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ABSTRACT KEYWORDS

We analyse variation in the management practices across coun- Management practices;
tries and across regions within a country. For cross-country com- management survey; MOPS;
parisons we use the Finnish Management and Organizational Olley-Pakes de-composition;

competitiveness; allocation

Practices Survey (FMOP) to calculate a management score for effect

Finnish manufacturing that is compared to corresponding meas-
ures obtained from similar data in the US and Germany. Scores JEL CLASSIFICATION
measured by unweighted averages of the establishments in these

countries show that Finland is only slightly behind the US and on D22; L25; L60; M11; M50
par with those of Germany. With the FMOP data, we then perform

an Olley-Pakes decomposition of the management score using a

moment-based estimation procedure. Our decomposition shows

no statistically significant differences in the unweighted average

scores between Finnish regions, but reveal some significant differ-

ences in the employment weighted averages (i.e. aggregate

scores) that can be attributed to the differences in the allocation

of the labour force between establishments within regions.

1. Introduction

In the past decade, since the development of the quantitative survey tool known as
the Management and Organizational Practices Survey (MOPS), management practices
have gained a footing as a key driver of productivity differences. This paper contrib-
utes to the management practices literature by using the novel Finnish Management
and Organizational Practices Survey (FMOP) to examine cross-regional and cross-coun-
try variations in management practices. Furthermore, we perform an Olley-Pakes
micro-level decomposition that allows splitting the aggregate (i.e. employment
weighted) management practice score into the contributions of the establishment-
level component (unweighted average) and the allocation of employment between
establishments (a covariance-like allocation term). We perform this decomposition by
applying a moment-based estimation method, proposed by Hyytinen, llmakunnas, and
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Maliranta (2016), that allows us to highlight the statistical, in addition to that of the
economic, significance of the differences in the micro-level components of manage-
ment practices found across regions.

Our results show that even when no statistically or economically significant differ-
ences are found using simple unweighted averages, employment weighted averages
reveal some economically and statistically significant differences in the adoption of
productivity-affecting management practices at the aggregate regional level.
Furthermore, these disparities can be attributed to the allocation component, which
exhibits economically and statistically significant variation across regions. Our analysis
demonstrates that it is important to measure the contribution of the allocation of
employment between establishments in explaining variations in management quality
across regions, or countries, and that these estimates involve statistical uncertainty
that has so far been largely ignored in the literature.

An indicative cross-country comparison using post-stratification weighted averages is
presented, in addition to the descriptive statistics and a cross-regional analysis of
Finnish management practices. Based on a rudimentary examination of averages, the
Finnish management scores appear to be only slightly behind those of the US and
approximately on par with those of Germany. This suggests that the management prac-
tices in Finnish manufacturing are on an internationally competitive, high quality level.

The domestic cross-regional analysis focuses specifically on the differences in the
quality of the management practices between the large areas of Finland. An Olley-
Pakes (OP) decomposition is used to decompose the aggregate (employment
weighted) average management score into contributions of the unweighted average
score, which gauges the management score at the plant-level, and a covariance-like
allocation term that measures the role of the allocation of employment between man-
agement-heterogenous establishments.

The allocation term itself has gained notice in the productivity literature
(Bartelsman, Haltiwanger, and Scarpetta 2013) and more recently in the management
literature (Bloom, Sadun, and Van Reenen 2016). In productivity studies, the realloca-
tion of resources has been shown to account for a large part of cross-country product-
ivity differences'. However, these studies have not addressed the issue of estimating
standard errors for the allocation component of the decomposition.

The covariance term also seems to be a useful measure of resource allocation, as
argued for example by Bartelsman, Haltiwanger, and Scarpetta (2013). They empirically
show that differences in the Olley-Pakes covariance term of productivity account for a
significant part of the observed cross-country productivity dispersion. Furthermore, by
showing that the covariance between employment and productivity is an informative
and robust measure for the impact of misallocation, Bartelsman, Haltiwanger, and
Scarpetta (2013) argue that employment is a natural choice for measuring the policy
relevant allocation term. Therefore, following for example Bartelsman, Haltiwanger,
and Scarpetta (2013), Maliranta and Maattanen (2015) and Hyytinen, limakunnas, and
Maliranta (2016), this paper uses the covariance between employment and manage-
ment practices to measure resource allocation.

