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Abstract

Purpose

This paper reports the use of performance metrics among 121 Brazilian agribusiness
companies, with the aim of helping accountants and academics to understand the actual use

of performance metrics in non-integrated supply chains.

Design/methodology/approach

To identify which performance metrics are used among supply chain partners, four
independent clusters representing specific supply chain roles (input suppliers, farmers,
distributors, and retailers) were formed. Data relating to 49 performance metrics was

collected by questionnaire and analysed statistically to isolate common measures.

Findings

, It was found among suppliers, farmers, distributors, and retailers that the performance
metrics for return on investment, responsiveness, and response time to clients are not being
used whereas customer satisfaction obtained a usage pattern in all roles in the four groups.
Hence, it appears that customer satisfaction rather than financial sustainability is the driver

for discussion between supply chain partners.

Research limitations/implications
Although limited to a sample of firms within Brazil, the findings confirm evidence from

similar supply chains worldwide.



Practical implications
These findings suggest that the common metrics approach to measure supply chain
performance may be very difficult to achieve in practice and other alternatives should be

investigated by management accountants.

Social implications

A predominance of customer satisfaction metrics to the exclusion of discussions on
financial performance between partners in agri-food supply chain has implications for the
sustainability of the industry and the ability of accountants and managers to negotiate when

faced with increasing input costs.

Originality/value
This contributes to accountants’ understanding of how performance measurement works in
fragmented supply chains, whereas the majority of the literature is concerned with

integrated supply chains.

Keywords

Performance measurement, fresh fruit supply chain, supply chain performance, balanced

scorecard.

1. Introduction



A supply chain (SC) can be defined as a network of three or more individual companies
through which products flow from primary sources to end consumers (Min, Mentzer &
Ladd, 2007; Elrod, Murray & Bande, 2013). Co-ordination mechanisms tend to be based
on hierarchical or market relationships along the SC structure (Williamson, 1975). Whilst
both academics and practitioners have examined performance measurement within SC over
several decades (Ganga & Carpinetti, 2011) there remains very little discussion in the
available literature that deals with performance measurement within non-integrated SC.
For management accountants concerned with the effectiveness of the management controls
and metrics that they introduce into organizations, or monitor and evaluate, knowledge
about which financial and non-financial measures are used in practice is necessary for

bringing about changes in systems and practices.

Long-term integrated collaborative relations (Chow, Heaver & Henriksson, 1994; Beamon,
1998; Beamon, 1999; Brewer & Speh, 2000; Holmberg, 2000; Gunasekaran, Patel &
Tirtiroglu, 2001; Gunasekaran, Patel & McGaughey, 2004; Chang, 2009) and product
quality and service targets (Hofman, 2004; Varma, Wadhwa & Deshmukh, 2008; Chia,
Goh & Hum, 2009; Akyuz & Erkan, 2010; Wu & Chang 2012) are associated with
successful SC performance. However, other less integrated or long-term, upstream and
downstream business relationships exist throughout different SC (Mentzer et al., 2001).
Hann et al. (2003) state that hierarchical relationships in SC should be considered only if

markets cannot provide efficient protection against opportunism.

An agri-food supply chain (ASC) is a network of companies that work together to deliver
agricultural products to final consumers (Christopher, 2005). The structure of an ASC can

be complex, with many entities being included and with numerous interactions



(Matopoulos, Vlachopoulou, & Manthou, 2007). Furthermore, several specific roles such
as input supplier, producer (or farmer), processor (or manufacturer), distributor (or

wholesaler) or retailer can be identified within an ASC (Henson and Reardon, 2005).

Brazil is the world’s third largest fruit producer (FAO, 2013) with approximately 20
million tons of fresh fruits produced on 1.1 million hectares throughout the country and the
European Union is Brazil’s main market consuming over 70% of Brazilian production
(Brazilian Fruit, 2014). The structure of an ASC of fresh fruits from Brazil encompasses
input suppliers, producers, distributors and retailers (MAPA, 2007). Almost all fresh fruit
ASC is formed by several individual independent companies that do business through spot
market transactions from input suppliers to end customers based both efficiency and

flexibility (Neves, 2003).

The underlying question in the investigation is whether a balanced set of performance
metrics might be used among partners in fresh food supply networks, given the prevalence
in the industry of independent business entities and a general lack of integration between
supply chain partners. Although, as Jack et al (2012) found in the UK, retailers tend to
favour the quality and delivery that come from long term relationships but the prices that
come from trading — a situation found in fresh produce supply chains in many countries,
including Brazil - there are signs that retailers are seeking to establish more long term
partnerships, at least with intermediary businesses, to increase efficiency and reduce
overhead costs. It should be a matter of concern to accountants involved in management
control, and even more those involved in advising food companies in financial distress, if
the performance metrics used do not routinely include finance measures in supply chain

negotiations.



A balanced set of performance metrics might be used between business partners in fresh
food supply networks, where a future long term relationship might be envisaged (Zhao,
2002; Park, Lee & Yoo, 2005; Bigliardi & Bottani, 2010). If only one or two measures are
commonly used by all parties in fresh produce supply chains, this would suggest that
significant changes would need to be introduced in longer term relationships to establish a
balanced approach. Whether or not a supply chain Balanced Scorecard (BSC) might be
effective or desirable, this investigation into the performance measures used across the
fresh produce supply network, based on the four dimensions of the BSC as a framework,
illuminates current issues in ASC. In particular, these concern perceived problems relating

to (low) prices received by suppliers and the dominance of retailers in the industry.

The aim of this paper is to look for similarities and differences in the patterns of use of
performance indicators for Brazilian agribusiness companies from fresh fruits ASC, while
taking their SC roles into consideration. Our results show that although all dimensions are
measured by individual participants in the supply network, only one measure — customer
satisfaction — is measured by all. This is significant because it supports other empirical
work showing that only customer satisfaction — often relayed as ‘on time in full to
specification’ delivery — is used in negotiations with suppliers. This has potentially
detrimental effects on the ability of suppliers to recover costs when input prices rise. A
positive effect of a balanced set of metrics could be to ensure that financial measures are
included in discussions between supply chain partners, and that price negotiations are more

likely to be equitable.



In addition, the usage patterns of performance indicators change across SCs. These
findings suggest that the common metrics approach to measure SC performance may be
very difficult to achieve in practice and other alternatives should be investigated. The
findings also support evidence from UK ASCs, which show a predominance of customer
satisfaction metrics to the exclusion of discussions on financial performance between
clusters in ASCs. Although each of the individual companies may consider specific criteria
to select a group of relevant performance metrics, all of them will tend to form a balanced
set of relevant metrics considering their respective organizational characteristics and

managerial needs (Prieto et al., 2006).

