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1 INTRODUCTION

Productivity has always been a relevant topic among economists and poli-
cymakers. Interest is understandable since productivity is the main factor
for long-term economic growth. Krugman (1994) coined an expression
that shows its importance: “Productivity isn’t everything, but in the long
run it is almost everything. A country’s ability to improve its standard of
living over time depends almost entirely on its ability to raise its output per
worker.” Based on this acknowledgment, economists try to understand
the determinants of productivity and their effectiveness to promote sus-
tainable development. For instance, management and innovation are con-
sidered key internal drivers for productivity growth by the literature
(Syverson 2011).

The Brazilian economy has benefited substantially after the entrance of
China in the international market due to the terms of trade change.! The
abundance of resources provided opportunities to expand government
support in different areas, especially on innovation. Indeed, the volume of
government support to foster innovation in Brazil has increased substan-
tially in the last years. These government policies have also reached a dif-
ferent spectrum of firms, as there were new financial tools to support
innovation. One example is the creation of new credit lines in 2008
designed to support exclusively innovation by the Brazilian Development
Bank (BNDES is its acronym in Portuguese). The surge of these policies
was influenced by impact evaluation assessment of BNDES schemes. For
instance, (Ottaviano and Lage de Sousa 2008) found limited impact of
existent financial support on productivity from this development bank,
which was explained by the lower emphasis on innovation in supported
projects.? Additionally, there was also a shift in government policies toward
more support for innovation in the private sector rather than government
support for innovation activities made in universities and research centers
(Canedo-Pinheiro 2013). As an illustration, 6.4% of Brazilian manufactur-
ing firms have received government support to innovate in 2005, while the
same share reached 14.5% in 2014 (Cinedo-Pinheiro and Figueiredo 2017).

On one hand, the existent literature shows that, in general terms, these
government policies to support innovation in the private sector worked
reasonably well. There is evidence that, everything else constant, the pub-
lic support increased the innovative efforts in the private sector, not merely
crowded out other sources of private funding to innovation (Cinedo-
Pinheiro and Figueiredo 2017). On the other hand, other evidence shows
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that these policies were not so successful. For example, outcomes regard-
ing new products and processes do not correspond to the quantity of
financial resources allocated in this period. After an initial increment
between 2005 and 2008, the percentage of innovative firms in the manu-
facturing sector reduced from 38.4% in 2008 to 36.3% in 2014.3 A similar
trend was observed for expenditures on innovation (such as its share in
terms of sales), according to the Brazilian innovation surveys.

Although there is a substantial amount of work done in terms of how
innovation affects productivity, we are not aware of any research investi-
gating how management practices can improve firms’ productivity in the
Brazilian economy, even more on specific management practice that
requires low level of investment, as Kaizen. The relevance of management
on productivity differences is considerable; Bloom et al. (2016) estimated
that differences in management practices account for about 30% of cross-
country total factor productivity differences. In the international arena,
management practices of the private sector in developing countries,
including Brazil, are lagging behind developed countries (N. Bloom et al.
2012). Moreover, firms with low-quality management practices are con-
centrated at the bottom of the productivity distribution in developing
countries, which implies that improving the quality of management prac-
tices constitutes an opportunity to close productivity gaps not only
between firms within a given industry in a country but also between devel-
oped and developing countries.*

This chapter tries to evaluate how Kaizen management practice has
been able to improve firms’ performance looking at quantitative and qual-
itative approaches. To the best of our knowledge, this is the first attempt
to combine these two approaches to evaluate how Kaizen is able to boost
firms’ performance. This is particularly relevant in the context of an econ-
omy struggling to recover from the worst period of recession in its eco-
nomic history. Not only fiscal constraints from the Brazilian government
are binding any supplemental support, but also the private sector does not
have sufficient resources to invest substantially in the next years. Therefore,
improvements in firm’s performance with low levels of investment should
be a norm in the next years.

Our main findings suggest a productivity premium for implementing
Kaizen. On average, Kaizen adopters show labor productivity 14.5%
higher than similar non-adopters and total factor productivity 8% superior
comparing with similar firms. However, investigating when this impact
materializes on those starting to implement it during the investigated
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period, we were not able to detect it. However, we found robust evidence
that Kaizen induces innovation, which is a catalyzer for productivity
improvements in the long term. Nevertheless, it is important to emphasize
that our qualitative approach corroborates our quantitative findings that
productivity is achieved only in the long term and innovation is achieved
immediately. Therefore, our interpretation consists of Kaizen as an effec-
tive tool to raise innovation in the short term and productivity in the
long term.

