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Abstract. In international food markets, voluntary traceability systems have increased
their role in guaranteeing high safety and quality standards for the consumer. Such
systems are also among the strategies firms employ to differentiate products and
strengthen competitive advantage in both the national and international market.
Voluntary traceability has significant implications on the organisation of economic
relationships within food supply chains. This paper focuses on this aspect and analyses
the effects of voluntary traceability on vertical co-ordination using a transaction cost
perspective. The analysis makes reference to the Italian situation where the national
standard organisation has introduced standard rules for voluntary traceability (UNI
10939; ISO 22005 at the international level).

A survey was conducted by questionnaire to assess changes in transaction key factors
(degree of asset specificity, uncertainty and frequency) and transaction costs after the
introduction of voluntary traceability. The sample represents all Italian firms certified
UNI 10939, and consists of 190 firms. Respondents are 146. Factorial and Cluster
Analyses were applied to highlight groups of firms with similar features. The empirical
results reveal four different clusters in terms of a vertical reorganisation of transactions.

Keywords: traceability, firms' strategies, transaction cost economics, food chain.

1. Introduction

In the context of the European food policy, traceability systems have been
introduced to improve the degree of food safety in food supply chains. A
“comprehensive and integrated approach” to food safety policy, provided
by the European Commission (2000) in the White Paper ©, has led to
mandatory traceability for the beef sector (Reg. 1760/2000) and for all
other agri- food products (Reg. 178/2002).

The improvement in food safety due to the traceability system is
connected to the growth of information throughout the food supply

! Corresponding author: S. Stranieri. The paper is the result of the collaboration of the
authors. The text is attributed as follows: sections 1, 2.1, 2.2 to A. Banterle; sections 2.3,
3,4 and 5to S Stranieri.

The paper presents the results of a survey on voluntary traceability conducted in Italy.
The results concerning the meat sector were presented at the 99t EAAE seminar “Trust
and Risk in Business Networks” (8-10 February, 2006, Bonn) and those concerning the
dairy sector were presented at the “7t" International Conference on Management in Agri-
food Chains and Networks” (31 May - 02 June, 2006, Ede- Wageningen).
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chain, and to the attribution of specific liabilities to agents of the supply
chain®3,

In addition to mandatory traceability it is possible, in the EU, to outline a
second traceability system level which is voluntary, and which provides a
higher degree of information associated to a single product. This
voluntary traceability system is regulated by a number of European
organizations accredited to deliver food safety standards, like AFNOR
(Association Francaise de Normalisation) in France, BSl (British Standard
Institute) in the United Kingdom, UNI (National Standards Organization)
in Italy. Recently, within the framework of 1SO 22000/2005, a specific
voluntary traceability standard has been designed aso at the
international level 19,

This paper concerns the application of a voluntary traceability system in
Italy, where the Italian standard organization has set down specific rules
for such a system (UNI 10939/2001). A survey was conducted by a
guestionnaire to all firms certified UNI 10939/2001 operating in food
processing.

The paper analyses the effects of introducing a voluntary traceability
system within the organization of economic relationships throughout
Italian food chains. We utilized the theoretical approach of transaction
cost economics @7 in order to test whether traceability can lead to
variation in the degree of vertical co- ordination.

The paper is organised as follows: the economic implications of
traceability and the theoretical framework of transaction cost economics
are examined in section 2; the survey conducted and the methodological
issues are examined in section 3; the results are analysed in section 4 and
the concluding evidence is set out in section 5.

2. Traceability and transaction costs

2.1. Concepts and features of traceability systems

In general, the definition of traceability refers to the ability to trace, and
follow, a food product throughout all the stages of its production,
processing and distribution @5 29, Thus, traceability is connected to an
information procedure aimed at following a product along its food supply
chain.

Following Golan et al.(” the main characteristics of traceability systems
depend on their breadth, depth, and precision. Breadth represents the
amount of information the traceability system can record; depth
describes which sectors are involved in the food supply chain; precision is
associated with tracking unit dimension; indeed, large analysis units
result in poor precision. Therefore, different kinds of traceability systems
can be distinguished, depending on the amount of information recorded
and the tracking unit.



In Europe there are mainly two different kinds of traceability systems @9,
these depending on product flow management in the different stages of
the supply chain (precision) and on the amount of the information
recorded (breadth):

supply chain traceability system,
supply chain and product traceability system.

Supply chain traceability is based on an information procedure aimed at
identifying the economic agents of the supply chain. This system is
mandatory and is regulated by Reg. 178/2002, where, in article 18, it is
established that at all stages of production, processing and distribution
the operators shall be able to identify any person from whom they buy
products and other operators to whom they sell products. For this
purpose the operators have to implement procedures which allow the
availability of this information to the competent authorities.

The main purpose of this system is to improve the food product safety
level. This is achieved by growth in the information level along the supply
chain, and better liability distribution to the agents of the supply chain.
However, in this system the information is not associated with a specific
product and it is not possible to design the history of the single product.