The main contribution of this paper is to establish which roles use which performance
indicators, and thereby to identify from where the drive for wider use of performance
measures between SC partners in a non-integrated SC should come. The necessity for this
wider use lies in the security and sustainability of fresh produce SC, where producers and
intermediary businesses in ASC are subject to very low margins and the rate of insolvency
is seen to be increasing (Oliveira et al., 2014; Pelegrini, Shiki & Shiki, 2015). The paper
also opens a wider discussion on non-integrated SC to complement the existing SC and PM

literature based on dyadic partnerships in integrated SC.

2. Supply Chain Performance Measurement

There is a significant literature on the effectiveness, or otherwise, of supply networks
across the management disciplines. In accounting, there are relevant studies on open book
accounting and other management control techniques employed between usually two
supply chain partners, but less studies on management accounting and control between

several partners or across networks. Supply chain relationships in the food chain have



been largely discussed in the field of marketing and operations. The literature includes two
areas relevant to this study: the extent to which processes are integrated and information is
shared; and the development of performance measurement systems within SC, by

accountants and other managers.

The level of integration and information sharing is the most relevant to our study. Vachon
et al (2009) adopt a transaction cost economics approach to assess the level of co-operative
interaction between the organization and its customers as this indicates the extent to which
routines can be developed to facilitate strategic alignment. They find that stronger linkages
are found in co-operative rather than arm’s length interactions. Responsiveness to changes
in market movements, and the ability of manufacturers to translate customer requirements
through to their own suppliers speedily is found in collaborative rather than arm’s length

relationships.

Similarly, Schloetzer (2012) finds that where there is less potential for hold-ups in SC,
there greater the evidence of process integration and information sharing. The greater the
degree of integration and sharing, the more favourable the financial performance for both
partners and interestingly, there were also enhancements in other non-financial
performance measures. The suggestion is that supply chains relationships work best when

processes are integrated and information shared.

Supply network research also tends to consider size and roles in analysing a network’s
value to users (Afuah, 2013). Afuah (2013) argues that the structure of a network and the
conduct of its members are important determinants of its value to members and providers.

Using risk based analysis, he demonstrates that a number of factors — feasibility of



transactions in a network, centrality of members, structural holes and ties between
members, and the roles members play — build value. Opportunistic behaviour, reputation

and perceptions of trust are also significant.

Also taking a transactional cost approach as Vachon et al (2009) and Schloetzer (2012),
along with game theory, Cox and Chicksand (2005) found that although companies are
involved in supply chain networks, not all networks are managed efficiently. He contends
that mutuality and the search for value capture are not fully commensurable in business
relationships, but that, since “win-win” is not an absolute but a variable concept, business
relationships can be aligned even when unequal exchange and tension exists between
buyers and suppliers. Under some circumstances “win-lose” can be a preferable outcome
than “win-win”": a situation which both Cox and Chicksand (2007) and Hingley (2005)

found in the food retail supply chain.

Several papers set out frameworks for strategic performance measurement systems
(SPMS), although these are not all supported by empirical evidence (Estampe et al, 2013).
Michele and Manzoni (2010) and Chenall (2005) find that SPMS provide a means of
communication within organizations and between an organization and its stakeholders.
Flexible use of indicators finds that top managers may enforce certain indicators which
leave operational managers feeling that there is some incompleteness in what is being
measured and managed. However, frustrations may be diffused if operational managers
feel that flexible handling of the control system is possible. Such a system may still be
regarded as enabling despite its perceived incompleteness. Incompleteness can explain
why designing and implementing PMS in operations is difficult and requires a deliberate

and careful approach (Wouters and Wilderon, 2008).



The remainder of this review of the prior literature considers this last point. The concept
of SC relies on the notion that there is some sort interdependence among activities
performed by individual companies regardless the presence of market or hierarchical co-

ordinating process among them (Dubois, Hulthén & Pedersen, 2004).

Market co-ordination is characterized by open market transactions with price-based
discussions and adversarial relationships (Spekman, Kamauff & Myhr, 1998). Hierarchical
coordination has been considered as a valid mechanism only when market is not an
efficient protection against opportunism (Haan et all, 2003) and few individual companies

are actually engaged in full SC hierarchical coordination (Fawcett and Magnan, 2002).

Although elements of co-ordination are present, there is very little discussion in the
literature available that deals with the selection of metrics (Beamon, 1998; Beamon, 1999;
Chan & Qi, 2003). Performance metrics selection procedures are, to a certain extent, both
subjective (Folan & Browne, 2005) and uncertain (Lohman, Fortuin & Wouters., 2004)
and the role of individual companies within SCCP may influence their decisions relating to

their perspective regarding SC performance measurement (Folan et al., 2005).

Performance measurement of individual companies can be carried out by using a set of
individual metrics used to quantify both the efficiency and effectiveness of actions (Neely,
Gregory & Platts, 2005). Each metric should be assigned by the higher level management
in search of direct, motivate, and evaluate activities, processes areas, or functions (Melnyk,

Stewart & Swink, 2004).



Despite the improvements regarding performance measurement methods across SCs, the
selection of relevant metrics and the identification of potential problems (Melnyk et al.,
2004), the presence of some kind of hierarchy among SC performance metrics still require

further investigation (Beamon, 1998).

It is argued that SC performance should consider specific skills and operational excellence
from its participants (Morash, 2002), as well as the importance of locating responsibility
for performance metrics at the managerial level of the companies within an SC

(Kolehmainen, 2010).

The operational aspects of ASCs are distinct from other kinds of SCs (Yu & Nagurney,
2013). The number of individual companies, the frequency of transactions, the specificities
of products and the level of uncertainty are the key aspects considered to identify the most
appropriate type of co-ordination to any given ASC (Cabral, 2011) and Individual
companies from ASCs have a greater tendency to keep their own identity or autonomy than

in of all the SCs (Van der Vorst, 2006).

Within the context of ASCs, performance measurement of individual companies should be
assessed considering the perspective from their specific operational roles (Callado, 2015).
In interviewing intermediary food SC businesses such as grower-packers and food
manufacturers, Jack, Ramon-Jeronimo, and Flores-Lopez (2012) found evidence that
performance measures are developed in all areas comparable to the BSC approach
although no formal scorecards were found. However, between ASC constituents, and
particularly among those downstream, there was a heavy emphasis on customer-related

measures in terms of quality and delivery; financial and other measures were discussed
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very rarely. Although these findings relate to an European country, similar results from

other countries, such as Brazil, might be found given the nature of the global food industry.

