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Abstract

Background: South Africa’s labour productivity at the shop floor remains an issue of central concern for business. It plays a role in the life of every person and the performance of every business, thus requiring the business to solve problems at the shop floor level. This sentiment underpins the concept of a shop floor management (SFM) system. An SFM system refers to the extent of control exercised at the shop floor level for commitment and involvement of shop floor employees aimed at improving productivity. It is a process that facilitates employee engagement.

Aim: This study examines the influence of an SFM system for productivity improvement in automotive parts manufacturing companies in South Africa. Productivity in the South African’s manufacturing sector is low compared to its counterpart industries in the Asian and Western countries. This sector experiences the lack in short to medium term growth in productivity.

Setting: The automotive parts manufacturing company that has adopted an SFM strategy for productivity improvement participated in the study.

Methods: The study objectives were achieved by examining the production and related experiences in the company. The collection of data was carried out in two phases. This includes the collection of results pre and post-SFM implementation from company records for spoilage, absenteeism and housekeeping rates. The pre-SFM results were quarterly data reflecting the company’s performance over the three-year period prior to the implementation of the SFM. This company operates in the eThekwini District Municipality in KwaZulu-Natal.

Results: The study established that housekeeping and SFM have no relation to labour productivity. However, it revealed the relationship of both absenteeism and spoilage rates with labour productivity.

Conclusion: SFM is an employee engagement process that creates a working environment that encourage worker participation and commitment.

Contribution: The original value of this paper is its approach in uncovering strengths and weaknesses of SFM for productivity in South Africa.
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Introduction

South Africa’s labour productivity, in the manufacturing sector, is low when compared to Korea, the United States of America (USA), Taiwan, Japan, France and the United Kingdom (UK) (Klein 2012). It lacks both short- and long-term growth in productivity (UNIDO 2013). The South African manufacturing industry only achieved 36% of the USA productivity level in 2014 (Conference Board 2015). Hence, this study investigates whether the shop floor management (SFM) strategy has the ability to improve productivity in the selected automotive parts manufacturing company.

Scholars have described the SFM system in different ways. Hanenkamp (2013) defined it as a process designed to empower the workforce so that they make decisions and solve problems appropriate to their level in the organisation. The logic is that the people closest to a problem or opportunity are in the best position to make decisions for improvement if they have control of the improvement process. According to Suzaki (1993) (a Japanese employee engagement philosopher), SFM is a practice of three reals (that is, Genba, Genbutsu and Genjitsu). Genba refers to the real place or the location where the value is created, while Genbutsu refers to all those associated to understand the nature of all problems. Genjitsu is the third real that draws a connection between the current problems and the root causes. Thus, Suzaki (1993) defines SFM as a closed loop process that helps observe problems on site and eliminate the root causes of such problems. In return, this will have a positive impact on productivity. A slightly different approach sees Peters (2003) explaining SFM as the focus on the lower levels (namely the shop floor operators) to react quickly to process failures. Hanenkamp (2013) justifies the above explanation by stating that the empowered shop floor teams with profound understanding of shop floor standards and targets sustain the business’s attempt to remain competitive and profitable.

Womack (2008) indicates that SFM is not literally mentioned in the earlier versions of the Toyota house of lean principles. However, there are several connections between the Toyota lean principles and SFM, which include developing and managing shop floor operations and workers. According to Hertle et al. (2016), SFM is one of the major management approaches in lean production. Through activating the potentials of employees, SFM aims to improve the business processes by developing the competencies of the employees (Hertle et al. 2016). Hence, this study examines the influence of SFM on labour productivity in automotive parts manufacturing businesses.

Larteb, Benhadou, Haddout and Nahla (2016), who referred to SFM as shop floor control (SFC), indicate that the key to lean performance is through the implementation of a daily SFC system. They mention that SFC enhances process improvement in all sectors of the industrial economy. In order for companies to succeed and enhance their productivity, daily contact with the shop floor is vital. Hence, this study is guided by the following two research questions (RQ):


	RQ1: Is SFM an appropriate system for productivity improvement?

	RQ2: Does control at shop floor level improve employee commitment for productivity increase?



