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Abstract
The objective of this research is to provide a systematic literature review concerning the study of the the relationship between quality management and productivity at the plant level, to analyze the findings and to identify the gaps and future research in the field of study, considering 142 papers that study this relationship between 1997 and 2017 and a further 34 diferents papers that study the internal determinants of productivity. The findings revealed that the study of the relationship of these two variables has been little explored, indicating a direction of future investigations, in which also must be included an operationalization of productivity with indicators that allow obtaining objective data. On the other hand, human resource management, top management and process management were identified as relevant constructs of quality management practices related to productivity, and are associated with 78% of the internal determinants of productivity, thus suggesting that quality management actually is an internal determinant of productivity, thus guiding future studies towards the validation of this finding with empirical studies.
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1. Introduction

Quality management (QM) has been recognized as an integrative management philosophy related to productivity, profitability, organizational performance and competitiveness, and, on the other hand, productivity has been recognized as the most important driver of long-term economic growth (Harris and Moffat, 2015), one of the most vital factors affecting a manufacturing company’s competitiveness (Tangen, 2005), and has been used as an indicator of current and real situation of the economy of a firm, industry or country (Miranda and Toirac, 2010). The study between the relationship of these two variables is important for both researchers and practitioners, and has been proposed several decades ago with outstanding contributions such as Deming (1982). However, most studies have focused on the relationship between QM and performance, as highlighted in literature reviews such as Sousa and Voss (2002), in which the impact of QM on firm performance was discussed, the investigation of Nair (2006), who determined which QM practices are positively related to improved performance through a meta-analysis of correlation, and the study of Ebrahimi and Sadeghi (2013a), which analysed QM and performance relationships. 
[bookmark: _Hlk493089632]The valuable contributions of the previously cited reviews to the field of quality management are evident, however, these reviews have focused exclusively on the study of the relationship between quality management practices and performance and have also had a mainly narrative approach. The purpose of this paper is to provide a systematic literature review, which, unlike a narrative, adopts a more rigorous, well-defined and unbiased process, through protocols that include comprehensive searches for all potentially significant studies (Tranfield, Denyer and Smart, 2003, and Tavares, Scavarda and Scavarda, 2016). In this systematic literature review, the current state of the study of the relationship between QM and performance at plant level, and which considers the productivity as a performance indicator, was analyzed. In addition, the main quality management practices that relate to productivity were identified in order to assess the relationship that these have with the determinants of productivity identified in a second search.
With this paper, the following research questions are answered:
RQ1 - What is the current state of the study of the relationship between quality management and performance and which includes productivity as a performance indicator?
RQ2 - What are the quality management practices related to productivity?
RQ3 - Can quality management be considered a determinant of productivity?

To develop this study, the steps suggested in the literature (namely: planning the review, conducting the review, and discuss findings) were used. In the samples used for the two reviews were found totally different articles, finding for the first a sample of 142 papers, and for the second one 34. Among the main findings are: (1) the study of the relationship between quality management and performance is still in force and with an increasing trend over time, (2) more studies have been conducted in Asia and Europe and few in countries of Latin America and the Caribbean, (4) the majority of the studies focus on manufacturing firms, with relatively few studies examining specific sectors, (5) questionnaire is the most used resource for data collection and few use more than one source, (8) quality management practices are the most used operationalization for QM, (9) organizational performance and financial performance are the types of performance most studied, (10) only 46 of the 142 papers considered productivity as a performance indicator, and it is mostly measured through Likert scale, (11) The most cited constructs of the quality management practices related to the productivity were human resource management, top management and process management, and (12) quality management can be considered a determinant of productivity, due to 78% of the 41 internal determinants of productivity found are related to the constructs of quality management practices identified with the first revision.

The remainder of the paper is organised as follows. The next section describes the research methodology used in this study, in section 3 the findings and discussion are presented and finally section 4 presents the conclusions of this paper and provides directions for future research.