Well-defined performance measurement procedures for SCs can contribute to the

improvement of the alignment process throughout the individual companies that form its

constituent parts (Folan et. al., 2005; Chenhall, 2005; Lee, Kwon, & Severance, 2007).

Several factors may influence the real contribution that performance measurement can

generate for SCs:

e The absence of a clear direction for the SC

e The complexity of performance measurement among the various companies across the
SC

e The desire not to share information with other companies

e The difficulty of capturing the performance by customers, products, or specific chains

(Lambert & Pohlen, 2001).

Hence, the main concern of the performance measurement of SCs should be focused on
defining the list of metrics that really matter, considering specificities so that the proposed
set of metrics should attempt to reflect accurately the desired purposes and skills (Hofmam,

2004).

Some of the main factors associated with the relevance of performance measurement
linked to several aspects regarding SCs are as follows:
e The shortage of performance metrics adequate to measure an entire SC

e The need to go beyond the internal performance measurements to capture an overview

of the SC
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e The interest in identifying relationships between the performance of individual
companies and the performance of an SC as a whole

e The interest in differentiating the performance of an SC to achieve higher levels of
competitiveness

e The encouragement of cooperative behavior within an SC (Lambert et al., 2001)

The use of common metrics to measure and evaluate is not considered by others as a valid
goal, as this will certainly disregard relevant and representative performance metrics
involved in each stage of the SC to the detriment of common metrics possessing different

relative significance.

In summary, this study makes a contribution to our understanding of the difficulties in
creating integration in non-aligned SC where sharing of information through metrics would

be an indicator of the level of integration.

3. Methodology

In order to investigate the patterns of use of performance indicators among individual
Brazilian agribusiness companies, taking into consideration their role in their fresh fruit
ASC, an exploratory survey was carried out based on the use of the BSC approach for

supply chain performance (SCP).

Firstly, the following 49 performance indicators presented in Beamon (1998), Rafele
(2004), Gunasekaran et al., (2004), and Callado, Mendes, and Callado (2013) were

classified among the four perspectives of the BSC as shown below:
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e Financial perspective: profitability, liquidity, revenues by product, revenue per
employee, contribution margin, level of indebtedness, return on investment,
unit cost, minimising costs, profit maximization, inventory, overall earnings,
operation costs;

e  Customer perspective: customer satisfaction, customer loyalty, new customers,
market share, brand value, profitability by customer, revenue per customer,
satisfaction of business partners, delivery time, responsiveness to clients,
growth in market share, maximising sales;

e Internal processes perspective: new products, new processes, productivity by
business unit, product turnover, after sales, operational cycle, suppliers, waste,
flexibility, response time to customers, delay in delivery, response of suppliers,
storage time, information/integration of materials;

e Learning and growth perspective: investment in training, technology
investment, investment in information system, employee motivation, employee
capability, managerial efficiency, employee satisfaction, innovation

management, number of complaints, risk management.

Secondly, individual companies were contacted to verify their willingness to participate in
this survey and 121 Brazilian agribusiness companies accepted. These companies were
clustered to form independent samples according to their specific roles in their SC. Four
different SC roles were found among them: input suppliers, farmers, distributors, and

retailers. These samples are presented in Table 1.

Table 1: Independent samples from SC roles
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Specific SC roles Frequency

Input suppliers 31
Farmers 13
Distributors 47
Retailers 30

Data collection procedures were similar to Chia et al. (2009) and Lee et al. (2007). The 49
performance indicators were listed in a questionnaire and presented to senior managers
who were asked to state which of the indicators were used by their business. Prior to data
collection, in order to verify the suitability of the questionnaire, as well as to identify the

need of further adjustments, a pretest was carried out.

The criterion used to identify senior managers was the responsibility of making strategic
decisions, regardless the name adopted to identify the position. Through three stages Likert
scales (Min, Mentzer & Ladd, 2007), senior managers were also asked to provide
information regarding the following:

e Level of education (Papadakis, Lioukas, Chambers, 1998) and professional
experience (Teeratansirikool, Siengthai, Badir & Charoenngam, 2013) of senior
managers;

e Size (Hall, 1984), power (Shi, Zhang & Ru, 2013), and maturity (McCornmack,
Ladeira & Oliveira, 2008) of individual companies;

e Formalization degree of performance measurement procedures.



Performance indicator usage patterns were identified using two distinct approaches: firstly,
usage patterns based on individual performance indicators were identified: secondly, usage

patterns were arranged according to the BSC perspectives.

Although the sizes of individual samples were not large enough to enable the use of
statistical parametric tests, they were sufficient to set up a data-base (Gunasecaran et al,
2004). Considering the limitations arising from the size of individual samples, three non-
parametric statistical tests were used: Spearman rank order correlation test, Fisher’s exact

test and the Kruskal-Wallis test.

The first statistical test was used to analyze the significance of the correlations between the
formalization degree of performance measurement procedures, the number of performance
indicators used and the five contingency factors considered. This was achieved by testing

the following hypotheses below.

Ho: the variables tested are not statistically related.
H1a: the formalization degree is related to contingency factors.
H1b: the formalization degree is related to number of performance indicators.

Hic: the formalization degree is related to contingency factors.

The hypotheses are based on the assumption that formalization is process in which
organizations specify rules, responsibilities, processes, and procedures. Formalization
degree indicates the organization's tendency towards bureaucracy and centralization, but it

can vary widely between organizations and even within organizations.
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Given the characteristics of the variables, as well as the hypotheses to be tested, Spearman
rank order correlation test was chosen because it can properly measure both the strength
and direction of association between two ranked variables in order to enable identification
of significant relations between the variables tested. Null-hypothesis rejections (p value <
0.05) indicate the presence of relations, while non-significant results (p value > 0.05)

indicate the absence of statistically significant relations.

The second statistical test was used to analyze the significance of the relations between the
specific roles performed by the individual companies within the SC and the usage patterns

of individual performance indicators among SC roles.

The set of performance indicators used by different companies may be formed according to
the characteristics and managerial needs of the companies, and the position of individual

companies in the SC structure may affect their relevance.

Senior managers from all individual companies were asked to indicate which of the 49
performance indicators presented were used in search of usage patterns among SC roles.

This was achieved by testing the two hypotheses below.

Ho: usage patterns for performance indicators are similar among SC roles.

H1: usage patterns for performance indicators are different among SC roles.

Fisher’s exact test is useful for examining the significance of the association between the
two categorical variables. To carry out this test, the six possible two-by-two combinations

of the four SC roles were each assessed for both hypotheses:
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e Combination | for input suppliers and farmers;

e Combination Il for input suppliers and distributors;
e Combination Il for input suppliers and retailers;

e Combination IV for farmers and distributors;

e Combination V for farmers and retailers;

e Combination VI for distributors and retailers.