To make this assessment, this chapter is organized as follows. Section 2
describes the dataset used in our quantitative approach, followed by how
Kaizen might be inferred using innovation surveys in Sect. 3. Section 4
presents our empirical strategy from the quantitative approach and inter-
pretation of the outcomes is shown in Sect. 5. Section 6 presents our
qualitative methodology, including data collection and selection criteria.
The outcomes of our qualitative approach are discussed in Sect. 7. Last
section (Sect. 8) provides our concluding remarks.

2 BRAZILIAN FIRM-LEVEL DATASETS

For our quantitative investigation, we require firm-level dataset in order to
assess whether Kaizen is able to impact firm’s performance. The Brazilian
Statistical Institute (IBGE) provides microdata at firm level from two rel-
evant surveys: the Brazilian Innovation Survey (Pesquisn de Inovacno
Tecnoloyica—PINTEC) and the Annual Manufacturing Survey (Pesquisa
Industrial Anunl—PIA).

PINTEC is a sample survey, inspired by the Oslo Manual from
Organisation for Economic Co-operation and Development (OECD),
which means that it is comparable to other similar surveys worldwide. Six
waves of this survey are available (1998-2000, 2001-2003, 2003-2005,
2006-2008, 2009-2011 and 2012-2014), which enables us to follow
firms over a certain period if the questions related to management prac-
tices are consistent over time. PINTEC’s sample is stratified with respect
to firm size (number of employees), sector, state and innovation potential.
Firms with less than 10 employees are not surveyed and larger firms (with
500 or more employees) are allocated in a specific stratum and selected
with probability equal to one (certain stratum). Remaining firms are allo-
cated to sampled strata, which were defined by crossing information on
state and sectors. These strata (called natural strata) are then subdivided
into two strata (called final strata): one with potential innovators and other
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with the remaining firms.> The sample is disproportionately allocated in
these two final strata, so that approximately 80% of the firms selected for a
sample, in each natural stratum, are companies very likely to be innova-
tive.¢ Although extremely restrictive, more than 4400 firms from the man-
ufacturing sector participated in the 2014 innovation survey.”

The PIA database contains information that allow us to build a measure
of firm productivity and other key explanatory variables such as number of
employees, investments in physical capital and others. This annual survey
initiated in the 1986, but a consistent approach started only after 1996
and remains the same until 2014. PIA comprehends all manufacturing
firms over 30 employees, which means a census for firms over this thresh-
old. Firms from 5 to 30 employees are randomly surveyed in PIA. On
average, around 30,000 firms are surveyed annually in the census part
(over 30 employees).

Since the same institution (IBGE) elaborates these two surveys, they
share similar methodological aspects, such as the identical sector classifica-
tion, which follows the International Standard Industry Classification
(ISIC). Since both datasets use the same firm identification, we are able to
merge them.

3  KAIZEN IDENTIFIED IN AN INNOVATION SURVEY

From an empirical perspective, our study faces the challenge of identifying
the Kaizen adoption because we do not have the information whether a
firm has implemented this management approach. However, we are able
to develop a taxonomy to identify firms adopting management practice
based on Kaizen’s principle. This can be considered a contribution on
using innovation surveys to define Kaizen adopters when this information
is not available.

Although PINTEC provides information on whether firms have imple-
mented management practices in all six waves of this survey, questions
change overtime, hampering us to use all years available. However, the last
three innovation surveys provide identical questions on management. This
consistency in the questionnaires enables us to create an approach to dis-
tinguish whether firms are implementing Kaizen style of management
practice. Nevertheless, firms need to be present in the three waves for us
to define which firms are continuously implementing a management prac-
tice, as this is a requirement for being considered a Kazzen. Therefore, we
restricted our sample to a balanced panel of firms from these three waves.
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In this survey, they consider as an organizational innovation any imple-
mentation of new management practice or significant changes in the divi-
sion of labor within the firm as well as in the external relations with clients
or suppliers. These changes must aim to improve their knowledge, effi-
ciency in their operations or in the quality of its goods and services. They
should also be a consequence of the strategic decisions of firm’s directors
and a new organizational method for the firm. Although this definition
seems extremely broad, they do not consider merging and acquisition as
an organizational innovation, even if this is the first time.