Instead, supply chain and product traceability is a much more complex
system. It is characterized by the management of raw materials and
products in separate batches, and by procedures that attribute specific
information to each single batch. Management by separate batches is laid
down in both the company processing and in the transactions among the
economic agents in the supply chain @.

The separation, and the identification, of single batches with specific
codes is carried out at two specific moments in the firm production
process: at storage or at the arrival of raw materials, and at the packaging
or the storing when the products are ready to be exchanged @V,

The system is applied in the beef sector by Reg. 1760/2000 @3, pbut for
other food products its adoption is voluntary, representing a strategic
choice of the firms. Therefore, excluding the beef sector, there are two
levels of traceability in the EU: the general mandatory traceability system
provided by Reg. 178/2002 (supply chain traceability) and, at a second
level, a voluntary traceability system (supply chain and product
traceability) which makes reference to national or international standards.

Examples of traceability standards are AFNOR V01 020 (“Lignes
directrices pour [|'établissement dune démarche de tracabilité dans les
filieres agricoles et aimentaires’) and the BS 85:2000 (“A quality
management system to ensure the integrity and traceability of primary
products in the agri- food chain”). Moreover the International standard
organization recently outlined specific standards for traceability through
the rules 1SO 22005:2005.



In Italy, voluntary traceability takes as its reference the rules 10939:2001
introduced by the National standards organization (UNI). Italian voluntary
traceability allows the reconstruction of a specific product’s history all
along the supply chain. Thus, compared to mandatory traceability, the
system results in a higher degree of increased information and a more
specific allocation of liabilities.

2.2. Economic implications of voluntary traceability

The economic effects on firms of the traceability system provided by UNI
10939/2001 mainly concern three aspects: food safety, food quality, and
vertical co- ordination in the food supply chain.

Referring to food safety implications 829 voluntary traceability, given its
specific production rules and controls, allows a higher level of safety than
mandatory traceability. Indeed, in the case of food contamination,
separate batches management within the firms part of the traced supply
chain allows an efficient organisation of material flow, and the firm is
able to withdraw only the tainted batches. Thus, voluntary traceability can
lead to a reduction in recall expenses and the attribution of liability to
specific agents of the traced supply chain.

Food quality implications connected to the introduction of voluntary
traceability refer mainly to the guaranteeing of quality standards for food
products @4, due to the fact that the firms of the supply chains adopt
specific production rules and implement specific controls.

With regard to the effect of voluntary traceability on vertical co-
ordination @, the system leads to the reorganisation of the vertical
relationships along the food supply chain connected to:

- the implementation of specific agreements, called supply chain
agreements,
- centralisation of the traceability system management.

Supply chain agreements represent a new form of governance for
transactions within the supply chain, providing specific production rules
for food safety and product quality. Moreover, the agreement establishes
procedures for recording product batch information and assigning
specific liability to the supply chain agents.

The centralization of the management of the traceability system is due to
the fact that a firm supports the introduction of traceability into the
supply chains. This firm then acts as the leader of the supply chain,
coordinating the activities of the other agents, and is in charge of the
certification of the system. Thus, the design of the supply chain
agreement, the management of information and the planning of the
controls are centered in this firm. Therefore, the introduction of a
voluntary traceability system leads to a centralized mode of organization
for the activities within the supply chain @7, In our survey we considered
only firms operating in the food industry in Italy as leaders, but the



supply chain leader could be a firm operating in the retail sector or in an
agricultural cooperative.

The reorganization of the vertical relationships in the food supply chain
is related to the changes in the characteristics and costs of transaction, as
underlined in the next section, considering that the level of transaction
uncertainty decreases while the bilateral dependency of the agents of the
chain grows ©,

Voluntary traceability is a choice made by both the leader firm and the
other economic agents of the food supply chain, thus the introduction of
the system depends on the advantages the firms will achieve. Such
advantages are connected to improvement in food safety and quality,
premium prices, brand image of high value traced products, the
expansion of sales, efficiency in distribution, reduction of recall costs,
and adaptation to the standards required by retailers at the international
level O,

Thus, the advantages of voluntary traceability can regard both the
business to consumer relationship and that of business to business. At
the single firm level an assessment is needed of whether the advantages
of introducing voluntary traceability exceed its relative costs (cost of
implementing the management of separate batches, cost of information
procedures, and so on).

2.3. The transaction cost approach

After introducing a voluntary traceability system like the UNI 10939
standard, more transparent and efficient vertical relationships can be
achieved through a reorganisation of the material and informative flow
along supply chains. Thus to analyse the voluntary traceability effects on
supply chain co- ordination we utilised the theoretical framework of
transaction cost economics, and tried to verify whether the
implementation of this food safety instrument would lead to any
variation in the transaction characteristics and costs of transacting.

