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IDENTIFICATION TECHNOLOGIES EVALUATION METHOD:  
AN APPLICATION IN CATTLE CHAIN

ABSTRACT
The objective of this paper is to apply an identification technologies evaluation 

method in cattle chain in a sample in Brazil and in USA. These technologies are informa-
tion and communication technologies, such as Radio Frequency Identification and bar-
code. The research methodology used was a qualitative study, with an extensive literature 
review on information technology, information systems, and Radiofrequency evaluation 
methods. A scale was created to decide what decision the case study has to take according 
to its technology. The method proposed can contribute to the theory of information tech-
nology evaluation and can offer practitioners an efficient and effective way to evaluate 
prospective information technology implementations. The rankings showed that Ameri-
can respondents evaluate RFID with a better performance in security variables. Brazilian 
agents evaluate Radiofrequency with a better performance in technical and organization-
al variable. The scale revealed that the Americans have more agents in Group B (8), which 
means reevaluation of the identification method, and just one in Group A, meaning that 
it has to change its information technology. Brazilian agents have more cases in Group B 
(6), than group C (3), and Group A (1). This means that the majority of the sample has to 
reevaluate their method to trace cattle.
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1. INTRODUCTION

Information Technologies (ITs) are important tools that 
facilitate positive relationships between members of sup-
ply chain (SC) networks. For instance, they help to integrate 
work activities among primary and supporting members of 
a SC. The basic purpose of technologies such as Radio Fre-
quency Identification (RFID) is simply to identify an object, 
and to provide data about its source, production date and 
expiration date. 

Albertin et Albertin (2008) emphasize the IT evalua-
tion using metrics to analyze its success and to establish a 
framework to evaluate the investments. According to these 
authors, three dimensions have to be considered: strategic 
value, organizational value and the business value. This eval-
uation requires metrics, which have to be analyzed before 
the IT implementation. Grover et al. (1996) suggested an 
evaluation to avoid mistakes that are made when the man-
agers give the value to an IT (improving or decreasing their 
value). These mistakes produce problems for the manager 
who is leading the effort to invest in IT. Therefore, the per-
formance criteria have to be used in an appropriate way in 
different situations (e.g., the acquisition, the project and ac-
tual use) and by different agents (e.g., users and managers). 

A unique contribution of this different approach to IT 
evaluation is its technical and organizational focus. Some 
methods focus on financial aspects; however, this paper 
presents variables that lead to a broader discussion. The 
method is a contribution to the literature on IT/IS evalua-
tion methods, updating previous methods and providing 
guidance to researchers and practitioners. The majority of 
IT/IS evaluation methods include financial variables and 
some of them do not consider other variables, as this eval-
uation method does. By using the method presented in this 
paper, companies can better understand their IT weakness-
es, become aware of new opportunities to implement other 
IT; and learn how to implement these IT and how to relate 
them to other activities in the company such as logistics.

Identification technologies, as RFID, specifically ear tags, 
are used to monitor the supply chain and are critical in terms 
of providing the capability to track goods and to control in-
ventories throughout the world (Ribeiro et al., 2011). In 
cattle chain, tracking systems constitute control methods, 
since they can be used to identify the operations and ranch-
es through which the animals have passed. In addition, they 
can be used for responding to infectious diseases and iden-
tifying the responsible party in the event of contamination 
amongst the cattle (Ribeiro et al., 2009).

The objective of this paper is to apply an identification 
technologies evaluation method in cattle chain in a sample 
in Brazil and in USA. In addition, the final method has three 

sets of variables in its framework: organizational, security 
and technical. The method has a specific objective, which 
is not to present a financial approach, but managerial and 
technical approaches to the IT evaluation. 

Why do the companies have to implement ITs such as 
RFID? What benefits will the technology provide to com-
pensate for its cost? While the cost of RFID has decreased 
since the 1990s, its implementation still demands changes 
in organizational processes and even in the physical layout 
of facilities. Identification technologies such as RFID and bar-
code require an evaluation to determine the right moment 
to implement them and to answer the question: Will this IT 
produce benefits that compensate for investments in mon-
ey, human resources, and time? The evaluation method pre-
sented next identifies three sets of variables that will help 
answer this and other relevant questions.

The paper is comprised of five sections that describe the 
objective of the paper, its justification, and the question, 
followed by sections that describe the literature, research 
method, the evaluation method, the results, conclusion, and 
recommendations. 

2. LITERATURE REVIEW: THE ID TECHNOLOGIES 
EVALUATION METHOD

2.1 The organization of variables

This paper relies on the analysis of an extended liter-
ature review about IT and information system evaluation 
methods and models. We identified three major categories 
of variables: organizational, IT safety and technical aspects. 
The first group, organizational variables, is divided into four 
smaller categories: relative advantage, compatibility, obser-
vation, complexity, and trialability (Rogers, 1995). The key 
objectives of a business make up the fourth category. These 
objectives were described by Tallon et al. (2000) as a benefit 
for efficiency, effectiveness, reach, and structure.

The second group of variables consists of IT safety vari-
ables (also evaluated using standard scales), and includes 
confidentiality, data integrity, physical integrity, availability, 
and consistency. 