Given this background to what is considered an organizational innova-
tion, firms reply to the survey to whether they have implemented any new
management practice to improve their routines and labor practice in the
last three years. Under this concept, examples of new management prac-
tices are re-engineering, knowledge management, total quality control,
training activities, enterprise resource planning and others. Therefore,
replying affirmative to this question is just an indication to whether the
firm could be implementing Kaszen, since we do not know if it involves all
the employees or that it is a continuous process. Complementary informa-
tion is needed to refine the identification of Kaszen approach.

Following this initial question on management practice, the question-
naire further asks if new methods of labor organization aiming to delegate
responsibilities for achieving better decision-making, such as new manag-
ing working teams, restructuring departments or others in a similar fash-
ion. Since Kaszen requires labor participation to improve their operations,
we consider this as a second characteristic of this management practice.

Last, another feature of Kaizen is the recurrent improvements in firm’s
operations. In other words, it requires continuous changes in their busi-
ness practice. Therefore, we define as a Kaizen management approach if a
firm has answered affirmatively to both questions described previously in
recurrent years.

Considering the definition provided in the previous paragraphs, the
distribution of firms implementing or not Kaszen are described in
Fig. 10.1. First, our balanced panel comprehends 2185 firms available in
both datasets described previously. In terms of Kaizen, around 57% of the
firms have implemented this management practice over the period investi-
gated.® However, implementation of Kaszen occurs in distinct periods and
firms are evenly distributed overtime whether they have implemented in
three, two or only in the last survey year.’
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All firms
2,185

Fig. 10.1 Distribution of firms implementing Kaizen

4  EMPIRICAL STRATEGY FROM THE QQUANTITATIVE
APPROACH

Given the distribution of firms in the categories described in the previous
section, two different strategies are able to pursue. Initially, our best can-
didates as firms implementing Kaizen are those that continuously replied
yes to both questions overtime. This comprehends those firms implement-
ing Kaizen over the three survey years investigated (Group A). Our initial
approach is to compare them with those that have not implemented any
management practice (Group D).

Although Group A is the most proper group to be considered as a
Kaizen management style, since they have implemented constantly from
2006 to 2014, we do not know when they have adopted this management
method. As the gains of Kaszen might be when they have started this
management approach, it is relevant to investigate when the firm begins
the implementation of Kaizen. Therefore, we assume that firms carrying
out Kaizen approach based on the last two PINTEC (Groups B and C,
respectively) are also candidates to investigate the effects on firm’s perfor-
mance after the implementation of this management practice.

Empirical strategy to investigate the effects of Kaizen for Groups A, B
and C cannot be identical, as they have their particularities on when they
have implemented this management practice. In Group A, we are not
aware of when the firm started carrying out Kazzen. Therefore, our strat-
egy should be what the bonus of implementing this Japanese management
practice is. Comparing the performance between groups is an initial
approach, but firms from either group might be biased. Firms might have
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different characteristics because Kaizen was not randomly assigned
between firms. A feasible approach to reduce this selection bias is imple-
menting one-to-one propensity score matching (PSM) with replacement
and average treatment effect (ATE) sequentially.?

As for the other comparison groups (B and C vs. D), we implement a
combination of PSM and difference-in-differences (DID). Since we know
when firms began implementing the management practice, we use pre-
and post-intervention years to establish the effect. Since the groups of
firms implementing Kaizen or not are not randomly assigned, we perform
a one-to-one PSM with replacement in 2008 (pre-Kaizen), select only
those matched firms in the control group and perform a DID for the
whole period.

5  EcoNOMETRIC RESULTS

As described in the empirical strategy, our results are presented using two
approaches. First, our treated group consists of firms that have imple-
mented Kaizen continuously during all period investigated. Based on the
previous description of the empirical strategy, our first approach is to per-
form PSM with Groups A versus D. In order to implement the PSM, it is
essential to estimate what the relevant indicators that influence the adop-
tion of Kaizen are. Therefore, a Probit is estimated using a dummy for
the adoption of Kaizen as the dependent variable and a number of char-
acteristics as independent variables. Table 10.1 provides us the results on
which indicators are relevant determinants for the implementation
of Kaizen.