Transaction costs are present within a market, in a vertically integrated
firm @, and in “al the ways of harmonising the vertical stages of
production and marketing” © 19, because of market failure associated with
information asymmetry among economic agents ®. According to
Williamson’s theory, economic subjects conduct vertical relationships by
trying to minimise the costs involved in transactions ©.

There are different kinds of transaction costs, depending on when they
arise in the transaction. Information or search costs arise ex ante, and are
related to the level of transaction transparency and the limited rationality
of economic agents within a market. Negotiating costs take place during
transactions, and are mainly connected to the difficulty in settling
agreements. Monitoring and enforcement costs occur after the exchange
has been negotiated, and are correlated to the level of bilateral



dependency between subjects as a consequence of specific investments
necessary to respect the conditions of transactions 10,

Williamson @7 28 states that the consequent governance of transactions
depends on transaction costs and on some key transaction factors: the
level of asset specificity, the level of uncertainty surrounding the
transactions and the degree of frequency. In particular, he distinguishes
three possible forms of transaction governance: market, hybrid and
hierarchy. The use of one of these three forms depends mainly on the
level of asset specificity of transactions 2.

The asset specificity of transactions is correlated to the bilateral
dependency of economic agents, due to the resources invested to conduct
transactions. Transaction costs, and the need to safeguard transactions
through more formal vertical co-ordination alternatives, increase as the
degree of transaction asset specificity increases @9,

The level of uncertainty depends on the degree of information asymmetry
among economic agents, on the random nature of some events and on the
bounded rationality of subjects ®. It is strictly connected to the
probability that subjects will respect contractual obligations.

However, the level of transaction uncertainty affects only conditionally
the transaction governance, that depends mainly on the degree of asset
specificity @0, If, for example, the level of bilateral dependency among
economic agents is low, the degree of transaction uncertainty will not be
important in choosing the transaction arrangements. In this case, market
governance should be preferred to hybrid forms or vertical integration
despite the degree of transaction uncertainty 9. On the contrary, if asset
specificity increases, the level of transaction uncertainty will become
important to the choice of the transaction governance structure. In such a
case, the higher the level of transaction uncertainty, the higher the
probability that the subjects will choose hybrid governance or hierarchy
to conduct the transactions.

With reference to Williamson's theoretical framework, our hypothesis is
that implementing a voluntary traceability system leads to a growth in
transaction asset specificity, a decrease in the degree of transaction
uncertainty and variation in transaction costs. Thus it can be expected
that there will be an increase in monitoring costs due to growth in asset
specificity for the implementation of the system, and a reduction in
information costs due to the reduction in information asymmetry among
economic subjects @3,

These variations in transaction characteristics and costs lead to a
reorganisation of transactions based on supply chain agreements. This
new hybrid transaction form increases the degree of control between
buyers (food processing firms in this case) and sellers (agricultural raw
material suppliers) and leads to changes in the vertical organisation of
transactions. According to Williamson, in formulating these agreements
the subjects can decide whether to introduce economic incentives,



through an increase in the price of raw materials, or provide more
contractual support ©9,

3. Data and method

A survey was conducted during the spring and summer of 2005, in order
to test changes in the vertical relations after the introduction of a
voluntary traceability system.

The sample represents all Italian firms certified UNI 10939, which are
specialized in food processing. The questionnaire consisted of 30
guestions subdivided into three parts.

Part 1 contains questions relating to the general characteristics of the
company, paying particular attention to its legal shape, turnover,
employees, level of vertical co-ordination, certification systems and
motivations to introduce voluntary traceability.

Part 2 focuses on the changes verified in the transaction key factors
following the introduction of the standard, UNI 10939. The demands are
related to the variation in asset specificity of the transaction (changes in
site, physical, intangible and human assets) and the variation in the
uncertainty degree of transactions, in terms of frequency, quantity and
accuracy of information exchanged.

Part 3 is amed at defining the variation in the transaction costs
associated with the introduction of the voluntary system (UNI 10939), and
especially considers monitoring costs as the exact quantification of all the
transaction costs is extremely complex due to the many organisational
costs that are not measurable.

Monitoring costs are quantified by means of questions relative to the
variation in both the supplier activity controls and the raw material
controls.

A multiple choice, rating- scale format was used to obtain answers as
numerical variables 9,

The sample consisted of 190 firms certified UNI 10939, and the
respondents were 146. Most are concentrated in four sectors: 21% of
those interviewed are specialised in meat processing, 25% in the fruit and
vegetable sector, 22% in the diary sector and 12% in the wine industry.

We applied factor analysis and then cluster analysis to identify
homogeneous groups of firms in terms of different approach to voluntary
traceability. Carrying out factor analysis before cluster analysis reduced
the number of variables and highlighted significant factors.

Principal Component Analysis (PCA) for 21 variables was used to extract
the factors ®. This is a linear transformation of the variables that
assumes those factors able to explain all the variance in each variable.



We extracted 8 factors with eigenvalues greater than 1 and that together
account for 66% of total variance. Orthogonal rotation (Varimax) was
carried out after the initial extraction of the factors. The factors produced
by SPSSwere used for cluster analysis.

