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Abstract: The objective of this research was to develop data collection
instruments that allow the identification of the relevant quality management
practices (QMp) to productivity indicators of the dairy industry. The
identification of the variables was carried out, on the one hand, through an
exhaustive literature review and, on the other hand, through the suggestions of
academy and industry experts. Subsequently, the most cited models in the
literature about quality management were considered in the construction and
validation of the instruments. The findings revealed the 32 most reported QMp
in the literature and seven productivity indicators of the dairy industry
suggested by the experts. Content validation evinced that the vocabulary and
structure of the instruments are adequate and understandable. The originality
and value of the developed instruments in this study consist in that, unlike the
previous ones, they will allow identifying the relevant QMp to specific
productivity indicators in the dairy industry context.
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1 Introduction

The relationship between quality management (QM) and performance is a topic of great
relevance for researchers and practitioners due to its implications for the field of study
and for sustainability and competitiveness of companies. To obtain useful and reliable
results in the research on the relationship of these variables, it is necessary to have
appropriate and rigorously developed instruments for each context, since as Kumar
(2011) stated, this is the first practical step to carry out any study. However, some
researchers do not consider it an inescapable step.

Several data collection instruments have been developed within the QM field and
some of them are described below, which reflect the trend of most studies. One of the
most reported instruments in the literature is the questionnaire proposed by Saraph et al.
(1989). It was developed to measure the critical factors of QM and tested in a sample of
manufacturing and service companies in the US. The questionnaire of Flynn et al. (1994)
identified and grounded the key dimensions of QM in US plants in the transport,
electronics and machinery components industries. There is also the questionnaire
proposed by Ahire et al. (1996) which was designed to measure QM constructs that affect
the quality of the product and empirically tested in plants of the manufacturing industry
of automotive components of the US. The questionnaire of Rao et al. (1999)
conceptualised and developed valid measurements for key dimensions of QM in the
international context, in addition to considering the internal and external quality results at
the plant level in manufacturing and service companies of the US, India, China, Mexico
and Taiwan. The one of Samson and Terziovski (1999) determined the relationships
between the practices of total quality management (TQM), individually and collectively,
and the performance of the firm in manufacturing companies in Australia and New
Zealand. The Van Der Spiegel et al. (2005a) questionnaire was developed to measure the
effectiveness of food quality systems and validated in the Dutch bakery sector .The one
of Psomas et al. (2013)was developed to measure the effectiveness of the QM ISO 9001
system, based on the objectives of the standard, and empirically validated in the Greek
food sector. The structured questionnaire by Psomas and Jaca (2016) explored the impact
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of TQM factors on performance dimensions of Spanish service companies. The in-depth
structured interview and questionnaire proposed by Jimoh et al. (2019) examined the
relationship and influence of TQM practices on different measures of performance in
Nigerian construction companies. Finally but not least important, the one developed by
Shafiq et al. (2019) studied the effect of TQM practices on organisational performance in
the Pakistan textile sector, a developing country in South Asia.

The data collection instruments proposed throughout the literature have been the
input for other studies, have made a significant contribution to the consolidation of the
theory of the QM and have also been a guide to continuous improvement for practitioners
and political decision makers. However, as evidenced in the previous studies described
and as the findings by Ruales Guzman et al. (2019) demonstrated, most of them have
been designed and tested in developed countries, have mainly addressed general
performance approaches and few have considered specific productivity indicators related
to the economic, environmental and social sustainability of the industries. Additionally, a
minority of studies has used more than one data collection resource, where the
questionnaire is the most commonly used, and has scarcely studied key industrial sectors
for developing countries such as the agro-industry.

Considering the gap in the literature and the opportunity for research in the field of
QM identified in the previous paragraph, the objective of this research was to develop
data collection instruments that allow to identify relevant QMp to specific productivity
indicators related to the economic, environmental and social sustainability of the
agro-industrial sector, considering the particularities of developing countries. In order to
promote the triangulation of data, strengthen the results of research and minimise the
limitations of using a single data collection resource (Eisenhardt, 1989; Voss et al., 2002;
Yin, 2014; Tsironis and Psychogios, 2016; Ruales Guzman et al., 2019), in this article,
the dairy industry was taken as a study sector and three types of data collection
instruments were developed: an interview with open questions; a questionnaire with
closed questions and with descriptive evaluation through a Likert scale; and a checklist
for non-participant observation.

To fulfil the proposed objective, outstanding studies in the development of data
collection instruments in the field of QM were taken as a model, such as those by Saraph
et al. (1989), Flynn et al. (1994), Ahire et al. (1996), Joseph et al. (1999), Rao et al.
(1999), Samson and Terziovski (1999), Robinson and Malhotra (2005), Van Der Spiegel
et al. (2005a), Das et al. (2006), Singh and Smith (2006), Qui and Tannock (2010),
Holschbach and Hofmann (2011), Psomas et al. (2013) and Shafiq et al. (2019). The steps
suggested by the previous referents for the development of data collection instruments
were taken into account and include the identification of the variables, development of
instruments, validation and the proposal of the adjusted instruments.

The main findings of this research were: the QMp identified in the 119 papers were
32, which were grouped into eight constructs named top management support, customer
focus, human resources management, supplier management, continuous improvement,
process management, product design, process control. The number of productivity
indicators for the dairy industry suggested by the academy and industry experts were 7;
one related to economic sustainability, two related to economic and social sustainability,
and four related to economic and environmental sustainability of the companies. Content
validation showed that the instruments have an adequate and comprehensible structure
and vocabulary.
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This paper is original, novel and contributes to the consolidation of the theory of QM,
since, unlike earlier studies, it provides data collection instruments, which first will allow
to identify relevant individual QMp and their respective constructs to each productivity
indicator in the dairy industry and second, will promote the triangulation of the data to
ensure greater reliability of the results. These instruments may be easily replicated or
adapted to other agro-industrial sectors because of their rigor and because the entire
elaboration process is transparently shown throughout the document. The solid results
obtained with these instruments will guide managers and practitioners in decision making
aimed at continuous improvement of companies, and for policy makers they will be an
input to formulate projects that strengthen the relevant QMp of productivity indicators. in
each sector studied.

Considering the previous approach, the research questions (RQ) that will be answered
in this study are:

RQ1 What are the most cited QMp in the literature?

RQ2  What are the most common plant-level productivity indicators in the dairy
industry?

RQ3 How to involve these two variables in data collection instruments?

The remainder of the document was organised as follows. First, the literature review was
performed, then, the research methodology was described. The following section covered
the findings and their discussion, and the last section outlined the conclusions,
implications, limitations and suggestions for future research.

2 Literature review

In the last decades, the use of QM has grown in the food sector due to the increase and
change of customer expectations, government and sector regulations, and the expansion
of competition in the global market (Dora et al., 2013). The benefits of QM in the
agro-industry are linked to the improvement of food safety and quality throughout the
food chain, the increase in customer satisfaction and organisational effectiveness (Psomas
et al., 2013; Kafetzopoulos and Gotzamani, 2014). In addition, it generates advantages in
the external business environment, such as the improvement of the company's position in
the market, the increase in the value of export sales, benefits for the customer and the
supplier, as well as internal gains such as quality improvement and benefits for
employees (Fotopoulos et al., 2010; Wilcock and Boys, 2017).