At first, most of the characteristics used are relevant determinants for
the adoption of Kaizen and they present economic interpretation.
Productivity, innovation (product and process), physical investment per
worker, share of R&D workers and multinational status present a positive
corresponding estimated parameter, which means that they tend to
increase the probability to adopt Kaizen. Furthermore, firms with higher
margin tend to have lower incentives to implement Kaizen, which is also
consistent with the idea firms facing higher competition tend to imple-
ment more Kaizen. This evidence is further corroborated by the measure
on how markets are concentrated. In sectors with higher concentration
(less competition), firms have fewer incentives to improve their perfor-
mance through the implementation of Kaizen.!! Therefore, competition
seems to be a key driver for Kaizen adoption.
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Table 10.1 Knaizen’s determinants (Probit)

229

Probit estimation—LKaizen dummy as the dependent variable

Variables Parameter Standard deviation p-value
Labor productivity 0.055x (0.033) 0.097
Costs/revenue 0.086 (0.056) 0.125
Margin —0.138x (0.083) 0.096
Exports/revenue -0.001 (0.001) 0.623
Product innovation 0.49 35k (0.060) 0.000
Process innovation 0.6425%% (0.059) 0.000
Number of workers 0.107 (0.189) 0.571
No. of workers squared 0.018 (0.015) 0.218
Production workers /total —0.41935: (0.133) 0.002
R&D workers/total 3.789 sk (0.992) 0.000
Physical invest per worker 0.084 s (0.019) 0.000
Competition (HHI) —0.639xx (0.322) 0.047
Multinational 0.151 s (0.071) 0.032
Firm’s growth -0.019 (0.085) 0.826
Observations 3456 Pseudo R-squared 0.2545
R-squared Yes Constant Yes
Notes: Robust standard errors in parentheses. ###p<0.01, #%p<0.05, %p<0.1
Source: Authors’ Elaboration
X;l])j}e( é?oip Ii{issl'ﬂts of Variables ATE P-value
Group D) Labor productivity 0.145%%%  0.004
TFP Levinsohn and Petrin =~ 0.084x 0.065
TFP Olley and Pakes 0.085: 0.100

#3535 p<0.01, #%p<0.05, #p<0.1
Source: Authors’ Elaboration

After matching Kaizen’s adopters and non-adopters based on these
characteristics, the following procedure is to see if there is a premium for
implementing Kaizen in different measures of productivity by ATE, see

Table 10.2.12

Among all productivity measures considered, our outcomes suggest a
premium of 14.5% in labor productivity and of 8% in total factor produc-
tivity.!® Thus, this evidence informs us that Kaizen’s firms tend to have a
higher performance compared to other notimplementing any management
practice even after controlling for the important determinants of its
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adoption. Considering that Kaizen adopters are implementing this man-
agement practice for at least nine years, our initial interpretation is that
productivity improvements are observed in the long term. However, we
do not have information of some firms’ characteristics that might be
affecting our results as well as we do not know what happens after the
introduction of Kaizen management practice.' These issues should be
considered in order to uncover when these impacts materialize.

Our analysis shifts to those firms that we assumed that they have
adopted Kaizen during the investigated period. First, we need to evaluate
whether our matching pre-Kaizen shows reasonable adherence between
adopters and non-adopters. A way to show that is by checking whether the
distribution of p-score from Kaizen and non-Kaizen firms becomes simi-
lar after the matching. Figure 10.2 shows the p-score K-density before and
after the matching. As observed, the distributions are similar even before
the PSM, but after pairing non-adopters with Kaizen firms differ-
ences diminish.

kdensity_pscore
kdensity_pscore
2

2 4 .6 .8 1 2 4 .6 .8 1
propensity scores BEFORE matching propensity scores AFTER matching

Kaizen — ——-No Kaizen] | Kaizen ———-No Kaizen]

Fig. 10.2 K-density of Kaizen adopters and non-adopters groups in 2008:
Groups B, C versus Group D. (Source: Authors’ Elaboration)
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Table 10.3 shows our DID results contrasting those treated firms
against a group of matched firms that have not implemented any kind of
management practice.'®> We have investigated not only productivity mea-
sures but also other indicators, yet we will present only those showing
robust evidence in the DID. In other words, all other performance indica-
tors do not show any kind of impact from implementing Kaizen, such as
firms’ growth, margin and others.'® Therefore, our focus on the results of
the DID approach is productivity (labor and Total Factor Productivity
[TEP]); firm’s size; product and process innovation; and share of R&D
workers. Columns for each variable are first without any control followed
by another considering the full set of controls and last considering only
the sectors that we have interviewed in our qualitative approach.!”

