be reproduced. The
artisan nature of the production techniques involved in making
Parmigiano-Reggiano cheese is one of the main reasons why it provides
an interesting case study of a very specific economic system.
Another reason why Parmigiano-Reggiano cheese makes an interesting
case study is that, unlike many other regionally specific products, it does
not occupy a niche market. Almost 15 percent of Italian milk is processed
into Parmigiano-Reggiano cheese. Emilia-Romagna, where ParmigianoReggiano is produced, is the second most important milk producing
region in Italy. In production terms Parmigiano-Reggiano is the most
valuable cheese in the country. It is sold all over Italy and five percent of
total production is exported.
Artisan cheese production systems are found throughout Europe and
there are many in the Mediterranean region. However, usually these
systems have a very local market and limited production (ESISOR 1991).
Technically, their development often follows a specific and local trajectory
and they are less subject to external pressure from the agricultural
machine industry to adopt mechanical innovations. However, the fact that
Parmigiano-Reggiano cheese has such a large share of the market may
makes it vulnerable to exogenous forces wishing to alter and standardise
the product in order to capture part of its high added value.
A third reason why Parmigiano-Reggiano cheese makes an interesting
case study is that it retails at a high price and this contributes to the added
value of the product. Consumers are very willing to pay for this quality
cheese and it is an important ingredient in many Italian dishes.
Parmigiano-Reggiano is regarded as having the best qualities among the
hard, ripened cheeses that are grated before use, and this fact is reflected
in its retail price. Consumption of Parmigiano-Reggiano is not only high
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within the production area itself, but it has a large share of the market
throughout Italy.
Fourthly, because artisan techniques feature prominently in production,
the high added value of the product favours the employment of labour in
the system. Many other dairy products may have a high added value, but
the Parmigiano-Reggiano system remunerates labour rather than capital
resources, as the labour to capital ratio is higher than in other dairy
systems. The heavily co-operative structure of the cheese dairies also
contributes significantly to maintaining employment and to a more equal
distribution of added value among the actors in the system.
Finally, the physical conditions under which Parmigiano-Reggiano is
produced are quite special. More than 70 percent of Parmigiano-Reggiano
production takes place on the fertile, highly productive plains. The
remaining part is produced in the hills and mountain areas which are
characterised by less favourable conditions. The associated variation in
the potential of physical production has created different economic
growth patterns more or less open to technological innovations generated
outside the system. The production techniques of the hill and mountain
dairy farms are much more closely related to their specific local traditions.
In these regions, there are physical and natural features that impede the
introduction of technologies that could be easily adopted on the plains.
The extra added value and the high demand for labour generated by the
system favours the development of these less favoured areas of
Parmigiano-Reggiano production and supports a high level of
employment. This is in contrast to neighbouring areas with similar
physical and natural conditions. In this way the Parmigiano-Reggiano
system acts as a barrier to the marginalisation of agriculture, a process
that has caused serious depopulation in other parts of the Italian
Appennines.
The Parmigiano-Reggiano cheese production system provides an ideal
laboratory for carrying out a socio-economic study into the dynamics of
endogenous development under pressure from exogenous forces. The
features of the Parmigiano-Reggiano system mentioned above can, of
course, be found elsewhere in Europe. Small dairy farms with discrete
income levels are common in northern Spain and central France and
artisan conversion of milk into local cheese is a feature of some parts of
Great Britain and the Netherlands (Wilson 1997; Van Ittersum 1997). The
uniqueness of the Parmigiano-Reggiano system, however, is that all the
characteristics mentioned above occur simultaneously in one area. Small
dairies, using artisan techniques and guided by a quality concept that is
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linked to the cultural patrimony of the local production area, are able to
maintain a huge cheese output. At the same time, the system is capable of
sustaining high employment levels. It is questionable whether the
Parmigiano-Reggiano system will continue to maintain its distinctive
characteristics. Will the system resist external pressure to adopt
technologies that may interrupt its links with local human and natural
resources or might the actors themselves decide to abandon current
production techniques and turn towards a greater degree of standardisation?
2

