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Abstract

Between 2012 and 2017, a number of manufacturing enterprises of varying sizes
in Ghana participated in a programme that trained and guided them to implement
Kaizen practices with an objective of improving their productivity and performance.
This study sought to evaluate the impact of the programme by mainly using the dif-
ference-in-difference method. The results show that the programme led to a positive
and significant impact on firm performance, particularly with respect to sales and
profits, and for some of the firms, an improvement in labour productivity as well.
We found further that whether a firm experienced this impact appears to depend on
the size of the firm and the calibre of the consultant who delivered the training. The
findings generally suggest that an extensive promotion of Kaizen as a management
technique among a broad spectrum of manufacturing enterprises could yield sub-
stantial benefits for the enterprises and the national economy.

Keywords Kaizen - Manufacturing enterprises - Firm performance - Firm size -
Caliber of kaizen trainer

Résumé

Entre 2012 et 2017, un certain nombre d’entreprises manufacturiéres de tailles dif-
férentes au Ghana ont participé a un programme qui les a formées et guidées pour
mettre en ceuvre la méthode Kaizen dans le but d’améliorer leur productivité et leur
performance. Cette étude visait a évaluer I’impact du programme en utilisant prin-
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cipalement la méthode des différences de différences. Les résultats montrent que le
programme a eu un impact positif et significatif sur la performance de I’entreprise,
en particulier en matiere de ventes et de bénéfices, et certaines enterprises ont égale-
ment vu une amélioration de la productivité du travail. Nous avons en outre constaté
que le fait qu'une entreprise ait bénéficié de cet impact semble dépendre de la taille
des entreprises et du niveau de la personne qui a dispensé la formation. De facon
générale, les résultats suggerent qu'une promotion a grande échelle de la méthode
Kaizen en tant que technique de gestion au sein d’un large éventail d’entreprises
manufacturieres pourrait générer d’importants avantages pour les entreprises et pour
I’économie nationale.

Introduction

Various attempts by the government of Ghana at industrialisation, since political
independence over 60 years ago, have not yielded any significant results (Osei et al.
2020). This is reflected in the fact that the level of labor productivity in Ghana’s
manufacturing sector has remained stymied and lowest after agriculture (Atta-
Ankomah and Osei, 2021). Consequently, the country continues to substantially
depend on importation for manufactures with major implications for balance of pay-
ments, exchange rate stability as well as the nature and pattern of structural change
(Osei and Jedwab 2016; Ackah et al. 2014). Often, the search for solutions and the
prescribed solutions to this industrial development quagmire tend to focus more on
economywide challenges that affect productivity and firm performance. However,
internal constraints particularly those bothering on organisational and managerial
capacity and firm-level innovation are also important (Nemlioglu and Mallick 2017;
Manley and Mcfallan 2006). Indeed, the literature shows that these internal man-
agement and organisational constraints including those relating to the social struc-
ture within which production occurs are key to explaining productivity differentials
across firms (even among those in narrowly defined sectors), industries and coun-
tries (Caselli and Gennaioli 2013; Bloom and Van Reenen 2007; Schmenner and
Swink 1998; Kaplinsky 1995).

The answer to Ghana’s struggling manufacturing sector may, therefore, partly
lie in solutions that address within-firm constraints to firm productivity and perfor-
mance in addition to efforts at addressing economywide challenges to productivity
growth and structural transformation. In line with this view, the Japanese Interna-
tional Development Cooperation Agency (JICA) collaborated with Ghana’s National
Board for Small Scale Industries (NBSSI) on a programme which trained and guided
a number of manufacturing firms in Ghana to adopt Kaizen practices between 2012
and 2017. The main aim of the programme was to help the firms address internal
managerial and operational issues that stifle productivity and performance.