Before looking at the impact of Kaizen, we have selected a control to
show in this table: multinational.’® As observed, multinationals are posi-
tively related to most of our investigated variables, which is the expected
result. Considering the Kaizen’s impact, initially we observe that Kaizen
is not able to improve firm’s productivity after its implementation, neither
at its labor productivity nor at its TEFP. Therefore, our interpretation is: it
requires a longer period to observe an impact of Kazzen on firm’s produc-
tivity. Considering that we observed a productivity premium in the ATE
while comparing Groups A and D, our interpretation is that Kaizen pro-
motes productivity gains but when it materializes it is not feasible to detect
in a short period, at least not during our investigated period (six years
from the two last waves from PINTEC). Therefore, our conclusion is that
Kaizen might induce higher productivity in the long term (maybe over a
decade), while in the short term firms still need to adapt to this new man-
agement approach and benefits are not observed in the short run.! This is
further corroborated by the only positive result obtained of productivity
when restricting the samples to solely those sectors investigated in our
qualitative approach. In this subgroup of firms, the positive impact is
observed in labor productivity, which is considered a short-term produc-
tivity compared to TED.

In other variables, we are able to see positive effects from Kaizen adop-
tion. For instance, there are robust results on Kaizen increasing firm’s size,
measured by the number of employees. As the share of production workers
is not impacted from the DID approach, yet share of R&D workers is, we
conclude that this expansion of employees is biased toward high-skilled
workers. Thus, Kaizen adopters tend to become larger than non-adopters
by increasing the number of skilled workers. Aside number of employees,
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it is also feasible to see a robust impact on product and process innova-
tions. As Kaizen is a management practice with the involvement of the full
workforce, in which each employee is entitled to suggest changes, an
increase of innovation as a whole is a sign that Kaszen promotes exchange
of ideas to improve firm’s performance. As they are innovation outputs,
both are able to induce higher productivity as described by the literature of
innovation, see the model proposed by Crepon et al. (1998). So, our con-
clusion is that Kaizen can impact productivity determinants in the short
term, yet productivity per se only in the long run.?®

6  QUALITATIVE APPROACH: METHODOLOGY AND DATA

6.1  Research Design and Methodology

Our qualitative approach aims to complement the results from the quan-
titative analysis regarding the effects of Kaizen on the performance of
Brazilian firms. The specific objective is to clarify our outcomes including
counterintuitive ones. We generalize our findings from case study research
following the literature (Eisenhardt 1989).

We use a CAQDAS (Computer Assisted Qualitative Data Analysis
Software) called NVivo to organize, manage and analyze our qualitative
data. NVivo is a proprietary software commonly used for qualitative analy-
sis like ours (Bazeley and Jackson 2013) and is referred to as an excellent
tool to explore multiple meanings in the data (Richards 2002) to become
aware of gaps in the collected data (Wickham and Woods 2005), to revisit
data with new conceptual lens and to reflect on social construction of
research evidences (Kaczynski and Kelly 2004 ).

NVivo offers a range of visualization possibilities that are used to better
understand and analyze our interview samples. First, we use a case map to
link words that were used by our interviewees—this gives us best sense of
how the nodes (words) tell the history from the perspective of each par-
ticipant. Then, we use a chart to compare our data and to give us an alter-
native view of our results. We also create relationships between the main
concepts of our research and use it to better analyze the data.

Our main goal in the software is to make a qualitative matrix analysis,
where information from interviewed firms is compared and analyzed. This
is an efficient way to contrast data from all in-depth interviews and it helps
to make sure no information is lost on the analysis process. From there, we
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get a set of valid statements that encompass the findings of the quantita-
tive analysis and new specific findings from the qualitative analysis.