Despite the obvious benefits of QM to the agro-industry, Ruales Guzman et al. (2019)
found that studies in this sector are still scarce, since as Kakouris and Sfakianaki (2018)
state, most of the research on QM has focused on the manufacturing and service sector.
This can be attributed to the high complexity of the supply chain in the agro-industrial
sector and its special characteristics, such as a short shelf life, heterogeneous raw
materials, seasonality and varied harvest conditions (Dora et al., 2013; Van Der Spiegel
et al., 2005b).

Although the number of studies on the link between QM and performance or
productivity in the agro-industry is still scarce, some works have included food in the
manufacturing sector. For example, Kanapathy et al. (2017) developed a questionnaire to
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examine the relationships among quality, innovation, and organisational culture under a
moderation model of manufacturers in Malaysia, including in the sample, 13 food and
beverage manufacturers (12.26%). The authors suggested for future research to conduct
longitudinal studies to present more conclusive proofs of causation, and to study
sub-sectors to be more contextually specific and provide in-depth understanding.
Valmohammadi and Kalantari (2017) examined how motivation of ISO 9000 certified
organisations impacts the depth of ISO 9000 implementation and in turn how this impacts
the organisational performance of Iranian manufacturing organisations in the
Kermanshah province. They used a questionnaire that included questions to measure
internal motivation, external motivation, depth of ISO implementation, organisational
performance, and questions designed to gather respondents’ demographic information
and profile of the sample organisations. The sample was composed of 191 companies and
35 of them belonged to the food and medical sector. In order to gain deeper
understanding of the cause-and-effect relationship among the variables, for future
research the authors suggested collecting the data longitudinally.

Likewise, Anil and Satish (2019) developed a survey instrument to study the direct
and indirect effects of TQM practices on quality performance, customer satisfaction
level, operating performance, employee performance, innovation performance, society
results and financial performance in the Indian manufacturing context, including ten food
companies (3.85%). The questionnaire used Likert scale and covered general information
about the organisations, four TQM practices with 16 items, and 35 items evaluating
multiple performance indicators and finally, the study by Sahoo (2019) provided
sector-specific empirical evidence on the comparative evaluation of total productive
maintenance (TPM) and TQM approaches, implemented exclusively and collectively to
improve manufacturing business performance. The questionnaire comprised a set of
general questions related to the company’s profile and few close-ended questions to
identify the company’s manufacturing focus, operational philosophy and years of
experience in the implementation of manufacturing practices. It also included questions
focused on whether the participating organisation experienced some degree of
improvement in performance parameters after the implementation, using a Likert scale.
The sample covered manufacturing companies from food and beverages, textiles and
electrical and electronics sectors in the Indian context. For future research the authors
suggested in-depth case studies to further validate the findings of the study empirically.
The studies previously described are an approach to the analysis of the agro-industry;
however, they do not offer results and specific direction for this sector.

Regarding the works that used data collection instruments in the food sector, the
following stand out. Dora et al. (2013) analysed the managers’ perceptions of the status
of QM practices and identified benefits from the implementation and practice of QM
principles and barriers to the QM implementation among food SMEs in Belgium,
Germany and Hungary. The structured questionnaire covered the company’s basic
information such as company name, number of employees, turnover, respondent’s
position, company’s business strategy, customer loyalty, and cost concerns. The second
section was about the company’s acquaintances with the quality management (QM)
system. The third section was used to extract information on the perceived benefits and
barriers of implementing FQM. This instrument used a Likert scale. Kafetzopoulos et al.
(2013) explored the impact of the effective implementation of both ISO 9001 and
ISO 22000 systems on the competitive performance of certified food manufacturing
companies in the Greek business environment. The questionnaire used a Likert scale and
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included questions on the demographic profile of the company and three theoretical
dimensions, namely the ‘ISO 9001 effective implementation’, ‘ISO 22000 effective
implementation’ and ‘competitive performance’. The authors suggest to collect empirical
data from different food industry sub-sectors, in order to detect whether the findings of
this study vary within specific food sub-sectors.

Djekic et al. (2014) analysed the implemented QM systems in the production/service
sector, operating only with food of animal origin in Serbia. The research covered the
analysis of the rationale for the implementation of QM systems, the quality tools used in
interviewed food companies and the achieved effects and outputs. The structured
questionnaire included general information about the companies, as well as questions
related to the reasons for implementing QM systems, their effects, benefits, outputs and
quality tools used in selected companies across a Likert scale. Kafetzopoulos and
Gotzamani (2014) proposed a model for measuring the effectiveness of quality
(ISO 9001) and food safety (HACCP) systems, identified the critical factors for effective
implementation and examined the degree to which the combined implementation of
ISO 9001 and HACCP influences the overall performance of the certified firms. For the
data collection, they used a structured questionnaire with Likert scale in the Greek food
industry. The questionnaire consisted of general information about the companies’
profile, critical factors of effective implementation, ISO 9001 quality system objectives,
HACCP food safety system objectives and business performance. As suggestions for
future research, they mention that studies should be conducted with on-site collection of
primary data from multiple respondents and, since the limited number of companies per
sub-sector in the sample made it impossible to test the validity of the model in certain
food sub-sectors, future studies must test the proposed model for its validity in specific
sub-sectors of the food industry.

Similarly, Psomas et al. (2014) examined the binary character of total QM in food
companies and determined the impact of the two aspects of TQM — ‘soft’ and ‘hard’ — on
the QM benefits in Greek food companies. The questionnaire use a Likert scale and
contains questions regarding the food companies’ profiles, statements regarding the
adoption of the philosophical TQM elements by a food company, statements regarding
the level to which a food company implements the proposed quality tools/techniques, and
statements regarding the level to which a food company derives QM benefits with regard
to customers, employees, society, quality and business performance. Talib et al. (2014)
identified and validated a measurement model for assessing QM practices (QMp) among
small and medium-sized enterprises, of the food processing industry in Malaysia. They
developed a questionnaire that also used a Likert scale. Danyen and Callychurn (2015)
identified factors needed for a successful implementation of a total QM program in
Mauritian food manufacturing companies and evaluated their impact on operational
performance, quality performance and business performance. The questionnaire included
the demographic profile of companies, ten constructs for the identified TQM factors and
three constructs for the performance measures. Each statement was measured with the
help of a subjective Likert scale.

The study by Akanmu et al. (2017) developed a structured questionnaire using a
Likert scale to propose an inclusive research model comprising the factors proposed in
the model to improve organisational performance in the Malaysian food and beverage
companies. The authors suggest that a longitudinal research could be extended to explain
the complex relationship between TQM and organisational performance over a longer
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period of time. Wilcock and Boys (2017) explored the impact of ISO 9001 on food
manufacturing companies in Guyana and semi-structured in-depth interviews were used
for data collection. Kakouris and Sfakianaki (2018) explored the association between
ISO 9000 certification and business performance for small-to-medium enterprises in the
food and beverage industry. The data collection instrument was semi-structured in
interviews to research in depth how companies perceive ISO 9001 and also used
non-participant observation, document analysis, and secondary sources. Finally, Kumar
et al. (2018) investigated the effect of critical success factors or predictors on the
performance measurement factors of citrus industry in Nagpur India. A questionnaire was
designed for collecting quantitative data from stake holders with a Likert scale.