The third group, technical variables, includes procedural 
aspects like reliability, complexity, experimentation, envi-
ronmental aspects, and economic aspects – all of which can 
be further broken down and examined. 

One group of variables that is not considered as the oth-
ers, because it must be applied during all steps of implemen-
tation, is the steps of an information system (or technology) 
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evaluation, which include: implementation, pre-implemen-
tation, post implementation and post mortem. (Beynon-Da-
vies et al., 2004). The divisions of each set of variables will 
be explained in the next item.

2.2 Literature review: Information Technology, 
Information Systems and RFID evaluation methods

DeLone et McLean (1992) presented their IS Success 
model, in which they identified key variables relevant to 
IS evaluation. Their seminal work provides an overarching 
framework to study IS evaluation. 

Ahituv (1980) concluded that IS has a great number of eval-
uation methods, but these methods have problems with a 
scarce and scattered theoretical background as well as severe 
technical problems in terms of measurement. We now draw 
on the work of more recent research to address these con-
cerns and enhance DeLone et McLean’s foundational work.  

2.2.1 Technology Evaluation

We begin our discussion with Rogers’ work (1995) be-
cause it is relevant to identification technologies as technol-
ogy innovations. Rogers (1995, p. 206) explains the rate of 
adoption of an innovation by “five attributes: relative advan-
tage, compatibility, complexity, trialability, and observabili-
ty.” The method present in this paper considers these attri-
butes as main variables (Table 1).

The first sub-variable, Relative Advantage, has been in-
vestigated by other researchers. Sonnenwald et al. (2001) 
divided Relative Advantage into work goals, quality of work 
outcomes, adding convenience and social prestige provided 
by the innovation. These sub-variables were interpreted by 
the authors of this paper such as Goals Support, Quality of 
Results, High Rank Achievement and Maintenance.

Sonnenwald et al. (2001) divided compatibility into par-
ticipation in a group, communication in a group, experi-
ences with communications technology in a group setting, 
and user needs related to general system qualities, such 
as reliability and response time. This set of variables was 
used in this paper; however, ‘participation in a group’ and 
‘user needs related to general system qualities’ were not 
included in this method because their meaning will guide 
them to other areas of focus (e.g., more managerial than 
technical). Other authors studied compatibility, such as 
Bailey et Pearson (1983), Srinivasan (1985), and Moore et 
Benbasat (1991).

Complexity was divided into ease of use and ease of 
learning a system. Trialability is renamed in this paper as 

“experimentation” and includes ease of data recovery and 
efforts to use the system. Observation includes variables 
of results demonstrability and visibility. (Sonnenwald et al., 
2001). In this paper, just visibility was included to describe 
observation because quality of results (one of relative ad-
vantage sub-variables) has the same meaning.

Boynton et al. (1994) considered some constructs and 
one of them, strategic planning, was associated with Goals 
Support. Sedera et al. (2004) built a model where they in-
cluded a set of measures named Organizational impacts, 
which can be considered as Quality of Results. Clemons 
(1991), in his paper about evaluation of strategic invest-
ments in IT, contributed to the method evaluation when he 
suggested High Rank Achievement and Maintenance in the 
sub-variable Relative Advantage. He concluded that IT has 
become a ‘strategic necessity’, but not a source of compet-
itive advantage.

Agarwal et Prasad (1997) built a model, which has sev-
eral innovation characteristics: relative advantage, ease of 
use, compatibility, trialability, visibility, result demonstra-
bility and image. Moore et Benbasat (1991) and Agarwal 
et Prasad (1997) discussed IT Experiences in their papers, 
and Sonnenwald et al. (2001) discussed the Compatibility 
variable in their paper. Bailey et Pearson (1983) contribut-
ed the sub-variable Reliability and Response Speed/Time 
defining Reliability as “the consistency and dependability 
of the output information”, and Timeliness such as “the 
availability of the output information at a time suitable for 
its use.” Related to this sub-variable, Ahituv (1980), Srini-
vasan, (1985), Miller et Doyle (1987), Mahmood (1987), 
Slevin et al. (1991), Bradley et al. (2006), Sabherwal et al. 
(2006), Petter et McLean (2009), Igbaria et Tan (1997), and 
Petter et al. (2008) discussed it in different ways, but the 
main idea is the relationship of timeliness-reliability and 
response speed. 

Group Communication and “the extent of information 
sharing between providers and users” are other attributes 
from Sonnenwald et al. (2001), which were also discussed by 
other researchers (Boynton et al., 1994; Bailey et Pearson, 
1983; Agarwal et Prasad, 1997).

Mahmood (1987) contributed with Complexity, such as 
Sedera et al. (2004), DeLone et McLean (1992), and Wang 
et Forgionne (2008), writing about ‘Ease of Learning the 
System’, that is included in this group. Davis (1985), Moore 
et Benbasat (1991), Agarwal et Prasad (1997), Igbaria 
et Tan (1997), Sabherwal et al. (2006), Petter et McLean 
(2009), Wang et Forgionne (2008) and Petter et al. (2008) 
contributed to this group complexity when they included 
the variable ease of use in their models. Sabherwal et al. 
(2006) wrote about effort to use the system as did Wang et 
Forgionne (2008). 
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Moore et Benbasat (1991, p. 215) and Agarwal et Prasad 
(1997:562) considered trialability as an experimentation in 
their model, where they joined it with observation from the 
potential adopters’ point of view. 