The evidence for management practices, as measured by survey tools derivative of
the MOPS, as a key driver of productivity is convincing: previous studies have found
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repeated evidence on the significance of management practices in explaining product-
ivity differences. Bloom et al. (2019) find that management practices are highly corre-
lated with productivity and can account for as much as 22% of the cross-firm
differences in labour productivity. As a comparison, the labour productivity differences
that are explained by research and development, information and communications
technology investment per worker and human capital are 21.6%, 12% and 15.9%,
respectively. These factors have traditionally been considered to significantly explain
the observed variation of productivity.

Jointly, with management practices included, all of the above can explain approxi-
mately 44% of the observed labour productivity differences, according to Bloom et al.
(2019). Similar results are found with other measures of productivity. This implies that
management practices, as measured by the MOPS management score, have a signifi-
cant part in explaining firm productivity. The quantitative analysis of the differences in
management practices can therefore reveal valuable information concerning the differ-
ences in productivity and economic competitiveness. Encouraging establishments to
adopt better management practices on a large scale could potentially have tangible
effects on the economy.

Yet, it is also important to consider the role of allocation of employment between
establishments in explaining the competitive performance of the economy, or its
regions. Because competition between establishments is one of the key drivers of the
allocation of employment and output (Bloom and Van Reenen 2007; Syverson 2011),
this insight emphasises the potentially important role of national competition policy in
determining the international competitiveness of the economy.

The structure of the paper is organized as follows. Section 2 provides an overview
of the FMOP survey instrument and data, the indicative international comparisons and
the descriptive statistics of the FMOP data. A short description of the decomposition
methods and the results from the moment-based estimation and hypothesis testing
are presented in section 3. Section 4 concludes. All the analysis in this paper is
descriptive, and without additional assumptions, no causal inferences can be made
based on the calculations that are presented.

2. Data and international comparison
2.1. Data

In his survey of empirical research on productivity differences, Syverson (2011, 336)
states that ‘perhaps no potential driver of productivity differences has seen a higher
ratio of speculation to actual empirical study’ when discussing the aptitudes of man-
agers and the quality of management practices. At the forefront of amending this
shortcoming is the Management and Organizational Practices Survey (MOPS), which is
a quantitative survey tool that was developed by Nick Bloom, John Van Reenen and
Erik Brynjolfsson together with the United States Census Bureau and the National
Science Foundation. With funding from the Strategic Research Council and as a part of
the Skills, Education and the Future of Work research project, this tool has been trans-
lated and adapted to collect data on the quality of management practices in Finnish
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manufacturing establishments. The Finnish Management and Organizational Practices
Survey (FMOP) was conducted by Statistics Finland.

The sample for the 2016 FMOP data collection consisted of 2509 Finnish manufac-
turing establishments with at least 4 employees. Firms employing less than 50
employees are excluded from the sample (see appendix), but the small establishments
that belong to firms of at least 50 employees are included. The final number of valid
responses was 731, with a response rate of approximately 31% after accounting for
overcoverage.

This is relatively high for a non-compulsory survey. In Germany, for example, where
responding was not compulsory, the response rate was approximately 6% (Broszeit
et al. 2019). The Management and Expectations Survey, conducted in the United
Kingdom by the Office for National Statistics, had a response rate of 38.7% (Awano
et al. 2018). In the United States, where responding was mandatory by law, the
response rates for the first and second waves of the survey were approximately 78%
and 74%, respectively (Bloom et al. 2019). As an example of a high response rate for a
non-compulsory survey, the first wave pilot Management Practices Survey (MPS) of
2015 in the UK achieved a response rate of 68% (Awano, Heffernan, and
Robinson 2017).

The analysis of total non-response that was conducted by Statistics Finland showed
that the distribution of the respondents is skewed towards larger establishments, as
measured by the number of personnel. Statistics Finland also conducted a post-stratifi-
cation test to provide sample weights that correct for some of the non-response bias
in the data. Additional restrictions® drop the final number of establishments that was
used in the analysis down to 609.

The FMOP questionnaire has a total of 35 questions, of which 16 concern manage-
ment practices. In addition to the 16 management questions, the questionnaire has 13
questions on organizational practices and 6 background questions. The questions con-
cern the year 2016, but most of the questions also have a recall component, where
respondents are asked to give an answer regarding the circumstances five
years earlier.

The responses for each question are normalized on a scale of 0 — 1 and the estab-
lishment-level management score is calculated as the unweighted average of the nor-
malized responses. The answer options corresponding with the management practices
that are considered to be the most structured are assigned a value of 1 and the least
structured practices are assigned a value of 0. Bloom et al. (2019) define more struc-
tured management practices as ‘those that are more specific, formal, frequent or expli-
cit’ (Bloom et al. 2019, 28).