This article investigates the impact of the programme on the performance and
productivity indicators of the manufacturing enterprises that received the training on
Kaizen and implemented the Kaizen practices. More crucially, we test two additional
hypotheses, namely: (1) the effect of the programme on performance and productiv-
ity depends on the size of the firm and (2) the effect of the programme depends on
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the calibre of the consultants/trainers who delivered the training to the firms and
guided them to adopt the practices. Mainly applying difference-in-difference (DID)
method on 184 manufacturing firms, this article shows that the programme led to a
significant and positive impact on firm performance, particularly on their sales and
profits, and for some of the firms, an improvement in labor productivity as well.
Also, the results show that whether a firm experienced this impact may depend on
the size of the firm and the calibre of the trainer.

This article contributes to the literature on the impact of Kaizen on manufactur-
ing enterprises in Ghana and generally in Africa, where research on Kaizen is still
at the early stages. In Ghana, there appears to be only a few existing studies (e.g.
Ackah et al. 2020; Mano et al. 2012) on Kaizen and none of them explores how
firm size and the calibre of the Kaizen trainer matters to the impact of adoption.
Moreover, unlike Mano et al. (2012) which focuses on micro-size fabricators in a
single cluster in one administrative regional capital in Ghana, this article provides
broader insights into the likely effect of Kaizen on firm performance because it cov-
ers firms from several manufacturing industries of varied sizes and from several
locations. While there is a growing body of literature (such as Marin-Garcia et al.
2018; Suéarez-Barraza and Ramis-Pujol 2010; Withanachchi et al. 2007) on Kaizen
in other developing and emerging economies, particularly in Asia, many of these
studies used case study, qualitative, or operations research methodologies, usually
involving either a single firm or only a few firms. These studies also do not clearly
offer empirical insight into the importance of firm size and the calibre of the Kaizen
trainer to the impact on the adopter’s productivity and performance.

The remainder of the article is organised as follows: Section Two presents a lit-
erature review, while Section Three provides information about the nature of the
Kaizen programme in Ghana. Section Four discusses the data and analytical method
used. Section Five presents the results and discussions, while Section Six provides a
conclusion.

Literature Review: Kaizen and Firm Performance

Kaizen has been variously defined in the literature.! An extensive review of the
existing definitions by Sudrez-Barraza et al. (2011) shows that the definitions
vary depending on the emphasis placed on the nature of improvement that can be
achieved under Kaizen (that is, from incremental to radical), whether Kaizen could
be seen as an element in other operational management systems such as Total Qual-
ity Management (TQM) as well as whether it could be viewed as a management
philosophy or even as a philosophy of life. Unsurprisingly, the definition and the

! Examples of Kaizen definitions include: (1) Kaizen is “a means of continuing improvement in personal
life, home life, social life, and working life. At the workplace, Kaizen means continuing improvement
involving everyone — managers and workers alike” (Imai, 1989, cited in Suarez-Barraza et al., 2011, p.
289); (2) Kaizen is “A host of continuous activities in which those involved play specific roles for iden-
tifying and ensuring improvements that contribute to corporate goals” (Brunet and New 2003, p. 1428).
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practice of Kaizen usually tend to be context specific but often with a high degree of
similarities (Brunet and New 2003).

Suarez-Barraza et al. (2011) show that two broad variants of Kaizen as a con-
cept can be found in the literature, namely; the Japanese Kaizen, and the Western
Kaizen (also referred to as ‘continuous improvement’). The Japanese variant largely
emphasises Kaizen as a management philosophy, while the Western variant tends
to project Kaizen more as an element in other management approaches and a theo-
retical principle for improvement technologies to eliminate waste (Suéarez-Barraza
et al. 2011). As a management philosophy, Kaizens entail three key principles, pro-
posed by Berger (1997) based on his insights from an earlier work by Imai (1986),
the coiner of the term. These principles include: (1) Kaizen is process oriented,
requiring that processes must be improved before results can be improved; (2) Kai-
zen should emphasise continuous maintenance and improvement in work standards,
which with innovation, can lead to lasting improvements; (3) Kaizen is people ori-
ented, and hence, should involve everyone in the organisation.