It should be stressed that the system has not always been embedded in
the same archaic and traditional methods of production. Significant
changes have taken place in the breed of cow, feed and fodder
composition, and the technologies used in milk processing. Not only have
the technologies changed on the farms and in the processing plants, but a
substantial change has also occurred in the social organisation of
production. Nine hundred years ago the milk was processed by
Benedictine monks; today co-operatives predominate. There is
considerable variation in the economic size of the plants. It is rather
difficult to identify a representative Parmigiano-Reggiano processing
plant and production styles vary throughout the Parmigiano-Reggiano
region.
Despite these differences and variations in styles of production,
technological innovation has not altered the original basis and uniqueness
of the product. The introduction of exogenous elements has been
subordinated to the necessity of maintaining the originality of the
product. An absolutely endogenous, original product has, in this way, be
able to maintain its sovereignty over external elements. There is a
common code of behaviour that is accepted by all actors in the system.
Everyone understands the technical and economic implications of the
production process behind the success of Parmigiano-Reggiano cheese. At
the same time everyone is aware of the conditions necessary for
producing industrial milk. These are considered to be two separate
cultures, because they are based on completely different production
techniques. Once a farmer has chosen to produce milk for ParmigianoReggiano cheese, he or she will find it very difficult to step into another
market.
This leads to the question of how the Parmigiano-Reggiano cheese system
has be able to successfully maintain its authenticity and originality. To
what extent has the endogenous nature of the Parmigiano-Reggiano
system been responsible for maintaining the system as a whole and for

6 The Production of Parmigiano-Reggiano Cheese

ensuring its originality? There is no single element or cluster of elements
that can be identified as having been responsible for preserving
originality and the integrity of the system. Any analysis has to go further
and penetrate the complex interactions and interrelations between actors
within and outside the system. None of these single interrelations are
fully able to explain this particular type of endogenous development.
Methodologies based on standard economic theory do not provide an
adequate interpretation of the system. A holistic or global 'quid' that
encapsulates the whole sequence of atomistic relationships that make up
the elements of the system is needed. Although it is important to analyse
cost and price to quantify the employment effects in the upstream and
downstream economies and to demonstrate different levels of income
distribution within the system, the explanations generated will not
provide a full answer to the questions raised earlier. The persistence in
time and space has to be linked to a 'system factor', that cannot be
considered to be a simple combination of all favourable, interrelated
elements. If this were the case, the many transformations that have
occurred in the past would have introduced significant changes and alter
it in such a way that it might have lost its original characteristics and be
dragged into the unlimited, anonymous market.
It might be said that there is a 'common interest' in maintaining and
developing the link between product and production area. This common
interest is not limited to the actors in the production process, but can
extend to all actors including those involved in the supply industry and in
the commercialisation of the product. A kind of culture has arisen around
Parmesan cheese and it is one that extends beyond the actors directly
involved in its production.
Becattini (1987a) raises the question of how to classify the economy in
single industries. The fundamental question here is how to define a stable
aggregate of firms capable of giving a rational and uniform base to
behaviour? One of the problems of trying to define an industry is isolating
a part of the industrial system in order to study it. After discussing
classical economic categories in industries based on similar goods and
technologies, Becattini identifies a third possible way of developing a
classification: 'the sense of belonging, whose characterising element is the
consciousness of the actors that they belong to a certain industry'
(Becattini 1987a).
For many years, local endogenous developments have attracted an
increasing degree of scientific interest. The main characteristic of
endogenous development is its capacity to retain the benefits of economic
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development within the locale (Slee 1992). Generally this type of
development is based on small- to medium-sized farms with highly
intensive inputs of labour. The economist is interested in the persistence
of small farm enterprises within local systems because standard economic
theory has been unable to capture the phenomenon adequately. A gap has
arisen between the methodological instruments of neo-classic economic
theory and the way empirical reality has evolved. The demise of the small
farm has often been predicted but the empirical facts have not confirmed
this prognosis.
The internationalisation of markets and enterprises pose a potential threat
to the Parmigiano-Reggiano system. It is argued that this process might
provoke a divergence in the way different agricultural regions within
Europe develop and result in the creaming-off of benefits created within
local systems. A further internationalisation of enterprises is favoured at
the political level. Here there is an uncritical acceptance of the neo-liberal
concepts of standard economic theory. Although there are many nuances
within this theory, Pareto's concept of welfare states that a general
economic equilibrium can be reached when no economic subject is able to
increase his or her proper welfare without reducing the welfare of another
neighbouring subject. To reach this optimum level all barriers to free trade
have to be eliminated. Only complete free trade can get rid of the
inefficient, small enterprise. According to this view, local artisan
production systems, within which small-scale enterprises operate, are
destined to disappear as the global market grows. The best they can hope
to attain within this vision is the exploitation of some niche markets that
the global market cannot reach.
In this study an attempt will be made to investigate the mechanisms and
factors which explain the continuity and the survival of the ParmigianoReggiano system. It must be stressed that there is no single economic
theory that can explain the development of local territorial systems
(Romano 1995). Of necessity, this study will rely upon a set of theories
that seem to offer the most incisive approach to the reality being
discussed.
Standard economic theory is inadequate to explain the empirical reality of
Parmigiano-Reggiano's success. It is therefore necessary to go beyond the
marginalist theory of economic behaviour that fails to take into account
the geographical and historical contexts that determine the actions of
economic agents. Standard economic theory does not adequately consider
the way local factors influence economic behaviour. It postulates that the
firm is indifferent to the source of its raw material and the origin of semi-