The sub-variable observation skill has one variable that 
is interpreted as visibility. Moore et Benbasat (1991) and 
Agarwal et Prasad (1997) extended the discussion including 
other variables; however, all of them wrote about visibility 
in their papers.

2.2.2 Information Technology Evaluation

The Information Technology Security Evaluation Criteria 
– ITSEC UK - was created by the Department of Trade and 
Industry (1991) to evaluate IT safety. The main aspects of 
IT shown in this research are confidentiality, integrity (data 
and physical), availability, and consistency (that has been in-
terpreted as accuracy). 

Bailey et Pearson (1983) and Slevin et al. (1991) contrib-
uted with these aspects of security, as Lewis et al. (1995) 
discussed confidentiality. The first authors also included a 
discussion on integrity.

Srinivasan (1985), Slevin et al. (1991), Sedera et al. (2004) 
and Bradley et al. (2006) included in their analysis the vari-
able of availability.

When Ahituv (1980), Mahmood (1987), Igbaria et Tan 
(1997), Bradley et al. (2006), Wang et Forgionne (2008) and 
Petter et McLean (2009) discussed IS evaluation, they fo-
cused on accuracy. 

According to Tallon et al. (2000), companies have objec-
tives for IT: efficiency, effectiveness, reach, and structure. 
Sedera et al. (2004) and Petter et al. (2008) also presented 
effectiveness in their paper. Remus (1984), Boynton et al. 
(1994) and Sedera et al. (2004) considered variables related 
to efficiency, which lead us to add efficiency to our evalua-
tion method.

Bailey et Pearson (1983), Rivard et Huff (1984), Mahmood 
(1987), Igbaria et Tan (1997), Millman et Hartwick (1987), 
Miller et Doyle (1987), and Wang et Forgionne (2008) relat-
ed IS effectiveness and efficiency in their models to some 
variables in different ways.

When Boynton et al. (1994) explained cost reduction, 
management support, strategic planning, and competitive 
trust, they made some associations, such as cost reduction 
with efficiency; strategic planning with goals support; and 
competitive trust with reach.

2.2.3 Information System Evaluation

Beynon-Davies et al. (2004) presented four kinds of IS 
evaluation procedures based on the IS lifespan. These pro-
cedures are: strategic evaluation, constructive evaluation, 
cumulative evaluation, and post-mortem. The strategic eval-
uation is used sometimes for the pre-implementation stage, 
and includes IT/IS investments, considering the comparison 
between potential and estimated costs. The constructive 
evaluation determines the IS’s importance and value during 
its development. The cumulative evaluation, which is done 
after the implementation of IS, in the post-implementation 
stage includes the investment and benefits return estab-
lished by the strategic evaluation after the period of use of 
an IS. Finally, the post-mortem evaluation is performed after 
the company discontinues a project totally or partially. It is 
actually a variation of the cumulative evaluation.

Grover et al. (1996) and Franz et Robey (1986) did not 
describe these types of evaluation as Beynon-Davies et al. 
(2004) did; however, they discussed the stages of implemen-
tation and categories of evaluation.

2.2.4 RFID Evaluation 

Deavours et al. (2005) used some aspects to evaluate 
RFID tags: productivity (i.e., it establishes the number of la-
bels that are actually working) and variation (i.e., the differ-
ence in performance between labels of the same model). 
To measure information accuracy, Morey (1982) presented 
variables measuring errors: the transaction reject rate, the 
intrinsic transaction error rate, the stored Management of 
Information System regarding to technical aspects, and per-
formance and uniformity.

Miller (2007) compared twelve different categories of 
labels using some variables and divided RFID evaluation 
into three different aspects: environmental, economical, 
and technical. The variables included performance in noisy 
areas (since they may interfere with wireless or powerless 
technologies), reading rate, performance close to water or 
metal, technology maturity, operational quickness, and cost 
(hardware/labels). 

Relating to economic issues, the cost-benefit relation-
ship and profitability were considered by researchers such 
as Rivard et Huff (1984), Ein-Dor et al. (1981), Hitt et Bry-
jolfsson (1996) and Sedera et al. (2004). Ein-Dor et al. (1981) 
developed three measures of profitability: budget, resource 
requirements and cost savings. Miller (2007) considered 
company budget to decide whether RFID should be imple-
mented or not. Sedera et al. (2004) measured Enterprise 
System Success (ESS) related to costs too.
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Hitt et Bryjolfsson (1996) considered other two measures 
of IT value: productivity and consumer surplus. According to 
these researchers, it is possible for firms to realize productiv-
ity benefits from effective management of IT, without seeing 
these benefits translate into higher profitability.