From the previous studies, only those by Kanapathy et al. (2017), Valmohammadi
and Kalantari (2017) and Kafetzopoulos and Gotzamani (2014)show their data collection
instrument, therefore, only these instruments can be taken as models for future research.
In summary, before this work the instruments used in the food sector focused on the
general context, including several sub-sectors, except the one developed by Kumar et al.
(2018) for the citrus industry. From the 15 papers described in this section, 13 used a
questionnaire with Likert scale, 2 used semi-structured in-depth interviews and only the
research of Kakouris and Sfakianaki (2018) used more than one data collection resource.
In addition, none of the works addressed specific productivity indicators and, as
Ruales Guzman et al. (2019) affirm, the strengthening of the productivity of the agro-
industry of developing countries is needed for the sustainability of the regions. To
conclude, the authors of the analysed articles suggested for future research to study
specific industries in the food sector and also carry out in-depth studies, for which, more
than one resource for data collection will be necessary.

Considering the suggestions of the previous studies and to overcome their limitations,
in this study three data collection instruments were developed to identify the relevant
QMp for the productivity indicators of the dairy sector.

3 Research methodology

To address the objective of this research, outstanding studies were taken as reference in
the development of data collection instruments in the field of QM, such as those of
Saraph et al. (1989), Flynn et al. (1994), Ahire et al. (1996), Joseph et al. (1999), Rao
et al. (1999), Samson and Terziovski (1999), Robinson and Malhotra (2005),
Van Der Spiegel et al. (2005a), Das et al. (2006), Singh and Smith (2006), Qui and
Tannock (2010), Holschbach and Hofmann (2011), Psomas et al. (2013) and Shafiq et al.
(2019). The suggested steps by the previous referents for the development of data
collection instruments are described below.

3.1 Identification of variables

The variables considered in this study were the QMp and productivity indicators of the
dairy industry at the plant level.
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3.1.1 Identification of QMp

The identification of these variables was carried out through an exhaustive literature
review considering as reference the studies of Carnwell and Daly (2001), Tranfield et al.
(2003), Cronin et al. (2008), Seuring and Miiller (2008), Nightingale (2009), Randolph
(2009), Tavares et al. (2016), Aquilani et al. (2017) and Ruales Guzman et al. (2019).
The literature review aimed to address the RQI1, identifying the QMp reported in the
articles and related to productivity, performance, efficiency, technical progress or
profitability. The inclusion/exclusion criteria used for the sample selection of the articles
were described in Table 1.

Table 1 Inclusion/exclusion criteria
Criteria Description
Inclusion Subject area All subject areas
Document type All kinds of papers (empirical, theoretical and reviews)
Source type Journals
Period of time All papers until December 2018
Exclusion Publications not related to the objective of the literature review

Articles that did not clearly identify the QMp

Subsequently, the search in the databases Scopus and Web of Science was carried out
using a search equation created with the combination of keywords (Table 2) and Boolean
operators, with the filter ‘article title, abstract, keywords’ and considering the inclusion
criteria of Table 1. In addition, a filter was used (article title, abstract, keywords) with the
words ‘plant level’, ‘firm’, ‘industry’, ‘manufacture’ and ‘manufacturing’. The main
keywords were ‘quality management practices’ and ‘Productivity’, and the related
keywords were taken from the systematic literature review of Ruales Guzman et al.
(2019), since their findings showed that there are several synonyms or related terms for
the QMp (Table 2).

Table 2 Main keywords and related keywords

Main keywords Related keywords
Quality management practices TQM factors
QM criteria
TQM elements

QM dimensions

TQM measures

TQM variables

Critical success factors of TQM
Productivity Performance
Efficiency
Technical progress

Profitability
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Abstracts of all papers were reviewed considering the first exclusion criterion. In the final
selection, the entire articles were reviewed and the second exclusion criterion was applied
in order to identify the QMp reported by the authors. The Snowball search method was
used to identify extra papers that would serve to extend the final sample.

Once the article analysis unit was selected, the QMp were identified and classified.
For the classification of the QMp, it was necessary to identify constructs proposed in
previous studies, such as those of Saraph et al. (1989), Flynn et al. (1994), Ahire et al.
(1996), Rao et al. (1999), Samson and Terziovski (1999), Ebrahimi and Sadeghi (2013)
and Ruales Guzman et al. (2019).

Once the constructs were identified, the classification of the QMp was made, as in the
study by Ebrahimi and Sadeghi (2013), where QMp of similar nature were grouped into a
single practice.

3.1.2 Identification of productivity indicators

Productivity has been recognised as the most important driver of long-term economic
growth (Harris and Moffat, 2015) and as one of the vital factors affecting the
competitiveness of a manufacturing company (Tangen, 2005). However, few studies have
assessed the relationship between QM and productivity (Ruales Guzman et al., 2019),
which can be attributed to the fact that it has been often confused with performance.

The indicators were identified with the help of academic and industry experts based
on the definition of productivity, expressed as the relationship between outputs and inputs
(Solow, 1957; Chew, 1988; Tangen, 2005; Shahin, 2008; Syverson, 2011).

The dairy industry generates added value to raw milk through its transformation into
products such as cheese, yogurt, butter, ice cream, among others. Additionally, it is one
of the most outstanding industries in the Colombian and Italian agro-industrial sector, for
its economic contribution, employment generation and food security. According to Knips
(2005), the dairy sector plays an important economic role in the agricultural sector in
most industrialised countries and also in many developing countries. For this reason, in
this study we have selected it as a case for the development of instruments. Academy and
industry experts participated in the identification of the variables and in the validation of
the instruments, while top managers of the dairy industry participated only in the
validation of the instruments. The participants were contacted in Colombia through the
Universidad Nacional de Colombia and ASOLECHE, and in Italy through the Politecnico
di Milano and ASOLATTE. Master's students participated in the development of the
instruments in Spanish and Italian language.

3.2 Development of instruments

The most widely used data collection resource in the field of QM is the questionnaire
(Sousa and Voss, 2002; Ruales Guzman et al., 2019). The popularity of the questionnaire
among researchers is due to the fact that it allows quick and easy data collection, it is less
expensive, it allows to cover a large sample and facilitates data processing, while its
limitations are mainly linked to the risk of losing objectivity and impartiality of the
results, due to the little or scarce personal contact of the researcher and the respondent
and because the answers cannot be supplemented with additional information. Authors
such as Scandura and Williams (2000) state that including a variety of data collection
methods in a study can result in a more robust and generalisable set of findings, which at
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the same time would minimise the limitations of using a single resource. In order to
promote the triangulation of data, to strengthen the research results and to minimise the
limitations of the use of a single resource, a questionnaire, an interview and a checklist
for observation were developed in this section to address the RQ3.

3.3 Validation of instruments

It was done through content validity with a panel of academic and industry experts and
also with a pre-test carried out by top managers of the dairy industry that covered the
evaluation of grammar, writing, ease of understanding, ambiguity and technical
vocabulary. According to Kumar (2011), the purpose of the pre-test of a research
instrument is to identify whether there are problems in understanding the way in which a
question was formulated, the adequacy of the meaning that it communicates and if the
different respondents interpret a question in a different way from what the researcher
wants to convey.

3.4 Proposed instruments

The instruments were modified and adjusted according to the findings that emerged in the
validation and with the suggestions and comments received.

4 Findings and discussion

The objective of this paper was to develop data collection instruments to identify the
relevant QMpto productivity indicators of the dairy industry and it was fulfilled applying
the steps suggested by referring authors: identification of variables, instrument
development, instrument validation and proposed instruments.

4.1 Identification of variables

The variables considered in this study were the QMp and productivity indicators of the
dairy industry at the plant level.