The management questions can be divided into three sections: monitoring, targets
and incentives. The monitoring section consists of questions 1 —5 and they ask about
the utilization and gathering of information and data in the monitoring of production.
Questions 6 — 8 are about the setting of production targets and questions 9 — 16 ask
about practices concerning bonuses and incentives, policies on recruitment and
promotion and policies concerning the dismissal and reassignment of managers and
non-managers. All the questions measure practical (often plant floor level) operating
models and in-place practices, not personnel related factors such as managerial skills.
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Figure 1. Unweighted average management scores by establishment size (number of employees)
with confidence intervals.

For parts of the empirical analysis, the control variables and regional subdivisions
for the establishments in the FMOP data are acquired from the Establishments 2015
and 2016 data sets of the Finnish Business Register by Statistics Finland. Only data for
the establishments that responded to the questionnaire were used. Consent to linkage
with Statistics Finland establishment-level micro data was ensured for all respondents
as a part of the FMOP survey. All handling of data has been conducted following dis-
closure avoidance procedures to ensure the confidentiality of the individual sur-
veyed units.

2.2. International comparisons

The FMOP design meticulously follows the US Management and Organizational
Practices Survey. The United States is a useful benchmark for international compari-
sons because its management practices have been recognized as the best in the world
in studies that utilize the World Management Survey (WMS). Comparing the manage-
ment scores between countries is challenging since the samples are constructed differ-
ently in each country.

Studies have found a clear positive correlation between the size of establishments
and the management score (Bloom, Sadun, et al. 2016; Awano, Heffernan, and
Robinson 2017; Bender et al. 2018; Bloom et al. 2019; Broszeit et al. 2019), which
means that different size limits for the establishments that are included in each coun-
try’s data will also affect the comparability of the management scores. In the case of
Finnish manufacturing establishments, this relationship between establishment size
and management practices can be seen in Figures 1 and 2. Figure 2 also shows the
additional role of firm size.
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Figure 2. Unweighted average management scores by establishment size (number of employees)
for medium and large enterprises.

Figure 3 is a simple comparison of the post-stratification weighted averages without
using any imputed values. Because the establishments of small firms are missing from
the FMOP data, the Finnish scores in the figure are slightly overestimated.

Another factor that might contribute to the overestimation of the Finnish scores
compared to the US is the clearly the lower response rate. The FMOP had a response
rate of 31%, whereas 78% of establishments responded in the US. The different refer-
ence years in each country also hinder their comparability, especially if the manage-
ment scores vary over time. Comparisons utilizing the FMOP and the most recent US
data have yet to be conducted.

Finland also seems to have higher scores in performance monitoring than in incen-
tives and targets when compared to Germany and the US. When incentives and
targets are further divided into two categories, it is the incentives part that results in
the lowest scores in the Finnish data. It is plausible that the low incentive scores are
related to the relatively strict job market regulations and very high union membership
rates in Finland.

The potential for effective monitoring is arguably related to digitalization, with the
increasing use of digital systems in manufacturing establishments. To further examine
this connection, we look at data from the annual Digibarometer published by Business
Finland, the Ministry of Transport and Communications, the Technology Industries and
Ecommerce Finland. Interestingly, Finland has indeed been ranked among the best
three countries in the level of digitalization every year since 2014 (Ali-Yrkko et al.
2019). This could partly explain the high monitoring score of Finland compared to
Germany and the US. In 2016, when the FMOP was conducted, Finland was number
one in the Digibarometer, the US was ranked sixth and Germany placed fourteenth.
Among other things, the Digital Barometer reflects the level and adoption of



INTERNATIONAL JOURNAL OF THE ECONOMICS OF BUSINESS . 7

Management practices

6 0.57 0.59 0.59
0.50 0.52 0.52
47 - Germany | | Usa I | Finland
2
0_
t-5 it
Performance monitoring Incentives and targets
ot ¢ 060 55 s
6 6 054 054 i
0.51 0.51
0.48 0.48
0.42
4 44
2 =1 2 =
0" 0 -1

t-5 t t-5 t

Figure 3. Comparison between Germany, the USA and Finland. Year t denotes 2010 for the US,
2013 for Germany and 2016 for Finland. The Finnish scores are weighted using industry-level post-
stratification weights. Germany (Broszeit et al. 2019) and the USA (Bloom et al. 2013).

digitalised monitoring solutions, factors which are implicitly measured by the monitor-
ing section of the FMOP questionnaire.