While Kaizen is generally transferable to any context (Yokozawa and Steenhuis
2013; Aoki 2008; Kaplinsky 1995), the literature reiterates several conditions for
effective adoption. Adoption can be moderated by constraints around the quality of
social and economic infrastructure as well as the level of human capital development
(Kaplinsky 1995). At the micro level, the commitment of the top management of
the adopting firm, good communication among workers, the presence of a ‘Kaizen
Champion’, continuous training of workers are among the crucial factors (Ishigame
2020; Maarof and Mahmud 2016; Recht and Wilderom 1998). Several other studies
such as Sudrez-Barraza and Miguel-Davila (2020), Vento et al (2016), Garcia et al
(2014) and Doolen et al (2008) stress the importance of management commitment
and communication for a fruitful adoption of Kaizen. Also, the level of adoption of
Kaizen and related practices can vary by firm size (see Sugimoto 2018; Kumar and
Antony 2008; Powell 1995; Fisher 1993).

Whether based on the Japanese or the Western variant, the empirical literature
show that Kaizen can substantially improve firm performance and many aspects
of business operations, particularly if it is effectively adopted (see Ishigame 2020;
Katai 2020, Yadav et al. 2019; Marin-Garcia et al. 2018; Kumar et al. 2018; Jiménez
et al. 2015; Arya and Jain 2014; Panizzolo et al. 2012; Suarez-Barraza and Ramis-
Pujol 2010; Puvanasvaran et al. 2010; Withanachchi et al. 2007; Bassant 2000; Bru-
net and New 2003; Cheser 1998). Cheser’s (1998) study, for example, found the
adoption of the Japanese variant of Kaizen to be associated with a significant rise in
motivation among staff in US manufacturing companies. Similarly, Suarez-Barraza
and Ramis-Pujol (2010) in a case study of a Mexican public organisation found that
the use of Lean-Kaizen helped the organisation to improve cycle times in human
resource selection and hiring process. A more recent study by Kumar et al. (2018)
also showed that Kaizen led to improvement in productivity and other performance
indicators in a case study of selected small and medium size enterprises in India. In
another case study, involving seven suppliers in South Africa’s automotive industry,
Ishigame (2020) also found that Kaizen led to improvement in quality and the enter-
prises’ productivity.
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Although the empirical literature on Kaizen continues to expand (see Alvarez-
Garcia et al. 2018), many of the existing studies including those cited above used
case study or operations research methodologies and are predominantly based on
developed and emerging economies of Asia and Southern America. Empirical
research on Kaizen using impact evaluation methods are less common. However, the
few existing ones (such as Ackah et al. 2020; Higuchi et al. 2015; Mano et al. 2014,
2012) show a positive impact of Kaizen on firm performance and productivity. For
instance, Mano et al (2014) found a positive effect of Kaizen on profits of firms in
a metalworking cluster in Nairobi, Kenya, arguing that Kaizen led to reductions in
waste and production costs. Higuchi et al. (2015) used a randomised control trial
(RCT) approach to evaluate the impact of Kaizen training on small manufacturers
in two study sites in Vietnam. Their findings show that the training increased the
value added of participants in one of the sites where the participants managed to
learn how to significantly reduce waste in production. Similarly, Ackah et al. (2020)
found a positive impact of Kaizen on the performance of manufacturing enterprises
in Ghana using a propensity score matching method.

With the same data used in Ackah et al. (2020) which involves a wide array of
manufacturing enterprises in Ghana, this article builds on the literature by first
examining the impact of Kaizen on firm performance in Ghana using the DID
method. Second and more distinctively, we show empirically whether the impact of
Kaizen may depend on the size of an enterprise as well as the calibre of the training
consultant who guided the firm to adopt Kaizen. It appears the existing empirical
literature has not clearly explored the moderating effect of firm size on the effect
of Kaizen on performance, although (as noted earlier) there are indications that
the level of adoption of Kaizen can vary by firm size. The empirical literature also
appears silent on the effect of the calibre of personnel/consultant who delivers the
training and guides the adopters to implement the practices.