[bookmark: _Hlk491955350]2. Research methodology

[bookmark: _Hlk493084486]To accomplish the stated objectives, a systematic literature review is proposed as methology in this paper. Authors like Nightingale (2009), Tavares, Scavarda and Scavarda (2016) and Lopes, Filho and Marodin (2017) reported that the steps to develop a literature review are as follows: (1) planning the review that includes a protocol with set inclusion or exclusion criteria and research question; (2) conducting the review, which involves the identification of key words, application of criteria for inclusion/exclusion, review of abstracts, full-text review of selected papers; and (3) findings including analysis and reporting.. 

[bookmark: _Hlk495493010]2.1 Planning the review. The literature review was divided into two searches. With the first search, the current state of the research that studies the relationship between QM and performance at plant level was analyzed, and subsequently, papers considering productivity as a performance indicator were selected in order to identify the quality management practices that relate to it. With the second search, the internal determinants of productivity at the plant or firm level are identified. The following set inclusion or exclusion criteria were considered to delimit the unit of analysis.



	Database
	Scopus and Web of science. According to Mongeon and Paul-Hus (2016) and Aghaei et al. (2013), these databases remain today the main sources for citation data and are the two most extensive databases. 

	Subject area
	First search: all subject area  

	
	Second search: engineering; economics, econometrics and finance; business, management and accounting; decision sciences and multidisciplinary 

	Document type
	First search: empirical articles
Second search: Articles or reviews 

	Source type 
	Journals. Acording to Cronin et al. (2008), journals are regarded as being more up-to-date than books as sources of information. 

	Time frame 
	First search: 1997 to 2017.

	
	Second search: all papers until 2017

	Exclusion criteria
	First search: Publications related to Lean without a distinction of results between TQM, JIT or TPM.
Theoretical or anecdotal studies.

	
	Second search: publications focusing on public policies and determinants of productivity in macroeconomic level.  


Tabla 1. Inclusion or exclusion criteria

The following research questions were formulated to develop the descriptive analysis. 
For the first search: (1) how is the distribution of articles published over time? (2) How is the distribution of articles by region, (3) How is the distribution of articles by sector? (4) What kind of data collection is the most used? (5) Which type of QM is the most studied? (6) How is the operationalization of QM carried out? (7) Which type of performance is the most studied? and (8) What are the main characteristics of the papers? Moreover, the following questions were answered to analyze the papers that involved productivity as a performance indicator (9) How is the approach to productivity through different performance? (10) What is the most used productivity measurement technique? and (11) What are the quality management practices related to productivity?
 
For the second search the next questions were proposed (12) What are the main internal determinants of productivity at the plant level? (13) Is there a relationship between the determinants of productivity and quality management?

The framework for this research is as follows

Figure 1. Research Framework

2.2 Conducting the review.

[bookmark: _Hlk494358419][bookmark: _Hlk494358437]2.2.1 The current state of the research on the relationship between QM and performance. A systematic search was performed using “quality management” and “performance” as initial keywords. As synonyms or related words, we employed “ISO”, “TQM” and “Lean” for “quality management”, and “efficiency”, “operational performance”, “technical progress”, “production performance”, “manufacturing performance”, “performance” and “profitability” for “productivity”.  The search was done combining the keywords with boolean operators and besides, the filters "article title" were used for both key words (and their synonyms). A third filter (article title, abstract, keywords) was used with the words “plant”, “plant level”, “firm”, “industry” and “manufacture”. 

In figure 2, the selection of the articles is shown, where 142 documents were used to answer the research questions 1-10, then 46 papers were selected to answer questions 11 and 12, and finally 26 articles were used to answer question 13. On the other hand, the 318 papers found in Web of Science database were used to identify the seminal documents through of the graph theory with the Tree of Science (ToS) tool (Robledo, Osorio and López, 2014). The use of the two databases allowed for rigorous search, detecting the same articles, which evidences the strength of the search. Besides, articles cited in references were used as secondary sources, but not many additional articles were found. 