Related to the technical aspects, the issue has been eval-
uating technology often enough to ensure its conformity 
with the standards available. Deavours et al. (2005 B-43) 
noted that “the tolerance of the tag to water correlates to 
free space performance metrics.” The sub-variable Variation 
was considered by Morey (1982) and Deavours et al. (2005) 
and it is included in this method to show how boxes or tags 
are different from the others. The authors cited above con-
tributed to the set of variables presented in the model built 
in this paper. These contributions are summarized in Table 1.

Table 1. Variables and authors of evaluation method

Variables Authors
Organizational Variables

Relative 
Advantage

Goals Support

Sonnenwald et al. (2001)
DeLone et McLean (1992)

Boynton et al. (1994)
Lewis et al. (1995)

Moore et Benbasat (1991)
Agarwal et Prasad (1997)

Quality of 
Results

Sonnenwald et al. (2001)
DeLone et McLean (1992)
Moore et Benbasat (1991)
Agarwal et Prasad (1997)

High Rank 
Achievement 
and Mainte-

nance 

Sonnenwald et al. (2001)
DeLone et McLean (1992)

Clemons (1991)
Moore et Benbasat (1991)
Agarwal et Prasad (1997)

Laurindo (2008)

Compati-
bility

Group Com-
munication 

Sonnenwald et al. (2001)
DeLone et McLean (1992)
Bailey et Pearson (1983)

Boynton et al. (1994)
Moore et Benbasat (1991)
Agarwal et Prasad (1997)

ICT Experi-
ences 

Sonnenwald et al. (2001)
Moore et Benbasat (1991)
Agarwal et Prasad (1997)

Observ-
ability Visibility

Sonnenwald et al. (2001)
Moore et Benbasat (1991)

Rogers (1995)
Agarwal et Prasad (1997)

Business 
Key Objec-

tives 

Efficiency

Tallon et al. (2000)
DeLone et McLean (1992)

Boynton et al. (1994)
Rivard et Huff (1984)

Remus (1984)
Wang et Forgionne (2008)

Dias (2009)
Laurindo (2000, 2008)

Tallon et al. (2000)
Wang et Forgionne (2008)

Effectiveness 

Tallon et al. (2000)
DeLone et McLean (1992)

Mahmood (1987)
Bailey et Pearson (1983)

Rivard et Huff (1984)
Millman et Hartwick (1987)

Miller et Doyle (1987)
Wang et Forgionne (2008)

Igbaria et Tan (1997)
Petter et al. (2008)

Laurindo (2008)

Reach
Tallon et al. (2000)

DeLone et McLean (1992)
Boynton et al. (1994)

Structure Tallon et al. (2000)
Strategic Evaluation 

(pre-implementation)
Beynon-Davies et al. (2004)

Franz et Robey (1986)

Constructive Evaluation 
(implementation))

Beynon-Davies et al. (2004)
Grover et al. (1996)

Franz et Robey (1986)
Barros (2004)

Cumulative Evaluation 
(post-implementation)

Beynon-Davies et al. (2004)
Grover et al. (1996)

Franz et Robey (1986)
Post-Mortem Evaluation Beynon-Davies et al.(2004)

IT Security Variables

Security

Confidentiality
ITSEC (1991)

Bailey et Pearson (1983)
Lewis et al. (1995)

Data Integrity
ITSEC (1991)

Bailey et Pearson (1983)
DeLone et McLean (1992)

Physical Integ-
rity

ITSEC (1991)
Bailey et Pearson (1983)

DeLone et McLean (1992)
ITSEC (1991)

Availability

DeLone et McLean (1992)
ITSEC (1991)

Srinivasan (1985)
Bailey et Pearson (1983)

Bradley et al. (2006)
Sedera et al. (2004)

Sedera et Gable (2004)

Consistency

DeLone et McLean (1992)
ITSEC (1991)

Bailey et Pearson (1983)
Ahituv (1980)

Bradley et al. (2006)
Petter et McLean (2009)

Wang et Forgionne (2008)
Igbaria et Tan (1997)
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Technical Variables

Technical 
Aspects 

Productivity
Deavours et al. (2005)

DeLone et McLean (1992)
Morey (1982)

Variation Deavours et al. (2005)
Morey (1982)

Quickness

Miller (2007)
DeLone et McLean (1992)

Bradley et al. (2006)
Petter et McLean (2009)

Igbaria et Tan (1997)
Petter et al. (2008)

Conformity Miller (2007)
Equipment 

Quality Miller (2007)

Compati-
bility

Reliability 
and Response 

Speed

Sonnenwald et al. (2001)
DeLone et McLean (1992)
Bailey et Pearson (1983)

Srinivasan (1985)
Ahituv (1980)

Miller et Doyle (1987)
Bradley et al. (2006)

Sabherwal et al. (2006)
Petter et McLean (2009)

Petter et al. (2008)
Moore et Benbasat (1991)

Complex-
ity

Ease of System 
Use

Sonnenwald et al. (2001)
DeLone et McLean (1992)

Sabherwal et al. (2006)
Wang et Forgionne (2008)

Igbaria et Tan (1997)
Petter et al. (2008)