For an organisation to evolve, people working within it have to be involved in processes that improve the organisation’s productivity (Business Victoria 2016). The people-involving initiative of SFM is employee engagement. Thus, shop floor employee engagement is a psychological and physical demonstration of what the employee understands of their role in the organisation, and the commitment of stewardship that manifests in high productivity levels in their work (Geldenhuys, Laba & Venter 2014). Employees that engage with their organisations and those that feel a sense of belonging remain loyal and concern themselves with productivity in their roles (Guest 2014). Despite the acknowledgement of its importance in business, low levels of shop floor employee engagement are reported globally. The percentage of highly-engaged shop floor employees is reported to be 13%. However, 26% are reported to be disengaged (Illing 2012). Bersin (2015) lists the elements that negatively affect shop floor employee engagement as an absence of meaningful work, a less inclusive workplace and a disregard for opportunities for growth. Employees should be recognised as a company’s most important resource and a driver for changing processes within the production area (Röhrle 2009). Therefore, the employee potentials should be utilised and appropriately developed (Grundnig & Meitinger 2013). This process will lead to the shift of decision rights from supervisors to employees. Managers will then act as coaches to train employees in methodical aspects of their work. Subsequently, this enhances productivity at the shop floor level. Various studies show a positive correlation between high levels of shop floor employee engagement and productivity (Gallup 2016; Guest 2014). However, previous studies (Dobre 2013; Illing 2011; Polster 2013) have not shown the effectiveness of an SFM system as an intervening variable for productivity in the automotive manufacturing industry in South Africa.

The next section discusses the theoretical framework of the study. It elaborates on an overview of SFM, as well as the effects of shop floor processes through housekeeping. A discussion of SFM and labour productivity concludes the literature review of the study. The research methodology exploring the research design, data collection, as well as the measurement and data analysis discusses the approach employed in the study. Study results, followed by the related discussion, implications of results for policy and practice, study limitations and future studies required, conclude the article.

Literature review

This section discusses an overview of SFM. It discusses the effects of shop floor processes through housekeeping. The section elaborates on SFM and labour productivity, and presents SFM as a process for employee engagement. Exploration of employee motivation and teamwork as SFM tools concludes the section.

Overview of shop floor management

Shop floor management has been described as a system that provides a bottom-up information flow in production with the use of key performance indicators, action plans and regular short meetings at the shop floor. According to Hanenkamp (2013), the objective of SFM includes the development of empowered shop floor teams. Each team consists of operators and the team leader of that specific work area. Hertle et al. (2016) indicate that the process starts with grouping the workforce into teams and allowing the team to track their contribution to the organisation’s key performance indicators (KPIs). During this process, shop floor employees express themselves physically, cognitively and emotionally during role performance (Gems 2015). Dobre (2013) defined SFM’s engagement process as a positive, fulfilling, work-related state of mind that is characterised by vigour, dedication and absorption. Hence, Cherry (2016) defined it as the level of commitment and the involvement an employee has towards their organisation and its values. Hoxsey (2010) studied the relationship between employee engagement within the SFM system, the organisational commitment and absenteeism. He indicates that, by looking at employees’ absenteeism records, an organisation could pinpoint which employees may not be committed in their current job. When a member of staff is unexpectedly absent from work, it raises immediate cause for concern with regard to the likelihood of missing deadlines, disruption to the quality and continuity of service delivery, the loss of productivity and efficiency, as well as a drop in motivation. Consequently, this study assesses the influence of SFM on absenteeism for labour productivity.

Mann (2009) explains that the process of SFM is comprised of core shop floor elements. These include the use of visual controls in which visual aids in the form of process performance charts illustrate the department’s performance. It involves the initiation of daily team meetings to provide feedback to the department using visual aids, as well as the standard accountability processes. Hence, team leaders should be trained with skills necessary for the management of shop floor employees (Hanenkamp 2013). Illing (2011) adds that SFM empowers companies to implement a sustainable continuous improvement process, complements it with the integrated production systems in order to bring executives closer to their daily business, creates transparency, and focuses on responsibilities. Similarly, Illing (2012) indicates that SFM has a positive influence on labour productivity. It provides the workforce with clear direction and goals, unites the organisation in one direction, initiates feedback forums which focus on the current problems and seeks solutions to resolve these problems, promotes involvement from management with shop floor employees, and fosters an environment for mutual trust and respect. Hertle et al. (2016) stress that the entire SFM process depends heavily on employee engagement philosophy. Thus, employee engagement is a positive attitude held by the employee towards the organisation and its value (Mann 2009). An engaged employee is aware of business context and works with colleagues to improve performance within the job for the benefit of the organisation. As a driver of an SFM system, Wranx (2016) adds that employee engagement is a positive, fulfilling, work-related state of mind that is characterised by vigour, dedication and absorption.