4.1.1 Identification of OMp

The identification of these variables was carried out through an exhaustive literature
review considering the references presented in the methodology. The objective of the
literature review was to address the RQ1, identifying the QMp reported in the articles and
related to productivity, performance, efficiency, technical progress or profitability.

The search in the databases retrieved 283 articles in Scopus and 272 in Web of
Science applying all the methodological conditions set out in the previous section. These
documents were subsequently selected as shown in Figure 1. In the first selection,
abstracts of all papers were reviewed considering the first exclusion criterion, which
resulted in a sample of 181 documents. In the final selection, the articles were reviewed
in their entirety and the second exclusion criterion was applied in order to identify the
QMDp reported by the authors. The final sample was 119 articles. The snowball search
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method was used to identify extra papers that served to expand the final sample, but not
many additional items were found.

Once the analysis unit of 119 articles was selected, the QMp were identified and
classified. For the classification of the QMp, first it was necessary to identify constructs
proposed in previous studies(Table 3), such as those proposed by Saraph et al. (1989),
Flynn et al. (1994), Ahire et al. (1996), Rao et al. (1999), Samson and Terziovski (1999),
Ebrahimi and Sadeghi (2013)and Ruales Guzman et al. (2019).

Figure 1 Selection of articles

Scopus: 283 papers Selection by abstracts: 181 N Papers thatreport
Web of Science: 272 papers papers QMp: 119 papers

The constructs found are very similar in all papers despite being developed in different
periods of time. However, Table 3 shows that only some studies clearly included the
QMp within each construct. In this work, the 8 constructs proposed by Ruales Guzméan
et al. (2019) were taken as a model for the classification of the QMp found in the
literature review, because it is the most recent study, it covers the constructs of the
previous works for being a systematic literature review and also because it clearly shows
the QMp for each construct.

Once the constructs were identified, the classification of the QMp was made as in the
study by Ebrahimi and Sadeghi (2013), where QMp of similar nature were grouped into a
single practice. For example, the practice ‘employee training and education’ grouped the
practices: training, employee training, training and education, employee training and
development and training involvement of employees. The practice ‘strategic quality
planning’ grouped the practices: strategy, strategic planning, strategy planning, strategic
quality planning, strategy and planning, strategic planning for the improvement, strategic
planning management, strategic planning process in QM and strategy, policy and
planning. The same process was applied to other QMp of similar nature. The grouping of
these variables resulted in a total of 32 QMp classified into eight constructs, as shown in
Table 4.

Unlike the research of Ruales Guzman et al. (2019), in this study, additional QMp
were identified for each construct, which is attributed to the difference in both, the
approach of the search and the employed inclusion/exclusion criteria. The grouping of the
QMp resulted in three practices for the construct Top management support, three for
customer focus, nine for human resources management, three for supplier management,
four for continuous improvement, four for process management, three for product design
and three for process control. The classification of the QMp proposed in this research will
not only allow to carry out an analysis of the constructs as in previous studies, but will in
addition allow to carry out an evaluation of each QMp individually, thus promoting the
identification of relevant QMp to productivity and therefore continuous improvement.

The articles used for the literature review and their respective reference number are
presented in Appendix A.
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QMp constructs

Table 3
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QMp constructs (continued)

Table 3

(6102) ' 10 ugwzny sofeny DGy (£107) Y3opes

pue ruyeIqy (SH ((6661) DISAOIZIO], pue uosuies 1S (6661) 1810 vy “YSY (9661) ' 19 1YY MOV ($661) T 10 Uuk[] :SSA (6861) ‘T8 10 yderes :Sg§ :sa10N

QOUBULIOJUOD-UOU

JO uonuaAdld Yoeqpasg
‘syudwosoidur snonunuo)
udweAoldwr snonunuo))

sdiysuonerar rowolsny) ‘snooy
SIoW0JSNY) ‘SNO0J UOTIORISIIES
IOWO0ISN)) :SNO0J JOW0)SN))

S[00}
[eonsne)s ‘sanbiuyodd) pue sj00y
Jo uoneosijdde 9A1309]9S ‘[ONUOD
§59001d 01305 pue SuLIo}IUOW
ssao01d ‘ooueurroyiod
pue s}nsa1 JuLmseaw
‘unodoar pue eyep Ajjenb
‘woysAs Kyfenb 10§ 0ouUIPIAD
Areyuownoop pue yoeoidde
OTIR)ISAS ‘sisATeue pue

uonoeysnes
pue snooj
Jowoisny)

sIsATeue pue

SNO0J Jawoisny)

sIsATeue

Supjrewyousg

UOI)BJUALIO
Iawojsny)

Apiqejreae
uonyewojur A)jeng)

ofesn

Sunprewyouag

SNO0J IdwoIsny)

Ayrenb jonpoig

a3esn jonuod
ssao01d [eonsiels

o3esn uoneuIojul

UOT)OBIUT JOWIOISN))
JUSWIOATOAUT
Iowopsny)

[01u0d
$59501d “yorqpady

yuaunpredap Kjpenb oy jo ojoy

UOIRULIOJUI :[OTJUOD SSI00IJ uonBULIOJU] pue uoIBWLIONU] uonewojur Ayiend) Ayirenb [eusojuy uonewIojur Ayjend) Sunzodo pue ejep Aiend)
snooj ssa001d “0o1A10s/30npord
‘ss0001d Jo Kypenb
‘uowrofeuew ss9001d 9014108 uonesiuesio
pue ssouisng ‘yuswogeusw Jjuowoadeuew Jjuowoadeuew pue Ssourued[d
$s9001d :juswadeurw $S3001J $89001J $89001J - - JuoWoSeURW SSO00I JUSWASBURW SSA00IJ
8/084 L/SH 9/LS [ 1/4SY /MDY £/SSA 8/SdS

$3on.35102 A0 JO A2quINU/SIoYINY




97

Instruments to identify relevant quality management practices

QMp identified in the literature

Table 4
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QMp identified in the literature (continued)

Table 4
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4.1.2 Identification of productivity indicators

Specific productivity indicators related to the economic, social and environmental
sustainability of the dairy industry at the plant level were involved in this study.

The indicators were identified with the help of academic and industry experts based
on the definition of productivity expressed as the relationship between outputs and inputs
(Solow, 1957; Chew, 1988; Tangen, 2005; Shahin, 2008; Syverson, 2011). In this stage,
Seven indicators were identified: one related to economic sustainability, two related to
economic and social sustainability, and four related to economic and environmental
sustainability (Table 5).The output (numerator) for each indicator was the amount in
kilograms of the product obtained, while the inputs (denominator) were the amount of
milk in kilograms, number of hours used per worker, number of workers required,
electrical consumption in kilowatts per hour, water consumption in cubic meters, amount
of whey in kilograms and amount of defective product in kilograms. The indicators refer
to the following:

e ‘Kg of product/Kg of milk’ evaluates the amount of milk used for the production of
one Kg of product.

e ‘Kg of product/# hworker’ evaluates the number of hours used for the production of
one Kg of product.

e ‘Kg of product/# of workers’ represents the number of workers required for the
production of one Kg of product.

e ‘Kg of product/KWh’ is the electrical consumption for the production of one Kg of
product.

o ‘Kg of product/m? of water’ refers to water consumption for the production of one
Kg of product.

e ‘Kgof product/Kg of whey’ evaluates the amount of whey obtained per Kg of
product and only applies for products where the whey is a waste of the production
process.

e ‘Kgof product/Kg of defective product’ evaluates the amount of defective product
for each Kg of product obtained.