Figure 2. Selection of papers firts search

[bookmark: _Hlk494361564]2.2.2 Internal determinants of productivity. This search was performed using “determinants” and “productivity” as initial keywords. The related words for “determinants” were “determinants factors”, “determining factors”, “decisive factors”, “factors influencing”, “factors affecting”, “influence factors”, “affecting factors”, “important factors”, “key factors” and “factors that influence”, while for “productivity” they were “efficiency”, “production performance”, “operational performance”, “technical efficiency”, “technical progress”, “efficiency technology” “manufacturing performance”, “plant performance” and “productive efficiency”. The filter “article title” was used with the keywords, and an additional filter (article title, abstract, keywords) was also used with the words “plant”, “plant level”, “firm”, “industry” and “manufacture”. In figure 3, the selection of the articles is shown, where 34 documents were used to answer the research question 14. It is important to emphasize that the 34 papers found in this section are completely different from the 142 of the first search. The 112 articles found in Web of science database were used to construct the tree of articles and identify the seminal documents. 

[bookmark: _Hlk491172923]
Figure 3. Selection of papers firts search

[bookmark: _Hlk491955375]3. Findings and discussion

3.1 The current state of the research that studies the relationship between QM and performance. Seven articles and three books were identified as seminal documents using the tree of science tool. The seminal books correspond to “Quality, Productivity and Competitive Position” Deming (1982); “Out of the crisis” Deming (1986); and “The Machine That Changed the World” by Womack, Jones, & Roos (1990). The articles correspond to the studies of Saraph, Benson, and Schroeder (1989); Powell (1992); Flynn, Schroeder, and Sakakibara (1994); Flynn, Schroeder, and Sakakibara (1995); Ahire, Golhar, and Waller (1996); Hendricks and Singhal (1997); and Samson and Terziovski (1999). 

[bookmark: _Hlk494358622]3.1.1 Distribution of articles published over time. 142 were the papers selected for this analysis and their distribution was 56% for the time period 2010-2017, 27% for 2004-2009, and 16% for 1997-2003. This behavior with a growing trend shows that the research topic remains in force despite having its first approaches several decades ago with studies such as Deming (1982, 1986) and Juran (1988), who, according to O’Neill, Sohal and Teng (2016), affirmed that quality is the fundamental driver of productivity and performance. Thus the position of Sedani & Lakhe (2011) is strengthened, who, argued that quality management is perceived as a generalized management practice in modern business management, making it an issue of interest both for academia and for the industry.

[bookmark: _Hlk494358914][bookmark: _Hlk495660080]3.1.2 Distribution of articles by region. The classification was done in 8 regions, and Asia was identified as the region in which the greatest amount of research was carried out, with 41% of the papers in the sample, followed by Europe with 19%, Oceania 15%, North America with 9%, Africa with 6%, various regions with 5%, not reported 4%, and Latin American and Caribbean countries with 1%. The most prominent countries were India (Asia) with 13%, Australia (Oceania) with 11%, Greece (Europe), Spain (Europe) and United States (North America) with 8% each one, and Taiwan with 6%, representing a number of investigations superior to those found in regions such as Africa and Latin America, thus reinforcing the results of Ebrahimi & Sadeghi (2013a), who assert that most of the research on QM practice–performance relationships has been conducted in developed countries, while few studies have been conducted in developing countries, and evidences the need to carry out studies in these regions with specific economic and social characteristics. In relation to the performance of India, according to Sedani & Lakhe (2011), this has emerged as one of the top ten countries in recent years to become the fourth largest manufacturing economy in the world, a reason that may explain the high number of studies carried out in this country.

[bookmark: _Hlk495672785]3.1.3 Distribution of articles by sector. Manufacturing was identified as the sector in which more studies are carried out, representing a 35% of the total of publications, results in line with the study of Nair (2006), who found that most of the studies has either focused on manufacturing plant-level data. Then is the category all sectors with 17%, not reported with 10%, manufacturing and service with 8%, automotive industry with 5%, service with 4%, and specific sectors with 22% involving 19 sectors which is equivalent to an average of 1.2% for each one. Automotive was also highlighted in the study of Lopes et al. (2017) being the sector that presented the highest intensity of lean practice adoption, among other sectors with basic standard production processes and narrow ranges of products. On the other hand, the number of specific studies in the services sector is low, and as argued Ebrahimi and Sadeghi (2013a), manufacturing firms have to a larger extent adopted QM principles in comparison to service, which explains the substantial difference in the number of studies between these two macro-sectors. Our findings clearly show that research in “general sectors” covers 63%, while specific sectors including automotive, represent only 27%, which suggests an opportunity for future research, a need also manifested by Sousa & Voss in year 2002, and that however is still in force and unsatisfied. 