Davis (1985)
Agarwal et Prasad (1997)

Moore et Benbasat (1991)
Petter et McLean (2009)

Easiness of 
Learning the 

System

Sonnenwald et al. (2001)
DeLone et McLean (1992)

Mahmood (1987)
Wang et Forgionne (2008)
Agarwal et Prasad (1997)

Moore et Benbasat (1991)
Rogers (1995)

Sedera et Gable (2004)

Experi-
mentation

Ease of Data 
Recovery

Sonnenwald et al. (2001)
Moore et Benbasat (1991)

Efforts to Use 
the System

Sonnenwald et al. (2001)
Mahmood (1987)

Sabherwal et al. (2006)
Petter et McLean (2009)

Wang et Forgionne (2008)
Moore et Benbasat (1991)

Sabherwal et al. (2006)
Sonnenwald et al. (2001)

Wang et Forgionne (2008)
Davis (1985)

Petter et McLean (2009)
Rogers (1995)

Sabherwal et al. (2006)
Sonnenwald et al. (2001)
Stoneburner et al. (2002)

Environ-
mental 
Aspects 

Proximity to 
Water

Miller (2007)
Deavours et al. (2005)

Eco-
nomical 
Aspects 

Hardware / 
Label Cost Miller (2007)

Profitability

Miller (2007)
DeLone et McLean (1992)

Ein-Dor et al. (1981)
Rivard et Huff (1984)

Hitt et Bryjolfsson (1996)
Company 

Budget Miller (2007)

Risk

Sonnenwald et al. (2001)
Clemons (1991)

Sonnenwald et al. (2001)
Tallon et al. (2000)

Costs

Miller (2007)
Sonnenwald et al. (2001)
DeLone et McLean (1992)

Clemons (1991)
Source: The authors’ own

3. METHOD

In this research, the qualitative approach was adopted 
since the objective is to gather information through inter-
views including the interviewees’ opinions and views (Bry-
man, 1989). The case study method was chosen because the 
focus is on how much the ranches nowadays use Informa-
tion Technology. The research was carried out using a small 
number of cases, but thoroughly for all ranches studied, and 
it does not allow for generalizations (Yin, 2001).

The research instrument was semi-structured interviews 
with closed and open answers (yes/no questions ranked on 
a 5-point scale, where 1 is “very low” and 5 is “very high”). 
The respondents are the owners and operators of ranches, 
and managers and similar positions in industries (harvest 
facilities).

The evaluation variables are the basis of the IT evalua-
tion method developed by the authors based on the litera-
ture review. To make it easy to understand, in the method 
developed by the authors, the variables were organized 
differently. Some variables that are normally grouped to-
gether belong to a different group now. The Cronbach’s 
Alpha was used to test the reliability of the questionnaire, 
and the procedure output has an alpha of 0.81 for the first 
group of variables (organizational variables), an alpha of 
0.85 for the second group (IT safety), and an alpha of 0.82 
for the third group (technical variables). These are good re-
sults considering that 0.70 is the acceptance cutoff value 
(Santos, 1999). 

Thus, the first group, ‘Organizational Variables’, is divided 
into four small groups. The first one is the relative advan-
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tage, which is related to the rate of technological innovation 
used by the company, and which was, in turn, divided into 
three contributions provided by innovation (ranked accord-
ing to the respondent’s answers): company support in order 
to meet the goals, assurance that the company has quality 
results, and achievement and maintenance of high ranking 
in the market. For the attribute of compatibility – the sec-
ond group - which is related to the company missions and 
objectives, IT was evaluated according to its contribution 
towards the group communication and experience with 
communication technology. The company’s observational 
ability is related to the last attribute, and the third group, 
which is innovation visibility in the market (if the technology 
used by the company in the supply chain gives it a visibili-
ty in the market, the respondent will mark “5” on the scale 
above). The business key objectives compose the fourth 
group, and were translated by Tallon et al. (2000) into IT and 
were ranked according to the same scale used before. Thus, 
IT was evaluated as a benefit for efficiency, effectiveness, 
reach, and structure.

The second group of variables is ‘IT Safety Variables’, 
which was evaluated using the same scale as before, consid-
ering mainly confidentiality, data integrity, physical integrity, 
availability, and consistency.

The third group, ‘Technical Variables’ includes technical 
aspects, reliability, complexity, experimentation, environ-
mental aspects, and economic aspects. Technical aspects 
contain productivity, variation, quickness, conformity, and 
equipment quality. Reliability is a group that has some vari-
ables to evaluate the IT such as reliability and response 
speed. For the complexity group, the evaluation items were: 
ease of system use and learning. Experimentation is a group, 
which was divided into ease of recovering data, effort re-
quired using the system, risk involved, and costs. Environ-
mental aspects include ‘closeness to water’ in order to eval-
uate the resistance of the RFID ear tags to some materials, 
which are present in the place where cattle is. Economical 
aspects include hardware (label) cost, profitability, and com-
pany budget.