Table 5 Productivity indicators

Output Input Sustainability indicator
Amount of Amount of milk (Kg) Economic
gﬁ) dgliztrélsl Ke) Number of hours used per worker (H man) Economic and social
Number of workers required (#) Economic and social
Electrical consumption (KWh) Economic and environmental
Water consumption (m?) Economic and environmental
Amount of whey (Kg) Economic and environmental
Amount of defective product (Kg) Economic and environmental

Taking into account the variables identified in this section, the framework proposed for
this study is shown in Figure 2.The framework was constructed in order to visualise the
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possible links between the variables and identify the constructs and the relevant QMp for
the strengthening of each one of the seven productivity indicators of the dairy industry.

Figure 2 Study framework
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4.2  Development of instruments

In order to promote the triangulation of data, to strengthen the research results and to
minimise the limitations of the use of a single resource, a questionnaire, an interview and
a checklist for observation were developed in this section to address the RQ3.
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4.2.1 Questionnaire

A questionnaire is a list of questions related to the research problem, where respondents
record the answers according to their own interpretation (Kumar, 2011; Hernandez et al.,
2014). The instrument was designed considering as reference those developed in the
studies by Saraph et al. (1989), Flynn et al. (1994), Ahire et al. (1996), Rao et al. (1999),
Samson and Terziovski (1999), Van Der Spiegel et al. (2005a), Psomas et al. (2013) and
Patyal and Koilakuntla (2017).The structured instrument is composed of four
independent sections with instructions that facilitate the evaluation. It includes open
questions in section A and closed ones in the subsequent sections. According to
Hernandez et al. (2014), the closed questions encourage an efficient coding and analysis
of the results. The sections that compose the questionnaire are the following:

e  General information: This section includes the name of the company, the position
and the time that the respondent has been working in it.

e QMp Implementation: This section evaluates the implementation level of each QMp
in the company, using a Likert scale of 5 points with the following considerations:
1 = not implemented; 2 = little implemented; 3 = partially implemented; 4 = mostly
implemented; and 5 = fully implemented.

e  Changes in productivity indicators after the QM implementation: This section
evaluates the changes in each productivity indicator after the QM implementation.
Each dairy product has particular characteristics; for this reason, in this study we
only take as example the parmesan cheese. The evaluation uses a Likert scale of
five points where 1 = decrease significantly; 2 = decrease slightly; 3 = remain
constant; 4 = increase slightly; and 5 = increase significantly.

e Relevance of QMp for productivity indicators: In this section, a codification for each
productivity indicator was made in the following way: kilograms of milk used for the
production of one kilogram of product = KgM; number of working hours required
for the production of one kilogram of product = hW; number of workers involved in
the production of one kilogram of product = #W; kilowatt-hours of electric
consumption for the production of one kilogram of product = KWh; cubic meters of
water used for the production of one kilogram of product = ™3; kilograms of whey
obtained in the production of one kilogram of product = KgW; and kilograms of
defective product per kilograms of produced product = KgD.

For the evaluation of the relevance of each QMp for each productivity indicator, a Likert
scale of 5 points is used, where 1 = no relevance; 2 = low relevance; 3 = medium
relevance; 4 = relevant; 5 = high relevance.

4.2.2 Interview

An interview is the exchange of information through questions and answers between the
interviewee and the interviewer (who records the information), and is usually done face-
to-face. The interviewer is free in terms of content, writing and order of the interview
questions, and in addition they have the opportunity to explain the questions for obtaining
in depth information (Kumar, 2011; Hernandez et al., 2014).
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The interview was designed taking into account the instruments developed by
Robinson and Malhotra (2005), Qui and Tannock (2010), Holschbach and Hofmann
(2011) and Agarwal et al. (2012). It addresses the same items of the questionnaire in
Section 4.2.1, in order to obtain additional information and deepen the answers to the first
instrument. The semi-structured interview includes open questions divided into sections
sections (interview protocol) as follows.

e  General information: This section includes the company name and the position of the
interviewee.

e QM implementation: Open questions about the QM implementation, motivations and
difficulties are included.

e Changes in productivity indicators after the QM implementation: Open questions
related to changes in each productivity indicator assessed in this study are included.

e Relevance of QMp to productivity indicators: The section covers open questions
related to the most implemented QMp and why each of them are relevant or not-
relevant to the productivity indicators studied.

e Suggestions: This section includes open questions about suggestions that the
interviewee wants to make about the research topic.

4.2.3 Check list for observation

It is a way of collecting primary data through the intentional, systematic and selective
observation of an interaction or phenomenon in which a format can or cannot be used
(Kumar, 2011; Hernandez et al., 2014). In this article, we propose a non-participant
observation format that includes the categories ‘there is evidence’ or ‘there is no
evidence’ of each QMp and each productivity indicator.

4.3 Validation of instruments

The instruments proposed in this research were developed taking as models the
instruments used in previous research. The reference instruments for the questionnaire
were tested via survey research, using rigorous methods to evaluate their reliability and
validity, which guarantees a previous evaluation.

As in the studies of Saraph et al. (1989), Flynn et al. (1994), Ahire et al. (1996), Rao
et al. (1999), Samson and Terziovski, 1999), Kafetzopoulos et al. (2015), Bouranta et al.
(2017), Patyal and Koilakuntla (2017) and Anil and Satish (2019), in this research the
content validity of the developed instruments was guaranteed through the exhaustive
literature review carried out in section 4.1.1. The content validity of the instruments was
reinforced with the advice of academic and industry experts and finally, with a pre-test
carried out by the top managers of the dairy industry from five Colombian and two Italian
companies that included the evaluation of grammar, writing, ease of comprehension,
ambiguity and technical vocabulary. Additionally, possible suggestions were requested.
The participants were contacted in Colombia through the Universidad Nacional de
Colombia and ASOLECHE, and in Italy, through the Politecnico di Milano and
ASOLATTE.
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At the end of the evaluation of the instruments, the suggestions and minor changes
were incorporated to improve its comprehensibility and clarity.

4.4 Proposed instruments

The instruments were adjusted according to the suggestions and comments of the
academic experts, industrial experts and top managers of the companies of the industry.
The questionnaire is located in Appendix B, the interview is in Appendix C, and the
observation checklist in Appendix D.

The fundamental differences between the instruments developed in other studies
(including the papers that analyse the food industry as part of manufacturing) and those
developed in this research are the following: Previous studies have focused mainly on
evaluating the efficiency of the QM implementation or its relationship with performance,
using frequently only one data collection resource, which is usually a questionnaire.
These studies have been applied in traditional contexts, such as the general
manufacturing and services sectors and in developed countries. The instruments that have
been developed for the food sector were not used in specific sub-sectors, except the one
designed by Kumar et al. (2018) in the citrus industry. The works of Psomas et al. (2014),
Danyen and Callychurn (2015) and Anil and Satish (2019) analysed the impact or effect
of QM on performance, but did not use longitudinal studies to fulfil its objective, which
evidences the inconsistency between the purpose and the research approach. Finally,
none of the papers studied specific productivity indicators or the relevance of the QMp to
them.

The data collection instruments developed in this research were a questionnaire, an
interview and a checklist, and will allow the identification of the relevant QMp to each
productivity indicator of a scarcely studied context such as the dairy industry. They can
be used in the same work in in-depth studies to promote triangulation of data. They
address 32 QMp grouped into 8 constructs. In addition, they will also allow to analyse the
change in productivity indicators that participants perceive after the implementation of
QM.