The Kaizen Programme in Ghana

The Ghana office of the Japanese International Cooperation Agency (JICA) in col-
laboration with Ghana’s National Board for Small Scale Industries (NBSSI) imple-
mented a programme which trained and helped some manufacturing enterprises in
Ghana to adopt Kaizen management practices. This programme was carried out
in four of the then 10 administrative regions of Ghana (Ashanti, Northern, Brong
Ahafo and Central regions). The participants were taken through Basic Kaizen
practices such as 5S (sorting, setting, shining, standardising and sustaining), waste
reduction techniques, visualisation, stock control, petty cash book keeping, record-
ing of sales and accounts receivable and payables, among many others. The inter-
vention was piloted in the Ashanti region between 2012 and 2014, after which it
was expanded with more firms in Ashanti region being trained in 2015 and those in
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1172 R. Atta-Ankomah et al.

Northern, Brong Ahafo and Central regions receiving the training in 2016, 2017 and
2018, respectively.> Thus, a key feature of the programme is that the participants did
not enrol in the programme at the same time or in the same year.

There are also several additional features of the programme that are worth men-
tioning because they have implications on how the impact of the programme on the
performance indicators should be modelled. In particular, they may emphasise the
need to account for unit-specific unobserved heterogeneity in addition to the unob-
served heterogeneity across treated and untreated firms. First, the programme ini-
tially involved Japanese experts on Kaizen who were engaged to deliver the train-
ing and practical guidance to the firms to implement the Kaizen practices. NBSSI
officials were attached to the Japanese experts to learn about how to independently
deliver Kaizen training to clients in the absence of the Japanese experts (that is, self-
implementation by NBSSI). This was done largely to ensure that there was continu-
ity or sustainability of the programme after the Japanese experts have left. In fact,
between 2015 and 2017, the NBSSI independently trained many enterprises with no
direct involvement of the Japanese experts.

Second, the firms that participated in the programme were of varied sizes which
allows us to examine whether the impact varies by firm size. The motivation for this
analysis is underpinned by the fact that the level of adoption of Kaizen practices
can vary by firm size, as noted in Section Two. A potential reason for this is that
the application of some elements of Kaizen may not be supported by the capability
of every firm, which tend to vary by firm size (Sugimoto 2018; Kumar and Antony
2008). Indeed, our interactions with NBSSI officials showed that the implementa-
tion of some of the Kaizen practices required investments or expenses that the status
quo mode of operation did not call for. Hence, the implementation of those practices
would depend on whether the firm is able to bear the expenses and/or the commit-
ment of management. It is therefore reasonable to think that not all the elements
of the Kaizen introduced to the manufacturing firms would be applied by each one
of them during implementation. Consequently, the size of the firm (defined with
respect to the number of people employed by the firm) could be correlated with the
treatment variable.

Third, our interactions with the NBSSI indicated that the enterprises were
recruited into the programme mainly through invitation from the NBSSI although
a few others approached the NBSSI on their own. Following the invitation or the
initial contact, each enterprise had to meet a set of assessment criteria, of which the
details can be found in the assessment sheet provided in Table 4 in the “Appendix”
section, before they were admitted into the programme.

2 Note that no firm in the Central Region was included in the survey because the data collection was
done at end of 2017 before the programme started in the Central Region in 2018.
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Data and Analytical Approach
Data

The data for this study were collected between October 2017 and December 2017. We
sought to interview all the firms that had received the training and were already imple-
menting the practices at the time of the data collection. This list of enterprises was
obtained from the NBSSI. Let us note, however, that because these firms were admitted
into the programme in different years, most of them actually served as control or com-
parison firms until the year in which they were admitted into the programme.

The NBSSI also provided us with a list of enterprises that had been pre-qualified for
training in Ashanti Region, Brong Ahafo Region and Northern Region but had not yet
received the training or had just received training but were yet to start actual implemen-
tation of the practices. We made an effort to interview these firms in order to include
them in the control or comparison group—these firms are considered as never treated
in relation to the period of time used for the evaluation. We adopted this approach
mainly because the programme was not originally designed to allow an impact assess-
ment through the RCT method. However, because all the firms had to meet a set of
assessment criteria for admission into the programme, both treated and untreated firms
may share some common characteristics, particularly with respect to the issues consid-
ered in the assessment criteria. This, however, may not adequately address the implica-
tions of the non-random enrolment into the programme on estimating the casual effect
of the programme.