The effects of shop floor processes through housekeeping

Two significant challenges in business, such as competitiveness and efficiency, have impelled a number of manufacturing organisations to implement innovative management strategies (Zahraee et al. 2014). This includes housekeeping strategies like 5S. The 5S (or good housekeeping) involves the principle of waste elimination through workplace organisation (Dobre 2013). It applies standard housekeeping practices in the workplace through the five principles of sort, set in order, clean, standardise and sustain (Harino 1996). For SFM to be effective, the 5S approach must guide shop employees towards their work and help improve communication among various business functions and departments. A well-organised workplace provides a safe and efficient production environment, which boosts shop floor employee morale, promoting the feeling of ownership, pride and ownership of their responsibilities. Many researchers (Bicheno 1998; Hirano 1996; Ho 1997; O’hEocha 2000) believe that the successful implementation of 5S in the SFM environment significantly improved quality, productivity, time delivery, safety and shop floor employee morale values.

Shop floor management and labour productivity

An engaged employee is able to offer a sustained effort to their organisation (Cook 2008). The benefits of shop floor employee engagement include improved labour productivity and greater passion for commitment to vision, strategy and goals of the organisation. Consequently, Dobre (2013) adds that SFM (as a primary process for employee engagement) is an approach that ensures the effective utilisation of people and processes. Employee engagement through SFM team meetings is key to achieving labour productivity targets outlined by the business. The business needs to foster a shop floor culture that encourages the workforce to perform their responsibilities to meet customer expectations, thus positively influencing labour productivity (Dobre 2013). According to Hanenkamp (2013), for employees to perform optimally they should understand their work standards, receive adequate training and be provided with timely feedback regarding their performance (Dobre 2013). Wranx (2016) adds that employees operating in an SFM environment must be engaged in order to yield greater labour productivity. For labour productivity to be realised, Hanenkamp (2013) presents the links between SFM and employee motivation and teamwork.

Employee motivation

The motivational functions in performance feedback stipulate that management hold regular meetings to provide feedback regarding employee progress towards targets (Mann 2009). In this case, the feedback is used as an opportunity to appraise the employee for the purpose of increased efficiency, productivity and morale. Hence, the feedback process brings the opportunity to focus on work activities and targets. It encourages and motivates employees to perform better (Nyaoga, Simeon & Magutu 2010).

Teamwork

A team is a collection of individuals who are interdependent in their tasks and share the responsibility for outcomes (Cohen & Bailey 1997). Brown (1995) adds that teamwork can influence performance results and organisational objectives. It enhances effectiveness and productivity of a company, which leads to an organisation becoming more profitable (Jiang 2010). Hanenkamp (2013) indicates that empowered shop floor teams are important factors for successful SFM. The influence of teamwork is evident when employees come together during their daily team meetings (Quddus & Nazmul 2014). The team is able to detect deviations, analyse and solve them in accordance with defined improvement measures. The implementation of the improvement measures is discussed in the structured meetings at the shop floor level (Illing 2011). However, Liker (2012) indicates that the problem and the implementation of the improvement measures can be escalated to the next level, upwards, depending on the complexity of the problem. Nonetheless, high performance work teams operate with little or no supervision (Bhuvanaiah & Raya 2014). Hence, Illing (2012) indicates that SFM creates a platform in which team members are encouraged to share workloads and help each other. While SFM supports lean principles, the system improves the operational performance of a company. Therefore, a quantitative goal of SFM is the systematic control and improvement of operational KPIs (Peters 2003). These include quality, efficiency, and reliability of order fulfilment (Riegger 2011). Hence, this study investigates whether SFM has the ability to improve labour productivity in the automotive parts manufacturing sector. It explores the suitability of SFM as an appropriate tool for productivity improvement.

Hypothesis: The study is based on the following assumptions:


H1: The implementation of SFM leads to labour productivity improvement in automotive parts manufacturing companies.

H10: The implementation of SFM does not lead to labour productivity improvement in automotive parts manufacturing companies.



The following are sub-hypotheses:


H2: An increase in the absenteeism rate increases labour productivity in automotive parts manufacturing companies.

H20: An increase in the absenteeism rate decreases labour productivity in automotive parts manufacturing companies.

H3: An increase in spoilage rate increases labour productivity in automotive parts manufacturing companies.

H30: An increase in spoilage rate decreases labour productivity in automotive parts manufacturing companies.