Fisher’s exact test enabled the identification of similarities in the usage patterns for each
performance indicator. Null-hypothesis rejections (p value < 0.05) indicate significant
differences between usage patterns, while non-significant results (p value > 0.05) indicate

similarity.

The third statistical test was used to analyze the significance of the relations between the
specific roles performed by the individual companies within the SC and the intensity of the
performance indicators usage patterns of the four perspectives of the BSC. The literature
points out that the balance between the BSC perspectives is a central issue, however, the
understanding of balance does not mean that the four perspectives should be considered

equally important.

The Kruskal-Wallis test is suited to identifying whether the mean ranks are the same in all
the groups. This enabled the identification of similarities and differences in the usage
percentages relating to performance-indicator groups from the four perspectives of the

BSC by testing the following hypotheses.
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Ho: the intensity of usage patterns is similar among the perspectives of BSC.

H1: the intensity of usage patterns is different among the perspectives of BSC.

A null-hypothesis rejection (p value < 0.05) from Kruskal-Wallis test indicates a
significant difference in the intensity of an usage pattern among the four perspectives of

the BSC, while a non-significant result (p value > 0.05) indicates a similarity.

4. Results

Initially, responses obtained from senior managers regarding the information asked
regarding level of education and professional experience of senior managers, size, power

and maturity were used to identify their respective relative distributions within three stage

Likert scales. The results are presented in Table 2.

Table 2: information collected according to SC role (%)

Input
Information suppliers Farmers Distributers Retailers
Level of education of senior managers
Undergraduate 70.9 7.7 38.3 63.3
Graduate 25.8 69.2 44.6 33.3
Post-graduate 3.3 23.1 17.1 3.4
Professional experience of senior managers
Up to 5 years 35.4 23.1 31.9 53.3
6 — 15 years 323 53.8 36.2 26.6
More than 15 years 32.3 23.1 31.9 20.1

Size of individual companies
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Small 58.1 30.7 57.4 53.4
Medium 12.8 154 14.9 23.3
Large 29.1 53.9 27.7 23.3

Power of individual companies

Little 12.9 46.2 44.7 26.7
Medium 9.6 23.1 29.8 46.6
Great 77.5 30.7 25.5 26.7

Maturity of individual companies

Up to 10 years 29.1 15.3 36.1 46.6
11 — 20 years 22.5 38.5 38.3 43.3
More than 20 years 48.4 46.2 25.6 10.1

The results indicate that the aspects considered present different Likert scales percentages
according to SC roles. Input suppliers are small, mature individual companies with great
power managed by undergraduate senior managers. Farmers are large, mature individual
companies with low power managed by graduate senior managers. Distributers are small
relatively new individual companies with low power. Retailers are small, medium power
relatively new individual companies with medium power managed by undergraduate senior

managers.

Senior managers also provided information about the formalization degree of performance
measurement procedures and the number of performance indicators used by individual

companies. The results are presented in Table 3.
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Table 3: formalization degree of performance measurement procedures according to SC

role (%)

Input
Information suppliers Farmers Distributers Retailers
Informal 41.9 23.2 21.3 36.7
Formal procedures 51.6 38.4 31.8 50.0
Standardized formal procedures 6.5 38.4 46.1 13.2

The results point out that the formalization degree of performance measurement
procedures carried out by individual companies may change according to SC roles. A small
percentage of input suppliers and retailers declared apply standardized formal procedures
but they present the highest usage percentages regarding informal procedures whereas
farmers and distributors have broadly implemented formal performance measurement

procedures (standardized or not).

The responses obtained from the individual companies were also used to calculate the
intensity of performance indicator usage relating to the performance indicators grouped
under the BSC perspectives mentioned. The results relating to the usage of performance

indicators from the financial perspective of the BSC are presented in Table 4.

Table 4: intensity of performance indicator usage from the financial perspective according

to SC role (%)

Input
Performance indicators suppliers Farmers Distributers Retailers
Profitability 90.32 84.62 65.96 100.00
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Liquidity

Revenues from products
Revenue per employee
Contribution margin
Level of indebtedness
Return on investment
Unit cost

Minimizing costs
Profit maximization
Inventory

Overall earnings

Operational costs

6.45

32.26

3.23

3.23

3.23

16.13

67.4

70.97

38.71

3.23

12.90

45.16

53.85

61.54

23.08

30.77

23.08

15.38

61.54

84.62

61.54

61.54

38.46

76.92

51.06

48.94

17.02

25.53

36.17

19.15

38.30

59.57

36.17

12.77

23.40

25.53

13.33
20.00
0.00
0.00
40.00
20.00
3.33
100.00
23.33
3.33
3.33

0,00

The results show that for all SC roles no performance indicator is applied more than the

one relating to profitability, which is used by over 75% of the companies from three SC

roles combined (input suppliers, farmers, and retailers) and by 65% of the distributors.

Farmers and retailers present the same usage percentages for minimizing costs as they do

for profitability; all retailers use both of these performance indicators. Unsurprisingly, the

proportion of farmers using performance indicators for operational costs is above 75%.

The detailed analysis for the intensity of the usage of performance indicators from the

customer perspective of the BSC is presented in Table 5.

Table 5: intensity of performance indicator usage from the customer perspective, according

to supply chain role (%)
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Input

Performance indicators suppliers Farmers Distributers Retailers
Customer satisfactions 87.10 84.62 72.34 76.67
Customer loyalty 51.60 61.54 63.83 46.67
New customers 80.65 61.54 34.04 43.33
Market share 32.26 61.54 42.55 0.00
Brand value 19.35 53.85 14.89 0.00
Profitability by customer 6.45 46.15 25.53 10.00
Revenue per customer 3.23 53.85 38.30 10.00
Business partner satisfaction 35.48 61.54 19.15 26.67
Delivery time 90.32 0.00 21.28 23.33
Responsiveness to clients 3.23 23.08 12.77 3.33
Growth in market share 3.23 38.46 12.77 0.00
Maximizing sales 35.48 76.92 42.55 63.33

The results reveal that customer satisfaction is the most widely used performance indicator
across the SC as a whole. Over 90% of input suppliers use the performance indicator for
new customers, which is the most-used indicator by any SC role, and over 80% of this SC
role use the performance indicator for delivery time. More than 75% of farmers use the

indicator relating to maximizing sales.

The detailed analysis relating to performance indicators from the internal processes

perspective of the BSC is presented in Table 6.