As in other studies, our work included the basic information of the company and a
section to analyse the degree of implementation of the QMp.

The instruments developed in this study addressed the shortcomings of the previous
ones, therefore, they can be considered as useful, innovative, rigorous and reliable tools
for future research.

5 Conclusions and future research

The development of data collection instruments is an important step in research and
should not be relegated to a second rank, since the rigor, reliability and usefulness of the
results found depend on it. In this paper, innovative and rigorous data collection
instruments were developed. Unlike those instruments proposed in previous studies, these
ones will allow identifying relevant QMp to specific productivity indicators from an
economic, social and environmental sustainability focus and of great importance for the
dairy industry. The instruments include a questionnaire, an interview and a checklist for
observation, which were developed and validated within the context of one developing



104 B.V. Ruales Guzman et al.

country and one developed country. In addition, they can be used simultaneously in the
same unit of analysis, which will increase the rigor and reliability of the results of the
research, representing a useful tool for future research and therefore, for decision-makers
of companies and government. The main findings are summarised in the following
paragraphs.

The QMp found in the literature review were grouped into practices of similar nature
resulting in 32 QMp grouped into eight constructs named: top management support,
customer focus, human resource management, supplier management, continuous
improvement, process management, product design and process control.

The report of specific productivity indicators is scarce in the literature. For this
reason, this research took into account the definition of productivity and the collaboration
of experts to define 7 specific productivity indicators for the dairy industry at the plant
level. The productivity indicators are: Kg of product/Kg of milk, Kg of product/# h
worker, Kg of product/# of workers, Kg of product/KWh electrical consumption, Kg of
product/m? of water, Kg of product/Kg of whey, Kg of product/Kg of defective product.
Besides being related to economic sustainability, these indicators are also related to social
sustainability from the employment generation to environmental sustainability from the
appropriate use of resources such as water and energy, as well as the disposal of waste or
by-products such as whey and defective products.

The robustness of the instruments consists in several respects. First, they were
developed taking into account successful models of previous research and the suggestions
of books of research methodologies. Second, they took as input an exhaustive literature
review for the identification of variables. Third, academic and industry experts advised
the development of the instruments. Fourth, they were validated by top managers in terms
of grammar, writing, ease of comprehension, ambiguity, technical vocabulary used
relevance of the proposed productivity indicators.

This is an original and novel research because, for the first time, data collection
instruments are developed for the identification of relevant QMp for specific productivity
indicators. They are designed considering the particularities of the dairy industry, which
is a sector of great importance for the economic, social and environmental sustainability
of developing countries. It took into account and addressed the suggestions and
limitations of previous works and, unlike many previous studies, this paper shows in a
transparent and rigorous way the development of each one of the instruments, as well as
its final version to be used in any future research.

The relevance of the study is that the instruments developed will allow to identify
relevant individual QMp, their respective constructs to each productivity indicator in the
dairy industry, and the degree of implementation of the QMp, They will also allow to
study the change in productivity indicators after the QM implementation and will
promote the triangulation of the data to ensure greater reliability of the results. These
instruments may be easily replicated or adapted to other agro-industrial sectors and
ultimately, contribute to the consolidation of the theory of QM since, as several authors
have reported, the research on the relationship between QM and productivity in
agro-industry is still scarce.

The implications of this study for research are focused on the usefulness of the
developed instruments for future works, since these will allow identifying relevant QMp
to each productivity indicator of the dairy industry at the plant level. It will also allow
implementing improvement actions in order to strengthen these indicators, contributing to
the consolidation and growth of the theory of QM and productivity. Regarding the
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implications for practice, the study provides tools that will allow obtaining interesting
results that will guide managers in strengthening the productivity of their production
processes and focusing on the relevant QMp for each productivity indicator analysed. To
conclude, the findings the using the instruments proposed in this study are linked to the
implications for society, since the strengthening of the productivity of the companies
fosters the generation of employment, the economic development of the regions and the
strengthening of relations with the other links in the production chain. In addition, they
will be an input for policy makers in the formulation of projects to strengthen the relevant
QMp of productivity indicators.

The limitations of our article are mainly focused on that it was developed within the
context of the dairy industry, thus, the indicators used only refer to this industry. For
future research, we suggest:

1 Carrying out studies with different contexts that allow the generation of additional
productivity indicators.

2 Testing empirically the instruments developed in this study and enriching them with
the particularities of each context.

3 Using the constructs and practices proposed in this study to promote the
standardisation of terms and ensure continuity in research results.

4 Encourage the use of more than one of the data collection resources proposed in this
research in order to promote the triangulation of data, study in depth the subject
researched and have greater rigor in the results of studies.
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Appendix A

Sample articles for the literature review
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2 Anderson et al. (1995) 39 Fening et al.(2008)
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5 Hendricks and Singhal (1997) 42 Bayo-Moriones et al. (2008)

6 Rao et al. (1997) 43 Padma et al. (2008)

7 Choi and Eboch (1998) 44 Mady (2009)

8 Samson and Terziovski (1999) 45 Gadenne and Sharma (2009)

9 Anderson and Sohal (1999) 46 Kumar et al. (2009)

10 Huarng et al. (1999) 47 Pont et al. (2009)

11 Brah et al. (2000) 48 Anh and Matsui (2009)

12 Cua et al. (2001) 49 Wali and Boujelbene (2010)

13 Rahman (2001) 50 Zakuan et al.(2010)

14 Brah et al. (2002) 51 Fotopoulos and Psomas (2010)

15 Prajogo and Sohal (2003) 52 Psomas and Fotopoulos (2010)

16 Kaynak (2003) 53 Phan and Matsui 2010)

17 Sila and Ebrahimpour (2003) 54 Garcia-Bernal and
Ramirez-Aleson (2010)

18 Merino diaz De Cerio (2003) 55 Sedani and Lakhe (2011)

19 Yeung et al. (2003) 56 Baird et al. (2011)

20 Taylor and Wright (2003) 57 Valmohammadi (2011)

21 Sohail and Hoong (2003) 58 Vanichchinchai and Igel (2011)

22 Lin et al.(2004) 59 Parast et al. (2011)

23 Prajogo (2005) 60 Albacete-Saez et al. (2011)

24 Seth and Tripathi (2005) 61 Jain and Ahuja (2012)

25 Kaynak and Hartley (2005) 62 Agarwal et al. (2012)

26 Chang and Lo (2005) 63 Prajogo et al. (2012)

27 Nair (2006) 64 Ooi et al. (2012)

28 Lakhal et al. (2006) 65 Duh et al. (2012)

29 Demirbag et al. (2006) 66 Abdullah and Tari (2012)

30 Shrivastava et al. (2006) 67 Han et al. (2012)

31 Sharma (2006) 68 Kafetzopoulos et al. (2013)

32 Sila (2007) 69 Psomas et al. (2013)

33 Joiner (2007) 70 Ali and Alolayyan (2013)

34 Singh (2008) 71 Talib et al. (2013)

35 Feng et al. (2008) 72 Ebrahimi and Sadeghi (2013)

36 Arumugam et al. (2008) 73 Abusa and Gibson (2013)

37 Dick et al. (2008) 74 Laosirihongthong et al. (2013)
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Sample articles for the literature review (continued)