H4: An increase in the rate of housekeeping increases labour productivity in automotive parts manufacturing companies.

H40: An increase in the rate of housekeeping decreases labour productivity in automotive parts manufacturing companies.



Methodology

The method for this research will be discussed under the following headings: research design and approach, company that participated in the study, data collection, as well as measurement and data analysis.

Research design and approach

This study was quantitative in nature. It examines the relationship of labour productivity as a dependent variable with absenteeism, spoilage, and housekeeping as well as a post-SFM dummy. Bryman and Bell (2007) explain that the quantitative approach involves the use of statistical procedures to analyse the data collected. Consequently, after the measurements of the relevant variables, the scores were transformed using statistical methods. The study was also conclusive in design. Conclusive studies are meant to provide information that is useful in decision-making (Yin 2008).

Company that participated in the study

A convenience sample from one large automotive parts manufacturing organisation situated within the eThekwini District Municipality in the province of KwaZulu-Natal in South Africa was used. The company had adopted an SFM strategy and agreed to participate in the study. It is labour intensive and, prior to SFM implementation, disturbances were reported in the production process, resulting in the production targets not being met. The shop floor employees did not show commitment in their work activities. Consequently, the company had to implement SFM in order to improve supervision and give employees the platform to raise concerns they come across in their workplace. Hence, the SFM system was used on the company’s blue-collar employees whose jobs require manual labour. The company had 1307 employees and operates a three-shift system. Table 1 presents a percentage breakdown of employees in terms of their level of activities.
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Data collection

The collection of data from the company that participated in the study was carried out in two phases. This involved the collection of pre-and post-SFM results from company records for absenteeism, spoilage, housekeeping and labour productivity. The pre-SFM results were quarterly data reflecting the company’s performance over the four-year period prior to SFM implementation. This includes data from the first quarter of 2009 to the final quarter of 2012. The post-SFM data reflect the company’s performance for four years after SFM was implemented. This includes data from the first quarter of 2014 to the final quarter of 2017. Note that the year 2013 was the SFM implementation period. Its data was excluded from the study.

Measurement and data analysis

The company’s quarterly time series data on absenteeism, spoilage and housekeeping rates were used. The measurements were based on a total of 96 observations. A dummy variable, which assumed the value of 0 and 1 to represent the periods pre- and post-SFM, was introduced into the ordinary least squares (OLS) model. The aim was to isolate productivity effects resulting from an introduction of SFM. Consequently, if SFM proved to be a useful strategy in raising productivity levels, this would result in a statistically significant coefficient on the dummy variable.

The OLS model used was as follows: Labour Productivity = B0 + B1Absenteeism + B2Spoilage + B3Housekeeping + B4Pre/Post Dummy.

The above model identifies labour productivity as a function of absenteeism, the spoilage and housekeeping rates, as well as the SFM system.

For this study to achieve its objectives, the normality test was conducted using Kolmogorov-Smirnov and Shapiro-Wilk for the overall score of the constructs. Table 2 presents results for normality tests for labour productivity, absenteeism and spoilage rates, as well as the housekeeping rate.
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The statistical tests in Table 2 show that the data were not normally distributed (p > 0.05). Hence, the results were analysed using a parametric test, that is, the t-tests.

Study results

This section presents results for the pre- and post-SFM means comparison, as well as labour productivity.

Pre- and post-shop floor management means comparison

Table 3 compare the means (in percentages) for absenteeism, spoilage and housekeeping.
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Table 3 indicates that the percentage mean data for the pre-SFM period for absenteeism, spoilage and housekeeping are 2.51, 2.04 and 73.75%. However, the percentage mean data for the post-SFM period for absenteeism, spoilage and housekeeping are 4.11, 0.70 and 65.04%. The table shows mixed results of mean values on the three variables (that is, the absenteeism, spoilage and housekeeping from pre-SFM mean data to post-SFM mean data). Hence, the next section assesses labour productivity results as a consequence of SFM implementation.

Labour productivity results

Table 4 presents the results for labour productivity as a dependent variable to absenteeism, spoilage, housekeeping, as well as post-SFM dummy.
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Labour productivity as a dependent variable to spoilage rate

The results in Table 4 show that spoilage rate has a statistically significant relationship with labour productivity as shown by its t-value of –4.555. It is above the critical absolute t-value of 1.960 at the 5% level of significance (Curwin & Slater 2002). The negative relationship indicates that any decrease in spoilage rate would result in an increase in labour productivity.