For Cluster analysis we utilized a hierarchical approach. Similarity
between cases was measured by Pearson’s correlation, and the between-
groups linkage method was used to combine nearest clusters into broader
groups. This technique led to the identification of 4 clusters that seem
the best results in terms of some important criteria, like the minimum
number of firms for each cluster; the degree of distances between
clusters (small coefficients indicate the merging of fairly homogeneous
clusters, whereas large coefficients indicate that clusters containing quite
dissimilar members are being combined) and the different characteristics
of the resulting clusters.

4. Results

4.1. General evidence of the survey

The main reasons related to the introduction of voluntary traceability in
the food supply chain were the assurance of product quality
characteristics (76%) and the introduction of a correct liability system
among supply chain participants (65%). Among those interviewed 54%
introduced traceability to enhance communication among subjects part of
the supply chain, and 51% of the firms stated that traceability represents
an important standard to guarantee food safety (figure 1).

The sample consists of both big and small firms: 45% have a turnover of
less than 10 million Euro, 23% between 10 and 25, 13% between 25 and 50
and 19% higher than 50 million. Most of the firms show a high level of
vertical co-ordination. The results reveal that 40% of the firms are
vertically integrated, the most of which are co- operatives, 18% own some
agricultural farms and 43% have no farm ownership. It was found that
34% of the sample are co- operatives, the remainder private companies
(tablel).

60%-, 51%

45%
50% |
41% 38%

40% |

27% 26% 28% 25%
0%21% 169
19%
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Figure 1. Level of agreement of firms regarding motivation in implementing voluntary
traceability

Source: own survey

Table 1. Firms and traced supply chains characteristics

Employees
Firmscharacterisitics
<20 20-50 50-100 100-150 >150 Total
n. % n. % n. % n. % n. % n. %

Turnover (000.000 euro)

<1 13 100,0 0 00 0 00 0 00 0 00 13 89
1-10 29 547 17 321 2 38 1 19 4 7,5 53 36,3
10-25 11 324 10 294 10 294 3 88 0 00 34 233
25-50 3 158 4 211 5 263 5 263 2 105 19 130
50-100 0 00 0 00 2 400 2 400 1 200 5 34
>100 0 0,0 1 45 1 45 3 136 17 773 22 151
Legal shape

Private firms 40 41,2 18 186 14 144 11 113 14 144 97 664
Cooperatives 16 327 14 286 6 12,2 3 61 10 204 49 336
Level of vertical integration

Low 27 435 11 17,7 10 161 7 113 7 113 62 425
High 6 231 6 231 4 154 4 154 6 231 26 178
Very high 23 397 15 259 6 103 3 52 11 190 58 39,7
Total 56 384 32 219 20 137 14 9,6 24 16,4 146 100,0

Source: own survey

With regard to the characteristics of the traced supply chains, 43% of the
interviewed firms implemented the voluntary system in the agricultural
sector and in food processing, 24% extended traceability to agricultural
input sector, agricultural sector and food processing, and 33% included
also distribution. Almost 25% of the firms limited the application of the
voluntary traceability to 20% of their agricultural suppliers, whereas 35%
included all the suppliers in their traceability system. The other firms
implemented it on 20% to 80% of their chain’s suppliers (figure 2).

Most of the big firms extended the voluntary traceability system to only
part of the sectors and subjects involved in the chain, whereas a lot of
small firms decided to improve their voluntary traceability by applying it
to all the sectors and the agents of the supply chain. The different
implementation strategies of the small and big firms depend mainly on
the costs involved in applying the voluntary traceability standard, which
are definitely influenced by the firms dimensions.
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Agricultural suppliers traced by UNI 10939
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Figure 2. The characteristics of traced supply chains

Source: our survey

The survey underlines an increase in the level of human, physical,
intangible and site asset specificity. The results show that (table 2):

Table 2. Firms perceptions about the effects of voluntary traceability on transaction
characteristics, costs and vertical co- ordination

Variation of transaction characteristics (%)

Low Medium High  Very high Total

Asset specificity variation
1) Human asset specificity variation

Long business relations with suppliers 4.8 82 24.0 63.0 100.0

Difficulty in substitution of suppliers 322 199 20.5 274 100.0

Traning of suppliers 75 11.0 34.2 47.3 100.0
2) Physical asset specificity variation

Processing facilities variation (*) 62.3 37.7 100.0
3) Geographical asset specificity variation

Certified suppliers closeness 8.9 21.2 35.6 34.2 100.0
4) Intangible asset specificity variation

Certification (**) 69.9 22.6 4.8 27 100.0

Implementation (**) 815 11.6 4.1 2.7 100.0
Uncertainty variation

Frequency of information flow variation 10.2 6.8 27.2 55.8 100.0

Quantity of information flow variation 75 8.2 15.8 68.5 100.0

Precision of information flow variation 9.6 4.1 24.7 61.6 100.0
Transaction costsvariation
Monitoring costs variation