Reference Reference

number Author number Author

75 Cheng and Choy (2013) 98 Chen (2015)

76 Clegg et al. (2013) 99 Modgil and Sharma (2016)

77 Agbola (2013) 100 Parvadavardini et al. (2016)

78 Shrivastava and Gorantiwar 101 Basu and Bhola (2016)
(2014)

79 Youssef et al. (2014) 102 Phan et al. (2016)

80 Kafetzopoulos and Gotzamani 103 Psomas and Jaca (2016)
(2014)

81 Psomas et al. (2014) 104 Yazdani et al. (2016)

82 Kibe and Wanjau (2014) 105 Sinha, Garg, and Dhall (2016)

83 Lakhal (2014) 106 Elshaer and Augustyn (2016)

84 Benavides-Velasco et al. 107 Attia (2016)
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85 Al-Refaie and Hanayneh 108 Brki¢ et al. (2016)
(2014)

86 Akgiin et al. (2014) 109 Nair and Choudhary(2016)

87 Herzallah et al. (2014) 110 Sweis et al. (2016)

88 Mahmood et al. (2014) 111 Patyal and Koilakuntla (2017)

89 Hassan et al. (2014) 112 Bouranta et al. (2017)

90 Kafetzopoulos et al. (2015) 113 Mehralian et al. (2017)

91 Ismyrlis and Moschidis 114 Gutierrez-Gutierrez et al. (2018)
(2015)

92 Psomas and Antony (2015) 115 Escrig-Tena et al. (2018)

93 Dubey and Gunasekaran 116 Nguyen et al. (2018)
(2015)

94 Dubey (2015) 117 Singh et al. (2018)

95 Danyen and Callychurn 118 Basu et al. (2018)
(2015)

96 Wu (2015) 119 Androwis et al. (2018)

97 Jain and Ahuja (2015)

Appendix B
Questionnaire

QUESTIONNAIRE: QUALITY MANAGEMENT PRACTICES RELEVANT TO
THE PRODUCTIVITY OF THE DAIRY INDSUTRY

Thank you for your participation. All the information you provide will be handled
confidentially.
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1. GENERAL INFORMATION

1.1 Name of the company

1.2 What is the position that you play in the company?

1.3 How long have you been working in the company?

2. IMPLEMENTATION OF QUALITY MANAGEMENT PRACTICES

Evaluate the level of implementation of each of the quality management practices in your
company (mark with an X the assessment of the implementation level of each quality
management practice)

Evaluation:

1 = not implemented; 2 = little implemented; 3 = partially implemented; 4 = mostly
implemented; 5 = fully implemented.

Evaluation

12 3 4 5

Construct Quality management practice

Top management support Leadership
Top management commitment
Strategic quality planning
Customer focus Customer satisfaction
Customer involvement
Customer relationship
Human resources Employee training and education
management Reward and recognition to employee
Employee relationship
Employee involvement
Employee empowerment
Employee satisfaction
Teamwork
Working attitudes
Working environment
Supplier management Supplier involvement
Supplier quality
Supplier relationship
Continuous improvement Feedback and auditing
Benchmarking (comparison with standard)
Continuous support
Prevention of non-conformance
Process control Quality data analysis and reporting
Monitoring, documentation and control

Quality tools and techniques
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Evaluation
1 2 3 4 5

Construct Quality management practice

Process management Technology management
Process focus
Standardisation of process instructions
Steady processes
Product design Interfunctional design
New product quality

Innovation

3. CHANGES IN PRODUCTIVITY INDICATORS AFTER QUALITY
MANAGEMENT IMPLEMENTATION

Evaluate the change of each of the following parameters after the implementation of
quality management. (Mark with an X the evaluation of the change of each productivity
indicator).

If your company does not have the certification yet, but it is in the process of
implementation, please evaluate the changes you have seen so far.

Evaluation:

1 = decreased significantly; 2 = decrease slightly; 3 = remained constant;
4 = increase slightly; 5 = increase significantly.

Evaluation
1 2 3 4 5

Parameter

Kilograms of milk used to produce 1 kilogram of Parmesan cheese

Number of hours of workers required to produce 1 kilogram of Parmesan
cheese

Number of workers involved in the production of 1 kilogram of Parmesan
cheese

Kilowatt-hours of electrical consumption to produce 1 kilogram of
Parmesan cheese

Cubic meters of water used to produce 1 kilogram of Parmesan cheese

Kilograms of whey obtained in the production of 1 kilogram of Parmesan
cheese

Kilograms of Parmesan cheese defective by kilograms of Parmesan cheese
produced
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4. RELEVANCE OF QUALITY MANAGEMENT PRACTICES FOR
PRODUCTIVITY INDICATORS

Consider the following encoding for each parameter:

Parameter Code
Kilograms of milk used for the production of 1 kilogram of Parmesan cheese KgM
Number of hours of workers employed for the production of 1 kilogram of Parmesan HW
cheese

Number of workers involved in the production of 1 kilogram of Parmesan cheese #W
Kilowatt-hours of electric energy used for the production of 1 kilogram of Parmesan Kwh
cheese

Cubic meters of water used for the production of 1 kilogram of Parmesan cheese m?
Kilograms of serum obtained in the production of 1 kilogram of Parmesan cheese KgWw
Kilograms of Parmesan cheese defective by kilograms of Parmesan cheese produced KgD

Evaluate the relevance of each quality management practice for each of the productivity
indicators. (Mark with an X the relevance you consider each quality management practice
has for each productivity indicator)

Evaluation:

1 =no relevance; 2 = low relevance; 3 = medium relevance; 4 = relevant;
5 = high relevance

Enter the corresponding evaluation number below each parameter

i Parameter
Construct Quality management
practice KgM HW #W Kwh wm? KgW KgD
Top Leadership
management Top management
support commitment
Strategic quality
planning
Customer Customer satisfaction
focus Customer involvement
Customer relationship
Human Employee training and
resources education
management

Reward and recognition
to employee

Employee relationship
Employee involvement

Employee
empowerment

Employee satisfaction

Teamwork
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Construct

Quality management Parameter

practice

KgM HW #W Kwh m3 KgW

KgD

Supplier
management

Continuous
improvement

Process
control

Process
management

Product
design

Working attitudes
Working environment
Supplier involvement

Supplier quality
Supplier relationship
Feedback and auditing

Benchmarking
(comparison with
standard)

Continuous support

Prevention of non-
conformance

Quality data analysis
and reporting

Monitoring,
documentation and
control

Quality tools and
techniques

Technology
management

Process focus

Standardisation of
process instructions

Steady processes
Interfunctional design
New product quality
Innovation

Appendix C

Interview

Thank you for your time and active participation.

INTERVIEW: QUALITY MANAGEMENT PRACTICES RELEVANT TO THE

PRODUCTIVITY OF THE DAIRY INDUSTRY

Thank you for your participation. All the information you provide will be handled
confidentially.

1. GENERAL INFORMATION

1.1 Name of the company

1.2 What is your role in the company?
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QM IMPLEMENTATION

2.1 How long ago did the QM implementation begin?

2.2 What was the motivation for the implementation of QM? What were the
expectations?

2.3 Why do you select this QM and not another? Why HACCP and not ISO, or
TQM?

2.4 Could you please describe how the QM implementation was in the company?

2.5 Could you please describe the difficulties you had in the implementation?

2.6 How have you overcome these difficulties?

2.7 Which QMp are the most implemented? Why?

2.8 What are the QMp that have not yet been implemented or those less
implemented? Why?

2.9 In what QMp did you have to focus more? Why? Because they were not
implemented, because they needed many changes, because they saw that it
would help more to improve productivity, because someone suggested them?