In Brazil, the case studies were carried out in six ranch-
es in São Paulo, Mato Grosso, and Mato Grosso do Sul, and 
four industries in Mato Grosso do Sul, Minas Gerais, and São 
Paulo. The case studies were carried out in seven ranches in 
Utah and Wyoming, and two industries in Utah and Wash-
ington in the United States. 

Tables present in the next item show the averages from 
each group of variables rankings. The authors created a scale 
in order to decide about the RFID implementation. After, an 
average was calculated for each group of variables. These 
averages have their sources from case studies’ rankings. 

The respondents were divided in Brazilian and American. 
The group of ranchers can be divided in two groups: the first 
one is the group that does not have RFID ear tags in their an-
imals; the second group is one that has RFID ear tags implant 
in animals’ ears. All the industries used barcodes, so they are 
in the same group. 

The respondents were chosen according to their knowl-
edge in terms of RFID and position in ranches and industries. 
To avoid a partial interpretation, consumers and suppliers 
were interviewed, to make a triangle. In this paper, just the 
consumers are present, to reach its objective (Voss et al., 
2002). The information about case study research is present-
ed in Table 2:

Table 2. Field research

Items Information about case studies
Case study purpose Explanatory

Case styduy aim Apply the IT evaluation method
Supply chain 

analysis Cattle supply chain

Companies Ranches and industries (Brazil and USA)
Geography unit Brazil and USA.

Case studies Six ranches and four industries (Brazil) and 
seven ranches and two industries (USA)

Secondary data 
collection

Institutional material (sites and reports of 
public institutions)

Primary data col-
lection

Interviews in person, recorded and tran-
scription

Respondents Ranches’ owners and managers, and presi-
dents and managers from the industries

Questionnaire Open and closed questions
Source: Compiled from Rossi (2008)

The sample is in Table 3, where the information about 
country (Brazil or USA), the agent in cattle supply chain 
(ranch or industry), the number, the location, and the use of 
RFID is presented.

After the comparison among all cases, a comparison per 
Sets of variables was carried out and, as a consequence, 
their averages per case study, per set of variables. The eval-
uation was done individually and a scale was created based 
on the same scale used in the questionnaires. The sample 
was divided in three groups in this scale, as it showed below:

• Group A → 1 to 2,5 – change the identification meth-
od;

• Group B → 2,6 to 4,0 – re-evaluated the identifica-
tion method;

• Group C → 4,1 to 5 – maintain the same identifica-
tion method.
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Table 3. Sample of the research

Agent Case Study Location Has 
RFID?

USA Case studies

Ranch

Group 1

Case study 1 Randolph, UT

NCase study 2 Woodruff, UT
Case study 3 Corinne, UT
Case study 4 Kelton, UT

Group 2
Case study 5 Snowville, UT

YCase study 6 Smithfield, UT
Case study 7 Cokeville, WY

Indus-
try

Case study 1 Logan, UT N
Case study 2 Toppenish, WA Y

Brazilian Case studies

Ranch

Group 
1

Case 
1

Manag-
er Comodoro, MT No

Case 2 Manager Núbia Paulista, 
SP No

Case 3 Owner Araputanga, MT No
Case 4 Manager Castilho, SP No
Case 5 Manager Castilho, SP No

Group 2 Owner Rondonópolis, 
MT Yes

Indus-
try

Case 1
Quality 
Manag-

er
Barretos, SP No

Case 2 IT Coor-
dinator

Nova Andradina, 
MS No

Case 3 System 
Analyst Barretos, SP No

Case 4 IT Man-
ager Araguari, MG No

Source: The authors’ own

4. RESULTS AND DISCUSS

4.1 Rancher’s Case studies

American ranchers were divided in two groups because 
some of them have plastic ear tags (group 1) and some have 
RFID ear tags (group 2). The industries were together, be-
cause both did not implement RFID in their facilities.

In Brazil, ranchers were divided in two groups, from case 
1 to case 5 they are in the first group, where the RFID was 
not placed. On the other hand, case 6 implemented RFID 
in its operations, thus this ranch was evaluated apart. The 
Brazilian industries did not implement RFID, so all of cases 
are in the same group.

4.1.1 American case studies

As explained before, in method, all respondents ranked 
the variables, and the companies are compared according to 
the average per set of variables, as Tables 4 to 6 show. Table 
4 shows the averages and the evaluation per case in the first 
group of ranchers:

Table 4. Evaluation per case – American ranchers that does not 
use RFID

Variables Case 1 Case 2 Case 3 Case 4
Organizational Variables 3,1 3,7 4 2,3

Security Variables 3,8 3,8 3,4 3,6
Technical Variables 2,8 3,2 2,7 2,9

TOTAL 3,2 3,6 3,4 3,0
Source: The authors’ own

For Cases 1, 2, and 4, the identification technology used 
by them has a better performance in terms of security as-
pect. For Case 3, it is better for organizational variables, since 
it has a high performance in this aspect. According to the 
averages all cases are in Group B, which means that these 
ranchers have to re-evaluate their identification methods. 
This is an interesting conclusion, because some Cases such 
as Case 2 and Case 4 are open to introduce new technology 
in their operations.