6.2  Selection Critevia and Data Collection

Our first step is to establish that focus is on the object ( Kaizen) rather than
the subject (firm). Therefore, chosen firms for our qualitative analysis
need to meet only one criterion: use Kazzen in its productive activities in
Brazil. There are a few Kaizen adopters in Brazil, but we chose three with
different capital ownership and industrial activities. They are from high
and medium-high technology sectors based on the OECD technological
intensity and are controlled by Asian shareholders. Two of the firms
adopted Kaszen since its creation, but the other one adopted Kaizen only
recently—in 2015. Morcover, two firms are suppliers of the third one.

To meet our goals, the selected companies were contacted by e-mail.
We took advantage of Japan International Cooperation Agency’s (JICA)
network of contacts and recognition in Brazil to establish contact with
companies; hence, all of them have Asian ownership. We interviewed dif-
ferent employees from those companies and all interviews took place
between March and June of 2018. The interviewees are involved with
Kuaizen taskforces in the companies, but have different working back-
grounds, age and position. People responsible for the company appointed
the interviewees to us. All the interviews were recorded and transcribed
and average time per interview was 30 minutes.

We used a semi-structured questionnaire with open-ended questions.
An interview guide was used in the meetings to assist the researchers
throughout the interviews. We used a standard questionnaire and also cre-
ated specific questions for each of our interviewees taking in account their
position and working background in the firm. We emphasize that the aim
of our qualitative approach was to complement the results found in the
quantitative analysis regarding Kaizen activities in Brazil.

The precise object of the interview was not to explicitly answer the
questions, but to get deeper impressions of Kaizen activities in the firm.
The interviewees were encouraged to speak freely in their answers, since
our questionnaire was constructed with open-ended questions. We cap-
tured information that reflected the variability needed to understand the
phenomenon studied in the research (Patton 2002) and the collected
cases provided relevant examples of the phenomena under scrutiny
(Siggelkow 2007) with minimum of analytical generalization (Yin 2009).
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7 QUALITATIVE OUTCOMES AND DISCUSSION

We organize the research findings from our qualitative matrix analysis and
data generated by NVivo into two different set of results: (1) those that
could give us a deeper understanding of the quantitative results and (2)
those that aimed to enhance our understanding of Kaizen practices
within the firm.

7.1  Kaizen-Adopter Firms and Their Employees

First, it is important to share some of the main answers of our interviewees
regarding what it means to work in a Kaszen-adopter firm. All of them
stated that their work experience changed after getting more in touch with
the Kaizen philosophy, despite their previous knowledge of this manage-
ment practice. Most of the statements regarded the search for the root
problem in every aspect of industrial production and for a deeper under-
standing of the firm’s processes. Kaizen implies a search for permanent
solutions, not only quick and short-term remedies for industrials
bottlenecks.

An interesting aspect of the influence of Kaszen in the interviewee’s
daily life is related to their positions in the firm. Kazzen is applicable to all
company’s areas, but the interviewees said that they felt how it really
worked only after they got in touch with the production assembly lines.
Since continuous improvements are easier to see in an assembly line rather
than an office space—especially because of metrics—it makes sense that
Kaizen is seen as more important in the production area. That was the
case for all the interviewees, since production assembly lines looked more
suited to Kaizen practices than other firm’s departments. This is consis-
tent with our findings that the share of production workers of Kaizen
adopters is lower; thus this management practice is labor saving in the
production line in the long term.

7.2 Competitive Pressure and the Search for Improvements
Without Incveasing Expenses

An interesting discussion topic emerged when interviewees were asked
why firms adopted Kaizen. On one hand, in the firms that carried out
Kuaizen since its creation, they were emphatic saying that Kaizen is intrin-
sically associated to their organizational culture. On the other hand, the
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other firm stated that Kaizen was adopted in order to achieve higher
competitiveness and recover market share lost to other firms that previ-
ously adopted Kaizen. Therefore, this acknowledgment corroborates our
findings in the quantitative analysis, which shows the relevance of compe-
tition as a key determinant of Kaizen adoption.

All our interviewees also highlight another important aspect of
Kaizen: the search for improvements without increasing expenses.
According to many of the interviewees, the main idea of Kaizen is to
improve their performance by spending nearly nothing. Our empirical
findings on the lack of impact of Kaizen on investment of physical capital
per worker validate these qualitative assessments. One strategy for the
firms is to reduce the amount of reprocessing, for example, the number
of times the same process is done on the assembly line. This emphasizes
the firm’s concern on process innovation, which is highly associated with
Kaizen adoption in our quantitative analysis. Product innovation is
indeed less highlighted though changes in the process areas may improve
the quality of the final product.