Table 6: intensity of performance indicator usage from the internal processes perspective

that presented null hypothesis rejections (%)

Performance indicators

Input

suppliers Farmers Distributers Retailers

New products

New processes

Productivity by business unit
Product turnover

After sales

Operational cycle

Suppliers

Waste

Flexibility

Responsiveness to customers
Delay in delivery
Responsiveness of suppliers

Storage time

Information/integration of materials

87.10

35.48

6.45

3.23

12.90

51.61

54.84

3.23

12.90

3.23

0.00

35.48

6.45

0.00

53.85

76.92

53.85

46.15

53.85

53.85

46.15

61.54

69.23

0.00

0.00

61.54

53.85

38.46

40.43

29.79

14.89

36.17

25.53

14.89

46.81

42.55

34.04

8.51

8.51

19.15

34.04

8.1

86.67

33.33

0.00

3.33

30.00

0.00

26.67

13.33

3.33

10.00

16.67

26.67

3.33

0.00

The results show that the performance indicator relating to new products was used by over

87% of the input suppliers and 86% of the retailers, and that 76% of farmers used the

performance indicator for new processes.

The detailed analysis relating to performance indicators from the learning and growth

perspective of the BSC is presented in Table 7.
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Table 7: intensity of performance indicator usage, according to supply chain role, from the

learning and growth perspective that presented null-hypothesis rejections (%)

Input
Performance indicators suppliers Farmers Distributers Retailers
Investment in training 9.68 69.23 40.43 40.00
Investment in technology 6.45 69.23 55.32 13.33
Investment in information systems 12.90 69.23 40.43 16.67
Employee motivation 51.61 38.46 48.94 13.33
Employee capability 67.74 46.15 36.17 23.33
Managerial efficiency 6.45 53.85 27.66 6.67
Employee satisfaction 38.71 53.85 51.06 6.67
Innovative management 3.23 53.85 17.02 3.33
Number of complaints 22.58 0.00 12.77 0.00
Risk management 0.00 38.46 14.89 0.00

None of the learning and growth performance indicators tested was used by more than 70%

of any SC role.

The responses regarding performance indicator usage intensity were also used to identify
the number of performance indicators used by individual companies under the BSC

perspectives mentioned according to SC role. The results are presented in Table 8.



Table 8: number of performance indicators from the perspectives of BSC according to SC

role (%)

Perspectives

Input

suppliers Farmers Distributers Retailers

Financial
Up to 3 metrics
4 — 6 metrics
7 or more
Customer

Up to 3 metrics
4 — 6 metrics
7 or more
Internal processes
Up to 3 metrics
4 — 6 metrics
7 or more
Learning and growth
Up to 10 years

11 — 20 years

More than 20 years

35.5

61.3

3.2

32.2

61.3

6.5

64.5

35.5

0.0

87.1

12.9

0.0

7.6

46.2

46.2

7.6

69.2

23.2

154

46.1

38.5

23.1

46.1

30.8

44.7

29.8

25.5

34.1

59.6

6.3

53.2

40.4

6.4

51.1

42.6

6.3

66.7

26.7

6.6

66.7

33.3

0.0

73.3

23.3

3.4

83.4

16.6

0.0

The results indicate that differences regarding the number of performance indicators from

the perspectives of BSC according to SC roles. Farmers from the sample have been using

at least four performance indicators, whereas retailers and distributors have been using

fewer performance indicators (up to three) in all BSC perspective. Input suppliers have
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been using more financial and customer metrics than internal processes nor learning and

growth metrics.

Spearman rank order correlation test enabled the identification of significant correlations
between the formalization degree of performance measurement procedures, the number of
performance indicators used according to BSC perspectives and the contingency factors

from the individual companies. The results are presented in Table 9.

Table 9: Spearman correlation test results regarding the formalization degree of
performance measurement procedures, the number of performance indicators used in each
perspective of the BSC and the additional information collected according to SC roles
Learning
Internal and
Formalization Financial Customer processes growth

SC roles degree metrics  metrics metrics metrics

Input suppliers
Formalization degree - -0.02 -0.39* -0.14 -0.15
Managers’ level of education 0.39* 0.28 -0.06 0.10 -0.04

Managers’ professional

experience -0.40* 0.17 0.53* 0.19 0.13
Companies size 0.48* 0.08 -0.14 -0.16 -0.31
Companies power -0.38* 0.11 0.28 0.08 -0.04
Companies maturity 0.00 0.26 0.10 -0.01 -0.29
Farmers
Formalization degree - 0.30 -0.05 -0.18 0.14
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Managers’ level of education 0.33 0.56* 0.10 0.24 0.13
Managers’ professional
experience -041 -0.52 -0.63* -0.31 -0.16
Companies size 0.25 -0.25 -0.04 0.11 -0.47
Companies power -0.00 -0.22 -0.62* -0.69* -0.47
Companies maturity 0.53 -0.27 0.29 -0.00 0.09
Distributors
Formalization degree - 0.44* 0.19 0.23 0.49*
Managers’ level of education 0.18 0.20 0.29* 0.16 0.28
Managers’ professional
experience -0.28* 0.01 0.09 -0.14 -0.19
Companies size 0.25 0.43* 0.14 0.25 0.09
Companies power 0.09 -0.27 0.03 -0.16 -0.12
Companies maturity 0.00 0.12 0.14 0.05 -0.13
Retailers
Formalization degree - 0.20 0.31 0.26 0.19
Managers’ level of education 0.16 0.39* 0.36* 0.36* 0.61*
Managers’ professional
experience -0.17 0.28 0.25 0.30 0.09
Companies size 0.30 0.12 0.34 0.34 -0.05
Companies power -0.26 -0.14 0.00 -0.22 0.12
Companies maturity -0.15 0.06 0.00 0.04 -0.14

The results indicate the presence of several statistically significant correlations between the

variables tested regarding all SC roles. Input suppliers’ results point out that the
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formalization degree of performance measurement procedures should be considered as
positively correlated to senior manager’s level of education and companies’ size, but
negatively correlated to senior manager’s professional experience, and companies’ power.
The formalization degree should be considered as negatively correlated to senior
manager’s professional experience among distributors. The formalization degree of
performance measurement procedures presented no significant correlation with
contingency factors among neither farmers nor retailers. Each SC role presented specific
results regarding statistically significant correlations between the contingency factors

tested and the number of metrics from the perspectives of the BSC.

Fisher’s exact test was used to analyze the statistical significance of the relations between
the roles performed by the individual companies within the SC and their usage patterns
identified for all 49 performance indicators. Using a two-by-two contingency table, each
performance indicator was tested for all six combinations of the four SC roles. The results
relating to performance indicators from the financial perspective of the BSC are presented

in Table 10.