Table 5 shows the averages and the evaluation per case in 
the second group of ranchers:

Table 5. Evaluation per case – American ranchers that use 
RFID

Variables Case 1 Case 2 Case 3
Organizational Variables 3,1 3,3 3,3

Security Variables 1,8 3,0 3,6
Technical Variables 2,6 2,9 3,1

TOTAL 2,5 3,1 3,3
Source: Authors’ own

Even though RFID is safer than barcode, just Case 3 rec-
ognizes this characteristic of that IT. Cases 1 and 2 consider 
RFID as an IT to support the organization and its manage-
ment. In this group, Case 1 is in the Group A, which means 
that this rancher has to change the identification method. 
This issue can be confirmed by the discussion during the in-
terview when the rancher said that he had twice the RFID 
ear tags and this research considers this rancher as a RFID 
user; however, he decided to change and return to plastic 
ear tags. Cases 2 and 3 are in Group B where cases have 
to re-evaluate their identification methods. Both cases are 
using RFID, but plastic ear tags, too. Then, there should be 
a time to decide what method they have to use and not mix 
them.
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Table 6 shows the averages and the evaluation per case in 
the group of industries:

Table 6. Evaluation per case – American industries

Variables Case 1 Case 2
Organizational Variables 3,2 2,2

Security Variables 3,8 3,4
Technical Variables 3,2 2,8

TOTAL 3,4 2,8
Source: The author(s)’ own

In this group both Cases consider RFID an IT with a bet-
ter performance in security variable. They are in Group B, 
which means that these industries have to re-evaluate their 
identification method. Case 1 should change IT method be-
cause this company has financial resources and organization 
enough to support the RFID ear tags system. In addition, 
it has suppliers that have RFID ear tags in their cattle, thus 
it could be easier to use this identification in the barcode 
place. Case 2 is the same case as Case 1 in the second group 
of ranchers. It had the RFID system; however, its use was dis-
continued. Then, the scales show that this industry has been 
doing the right thing, re-evaluating the use of RFID, even 
though it is interested to use this technology again.

4.1.2 Brazil case studies

In Brazil the same division was necessary (Tables 7 to 9), 
because cases from 1 to 5 are ranchers where RFID was not 
implemented; they are in Group 1. The case 6, whose owner 
implemented RFID, is included in Group 2. The averages per 
group of variables are showed in Table 7:

Table 7. Evaluation per case – Brazilian ranchers that do 
not use RFID

Variables Case 1 Case 2 Case 3 Case 4 Case 5
Organizational 

Variables 3,9 3,4 1,9 3,6 3,4

Security Variables 3,2 3,0 2,2 4,6 3,4
Technical Vari-

ables 2,8 2,4 2,4 3,6 2,1

TOTAL 3,3 2,9 2,2 3,9 3,0
Source: The author(s)’ own

For these ranchers, RFID has a better performance in 
terms of organizational aspects (4), though some cases have 
the same average in the other groups. According to the 
average, four cases are included in Group B, which means 
that these ranchers have to re-evaluate their identification 
methods. Case 3 is included in group A, where the customer 
has to change the information technology. This is an inter-
esting issue, because the respondent is a ranch owner and 

a manager in one of the facilities of an industry present in 
this study.

Table 8. Evaluation per case – Brazilian ranchers that use RFID

Variables Case 6
Organizational Variables 2,6

Security Variables NE
Technical Variables 3,5

TOTAL 3,1
Source: The author(s)’ own

Case 6 has its averages from its rankings shown in Table 8, 
where the average informs that the case study has to re-eval-
uate its information technology. This issue was influenced 
by the absence of ranking in one of the groups of variables. 
The expectation was to be in Group C, where the company 
does not have to change or evaluate the IT implemented. In 
addition, for this case study, RFID is more efficient in terms 
of technical aspects than others are, though the respondent 
did not answer the questions related to security variables.

Table 9 shows the averages and the evaluation per case in the 
group of industries:

Table 9. Evaluation per case – Brazilian industries

Variables Case 1 Case 2 Case 3 Case 4
Organizational Variables 3,5 4,2 4,4 3,6

Security Variables 3,6 3,8 4,5 3,6
Technical Variables 3,4 4,3 3,9 3,8

TOTAL 3,5 4,1 4,3 3,7

Source: The author(s)’ own

In this group of industries, half of them consider RFID bet-
ter in terms of security aspect, and the other cases consider 
for technical issues. Cases 1 and 4 have to analyze the other 
ITs for traceability and identification. This issue fits their re-
alities, because both of them have interest in implementing 
RFID, though Case 4 intended to apply a different method to 
trace the cattle, using DNA, not RFID. Cases 2 and 3 have to 
maintain their ITs, because, for them, barcode was operating 
well.

5. CONCLUSION

RFID is an information and communication technology, 
which has been used by companies to trace products from 
the origin to the destination in a supply chain. The imple-
mentation of this ICT implies investments in software, hard-
ware, and devices such as readers, antennas and the elec-
tronic tags. Because this set of technologies is necessary to 
use RFID and is expensive, some companies postpone its im-



Brazilian Journal of Operations & Production Management
Volume 15, Número 1, 2018, pp. 23-34
DOI: 10.14488/BJOPM.2018.v15.n1.a3

32

plementation. This postponement happens because these 
companies just consider the technology costs and they do 
not do a deep analysis on costs and benefits.