CHANGES AFTER QM IMPLEMENTATION

3.1

3.2

33

34

Were there changes in process productivity after the implementation of QM?
Has it improved? Is It worse? Why is that?, How?

Did you see changes in the kilograms of milk used to produce 1 kilogram of

Parmesan cheese after the implementation of QM? Increased? was it
maintained? decreased?

3.2.1 If the answer is no or was maintained, why do you think there were no
changes? What are the limitations? Commitment, money, employee
training, time, resistance to change?

3.2.2 Ifthe answer is yes, what were the changes? how did, they occur?

3.2.3 How long have you seen the changes? Have the improvements been
maintained?

3.2.4 What were the key steps in getting those changes?

Did you see changes in the number of hours of workers employed to produce 1
kilogram of Parmesan cheese after the implementation of QM? Increased? was
it maintained? decreased?

3.3.1 Ifthe answer is no or remained, why do you think there were no
changes? What are the limitations? Commitment, money, employee
training, time, resistance to change?

3.3.2 Ifthe answer is yes, what were the changes? how did they occur?

3.3.3 How long have you seen the changes? Have the improvements been
maintained?

3.3.4 What were the key steps for getting those changes?

Did you see changes in the number of workers involved in the production of 1
kilogram of Parmesan cheese after the implementation of QM? Increased? was
it maintained? decreased?



3.5

3.6

3.7

3.8
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34.1

342
343

344

If the answer is no or remained, why do you think there were no
changes? What are the limitations? Commitment, money, employee
training, time, resistance to change?

If the answer is yes, what were the changes? how did they occur?

How long have you seen the changes? Have the improvements been
maintained?

What were the key steps in getting those changes?

Did you see changes in kilowatt hours of electric energy used to produce 1
kilogram of Parmesan cheese after the implementation of QM? Increased? was
it maintained? decreased?

3.5.1

352
353

354

If the answer is no or remained, why do you think there were no
changes? What are the limitations? Commitment, money, employee
training, time, resistance to change?

If the answer is yes, what were the changes? how did they occur?

How long have you seen the changes? Have the improvements been
maintained?

What were the key steps in getting those changes?

Did you see changes in the cubic metres of water used to produce 1 kilogram of
Parmesan cheese after the implementation of the QM? Increased? was it
maintained? decreased?

3.6.1

3.6.2
3.63

3.64

If the answer is no or remained, why do you think there were no
changes? What are the limitations? Commitment, money, employee
training, time, resistance to change?

If the answer is yes, what were the changes? how did they occur?

How long have you seen the changes? Have the improvements been
maintained?

What were the key steps in getting those changes?

Did you see changes in the kilograms of serum obtained in the production of 1
kilogram of Parmesan cheese after the implementation of QM? Increased? was
it maintained? decreased?

3.7.1

3.7.2
3.7.3

3.74

If the answer is no or remained, why do you think there were no
changes? What are the limitations? Commitment, money, employee
training, time, resistance to change?

If the answer is yes, what were the changes? how did they occur?

How long have you seen the changes? Have the improvements been
maintained?

What were the key steps in getting those changes?

Did you see changes in the kilograms of defective Parmesan cheese per
kilograms of Parmesan cheese produced after the QM implementation?
Increased? was it maintained? decreased?

3.8.1

If the answer is no or remained, why do you think there were no
changes? What are the limitations? Commitment, money, employee
training, time, resistance to change?
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3.8.2 Ifthe answer is yes, what were the changes? how did they occur?

3.8.3 How long have you seen the changes? Have the improvements been
maintained?

3.8.4 What were the key steps in getting those changes?

What do you consider were the productivity indicators that changed the most
with the QM implementation, why?

QMp RELEVANT TO PRODUCTIVITY INDICATORS

4.1

4.2

43

4.4

4.5

4.6

4.7

Why do you consider the QMp evaluated in the questionnaire as relevant or
very relevant for the indicator ‘kilograms of milk used for the production of 1
kilogram of Parmesan cheese?’, Why do you consider that the others are not
relevant?

Why do you consider the QMp evaluated in the questionnaire as relevant or
very relevant for the indicator ‘number of hours of workers required for the
production of 1 kilogram of Parmesan cheese’? Why do you consider the others
are not relevant?

Why do you consider the QMp evaluated in the questionnaire as relevant or
very relevant for the indicator ‘number of workers involved in the production
of 1 kilogram of Parmesan cheese’? Why do you consider the others are not
relevant?

Why do you consider as relevant or very relevant to the QMp evaluated in the
questionnaire for the indicator ‘kilowatt hours of electrical consumption for the
production of 1 kilogram of Parmesan cheese’? Why do you consider the others
are not relevant?

Why do you consider the QMp evaluated in the questionnaire as relevant or
very relevant for the indicator ‘cubic metres of water used for the production of
1 kilogram of Parmesan cheese’? Why do you consider the others are not
relevant?

Why do you consider the QMp evaluated in the questionnaire as relevant or
very relevant for the indicator ‘kilograms of whey obtained in the production of
1 kilogram of Parmesan cheese’? Why do you consider the others are not
relevant?

Why do you consider the QMp evaluated in the questionnaire as relevant or
very relevant for the indicator ‘kilograms of defective Parmesan cheese per
kilogram of produced Parmesan cheese’? Why do you consider the others are
not relevant?

SUGGESTIONS

5.1

52

What recommendations would you give to other companies to improve their
productivity indicators through QM?

What recommendations would you give to associations, government or
political decision makers and to the academy regarding this issue?



Instruments to identify relevant quality management practices

Appendix D

Checklist for observation

125

CHECKLIST: QUALITY MANAGEMENT PRACTICES RELEVANT TO THE
PRODUCTIVITY OF THE DAIRY INDUSTRY

Documentary Other
Item Variable evidence evidence  Observations
Yes No Which?
Top Leadership
g‘g;;grfment Top management commitment
Strategic quality planning
Customer Customer satisfaction
focus Customer involvement
Customer relationship
Human Employee training and
resources education
management Reward and recognition to
employee
Employee relationship
Employee involvement
Employee empowerment
Employee satisfaction
Teamwork
Working attitudes
Working environment
Supplier Supplier involvement
management Supplier quality
Supplier relationship
Continuous Feedback and auditing
improvement Benchmarking (comparison
with standard)
Continuous support
Prevention of
non-conformance
Process Quality data analysis and
control reporting

Monitoring, documentation
and control

Quality tools and techniques
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Documentary Other
Item Variable evidence evidence  Observations
Yes No Which?
Process Technology management
management Process focus
Standardisation of process
instructions
Steady processes
Product Interfunctional design
design
New Product quality

Innovation
Productivity Kilograms of milk used to
indicator produce 1 kilogram of

Parmesan cheese

Number of hours of workers
employed to produce
1 kilogram of Parmesan
cheese

Number of workers involved
in the production of
1 kilogram of Parmesan
cheese

Kilowatt-hours of electric
energy used to produce
1 kilogram of Parmesan

cheese

Cubic meters of water used to
produce 1 kilogram of
Parmesan cheese

Kilograms of serum obtained
in the production of
1 kilogram of Parmesan
cheese

Kilograms of Parmesan
cheese defective by kilograms
of Parmesan cheese produced