The results show that the return on investment performance indicator was the only one that
did not present null-hypothesis rejection among the two-by-two combinations. These
results indicate that the usage patterns relating to this performance indicator are similar in
all SC roles, although the usage percentages reveal that it has not been widely used among

the individual companies polled.
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Table 10: Fisher’s exact test results regarding performance indicators for the financial

perspective, according to combination

Financial Combination Combination Combination Combination Combination Combination
indicators I I i \Y} \% VI
Profitability 0.46 0.01 0.11 0.17 0.08 0.00
Liquidity 0.00 0.00 0.17 0.55 0.00 0.00
Revenues

from

products 0.07 0.10 0.19 0.31 0.01 0.00
Revenue per

employee 0.07 0.06 0.50 0.44 0.02 0.01
Contribution

margin 0.02 0.00 1 0.47 0.00 0.00
Level of

indebtedness 0.07 0.00 0.00 0.29 0.23 0.45
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Return on

investment 0.66 0.49 0.50 0.55 0.54 0.57
Unit cost 0.47 0.00 0.00 0.11 0.00 0.00
Minimizing

costs 0.29 0.21 0.00 0.08 0.08 0.00
Profit

maximization 0.14 0.50 0.13 0.09 0.02 0.17
Inventory 0.00 0.14 0.75 0.00 0.00 0.16
Overall

earnings 0.06 0.19 0.30 0.22 0.00 0.01
Operational

costs 0.06 0.06 0.00 0.00 0.00 0.00
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The results from the other 12 financial performance indicators show evidence (null-
hypothesis rejections) indicating the presence of significant differences in usage patterns
among SC roles. Profit maximization presented one rejection. It should also be pointed out
that traditional financial indicators (such as liquidity, contribution margin, unit costs, and

operational costs) did not obtain satisfactory results.

The same test was performed with the performance indicators from the customer

perspective. The results are presented in Table 11.

The results show that three performance indicators from the customer perspective
(customer satisfaction, customer loyalty, and responsiveness to clients) did not present any
null-hypothesis rejection among the two-by-two combinations. This indicates that the
usage patterns relating to these performance indicators are similar in all SC roles. The
usage percentages reveal that customer satisfaction has been widely used among all four
SC roles, but this is not the case for responsiveness to clients. The usage percentages from
the performance indicator for customer loyalty do not provide any clear solution relating to

this anomaly.

The results from the remaining nine performance indicators from this perspective present
null-hypothesis rejections, which indicates that there are significant differences in the
usage patterns among SC roles. Several traditional customer performance indicators (such
as delivery time, growth in market share, revenue per customer, and brand value) presented
null-hypothesis rejections. The results for performance indicators related to the internal

processes perspective of the BSC are presented in Table 12.
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Table 11: Fisher’s exact test results regarding performance indicators for the customer

perspective, according to combination.

Customer Combination Combination Combination Combination Combination Combination
indicators I 1 i v \% VI
Customer

satisfaction 0.58 0.10 0.23 0.30 0.44 0.44
Customer

loyalty 0.39 0.20 0.50 0.56 0.28 0.10
New customers 0.16 0.00 0.00 0.14 0.22 0.49
Market share 0.07 0.25 0.00 0.18 0.00 0.00
Brand value 0.02 0.41 0.01 0.00 0.00 0.02
Profitability

per customer 0.00 0.02 0.30 0.13 0.01 0.08
Revenue per 0.00 0.00 0.30 0.24 0.00 0.00
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customer

Business

partner

satisfaction 0.58 0.07 0.00 0.25 0.01 0.01
Delivery time 0.00 0.00 0.00 0.06 0.06 0.52
Responsiveness

to clients 0.07 0.14 0.50 0.29 0.07 0.16
Growth in

market share 0.00 0.14 1 0.04 0.00 0.04
Maximizing

sales 0.01 0.35 0.03 0.02 0.30 0.06
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Table 12: Fisher’s exact test results regarding the performance indicators for the internal

processes perspective, according to combination.

Internal Combination Combination Combination Combination Combination Combination
processes | I i v \Y VI
indicators

New products 0.02 0.00 0.64 0.29 0.02 0.00
New processes 0.01 0.38 0.50 0.00 0.01 0.46
Productivity

per business

unit 0.00 0.22 0.24 0.00 0.00 0.02
Product

turnover 0.00 0.00 0.75 0.36 0.00 0.00
After sales 0.00 0.14 0.06 0.06 0.12 0.43

Operational 0.57 0.00 0.00 0.00 0.00 0.02



cycle

Suppliers 0.42 0.32 0.01 0.60 0.18 0.06
Waste 0.00 0.00 0.17 0.18 0.00 0.00
Flexibility 0.00 0.03 0.17 0.02 0.00 0.00
Responsiveness

to customers 0.70 0.33 0.30 0.36 0.32 0.56
Delay in

delivery 1 0.12 0.02 0.36 0.14 0.23
Responsiveness

of suppliers 0.10 0.08 0.38 0.00 0.03 0.30
Storage time 0.00 0.00 0.50 0.16 0.00 0.00
Information

and integration

of materials 0.00 0.12 1 0.01 0.00 0.13
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Only the performance indicator relating to responsiveness to customers did not present
rejections of the null hypothesis. The usage patterns relating to the other performance
indicators can be considered to be similar in all SC roles. However, the usage percentages

reveal that it has not been widely used among the individual companies polled.

Conversely, traditional internal-processes performance indicators (such as after sales,
suppliers, storage time, delay in delivery, product turnover operational cycle, and

flexibility) did obtain null-hypothesis rejections.

Finally, this test was performed with the performance indicators for the learning and

growth perspective. The results are presented in Table 13.

The performance indicators from this perspective did not provide satisfactory results. All
results from the learning and growth performance indicators show evidence of null-
hypothesis rejections, indicating the presence of significant differences in the usage

patterns among SC roles.

The results from the Fisher’s exact tests were also examined for an overall perception of
two structural aspects: the two-by-two combinations of the four SC roles and the four
perspectives from the BSC. The results for the two-by-two combinations are presented in

Table 14.
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Table 13: Fisher’s exact test results regarding the performance indicators for the learning

and growth perspective, according to combination.