Although, the survey was conducted in a one-time period, we collected information
on performance and input variables such as annual sales, annual value of production,
number of employees per year as well as annual input indicators from 2011 (that is,
a year before the programme started) to 2017. A total of 184 enterprises were inter-
viewed from the three administrative regions—Ashanti Region, Northern Region and
Brong Ahafo Region — where Kaizen had been introduced. This number consist of 98
firms that had been treated at the time of the survey and 86 firms that had not been
treated. In terms of regional breakdown, there were 110 enterprises in the Ashanti
Region (with 64 treated firms), 45 in the Northern Region (of which 22 were treated)
and 29 in the Brong Ahafo. All the enterprises in Brong Ahafo were considered as not
treated—14 of these enterprises had just received the training at the time of the survey
and were yet to start implementation of the practices, while the remaining 15 had only
been pre-qualified to receive the training. All the respondents held top managerial posi-
tions: A closed ended question about the position of the respondents showed that 65%
were the president or chief executive officers of their firm, 17% held the position of
general managers, 9% were production managers and the remaining 9% held other top
managerial positions.

Econometric Model and Estimation Method

Because we collected information on the outcome variables from 2011 to 2017, we
are able to model the effect of the training on the outcome variables using a panel data
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framework; specifically, the DID method which may also help to deal with issues with
the non-random assignment into the programme. Following this approach, we test the
hypothesis that participation in the programme had no statistically significant effect on
three key performance indicators; namely, labour productivity measured by output per
worker, sales and profit. To do this, we consider the following model:

Vie =Cg + 0+ A+ Twy + Xy +uyt=1,....T D

where y;, represents the performance indicator, 4, captures time effect, ¢, is unob-
served group effect, w;, is the impact variable which equals 1 from the year the firm
received the training and started implementing the practices and all the years that
follow but zero for all the years before the training and implementation. 7 measures
the impact of the programme on the outcome variables; specifically, it is the average
treatment effect on the treated (ATT). x;, is a vector of control variables and u;, are
the idiosyncratic errors. 6; is for unit-specific trends and is included to capture the
effect of unit-specific unobserved heterogeneity which may be correlated with the
treatment variable w;. As explained in Section Three, unit-specific unobserved het-
erogeneity are likely to be relevant in the model; hence, the inclusion of ;.

In addition to the key hypothesis discussed above, we also examine whether the
impact of the programme varies by the size of the firm. This is informed by the
notion that the treatment or the extent of exposure to the treatment, particularly in
terms of the implementation and applicability of the practices, could depend on the
size of the firm, as discussed in Sections Two and Three. We therefore use the num-
ber of people employed by the firm in the year just preceding the year in which the
firm was admitted into the programme to break w; into four distinct impact varia-
bles, respectively, for micro-enterprises, small enterprises, medium enterprises, and
large enterprises (the definitions of these variables have been provided in Table 1).
A similar approach is also used to explore whether being trained by the Japanese
experts or by NBSSI personnel made any difference. With information from the
NBSSI, we were able to differentiate the firms that were trained by the Japanese
from those that were not. The effect by the type of trainer and firm size are mod-
elled separately but the two models generally follow Eq. 2, which is similar to Eq. 1
except that Eq. 2 has more than one impact variable.

Vi =g 8+ A+ D) T+ Xy + ot =1, T )

Due to the potential effects of unit-specific unobserved heterogeneity,” we apply
both the Fixed Effects (FE) and the Random Effects (RE) estimators to derive the
parameter estimates for Eqgs. 1 and 2. The estimation of the models used the clus-
ter-robust variance at the firm level to ensure that the standard errors are robust to
heteroscedasticity and serial correlation. This was done because our preliminary

3 Our preliminary analysis showed that the unit level unobserved heterogeneity should not be con-
strained to zero in both the FE and RE models — the results of the Breuch-Pagan LM test for RE models
are shown in Table 4 in the “Appendix” section. Hence, regression analysis by ordinary least squares may
be inappropriate.
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analysis showed that u;, were both heteroscedastic and serially correlated. We then
use the robust version of Sargan-Hansen test of overidentifying restrictions to
choose between FE and RE estimators.