Suppliers activity controls variation 13.0 27 315 52.7 100.0

Raw materials controls variation 22.6 8.2 32.2 37.0 100.0
Proxies of vertical relationshipsvariation

Raw materials price variation (*) 71.9 28.1 100.0

Liability degree variation 55 9.6 253 59.6 100.0

Production rules enforcement 17.8 21.2 274 336 100.0

Source: our survey

(1) Questionnaire answers are scored from 1(low) to 4 (very high)

(*) Answer options are yes (2=high) or no (1=low)

(**) low <20.000 euro; medium 20.000-50.000 euro; high 50.000-100.000 euro; very high >100.000 euro

Source: own survey
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a) a long term business relationship is an important factor to decide
which suppliers can be part of atraced supply chain (87% of answers);

b) the substitution of certified suppliers is more difficult than for normal
suppliers (48%);

¢) most of the participants involved in the certified supply chain have
undergone specific training (82%);

d) the implementation of the voluntary traceability system requires some
material investment (38%);

e) most of the certified suppliers are located near the firm (70%);

f) investments, though not very high, are needed for certification and the
implementing of the system.

A decrease in the uncertainty degree throughout the supply chain is aso
observed. Firms interviewed have recorded an increase in the frequency
(83%), quantity (84%) and precision (86%) of information flow.

Moreover, the firms show an increase in monitoring costs to control
supplier activities (84% of answers) and raw materials (69%).

4.2. Factorial and cluster analysis

Factor analysis was applied to summarise the important variables that
can explain the organisational changes within the food supply chain after
the introduction of a voluntary traceability system. The rotated factor
matrix was calculated to permit the interpretation of the eight factors
(table 3).

The first factor explains the information expressed by the variation of
intangible assets and the characteristics of the firms i.e. the costs of the
certification (0.868) and management (0.835) of the voluntary system and
the number of employees (0.497). The second factor are the variables
describing the level of the firms' vertical co- ordination variation, i.e. the
legal shape (0.891) and the level of vertical integration (0.883). The third
factor explains the variation in the uncertainty degree of transactions,
and in the physical asset specificity, after the introduction of the
voluntary traceability system, i.e. the increase in the quantity (0.849) and
accuracy (0.679) of information flow and the introduction of new
processing facilities (0.490). The fourth factor is mainly connected to
variables explaining the variation of transaction safeguard conditions, i.e.
production rules enforcement (0.811) and agents’ liability conditions
(0.568) after the introduction of the supply chain agreements. The fifth
factor summarises the information connected to the monitoring costs, i.e.
supplier activity (0.844) and raw material control variations (0.758). The
sixth factor explains variation in final product price (0,848) and raw
material price (0.633), whereas the seventh factor represents the human
asset specificity variation (the variable explaining long business
relationships is 0.752). The last factor summarises the firms sector
(0.772) and the site asset specificity variation (0.649), i.e. the closeness of
certified suppliers.

12



Cluster analysis (CA) applied to the above described components reveals
the presence of four groups of firms. These groups differ, one from the
other, in terms of the firms' characteristics and the voluntary traceability
effects on vertical co-ordination. Each cluster is composed by firms that
chose different organisational solutions to promote continuity and
safeguard transactions.

To facilitate the interpretation of the clusters we calculated the average
factorial coefficients of the firms in each cluster for each component
(figure 3).

The first cluster is composed by 45 small firms, most of which used oral
agreements for the exchange of raw materials before the introduction of
the traceability system. Some of them are private vertically integrated
firms and produce their own raw materials (the level of vertical co-
ordination is 0.31). These firms state that the quality assurance of
products has been an important element for the introduction of voluntary
traceability as they have no other quality certification systems. The
voluntary system is extended almost to all the suppliers of agricultural
raw material (60%-80% of suppliers).

The firms grouped in this cluster (cluster 1), which is explained by the
factor of safeguards variation (0.61), register an augmentation of
monitoring costs (0.40) and a reduction in information costs thanks to a
sight increase in transaction transparency (0.19). The increase in
monitoring costs and the absence of formal agreements lead to the
introduction of new contractual supports (0.61) between economic
agents, like liability variations and production rules enforcement. Thus,
an increase in vertical co- ordination among agents is observed.

Table 3. Rotated component matrix

13



Uncertainty

Intangible  Level of level var. Human Sector and

asset var. and vertical and \?::eguards g):):\l/t;)rrmg Pricevar. :piitificity :;:c?f?cei;y
employees  coordination phys.asset ’ '
var. var.
var.