Learningand Combination Combination Combination Combination Combination Combination
growth I I i v \% VI

indicators

Investment in

training 0.00 0.00 0.00 0.06 0.07 0.58

Investment in

technology 0.00 0.00 0.17 0.28 0.00 0.00

Investment in

information

systems 0.00 0.00 0.50 0.06 0.00 0.02
Employee

motivation 0.32 0.50 0.00 0.36 0.07 0.00

Employee 0.15 0.00 0.00 0.36 0.12 0.17



capability

Managerial

efficiency 0.00 0.01 0.50 0.07 0.00 0.02
Employee

satisfaction 0.27 0.20 0.00 0.55 0.00 0.00
Innovative

management 0.00 0.06 0.50 0.01 0.00 0.06
Number of

complaints 1 0.12 0.02 0.36 0.14 0.23
Risk

management 0.00 0.02 1 0.07 0.00 0.02

Table 14: outcome of the tests for the two-by-two combinations of SC roles

Two-by-two combinations

Results that do

not reject Ho

Results that do Number of tests

reject Ho

performed

Combination |

25

24

49
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Combination Il 28 21 49

Combination 111 31 18 49

Combination 1V 37 12 49

Combination V 18 31 49

Combination VI 22 27 49

Overall 161 133 294
Table 14
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Several relevant points can be drawn from these results. Firstly, the overall percentage of
null-hypothesis rejections (approximately 45% of all tests performed) indicates that usage
patterns for performance indicators change according to the role of an agribusiness
company in its SC, suggesting that some management concerns about SCPM reflect role-

related issues.

Secondly, the differences found between the combinations tests confirm the importance of
role specificities. For each of the first four combinations the number of null-hypothesis
rejections was smaller than the amount of results that did not indicate rejection; for
combinations V and VI the amount of rejections of the null hypothesis was higher than the

non-rejections.

The two-by-two combination that obtained the highest degree of similarity between the
roles tested compared farmers and distributors. For this combination the null hypothesis
was not rejected in approximately two-thirds of the performance indicators tested, which
indicates that the SCP management concerns of both roles are very similar to each other. In
contrast, the two-by-two combination of farmers and retailers obtained the highest degree
of difference, because the null hypothesis was rejected in approximately 65% of the
performance indicators tested, which suggests the presence of significant differences

among their managerial concerns regarding SCP.

As mentioned above, the results from the statistical tests were also examined with regard to

the BSC. The results are presented in Table 15.
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Table 15: outcome of the tests for the Balanced Scorecard perspectives

Number of Number of Results that Results that

performance tests do not do reject Ho

Perspectives indicators  performed  reject Ho

Financial perspective 13 78 46 32
Customer perspective 12 72 42 30
Internal processes perspective 14 84 43 41
Learning and growth

perspective 10 60 30 30
Overall 49 294 161 133

It can be seen that the intensity of null-hypothesis rejections varied among the perspectives
tested, which confirms the presence of significant differences. The null hypothesis was not
rejected in almost 60% of the tests concerning the performance indicators for the financial
(59%) and customer (58%) perspectives. In contrast, half of the results of the tests for the
learning and growth performance indicators returned null-hypothesis rejections. The table
shows that each perspective from the BSC presented different managerial concerns about
SCP from individual agribusiness companies, according to the four specified roles within
the SC. In addition, two-by-two combinations and the perspectives of the BSC were also

considered jointly. The results are presented in Table 16.

Table 16: percentage of null hypothesis rejections from the Balanced Scorecard

perspectives for the two-by-two combinations
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Combination Combination Combination Combination Combination Combination

| 1 i v V VI
Financial
perspective 23.08 38.46 30.77 15.38 69.23 69.23
Customer
perspective 50.00 33.33 50.00 25.00 50.00 41.67
Internal
processes
perspective 64.29 42.86 21.43 42.86 71.43 50.00
Learning
and growth
perspective 60.00 60.00 50.00 10.00 60.00 60.00

It can be seen that the percentage of null-hypothesis rejections varied significantly for the
perspectives and the combinations. These findings provide evidence of significant

differences among the perspectives as well as the two-by-two combinations.

The financial perspective and the customer perspective, although there were differences
between them, presented the lowest percentages of rejections for the combined
combinations, while the learning and growth perspective obtained the highest overall
percentages of rejections. The results also varied significantly when considering the point
of view of the two-by-two combinations, with Combination IV returning the lowest

percentages of rejections and Combination V obtaining the highest percentages.
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These findings from the tested structural characteristics provide empirical evidence that
managerial discrepancies in SCPM among individual agribusiness companies is somehow

related to the role the individual business undertake in its SC.

Secondly, the Kruskal-Wallis test was performed to analyze the statistical significance of
the relations between specific roles performed by the individual companies within the SC
and the performance indicators usage patterns relating to the four perspectives of the BSC
considering their respective usage percentages. The results relating to performance

indicators from the financial perspective are presented in Figure 1.
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Figure 1: results of the tests from the usage patterns of the performance indicators for the

financial perspective, according to supply chain role
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Notes: (1) input suppliers; (2) farmers; (3) distributors; (4) retailers; (SE) standard error;

(SD) standard deviation, p=0.02.

The statistical significance obtained indicates that the four SC roles investigated do not
share similar levels of managerial concerns about SCP relating to financial issues.
Furthermore, the results suggest that the roles should be considered very differently from

each other.

Figure 1 illustrates how the intensity of the usage patterns for the performance indicators
changes across the SC, increasing from suppliers to farmers, but decreasing from farmers
to retailers. Farmers reveal the highest levels of usage patterns relating to financial

performance indicators, while retailers show the lowest.

The results from performance indicators for the customer perspective are presented in

Figure 2.

44



80

70

60

50

40

30

20

10

Customer performance indicators use patterns

-10

1 2 3

Supply Chain Roles

o Mean
[ MeansSE
“_ Mean+SD

Figure 2: results of the tests from the usage patterns of the performance indicators for the

customer perspective, according to supply chain role

Notes: (1) input suppliers; (2) farmers; (3) distributors; (4) retailers; (SE) standard error;

(SD) standard deviation, p=0.10.

These results show that the differences in the intensity of the usage patterns relating to

customer performance indicators were not statistically significant, indicating that SC roles

share a similar level of managerial concern about performance relating to customer issues.

The same test was performed with the performance indicators from the internal processes

perspective. The results are presented in Figure 3.
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Figure 3: results of the tests from the usage patterns of the performance indicators for the

internal processes perspective, according to supply chain role

Notes: (1) input suppliers; (2) farmers; (3) distributors; (4) retailers; (SE) standard error;

(SD) standard deviation, p=0.00.

The results were statistically significant (p = 0.00), indicating that the four SC roles
investigated do not share similar levels of managerial concerns about SCP relating to
internal processes issues. The differences in the intensity of the usage patterns of the
performance indicators across the SC as presented in Figure 3 are similar to those

presented in Figure 1.

Finally, the same procedure was performed with the performance indicators from the

learning and growth perspective. The results are presented in Figure 4.
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Figure 4: results of the tests from the usage patterns of the performance indicators for the

learning and growth perspective, according to supply chain role

Notes: (1) input suppliers; (2) farmers; (3) distributors; (4) retailers; (SE) standard error;

(SD) standard deviation, p=0.00.