Labour productivity as a dependent variable to absenteeism rate

Results as illustrated in Table 4 show that absenteeism rate has a statistically significant relationship with labour productivity. This is determined by its t-value of 2.504, which is above the critical absolute t-value of 1.960 at the 5% level of significance.

Labour productivity as a dependent variable to housekeeping

Table 4 show that housekeeping has no relationship with labour productivity. This is determined by its t-value of 0.839, which is below the critical absolute t-value of 1.960 at the 5% level of significance.

Labour productivity as a dependent variable to shop floor management dummy variable

Results show that SFM has no relationship with labour productivity. This is determined by its t-value of -0.885 and is below the critical absolute t-value of 1.960 at the 5% level of significance, thus accepting the null hypothesis of no relationship between the two variables. It has the adjusted R2 of 0.868. However, the serial correlation is high at 1.914 when compared to the standard value of 1.72 at the 5% level of significance (Curwin & Slater 2002).

Summary of results: Statistical tests and box plots for determining whether the normality and homogeneity of variances have been met

This section analyses data using factorial designs. It incorporates box plots to determine whether the factorial ANOVA assumptions of normality and homogeneity of variance have been met. Porkess (2005) explains that the populations represented should be normally distributed (that is, the normality), making the mean an appropriate measure of central tendency. However, the homogeneity of variance indicates that the population from which the data are sampled should have the same variance.

The Bartlett’s test was used to verify whether the variances were equal for all the samples (Curwin & Slater 2002). Figure 1 shows the summary of the results from Bartlett’s test for homogeneity of variances.
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Table 5 presents detailed results of Bartlett’s test for homogeneity of variances for labour productivity, spoilage rate, absenteeism rate as well as housekeeping.
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The p-value in the Bartlett’s test (at p > 0.05) shows that the homogeneity of variance is violated. The p-value at 7.520 is above the significant level of 0.05. Therefore, the variances are not equal, given the amount of variability in the variances that can naturally occur in the data. This is confirmed by Levene’s test of equality, shown in Table 6.
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Porkess (2005) defines Levene’s tests of equality as an inferential statistic used to assess the equality of variance on different samples. In Levene’s test of equality, the statistical procedure assumes that variances of the populations from which different samples are drawn are equal. However, the results in Table 6 show that the obtained similarities between the variances in the samples between the pre and post data sets at p-value 0.604 did not occur. They are above the statistically significant value of 0.05. The associated plots in Figure 2 confirm the results.
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Figure 2 shows the mode of change from pre- to post-SFM system periods are homogeneous. However, the box plots indicate that the variances for spoilage, absenteeism and housekeeping rates are not equal. This was confirmed by both Bartlett’s and Levene’s tests results.

Discussion

This study investigates the influence of the SFM system on the improvement of labour productivity in an automotive parts manufacturing company in South Africa. It examined the production and related experience of the parts manufacturing company that has adopted an SFM strategy for its employees. Quarterly time series data on absenteeism, spoilage and housekeeping were used to analyse data. Results indicate that housekeeping and SFM have no relation to labour productivity. However, it revealed that the both the absenteeism and spoilage rates have a relationship with labour productivity. This is supported by Bhuvanaiah and Raya (2014) who indicate that, during the process of the SFM system, employees become self-motivated, driven and energised to perform to the organisation’s expectations. Furthermore, Riegger (2011) adds that an engaged shop floor employee is aware of business context and works with colleagues to improve performance within the job for the benefit of the organisation.

Implications of results for policy and practice

Organisations in South Africa should revise their performance management systems and develop SFM strategies, policies and practices that help to achieve new business goals and support organisational and cultural change (Wranx 2016). This must be based on an understanding of the economic factors affecting employee engagement and motivation, and the significance of the psychological meaningfulness of work that influences shop floor employee engagement for productivity improvement. Besides the achievement of study objectives, the following conclusions can be made on the SFM philosophy:


	It is an extent of control that is exercised at the shop floor level for employee engagement aimed at achieving organisational values. Hence, SFM is a process for employee engagement gearing for organisational success through productivity.

	It empowers shop floor employees to make decisions and solve problems appropriate to their level in the organisation.

	It is a system that improves absenteeism and reduces spoilage rates for labour productivity.

	In order to maximise performance, a comprehensive performance policy must be developed, which aligns employee engagement to productivity (Farouk 2014).