Another interesting result from our interviews is how employee partici-
pation may explain some of the continuous improvement in the firms.
Employees in all firms are demanded to propose suggestions often and are
rewarded financially or by recognition within the firm. Financial compen-
sation is modest and is regarded as symbolic by our interviewees, but it is
an effective way to engage employees in making suggestions. Those sug-
gestions often result in small yet important changes in the assembly line,
which correlate with process innovation improvements.

7.3  Kaizen and Brazilian Business Environment

It is also important to situate efficacy of Kaszen as a management tool in
Brazil’s business environment considering some of the recent economic
fluctuations in the domestic market. Despite using Kaizen for decades,
employees affirm that the downturn in sales after 2008 was extremely
important to improve some of the Kaizen techniques in the firm. For one
of them, it was the perfect moment to deepen Kaizen practices within the
firm. All firms needing to reduce costs look for Kaizen as a cheap and
effective way to turn the tide. For the largest firm, it was also a timely
moment to share these practices with its suppliers more vehemently—
before 2008, these suppliers were surfing in the economic boom and did
not see the need to implement Kaizen tools. However, after 2008, some
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suppliers asked for help to implement Kaizen and ultimately that meant a
better relationship between the firm and its suppliers.

Our interviewees shared their experience working with Kaizen for years
in their production site, but also reported experiences in other production
sites—including in other countries. Cultural and business environment
often changes when one is working in a different place, but our interview-
ees said there is always room for improvement regardless the location.
Kuaizen adapts to different scenarios and results can be seen in short,
medium and long term if it is used correctly.

7.4 Kaizen’s Impacts in the Companies

An interesting result came after we asked the employees about their recent
results regarding Kaizen. One of the interviewees told us that they can-
celed the contract of more than 100 professionals when assessing the
implementation of a new plant, most of them from the production line.
This result corroborates our empirical findings that Kaszen adopters tend
to have lower percentage of production workers. However, as explained
by the interviewee, this work created a demand for workers with higher
levels of education to verify the efficiency of the plant. Given this out-
come, two conclusions emerge. Although it is difficult to generalize, first,
when implementing Kaizen, firms tend to hire more employees than oth-
ers since production expands more than those not implementing Kaizen,
because these firms present a steady growth, which confirms our empirical
findings on total number of employees. Second, it provides some evidence
that by implementing Kaizen, firms might increase demand for skilled
workers rather than non-skilled workers (from production line). However,
further research using more detailed information on workers’ skills (such
as education and experience) available in other datasets is required to
investigate the impact on workers’ heterogeneity.?!

Our interviewees stated that the benefits of continuous improvements
may not reflect in productivity in the short term because most of the effi-
ciency gains are on improving the time at work from employees in the
production line, which not necessarily increases the speed of producing a
good. For example, one suggestion from employees to use their working
time in a most efficient way could be to clean the work station after each
unit of product instead of cleaning it only at the end of the work day. This
change generates more organized workplaces and generates a sense of
greater importance for the work. There are also many Kaizen practices



238 F.LAGE DE SOUSA ET AL.

that help diminish environment impacts but do not translate into higher
profits or productivity in the short run, even being considered equally
important.

At the end, we saw that most of Kaizen efforts affect firms in medium
and long term, especially because it takes time for the employees to really
believe in these tools. Our quantitative outcomes are in line with these
views because a productivity premium exists (ATE), but it is not detect-
able after Kaizen implementation (DID).

8 CONCLUDING REMARKS

In this chapter, we investigate the effects of Kaizen on firm’s performance
in Brazil not only using a quantitative approach but also using a qualitative
one. Overall, our argument is that Kaizen is an appropriate approach to
improve firm’s performance, especially in a context of financial constraints
because it requires low levels of investments. Moreover, a more competi-
tive environment tends to induce firms to implement Kaizen.

Our quantitative empirical outcomes suggest a productive premium
for Kaizen adopters. When comparing the performance of adopters ver-
sus non-adopters, our outcomes identify a premium of 14.5% on labor
productivity and 8% on TFP in Brazilian firms when estimating the aver-
age treatment effect. This evidence shows that Kaizen is able to improve
firms’ productivity not only in naive measures (labor productivity), but
also sophisticated one (TFDP using (Olley and Pakes 1996; Levinsohn
and Petrin 2003)). However, our evidence is not able to detect whether
this improvement in productivity is observed in a short-term period (six
years) when estimating the impact by difference-in-differences approach.
Our conclusion is that Kaizen has a long-term effect that requires a
reasonable period to obtain the gains of implementing this manage-
ment practice.