Firms characteristics
Employees 0.497 0.233 -0.293 0.056 -0.044 -0.012 0.262 -0.367
Legal shape -0.141 0.891 0.051 -0.018 0.105 -0.067 -0.002 0.114
Sector 0.071 0.098 -0.047 -0.122 -0.043 -0.141 0.065 0.772
level of vertical integration 0.027 0.883 0.013 -0.023 -0.101 -0.091 -0.118 0.147
contracts formalisation 0.193 0.294 0.158 -0.447 0.037 0.371 0.388 -0.031
final product price variation 0.024 0.053 -0.062 0.036 0.102 0.848 0.033 -0.136
% of traced suppliers 0.025 0.152 0.145 0.041 0.003 -0.316 -0.695 -0.194
Asset specificity variation
1) Human asset specificity variation

Long business relations with suppliers -0.151 -0.040 0.181 0.151 -0.046 -0.032 0.752 -0.119

Traning of suppliers 0.200 -0.045 0.154 0.315 0.385 -0.225 0.152 0.073
2) Physical asset specificity variation

Processing facilities variation 0.429 -0.065 0.490 -0.093 0.057 -0.097 0.239 0.049
3) Geographical asset specificity variation

Certified suppliers closeness -0.289 0.294 -0.107 0.117 0.047 -0.001 -0.040 0.649
4) Intangible asset specificity variation

Certification 0.868 -0.076 0.115 -0.026 0.039 -0.018 -0.124 0.043

Implementation 0.835 -0.064 -0.036 0.098 -0.029 0.040 -0.127 -0.112
Uncertainty variation

Frequency of information flow variation 0.040 -0.044 0.215 0.473 0.188 0.383 0.008 0.151

Quantity of information flow variation -0.042 0.046 0.849 0.020 0.093 0.114 -0.059 0.000

Precision of information flow variation 0.028 0.081 0.679 0.355 0.162 -0.042 0.140 -0.269
Transaction costs variation
Monitoring and enfor cement costs variation
Cost of implementing the system 0.868 -0.076 0.115 -0.026 0.039 -0.018 -0.124 0.043
Cost of managing the system 0.835 -0.064 -0.036 0.098 -0.029 0.040 -0.127 -0.112

Suppliers activity controls variation 0.051 0.038 0.019 0.073 0.844 0.150 0.045 0.061

Raw materials controls variation -0.097 -0.022 0.140 -0.116 0.758 0.030 -0.139 -0.096
Proxies of vertical relationshipsvariation

Raw materials price variation -0.053 -0.246 0.082 0.076 -0.010 0.633 0.142 -0.040

Liability degree variation -0.016 0.055 0.151 0.568 0.367 0.043 0.346 -0.043

Production rules enforcement 0.054 -0.008 -0.001 0.811 -0.180 0.079 -0.010 -0.110

Source: our survey

The second cluster, which is explained by the factor of sector and site
asset specificity variation (1.10), consists of 23 firms. Most of these are
small co- operatives with an annual turnover of less than 10 million Euro
and an average number of 25 employees. Almost all these firms belong to
the wine industry, show no increase in human asset specificity (-0.27)
and do not register a greater quantity and precision of exchanged
information (-0.37). The firms grouped in this cluster have no quality
certification systems like 1SO 9000 or PDO certification, and utilise the
voluntary system to implement a quality standard management for
production through the introduction of specific suppliers and raw
material controls (the factor representing monitoring costs is 0.45). In
accordance with Williamson’s theoretical framework, the firms grouped in
this cluster do not report any variation in vertical co- ordination; this is
because their transactions are already internally safeguarded and there is
no need for any strengthening of transaction governance through
economic incentives (-0.59) or contractual support (-0.79), although an
increase in monitoring costs is observed.

The third cluster groups 48 medium firms not vertically integrated (-0.31)
that use contracts for exchanges. Most of them state that the reason for
implementing the voluntary system is mainly connected to the right
attribution of liabilities among the economic subjects of the supply
chains. Thus, the traceability system is extended to most of the chain's
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suppliers (40%-60%). In this case, the introduction of a traceability system
determines a reduction in the transaction uncertainty degree (0.49), and
an increase in intangible (0.59) and human (0.16) asset specificity.
Monitoring costs do not register a positive variation (-0.69). In this cluster
no economic incentives (0.06) or contractual safeguards (-0.18) are
introduced to safeguard the higher bilateral dependency of economic
subjects after specific investments, because transactions become more
transparent due to the voluntary system and the probability of situations
of moral hazard or adverse selection is reduced. In most of the firms in
this cluster the increase in the supply chain transparency is sufficient to
safeguard transactions and to ensure the correct execution of
transactions.

1
-0.27 | 110
-0.59
-0.79 l 0.45
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-0.45
EEH »
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@ Intangible asset var. and enployees 0 Levd of vertical coordination

m Uncertainty level var. and phys.asset var. [ Ssfeguards var.

g Monitoring cots var. O Picevar. o
Hurmen asset specificity var. o Sector and site asset specificity var.