Study limitations

The study was limited to an automotive parts manufacturing company within the eThekwini District Municipality. The investigation was conducted in a single company that has adopted the SFM system. As there are 378 registered automotive parts manufacturing organisations in South Africa (SAinfo 2008), the results cannot be extrapolated to other companies within the sector. Secondly, it did not examine the process followed during the SFM implementation including (among others) the individuals that participated in the implementation process. It only used quarterly time series data to determine the pre- and post-labour productivity effects resulting from the SFM strategy. Lastly, the econometrics model used was of the OLS variety, solely due to data constraints. Future studies ought to use the more advanced Johansen VAR methodology or panel data analysis, both of which rely on large data sets.

Conclusion

SFM is an appropriate employee engagement process that creates a working environment that encourages worker participation and commitment. Properly implemented and managed, the system results in employee performance improvement. Psychological meaningfulness and motivation play a role in shop floor employee engagement (Geldenhuys et al. 2014). Consequently, the study revealed the relationship between both absenteeism and spoilage rates and labour productivity in the selected automotive parts manufacturing company. It is an approach that takes advantage of a focused organisational strategy to combine employee communication, decision-making and participation. The system can be used for developing employee capability in the organisations. Hence, the employees will have the capabilities to solve organisational problems (Alazzaz & Whyte 2015).

Future research required

During the course of this study, issues relating to the long-term survival of an SFM strategy after implementation were not covered. This includes the applicability of SFM to a wider sector of the economic activity, including the public sector. The nature of this research did not allow these areas to be covered in depth. It is recommended that future research should examine the following issues in greater depth:


	When to use and when not to use the SFM system.

	The applicability of an SFM approach to other industrial sectors.

	The process followed during the implementation of an SFM system.

	A more comprehensive investigation should be carried out using a randomised sample of the registered automotive manufacturers that use an SFM strategy, to see if the results can be generalised.
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FIGURE 2: Box plots determining the normality and homogeneity of variance.
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FIGURE 1: Bartlett’s test for homogeneity of variances.
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TABLE 2: Normality tests for absenteeism, spoilage and housekeeping rates.

Variable Kolmogorov-Smirnov+ Shapiro-Wilk
Group Statistic @ Sig.  Statistic  df  Sig.
Absenteeism rate 0 0276 16 0074 0854 16 0.105
1 0122 16 0200 0979 16 0956
Spoilage rate 0 0218 16 0200 0952 16 0730
1 0315 16 0019 0830 16 0059
Housekeepingrate 0 0230 16 0200 0912 16 0366
1 0246 16 0166 0862 16 0.124

df, degrees of freedom; Sig., significance.
+, Lilliefors significance correction.
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TABLE 1: Percentage breakdown of employees in terms of their level of activities.

Number Level of activity %
1 Plant management 31
2. Support administration staff 11.0
3. Team leaders 52

Line functional employees 80.7
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TABLE 6: Levene’s test of equality of error variances.
Fisher-Snedecor f-statistic for equal means Significance

282 489 0.604
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TABLE 5: Bartlett’s test for homogeneity of variances ( p 20).

Variables Means of transformed  Standard deviations of
data transformed data

Spoilage 1369 0.766

Absenteeism 331 1.007

Housekeeping 69.375 6.428
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TABLE 4: Results for labour productivity as a dependent variable to absenteeism,
spoilage, housekeeping, as well as post-shop floor management dummy.

Regression Coefficient f-statistic Probability
Constant (B,) 2.843 0711 0.492
Spoilage rate 0791 4555 0.001
Absenteeism rate 0359 2504 0.029
Housekeeping rate 0134 0.839 0419
Pre and/or post dummy -0.094 -0.885 0395
R-squared 0.803 F-statistics 25.636
Adjusted R 0.868 Sum of squares 3612
Standard error of regression __ 0.188 __Durbin-Watson statistic ___ 1.914

Note: Regression data: 2009-2017 for 96 observations. The following OLS estimation is
based on the equation: Labour Productivity = B, + B Absenteeism + B,Spoilage +
B,Housekeeping + B Pre/Post Dummy.
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TABLE 3: Pre- and post-shop floor management percentage means comparison.

Number Variable Pre-SFM Post-SFM % Mean difference
period (%) period (%) (pre - post)

i Absenteeism 251 411 16

2. Spoilage 2.04 0.70 +1.37

3. Housekeeping 73.75 65.04 +8.71

SEM, Shop floor management.