We acknowledge here that we are unable to verify whether our empirical strat-
egy fully addresses the potential implication of the non-random selection into the
programme. However, we believe that we have adopted one of the ‘state of the art’
quasi experimental techniques for programme evaluation that can deal with the
design limitations of the Kaizen programme in Ghana. Another potential problem
was respondents’ recall bias regarding the provision of data on activities that had
taken place in the past, especially for those who may not have good record keeping
practices. Field monitoring by the principal investigators during the data collection,
however, showed that record keeping was not a major issue for the majority of the
firms involved in the study. Table 1 provides a list of variables and variable names
used in the analysis and how they were constructed.

Results and Discussion
Descriptive Analysis

The fact that the firms did not enrol in the programme in the same year means that a
firm should be considered as part of the untreated group until it is enrolled into the
programme. In other words, some of the treated firms also served as control firms
for those that had already been enrolled in the programme before they were enrolled.
For those that had not been enrolled in the programme by 2017, they remained in
the untreated group for the entire period, that is, from 2011 to 2017. Table 2, there-
fore, compares the treated cases with untreated cases on the outcome variables and
the characteristics of the firms/managers, instead of a comparison between those
that were treated and those that were never treated. By and large, the treated and
untreated cases do not statistically differ on the outcome variables before their enrol-
ment into the programme—the difference in both output per worker and profit is sta-
tistically insignificant, while the difference in sales is statistically significant only at
10% level of significance (Table 2). The mean of the outcome variables presented in
the table are computed based on the average values for each firm for all the years it
was not in the programme. This means that, for the firms that had not been enrolled
in the programme by 2017, their average values came from all the years from 2011
to 2017.

For the control variables, which are largely time invariant variables (except in
the case of the number of workers), we observe a statistically significant differ-
ence between the treated cases and untreated cases with regards to age of the man-
ager, gender of managers, region of location and the registration status of the firms.
Also, the treated and untreated cases do not seem to have equal distributions with
regards to the specific industries they operate in (Table 2). However, the statisti-
cal test of significance shows no difference between the treated and untreated cases
on the remaining time invariant variables in Table 2. With respect to the size of
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the firm prior to enrolment, Table 2 largely shows no statistically significant differ-
ence between the treated and untreated cases except for cases in the small enterprise
category. This is confirmed by the comparison with regards to the average number
of workers before enrolment, which shows a statistically insignificant difference
between the two cases.

The descriptive analyses particularly on the time varying variables largely show
no significant difference between the treated and untreated cases, giving some level
of confidence that the crucial common trends assumption needed for identification
under the DID method is less likely to be violated.

Regression Results and Discussion

The FE regression results on the impact of the programme on the three outcome
variables are presented in Table 3, while Table 5 in the “Appendix” section presents
the results from the RE regression. A comparison between the FE and RE results
largely shows only a marginal difference in the coefficients. However, the robust
Sargan-Hansen test results in Table 5 in the “Appendix” section indicate that for all
the estimated models, the FE estimator is preferred to the RE estimator. Hence, our
discussion of the results focuses on the results of Table 3.

The regression results in Columns 1, 2 and 3 of Table 3 are based on Eq. 1 (in
which we measure the ATT for all the firms) and are, respectively, for the outcome
variables: output per worker, sales and profit. Based on Eq. 2, Columns 4, 5 and 6
of Table 3 show the ATT by the size of firm, respectively, for the output per worker,
sales and profit. Columns 7, 8 and 9 are also based on Eq. 2 but they show the effects
by whether the firm was trained by Japanese Kaizen experts or through NBSSI’s
self-implementation.