The results were statistically significant (p = 0.00). However, this time the box-plot
positioning illustrates clearly the intensity levels of the usage patterns. Farmers present the
highest level, followed by distributors and then input suppliers, with retailers showing the

lowest level.

These findings provide empirical evidence that supports the presence of differences in the
usage patterns of performance indicators among SC roles relating to individual
performance indicators and the perspectives of the BSC. For management accountants,

this is a timely reminder that performance measures need to be understood in the context of
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the specific industry and specific roles that are found within the supply networks they are

monitoring and evaluating.

5. Discussion

Vachon et al (2009) and others show that the greater the degree of integration and
information sharing in supply chains, the greater the benefit to all partners in the chain.
These benefits are financial and build resilience for suppliers. ASC are known to be
fragmented and highly competitive, characterized by a lack of information sharing (Jack et
al, 2013; Cox and Chicksand, 2007; Hingley 2005). The purpose of this paper was to
explore the nature of information shared in terms of performance metrics, in order to
understand further where ASC might be strengthened in order to return greater benefits to

suppliers.

It is accepted in the literature (Holmberg, 2000; Fauske et al., 2007; Bigliardi et al., 2010)
that a small group of individual performance indicators is more likely to be suitable for SC
performance measurement. The results presented conform to this expectation. Only five
performance indicators did not show any significant difference in the usage patterns among
SC roles. Furthermore, client satisfaction was the single performance indicator that did not
present statistically significant differences regarding its usage patterns among input

suppliers, farmers, distributors and retailers. Chia et al. (2009) present similar results.

The number of SCP indicators with similar usage patterns among SC roles could have been

higher had the samples comprised individual companies from similar SCs.
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The process identifying of a common set of standard performance indicators that fit each
individual company in an SC is difficult because corporate characteristics such as
organizational culture, managerial policies and operational routines influence the

importance of measures (Holmberg, 2000; Park et al., 2005).

Shared metrics implementation has not been easily accomplished (Kleijnen et al., 2003).
Once the common set of a certain number of standard performance indicators is accepted
as the best approach to measure SCP and those indicators are identified, there is no
assurance that this set of common indicators will be able to cover all relevant aspects that

should be evaluated across the SC.

It has been noted that users of different performance indicators could place greater or lesser
importance on specific metrics, according to the operational contribution of the indicator
being used (Van Hoek, 1998; Kleijnen et al., 2003), indicating a hierarchy for SCP

indicators, but these are not discussed at any length.

It is also interesting that the results showing the use of customer satisfaction as the only
indicator present across multiple SCs also support the qualitative findings of Jack et al.
(2012) in a UK/Spanish context, who noted that intermediary companies reported that the
only meaningful negotiations with SC partners were based on customer satisfaction
indicators. This is felt to be to the detriment of discussions about financial returns and fair
pricing. Any discussion of the indicators that could be included in an SCPM system or
BSC would need to include some difficult conversations about performance indicators in
other areas: a balanced scorecard may help to promote these necessary yet difficult

conversations. However, a limiting factor in our study is that customer satisfaction was not
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explored in more detail, and therefore, we are unable to comment on the nuances of how
customer satisfaction was measured by those in different SC roles. As this was an
exploratory study, further work is needed to collect data to test for the detailed variations

of what constitutes the understanding of customer satisfaction in different entities.

The results also indicate significant structural differences relating to the intensity of the
usage patterns for performance indicators among SC roles. Farmers, distributors, input
suppliers, and retailers presented differences in usage patterns in three perspectives of the
BSC. The customer perspective was the one perspective of the BSC that did not present
statistically significant differences regarding the intensity of its usage patterns among input
suppliers, farmers, distributors, and retailers. This suggests that specific roles may also
address different levels of managerial attention relating to the performance measurement of

specific issues.

The current situation in fresh fruit supply chains allows for all year supply of fruit in
supermarkets and catering. Meeting consumer and customer demands is the dominant
rhetoric but it has ‘win-lose’ implications for suppliers (Cox and Chicksand, 2007). The
question, which we are unable to address directly from this dataset, is whether performance
metrics relating to other aspects of SC such as finance, could be brought into negotiations
between supply chain partners in order to create the benefits that come from greater
integration and information sharing (Vachon et al, 2009; Schoetzler, 2012; Afuah, 2013).
In an industry with narrow margins, suppliers tend to protect information in order to eke
out sufficient profit and cash flow to survive (Jack et al, 2013). Understanding these
issues, there are lessons for accountants involved in supply chain performance

measurement across industries, namely that although a balanced approach might be desired
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it is likely that negotiations between supply chain partners will be restricted to certain
customer related measures and that this might be to the exclusion of discussions about

financial measures that impact on profitability.

6. Conclusions

The objective of this study was to look for similarities and differences in the patterns of use
of performance indicators among Brazilian agribusiness companies, taking into
consideration each company’s role in its SC. To accomplish this objective, 121 individual
agribusiness companies were surveyed. These are non-integrated supply chain businesses,

which are less studied in the context of SCPM.

The findings contribute to the sparse literature on management control in non-integrated
SC by providing evidence of which specific performance measures are likely to be used in
negotiations by SC partners in ASC. This also has implications for the study of SCPM
design, in that the context of ASC and the pressures upstream in SC of low prices, narrow
margins and all year round supply, the non-sharing of common indicators leads to

negotiations that may be sub-optimal for suppliers.

In terms of the development of SCPM practices, it is clear from the findings that individual
companies and the managers within them use performance metrics that are relevant for
their role and position in the supply chain — there are usage specificities. In other words,
there are established patterns of performance measurement which from the literature must
be seen in the context of a fragmented and fast-moving industry. However, the emergence
from the data that there is just one common metric implies that negotiations between ASC

partners are limited. Suggestions in the literature that BSC or other models of SCPM
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might be desirable are questioned in this context. This study highlights the practical
difficulties in establishing the limited number of performance metrics which the literature

suggests leads to optimal SC performance.

Therefore, SCPM design should view the SC as a single entity while considering the
singular requirements of individual companies. However, the feasibility of an SCP system
based on both common and specific performance indicators remains unclear. Further
studies may generate more detailed information about the nature of the dynamic
relationships between these two aspects and thereby contribute to the improvement of the
existing knowledge about this field. Both accounting researchers and practitioners need to
develop understanding of how performance measurement models for non-integrated SC
might work, and how these need to take into consideration the specific contexts of
industries and roles within different businesses engaged in supply chain partnerships. Our
findings suggest that existing models such as balanced scorecards cannot be easily
translated in these contexts and that further work is needed to develop measures and
models that allow more scope for negotiation between supply chain partners in situations

where margins are at risk.
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