According to some authors who study IT/IS evaluation 
models, when a company does not do a proper evaluation 
prior to implementing an ICT, the technology can be overval-
ued or undervalued. Both of these situations could generate 
losses for the companies because, when an IT is implement-
ed by a company, some relationships are generated. One of 
them is the relationship between employees and the ICT, 
which may not be easy and depends on the organizational 
culture, the employee’s level of education, and the knowl-
edge of these employees on how important the ICT is to the 
company’s operations. Then, companies have to invest time 
to evaluate their investments in IT because of this high tech 
– high touch relationship in their SCM.

The beef cattle chain is a good example about this rela-
tionship between IT, companies, and people. This supply 
chain is composed of ranchers, feedlots, industries (har-
vest facilities), retailers, and final customers. Each of these 
agents has its own requirements and demands about food 
safety and quality. It may not be easy to implement an ICT, 
such as RFID in these companies.

The American and Brazilian traceability systems are not 
mandatory for RFID, but the market is demanding more con-
trol. Because of this, ranchers, feedlots and industries are 
investing in tags, equipment and software to control better 
their animals and/or products.

Some ranchers have knowledge about IT, and they have 
software and RFID technology in their operations to control 
the cattle and to provide more information to feedlots. Al-
though they have IT in their ranches, they complain about 
lack of information feedback from their customers. Some 
top executives in harvest facilities have the same complaint. 
They agree that IT provides integration in a supply chain, 
but not in cattle supply chain. They spend effort to devel-
op software and strategies internally and intend to develop 
a closer relationship (and in the future, partnerships) with 
their customers. Agents can lose this effort when they are 
not integrated.

This lack of feedback may be the consequence of the ab-
sence of trust. Perhaps some agents in cattle supply chain do 
not trust other agents. Unfortunately, in some supply chains, 
companies compete with their suppliers and customers, and 
this behavior leads them to isolation and to a decrease in 
market share. This lack of feedback and trust in the supply 
chain means that the agents do not help to each other, ex-
change resources or create common solutions to their prob-
lems (training, income, and technical supports). The result is 
less integration and an underperforming supply chain.

The sample showed that in the cattle supply chain it is 
difficult to have integration and share information between 
agents. IT exists and all of interviewees recognized its val-
ue in this function. Some of these ranchers and industries 
complain about the feedback of their cattle’s data from the 
following agent in this supply chain. When they answered 
about their partnerships that do not exist in most cases, the 
absence of integration can be observed not just between 
cattle’s sellers and buyers but among these agents and other 
in the cattle chain.

The use of IT is in a low level because, as answered by the 
interviewees, the culture of ranchers and the qualifications 
in this chain is still low. The cattle chain agents do not have 
much information about IT and the consequence is that they 
are not motivated to implement it in their ranchers. As oc-
curred in the Brazilian industry, the manager that works in a 
sector to sell cattle does not have much information about 
IT, which shows how this kind of industry is still divided in 
departments and they are not integrated.

Some ranchers demonstrated knowledge about RFID and 
some technologies, since they are using or used it. Although 
they implemented it in their ranches, they do not know and 
are not using other devices to read the tags. In fact, they 
have RFID ear tags but they are using plastic ear tags togeth-
er or until the animals go to the feedlots to control the cat-
tle. The use of RFID is just to turn easy the feedlots’ work, 
not for their control.

RFID ear tags were considered easy to use, learn and not 
too much expensive; however, the problem is related to 
some technical aspects and training. The companies that sell 
these tags have to provide better support to the ranchers 
and the purchasing companies, such as Case 2 in industry’s 
sample, which have to follow all technical instructions (as 
purchasing the right equipment to read the tag) in order to 
have a good result of these tags.

The majority of the sample answered that differentiated 
products and mandatory systems are reasons that can lead 
ranchers and industries to invest in new technologies. Then, 
the American government and all cattle supply chain agents 
have to further discuss about these necessities in this prod-
uct chain.

The individual rankings were analyzed and showed that 
some groups have to re-evaluated, and one rancher has to 
change the identification. These discussions show that some 
ranches and companies were right; thus, they decided to 
change the method and re-evaluate their use of RFID ear 
tags, and, in Brazil, the agent who had implemented RFID 
in his operations maintain this ICT to trace cattle and the 
final products. According to these results, an evaluation is 
necessary, as some authors write in their papers (in litera-
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ture review), and as the case studies show in the field re-
search. The issues from the rankings represent the concerns 
from the American and Brazilian agents. The majority of the 
Americans gave higher values to RFID in terms of security 
variables, which means that the ICT is not meant to be used 
to increase their earnings, and they are not concerned about 
the mandatory system. Brazilian agents evaluate RFID with a 
better performance in the technical and organizational vari-
ables, because, except for one case study (industry) that had 
problems with information security, all of them expect more 
control for their raw material and final products. 
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