Figure 3. Average of factorial coefficients in each cluster

Source: our survey
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The firms grouped in the fourth cluster are 30, of big dimension, and
have more than 100 employees. All the interviewees use contracts for
vertical exchanges, and state that the reason for the implementation of
the voluntary system is mainly to enhance the quality attributes of
products. Thus, the standard is applied to only a few suppliers (20%-40%),
particularly to those that can guarantee respect for the quality rules
established in the supply chain agreements. All the firms grouped in this
cluster already have other quality certification systems, and can take
advantage of the synergies for the implementation of the voluntary
traceability. For this reason these firms do not show any variation in
intangible assets (-0.28), and the uncertainty degree remains the same
(-0.79) whereas the level of human asset specificity reveals a positive
variation (0.45). In this case the increase in asset specificity and the
invariance of the level of transaction uncertainty lead to the adoption of
economic incentives in order to safeguard transactions (0.92) from the
opportunistic behaviour of economic agents.

5 Concluding remarks

The empirical analysis of the Italian traced supply chains has revealed
that the firms purposes for the introduction of voluntary traceability are
multiple, but two motives are particularly significant: an improvement in
food quality standards due to the introduction of production rules and
controls for the agents of the supply chain, and a better liabilities
attribution among the participants of the supply chain through the
introduction of a system that connects information flow with product
batches.

Moreover, cluster analysis has revealed the presence of different
organisational solutions connected to the introduction of voluntary
traceability. According to the transaction costs approach, this voluntary
standard leads to an increase in asset specificity (intangible, physical,
human and site asset specificity) of transactions.

This positive variation can lead firms to choose different types of

transactions governance depending on:

- the degree of uncertainty of transactions after the introduction of
voluntary traceability

- the level of the firms' vertical co- ordination.

Referring to the uncertainty degree, firms that assist in increased
informative transparency (like firms grouped in the third cluster) do not
lead to any reorganisation of vertical relations although an increase in
bilateral dependency between economic agents is observed. In accordance
with Williamson’s theory, the reduction of the transaction uncertainty
degree reduces the risk of contractual infringements. In such a situation
subjects do not increase the level of vertical co-ordination in order to
ensure the correct execution of agreement conditions.
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The growth in information transparency is connected to the
implementation of the voluntary system on most of the suppliers of
agricultural raw material.

On the other hand, if the level of uncertainty remains the same and the
level of asset specificity increases (like in the first and fourth clusters)
variations in the organisation of transactions are observed. According to
Williamson’s contracting scheme, economic incentives (cluster 4) or more
stringent contractual safeguards (cluster 1) are established for traced
suppliers. In this case the firms extend the voluntary traceability to only a
part of their suppliers.

Finally, referring to the relation between the variation in the transaction
governance and the level of the firms vertical co-ordination, we can
outline three different situations:

- firms that used oral agreements before the introduction of voluntary
traceability show an increase in vertical co-ordination due to the
introduction of formal agreements with specific safeguard conditions;

- firms that use contracts for exchanges can undergo variation in
transaction conditions established in the agreements (price
incentives);

- vertically integrated firms do not register any variation in the
governance of transactions as they are already internally safeguarded.

Firms, by adopting voluntary traceability, can enjoy many different
benefits related to food safety, food quality and efficiency of vertical
exchanges. Furthermore, traceability also represents a strategic choice for
firms as it guarantees specific quality standards and can respond to
consumer demand concerning food safety, even though a critical point
can be seen to be the communication, to the consumer, of the
characteristics of voluntary traceability.

References

1. Akerlof, G.A. (1970), “The market for “lemons”: quality uncertainty and the market
mechanism”, The Quarterly Journal of Economics, Vol. 84, n. 3, pp.488- 500.

2. Banterle, A., Stranieri S, Baldi L., (2006), “Traceability and vertical co-ordination in
the Italian diary chain: A transaction cost approach”, Journal on Chain and Network
Science, Vol. 6, n. 1, pp.69- 78.

3. Banterle, A., Stranieri S., Baldi L., (2006), “Voluntary traceability and Transaction
costs: An empirical analysis in the Italian meat processing supply chain”, paper
presented at the 99th EAAE seminar “Trust and Risk in Business Networks”, 8-10
February, 2006, Bonn.

4. Caswell, JA., Noelke C.M. and Mojduszka E.M., (2002), “Unifying Two Frameworks for
Analyzing Quality and Quality Assurance for Food Products’ in Krissoff, B., Bohman,
M. and Caswell, JA. (eds), “Global Food Trade and Consumer Demand for Quality”,
Kluwer Academic/Plenum Publishers, New York, pp. 43- 61.

5. Coase, R. H. (1937), “The nature of the firm”, Economica. New Series, Vol.4, n. 16,
pp.386- 405.

17



6. European Commission, (2000), “White Paper on Food Safety”, COM(1999) 719,
Brussels.

7. Golan, E., Krissoff B., Kuchler F., Calvin L., Nelson K. and Price G. (2004), “Traceability

in the USfood supply: Economic theory and industry studies”, Agricultural economic
report 830, USDA.