3.1.4 Kind of data collection. Five data collection resources were singled out in this study. Secondary sources refer to data obtained from sources such as government institutions, company documents, data obtained from other research or data from institutions outside the company.  Questionnaire was the data collection resource most used with 70%, followed by secondary source with 19%, interview and questionnaire with 5%, secondary source and questionnaire with 5% and interview and secondary source with 1%. The percentage of articles that use more than one data collection resource is very low (11%) compared to those that use only one (89%), resulting in the impossibility to perform a triangulation of the data, a paramount practice to ensure validity of results (Voss, Tsikriktsis, & Frohlich, 2002). For future research, an important direction would be to secure more than one resource of data collection such as personal observation, informal conversations, surveys administered within organization, archival sources, among others, and as suggested Ebrahimi & Sadeghi (2013), case study could be a methodological option, in which several sources are involved.

3.1.5 Type of quality management. The study of quality management addressed different approaches or methodologies. Among the most studied are TQM with 37%, ISO 9001 with 36%, not reported with 8%, TQM and ISO 9001 with 6%, Quality Awards with 6% Lean with 4% and several types of QM with 4%. Undoubtedly, the two most studied approaches to quality management are TQM and ISO 9001; together, they represent 79% of the total. This finding is in line with the statement by Sedani & Lakhe (2011), who mentions that ISO 9000 and TQM are the most popular type of quality management.

3.1.6 Operationalization of quality management. The operationalization through QM practices was the most used with 73% and followed by certified and non-certified companies with 11%. Similarly, the findings of Nair (2006), show that the operationalization of the QM is carried out mainly through multi-dimensional construct (QM practices) or single construct, however in his study the distributions were not presented for each one. According to the analysis performed, different terms have been used for quality management practices, such as TQM factors (e.g. Fotopoulos & Psomas, 2010), QM criteria (e.g. Sadiq Sohail & Hoong, 2003), TQM Elements (e.g. Meftah Abusa & Gibson, 2013), QM dimensions (e.g. Sharma, 2006), TQM measures (e.g. Akgün, Ince, Imamoglu, Keskin, & Kocoglu, 2014), TQM variables (e.g. Terziovski, 2006) and Critical Success Factors of TQM (e.g. Mehralian, Nazari, Nooriparto, & Rasekh, 2017). The lack of standardization in the terms used for QMp is a factor that generates confusion in academia and industry, and as suggested Sousa and Voss (2002), researchers should make an effort to standardize vocabulary. According to the above, in this paper the term used is “QM practices” for being the most frequent operationalization found in scientific literature.

[bookmark: _Hlk494359873]3.1.7 Type of performance. The review of the empirical studies indicates that there are a wide range of performance approaches, being the most cited those that present a global vision as firm (organizational) performance, with 49%, and financial performance, with 12%, while the more specific approaches have been relegated to a second rank: operational performance, with 8%, quality performance, with 6%, productivity and TFP, with 6%, and manufacturing/plant performance, with 3%. The remaining 16% corresponds to combinations of performance and includes 15 different combinations. The results of this study are in line with those by Nair (2006), who found that some studies considered a multidimensional operationalization of performance while others considered a single performance construct. On the other hand, in contrast to the postulate of Ebrahimi & Sadeghi (2013), who states that operational performance is a primary performance measure as it follows directly from the actions taken during QM implementation, while quality performance, financial and market performance and customer satisfaction are secondary measures as they are a consequence of QM implementation systems, in our study, we found that the percentage of studies that directly evaluate the operational performance is still small. In addition, according to our findings, it is evident that the number of papers that study the direct relationship between QM and productivity are few (6%, corresponding to 9 papers), however 37 additional studies involved productivity as an indicator of other performances, which means that the total number of papers that involved productivity was 46, representing 32% of the total.