Nevertheless, our results suggest that Kaizen is an important tool to
enhance innovation. In our difference-in-differences approach, product
and process innovation is increased after the implementation of Kaizen.
These are innovation outputs that eventually impact productivity.
Therefore, we believe that the channel for Kaizen impacting productivity
is through the causality well established in the literature of innovation,
which is innovation output leading to productivity improvement. Our
interpretation in this regard is based on our results that we detect an
impact of Kaszen on innovation on firms implementing this management



10 IMPACT OF KAIZEN-LIKE PRACTICES IN THE BRAZILIAN... 239

practice, while the productivity premium is noticed in Kazzen adopters for
around a decade at minimum. Another side effect of Kaizen is that adopt-
ers tend to increase their size after implementing it, since we observed that
number of workers increase in firms implementing Kaizen, especially
those in R&D activities.

Our qualitative approach evidenced that the impact of Kaizen on firms’
productivity is a long-term process, since improvements might not be
accounted for in the short term. However, there is a general feeling of
improvement in other aspects right after implementing Kaizen practices
that translate to better results after some time. Therefore, we believe that
time horizon investigated in this chapter to verify when these effects on
productivity materialize requires a long period.

NOTES

1. For instance, the demand for commodities rose after the entrance of China
in the World Trade Organization (WTO), as a consequence boom in com-
modities’ price surged. Brazil, like many other developing countries,
exports many commodities, which were benefited by the change of the
terms of change.

2. Other papers include (Ribeiro and De Negri 2009; Lage de Sousa 2013;
Negri et al. 2011; Lage de Sousa and Ottaviano 2018; Pires and Russell
2017).

3. In 2005, percentage of innovative firms in the manufacturing sector was
33.4%.

4. For a discussion on how management practice impacts innovation and pro-
ductivity, see (Page 2020) and (Hosono 2020).

5. In summary, potential innovators are defined by IBGE as firms that, in the
survey period, were included in the registers of beneficiaries of innovation
public policies or in the Brazilian patent registers. The ones that were inno-
vators in the previous surveys are also defined as potential innovators.

6. In natural strata where the total number of firms in the population is less
than or equal to five, all firms are included in the sample with probability
of selection equal to one.

7. PINTEC covers all manufacturing sector and only some from Services:
telecommunications, information technology, Engineering/Architecture
and Research & Development. As the number of firms in these Services is
restrictive, we focus our analysis on the manufacturing sector.

8. We have excluded all firms which have answered erratically these two
described questions, which means not consistent across them and/or not
overtime.
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11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

F. LAGE DE SOUSA ET AL.

. Descriptive statistics from a wide range of indicators are available upon

request.

As differences between adopters and non-adopters are minimal, we have
chosen to implement one-to-one PSM with replacement as even the most
sophisticated PSM might present outcomes similar to the chosen one.

We use Herfindahl-Hirschman Index (HHI) as a measure of concentra-
tion. HHI is calculated by squaring the market share of each firm compet-
ing in a market and then summing the resulting numbers.

Two measures of Total Factor Productivity (TFP) are considered (Olley
and Pakes 1996; Levinsohn and Petrin 2003). Further details are available
upon request.

For the ATE, we considered all variables used in the Probit model apart
from productivity measures.

For instance, information on capital ownership, such as whether it is a
family-owned firm, is not available and there is robust evidence in the lit-
erature that family-owned firms are less productive.

Results using only B or C groups provide similar results and are available
upon request.

Outcomes using these other variables are available upon request.

As the number of observations drops dramatically, we decided to present
the results without using any control.

Outcomes with full set of controls are available upon request.

As DID ecliminates any time-invariant unobservable variables, such as own-
ership, another explanation might be that now after eliminating these
unobservable factors, firms do not differ in terms of productivity.

Results are qualitative similar using all firms from Group D and are avail-
able upon request.

Relacao Anual de Informagno Socinl (RAIS) from the Ministry of Labor
provide detailed information of each formal Brazilian firm.
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