8. Gorsuch, RL. (1983), “Factor Analysis’, Hillsdale, NJ, Lawrence Erlbaum.

9. Han, J, Trienekens, T., Omta SW.F,, Wang K. (2006), “Vertical co- ordination, quality
management and firm performance of pork processing industry in Chaina’, Paper
presented at the 7t International Conference on Management in Agri-food Chains
and Networks, The Netherlands, Ede, 31 May - 2 June.

10.Hobbs, JE. (1996), “A transaction cost approach to supply chain management”,
Supply Chain Management, Vol. 1, n. 2, pp.15- 27.

11. Hobbs, JE. (2004a), “Information Asymmetry and the Role of Traceability Systems”,
Agribusiness, Vol. 20, n. 4, pp.397- 415.

12.Hobbs, JE. (2004b), “Markets in metamorphosis: the rise and fall of Policy
Institutions”, in Van Huylenbroeck, G., Verbeke, W. and Lawers, L. (eds), “Role of
Institutions in Rural Policies and Agricultural Markets”, Elsevier, The Netherlands,
pp. 199- 210.

13. Hofstede, G.J. (2002), “Transparency in Netchains’, Review paper for Klict 16,
KLICT3949.

14. Holleran, E., Bredhal M.E. and Zaibet L. (1999), “Private incentives for adopting food
safety and quality assurance”, Food Policy, Vol. 24, pp.669- 683.

15.1S0 (2005), Traceability in the feed and food chain. General principles and basic
requirements for system design and implementation, ISO 22005:2005.

16.Kalton, G. (1983), “Introduction to Survey Sampling”, Sage Publications, Beverly Hills.

17.Ménard, C. and Valceschini E. (2005), “New institutions for governing the agri- food
industry”, European Review of Agricultural Economics, Vol. 32, n. 3, pp.421- 440.

18. Meuwissen, M. P. M., Velthuis, A.G. J, Hogeveen, H. and Huirne, RB.M. (2003)
“Technical and economic considerations about traceability and certification in
livestock production chains”, in Velthuis, A.G.J., Unnevehr, L.J., Hogeveen, H. and
Huirne, R.B.M. (eds), “New approaches to food safety economics”, Kluwer Academic
Publishers, The Netherlands, pp. 41- 54.

19. Mighell, R. and Jones L. (1963), “Vertical coordination in agriculture”, USDA, ERS,
Agricultural
Economics Report No. 19, February.

20. Moe, T. (1998), “Perspectives on traceability in food manufacture”, Trends in Food
Science & Technology, Vol. 9, pp.211- 214.

21. Peri, C., Pellegrini, L., Gay, G. and Fabbri, N. (2004), “Importanza della tracciabilita, in
una logica di forte identita delle produzioni agro- alimentari della Lombardia, e
conseguenti strategie di marketing da adottare relativamente alle principali filiere
produttive lombarde”, Irer, Milano.

22.Sodano, V. (2004), “Srumenti di analisi per I'economia dei mercati agroalimentar i”,
Edizioni scientifiche italiane, Napoli.

23.Souza- Monteiro, D. M. and Caswell, JA. (2004), “The Economics of Implementing
Traceability in Beef Supply Chains: Trends in Maor Producing and Trading

18



24,

25.

26.

27.

28.

29.

30.

31

Countries”, Department of Resource Economics, University of Massachusetts
Ambherst.

Trienekens, J. and Beulens, A. (2001), “The implications of EU food safety legislation
and consumer demands on supply chain information systems”, Working paper of
IAMA Symposium 2001, Wageningen University, Dept. Management studies.

Velthuis, A.G.J.,, Unnevehr, L.J., Hogeveen, H. and Huirne, R.B.M. (eds) (2003), “New
approaches to food safety economics’, Kluwer Academic Publishers, The
Netherlands.

Vernéde, R., Verdenius, F., Broeze, J. (2003), “Traceability in food processing chains.
State of the art and future developments”, Klict position paper, “Agrotechnology &
Food Innovations”, Wageningen.

Williamson, O.E. (1979), “Transaction cost economics: the governance of contractual
relations”, Journal of Law and Economics, Vol. 22, pp.233- 262.

Williamson, O.E. (1985), “The economic institution of capitalism’, Free Press, New
York.

Willimason, O.E. (1991), “Comparative economic organisation: the analysis of discrete
structural alternative”, Administrative Science Quarterly, Vol. 36, pp.269- 296.

Williamson, O.E., (1996), “The mechanism of governance”, Oxford University Press,
New York.

Williamson, O.E., (2004), “ Transaction cost economics and agriculture: an excursion”
in Van Huylenbroeck, G., Verbeke, W. and Lawers, L. (eds), “Role of Institutions in
Rural Policies and Agricultural

19



	1.Introduction
	2. Traceability and transaction costs
	2.1. Concepts and features of traceability systems
	2.2. Economic implications of voluntary traceability
	2.3. The transaction cost approach

	3. Data and method
	4. Results
	4.1. General evidence of the survey
	4.2. Factorial and cluster analysis

	5 Concluding remarks 
	References