3.1.8 Main characteristics of the papers. The most frequent characteristics for the 100 papers that used questionnaire was that 86% of them evaluated the variables with likert scale on 5 to 7 levels (agree-disagree), 100% used a cross sectional study and 91% used the same respondent (often a top manager) for all the variables. Out of the 27 papers that used a secondary source, 52% used longitudinal studies and 48% cross sectional studies. Finally, 124 articles used a cross sectional study and 52% of them had consistency between the hypotheses or research questions and this type of research methodology, having analyzed a “relationship”, “association” or “correlation” between variables, 38% did not present consistency because they studied the “impact”, “effect” or “influence” between the variables and 10% did not present hypotheses or research questions. These findings show that in future research it is necessary to use more objective measures for the variables and also to involve visions of respondents from other levels and links. In addition, publishing more longitudinal studies would constitute an opportunity to understand and evaluate the effect of QM on productivity or performance. 

In the following analysis, only the 46 articles studying the relationship between QM and productivity were taken into account.

3.1.9 Approach to productivity through different performance. With the 46 articles we identified that productivity has been studied directly, or through other performances (see figure 4), where 27 papers study it through the firm performance and 7 from the operational performance, while only 9 study it directly. These findings show that productivity has been conceptualized differently across studies and that it is often confused with performance. For Tangen (2005), productivity and performance are rarely adequately defined or explained, in addition, they are often confused and considered to be interchangeable, which leads to productivity being relegated to second rank, and neglected or ignored by those who influence production processes. According to the above, it is important that in future studies the conceptualization of the variables be clear and thus obtain reliable results and interpetrations. On the other hand, in our findings the umbrella within which productivity is found is not clear, however, we suggest that according to the definition of productivity (relationship between ratios of output to the inputs), this belongs to the operational area of the company, which indicates that it is within the operational performance, and this is part of the performance firm.



	Approach to productivity
	Paper reference number *
	Total papers

	8th 
	65, 71,108,154, 213, 176, 210, 211, 212, 221
	10

	9th 
	82, 128, 66, 200, 5, 6, 59
	7

	7th 
	54, 70, 76, 96, 118, 122, 134, 149, 151, 216
	10

	3rd 
	74
	1

	2nd 
	7, 8, 145, 159, 172, 198
	6

	6th 
	141
	1

	5th 
	161
	1

	4th 
	132
	1

	1st 
	127, 133, 207,223, 225, 94, 99,165, 177
	9


FP: firm performance, OP: operational performance, OtP: others performance, FnP: financial performance, CP: combination of performance, QtyP: quality performance, Pty: productivity.
* The paper reference number can be found in the bibliography, next to the reference.

Figure 4. Approach to productivity

3.1.10 Productivity measurement technique. The results show that this variable has been mostly measured through Likert scale (72% of papers), followed by Cobb-Douglas, stochastic frontier or DEA with 15%, other measures with 7% and not reported 7%. The use of scales such as Likert allows the respondent to perform an evaluation according to their concept of productivity and, according to Tangen (2005),  many people who make decisions every day about improving plant efficiency do not know what productivity is. As a consequence, measurements may have had a mostly subjective approach, which depends on the perception of respondents, while the use of specific indicators for productivity have been scarcely addressed, directing future research towards the use of specific indicators of productvity according to the evaluated context, which allow to obtain more objective measurements while at the same time allowing to generate proposals of improvement, which in turn will generate improvements in the performances and in the competitiveness of the company.

3.1.11 QMp related to productivity. Out of the 46 papers that evaluated productivity, 27 operationalized the QM with practices. One of the studies did not find any relation between the two analyzed variables, therefore, only 26 articles were taken into account to identify the practices related to productivity. The identified practices were classified into 8 constructs as follows:

-Top management: leadership, top management support, top management commitment, factual approach to decision-making. 
-Human resource management: training and education, employee relations, employee involvement/participation, employee empowerment, reward and recognition, human resource management and favourable work environment and culture.
-Supplier management: supplier quality management, supplier relationship and supplier involvement
-Customer focus: customer satisfaction focus, customer focusa and custumer relations
-Continuous improvements: continuous improvements, feedback and prevention of non- conformance. 
-Process control: information and analysis, systemic approach and documentary evidence for quality system, quality data and reporting, measuring results and performance, process monitoring and control, process control, selective application of tools and techniques, statistical tools.
-Process management: quality of process, product/service, strategic quality planning, strategy, policy and planning, process focus, organisation for quality, process management and business and service process management.
-Product/service design: product/service design, interfunctional design and new product quality. 