The results in Column 1 of Table 3 show that the programme did not have any
effect on the output per worker for all the treated firms as indicated by the statisti-
cally insignificant coefficient for trt, even at 10% level of significance. The no effect
of the programme on output per worker is true irrespective of the size of the firm—
Column 4 of Table 3 show statistically insignificant coefficients for all size-specific
impact variables (that is, trt_size2, trt_size3, trt_size4 and trt_size5). Column 7 of
Table 3, however, show a significant ATT of 10.8% increase in output per worker for
firms that were trained by the Japanese Kaizen experts (at 10% level of significance)
but insignificant effect on output per worker for firms that were trained through
NBSSI'’s self-implementation.

With respect to sales, we observe from Column 2 of Table 3 a statistically signifi-
cant ATT of 14.1% increase in sales for all the firms (at 5% level of significance).
However, Column 5 shows a statistically significant and positive effects on sales for
small and medium size enterprises (that is, coefficients for trt_size3 and trt_size4,
respectively), but no effect for micro (#rf_size2) and large enterprises (trt_size5).
These findings suggests that the effect of the programme on sales may vary by the
size of the firm: while some firms realised a positive effect on sales, others did not
realise any impact on sales. Column 8 shows that the firms that were trained by the
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Japanese experts had a statistically significant and positive effect on sales, while
those enrolled in the NBSST’s self-implementation had no effect on sales.

Column 3 of Table 3 indicates that the programme had a positive and statistically
significant effect on profit with ATT of 18.1% for all the firms. The effect by size of
the firms, rather, shows no significant effect on profit for both micro and small enter-
prises, while the effect for large enterprises was negative and statistically significant
(Column 6). The effect on profit for medium size enterprise was positive and statisti-
cally significant. Again, the firms that were trained through NBSSI’s self-implemen-
tation had no significant effect on profits, while those trained by the Japanese expert
had a positive and statistically significant effect (see Column 9).

The above findings together show generally that the Kaizen programme had a
positive and statistically significant impact on the performance of the manufacturing
enterprises in Ghana; however, not all the firms that participated in the programme
experienced this impact. Whether a firm benefited from the programme or not seem
to have a relationship with the size of the firm and whether it was trained by the
Japanese experts or NBSSI. Generally, the small and medium size enterprises ben-
efitted from the programme, while their micro and large counterparts did not. This
may be linked to issues regarding the differences in firms’ capability to implement
the Kaizen practices, particularly in the case of micro enterprises, as argued by
Sugimoto (2018) as well as the level of commitment by management with regards
to implementing Kaizen principles and practices in general (see Garcia et al. 2014;
Doolen et al. 2008). This finding thus resonates with earlier work (such as Powell
1995; Fisher 1993) which showed that the adoption of Kaizen practices can vary by
firm size.

A likely explanation for why the firms that received the training through NBSSI
self-implementation may not have realised a significant impact of the programme on
performance while those trained by Japanese expert did is that the NBSSI trainers
may have not been able to deliver the training as effectively as was done by the Japa-
nese experts. This is a reasonable explanation given that the NBSSI trainers might
have to go through a ‘learning by doing’ phase on how to deliver the training effec-
tively. It also raises questions about the depth or extent of knowledge transfer from
the Japanese experts to the NBSSI trainers. Further descriptive analysis, compar-
ing the firms trained by the Japanese experts to those trained by NBSSI, presented
in Table 6 in the “Appendix” section, show that the two groups did not differ sta-
tistically on the outcome variables and the number of employees before enrolment
into the programme. Moreover, the number of employees, which is time varying,
was included as a regressor in the fixed effects model to account for any cofound-
ing effect of size. Thus, the idea that the Japanese experts may have delivered the
training more effectively than the NBSSI is potentially a key reason why we observe
a significant effect for those trained by the Japanese experts but no effect for those
trained by the NBSSI.

It should be noted that there are many critical success factors, some of which
were mentioned in Section Two, for implementing Kaizen that may also be impor-
tant in explaining the above findings. However, a detailed analysis of these factors is
outside of the scope of this article.