In Figure 5 we show the 26 selected papers and summarize the frequency of occurrence of each of the proposed constructs. Some studies did not report the practices related to productivity, however, they reported for the performance that included it. Ten were the papers that identified the practices of quality management that have relation with the productivity, finding that the most cited construct was human resource managment, followed by top management and process management, both in the articles that worked with productivity, and for those that focused on performance. On the other hand, the most cited practices were leadership for the top management contruct; human resource management, training and education and employee involvement/participation for human resource management; and process management and strategic quality planning for the process management construct. According to these findings, it is possible to suggest that the key practices related to productivity are the three mentioned above; however, it is advisable to perform a test with empirical studies to validate this result.

[image: ]
FP: firm performance, QtyP: quality performance, OP: operational performance, Pty: productivity, Frec of occu: frequency of occurrence
* The number of the paper can be observed in the bibliography, next to the reference.


Figure 5. QMp related to productivity
3.2 Internal determinants of productivity. 

The seminal documents identified through Tree of Science had a focus mainly directed toward techniques to measure productivity, such as, “The Measurement of productivity efficiency” (Farrell, 1957), “Measuring the efficiency of decision making units” (Charnes, Cooper, & Rhodes, 1978) and “Some models for estimating technical and scale inefficiencies in data envelopment analysis” (Banker, Charnes, & Cooper, 1984).

3.2.1 Main determinants of productivity at the plant level. To carry out this identification, the 41 articles were reviewed in their entirety, finding 41 determinants that were later classified in the constructs of quality management practices presented in section 3.1.12.

3.2.2 Relationship between the determinants of productivity and quality management

[bookmark: _Hlk493088135]The 40 determinants were classified into 7 constructs (see figure 6): human resource management (which encompasses 10 determinants), process management (14), supplier management (2), top management (2), product / service design (1), process control (2) and contingent factors (9). This indicates that 78% of the determinants are related to QMp, and  the remaining 22% have a relationship with contingent factors, suggesting that QM is a determinant of productivity. Another important finding is that the two most cited constructs, and with a greater number of determinants, are human resource management and process management, a finding in line with that found in section 3.1.12 of this study.






[image: ]
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Figure 6. Relationship between the determinants of productivity and quality management
4. Conclusions and further research

We shall open with a sentence summarizing the KEY outcome of the research. Eg.
In this paper we carried out a literature review based on …2 searches… keywords related to QM and productivity …  This is the first time such a review is carried out (WHY?) and results are interesting…
(then the main findings are summarized in the following).

Research on the relationship between Qm and performance is concentrated in some regions, such as Asia and Europe, whereas in regions with developing countries like Latin America and Africa few studies are found. This suggests directing future research towards these regions in order to understand their behavior, to know their contingency factors and to propose alternative growth. Likewise, the greatest concentration of studies was found in the manufacturing sector, which serves as a model for studies in other sectors, however the study in different contexts as services, as well as specific industrial sectors, is necessary: as reported previous studies, the benefits of quality management depend to a large extent on the context of the company implementing it.

The main data collection resource used by the analyzed articles was the questionnaire, using as a measure for the variables the likert scale and as a source of information the perception of a single respondent, who generally was a top manager. The use of a single resource represents a limit for the triangulation of the data, together with the risk that the researcher and the person interviewed will not be clear about the concept of each of the variables (eg. QMp, performance and productivity). It is necessary that, in future research, the standardization of terms be implemented, the operationalization of the variables be more objective and with indicators that allow to take actions of improvement, and in addition it is advisable to use more than one resource of data collection, in order to increase the validity of the results.

The key QMp for productivity identified were human resource management, top management and process management, however due to the small number of studies that reported this relationship, it is necessary to do more empirical research to test these results. Likewise, the relationship between these constructs and the 41 determinants of productivity showed that 78% of the determinates are related to the QMp, indicating that the QM is a determinant factor of productivity.

Limits of our paper? 
Future developments (on top of what has been written above)?
e.g. we could be working on the development of a standardized research protocol, to be used in empirical researches across countries and across different industrial sectors, to allow comparability of results.


VERY GOOD, we are almost done!
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