¥



The Effect of Kaizen on Performance: Evidence from Manufacturing... 1183

Conclusion

Between 2012 and 2017, a number of manufacturing enterprises of varying sizes
in Ghana participated in a programme that trained and helped them to implement
Kaizen practices. This study investigated whether participation in the programme
had a significant impact on productivity and performance using DID methodol-
ogy and whether the impact differs by firm size and the calibre of the Kaizen
trainer. The findings generally show that the programme had a positive and signif-
icant impact on the performance and productivity of the firms that participated in
the programme. The results are consistent with previous studies (such as Higuchi
et al. 2015; Mano et al. 2012, 2014) which used research methodologies similar
to the one used in this article. This article, thus, presents an additional empirical
evidence about the impact of Kaizen in Ghana (an African context), supporting
the view that Kaizen is transferable to less developed contexts.

More importantly, this article provides two additional insights into the impact
of Kaizen on firm performance which we have not come cross in the existing lit-
erature. That is, whether a firm experienced the impact on performance depends
on the size of the firm and the calibre of the training consultant used. The reasons
for this results could be many as suggested by many studies which explored the
conditions and critical success factors for effective adoption of Kaizen (Maarof
and Mahmud 2016; Yokozawa and Steenhuis 2013; Aoki 2008; Doolen et al.
2008). However, this area is not within the scope of this article and may require
further research. In particular, further research on Ghana may explore the key fac-
tors driving the differences in the impact across firms of different sizes and why
the impact varies by the type of training consultant.

With respect to policy, our findings suggest that an extensive promotion of
Kaizen among a broad spectrum of manufacturing enterprises in Ghana could
yield substantial benefits and contribute to achieving Ghana’s industrial develop-
ment goals. However, the training may have to be very tailored for firms of differ-
ent sizes. The findings also flag the level of knowledge transfer from the Japanese
trainers to the NBSSI and how effectively the NBSSI is able to independently
support more firms to adopt Kaizen. This issue is crucial in terms of broadening
adoption and realising the expected impact.

Appendix

See Tables 4, 5, and 6.
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Table 4 Enterprise selection assessment sheet

Overall Score Score

1. Company assessment (Point 1: Not, 2: Fair 3: Good)

(1) Active client of BAC 123
(2) Registration with Register General Department 123
(3) Number of emloyees (both fully employed and part-time) (Score: 1. 1-3, 2. 4-6, 3. 7-10, 4. 12345
11-15,5: 164)
(4) Gender balance of the organisation 123
(5) Willingness to implement KAIZEN 136
(6) Growth stage of the Organisation based on NBSSI ranking system 123
(7) Book and record keeping 123
(8) English literacy rate of management 123
(9) Willingness to disclose or share business information 123
(10) Activeness 123
Sub total
2. Applicable Basic KAIZEN Menu (Point 1: not sure 2: Applicable) 12
(1) 58 including Seiton board 12
(2) TWastes 12
(3) Factory layout change (Minor) 12
(4) Reduction of defects 12
(5) Inventory Control 12
(6) Code of Conduct 12
(7) Organisation chart 12
(8) Line balancing (Minor) 12
(9) Skill map 12
(10) Work standard 12
Sub total
3. Expectation of KAIZEN achievement (Point 1: Not sure 2: Achievable) 12
(1) 58 including Seiton board 12
(2) TWastes (shortening of transport) 12
(3) Factory layout change (Minor), shortening of transport 12
(4) Reduction of defects 12
(5) Inventory Control 12
(6) Code of Conduct (Absenteeism) 12
(7) Organisation chart 12
(8) Line balancing (Minor) 12
(9) Skill map (Multi-skilled worker) 12
(10) Work standard 12
Sub total
4. Recommendation products by GoG (Point 0: Not recommended 10: Recommended) 05
5. Local industry development 35810

(Applicability to many other enterprises in the same industry)

(Point 3: Somehow, 5: Fair, 8: Above average 10: Fully)

6. Access to the company 135
(Point 1: within 30 min from BAC)

(Point 3: between 30 and 60 min from BAC)

(Point 5: 60 min+ from BAC)

e
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Table 4 (continued)

Overall Score Score

7. Export potential or import substitute 05
(Point 0: No potential Point 5: Potential)

G. Total (100 points)

Source: Project implementers—National Board for Small Scale Industries (NSSI) and JICA Ghana office
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