Evaluation of the different dimensions of the management score in Sweden, based
on the World Management Survey (WMS), provides some further support for the con-
jecture that high monitoring scores may be related to the level of digitalization: Much
like Finland in this paper, Sweden has a very high monitoring score in the WMS
(Bloom et al. 2012). Sweden also ranks 4th in the Digibarometer for the years
2015 — 2017, higher than both Germany and the US (Ali-Yrkko et al. 2019).3

To mitigate the effect of different establishment size limits, comparing employment
weighted (aggregate) averages instead of simple average scores would be useful.
However, we do not have estimates of the strength of the allocation of workforce
from other countries based on a survey following the MOPS methodology. The World
Management Survey (WMS) based international comparisons in Bloom, Sadun, et al.
(2016), and our own calculations in Maliranta and Ohlsbom (2017), suggest that the
reallocation of workforce is stronger in the USA compared to Finland. Furthermore,
Bloom, Sadun, et al. (2016) note that the reallocation is stronger in the United States
than in the other 33 countries in their comparison, including countries like Japan,
Sweden, Germany, Singapore and others. However, the WMS scores and the MOPS
scores are not directly comparable, so we can not estimate how much stronger reallo-
cation is in the US compared to Finland.
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Figure 4. Distribution of the unweighted management scores.

2.3. Descriptive statistics

With a standard deviation of 0.13, the dispersion of the management practices of
Finnish manufacturing establishments is evident. As described by Maliranta and
Ohlsbom (2017), approximately 7% of establishments have a management score
higher than 0.8, whereas establishments with a score of less than 0.4 make up a little
over 5% of the data. Furthermore, Figure 4 shows that the distribution is skewed
slightly to the left, which means that the mass of the establishments is concentrated
on the right side of the distribution. A rudimentary examination of the data shows
that a considerable part of this dispersion is related to differences in establishment
size. This aspect of the dispersion is analysed more carefully in Maliranta and Ohlsbom
(2017), where we find a positive correlation between establishment size, firm size and
management scores.

The empirical analysis in the following section is focused on the possible role of
cross-regional differences in the dispersion of management practices. The subdivision
of large areas® was chosen to ensure that the individual areas have enough establish-
ments in the data. Helsinki-Uusimaa is used as a baseline since it has the highest
employment weighted (aggregate) and unweighted average management scores (0.71
and 0.64, respectively). Figure 5 shows a map of the large areas of Finland.

The economic and demographic differences between the large areas are visible in
Table 1.

Population density and economic activity, measured by figures such as value added,
GDP per capita and number of establishments, are the highest in Helsinki-Uusimaa by
a relatively large margin. The higher density of production and housing might contrib-
ute to greater resource (re)allocation between establishments within Helsinki-Uusimaa.
Furthermore, Helsinki-Uusimaa is by far the least rural of the large areas, with an 8.1%
share of people living in rural areas, whereas the share is 24.5% in Southern Finland
and more than 40% in both Western Finland and Northern & Eastern Finland.
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Northern and Eastern Finland

Western Finland
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Helsinki:Uusimaa

Figure 5. The large areas (NUTS 2) of Finland. Source: Statistics Finland municipality-based
statistical units. Contains data from the National Land Survey of Finland Background map
series Database.

The last three rows in Table 1 describe job reallocation and worker flows in each of
the large areas, providing us with complementary dynamic measures of allocation.
Measuring these job and worker flows is based on the measures of the job creation
rate (JC) and the job destruction rate (JD), which are calculated as JC =
SOAER /(O2Eie + Y i e-1)/2) and JDy = |3 AE | /(i + Y iEit—1)/2), respectively.
Here, employment of firm i in year t is denoted by E; and the plus and minus super-
scripts denote positive and negative changes in employment. The difference of the
job creation and job destruction measures is called the net rate of change of employ-
ment (NET): NET; = JC; — JD; and the sum of these measures provides the (gross) job
reallocation rate (JR): JR;y = JC; + JD;. (Davis and Haltiwanger 1998.)

Subtracting the absolute value of the net rate of employment from the gross job
reallocation rate results in the excess job reallocation rate (EJR): EJR; = JR; — |NET:|,
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Table 1. Descriptive statistics for the large areas of Finland.

Southern Western Northern &

Statistic Helsinki-Uusimaa Finland Finland Eastern Finland
Population density (per km?) 180.1 36.8 23.7 6.4
Gross value added at basic 73,186 34,760 41,582 36,605

prices (million EUR)
Share of manufacturing in 15.7% 24.9% 24.2% 21.0%

gross value added
GDP per capita (EUR) 52,141 34,788 34,980 32,754
Employment (1000 persons) 876 496 606 539
Standard deviation of employment 30.2 16.7 16.4 17.5
Job vacancies 12,300 5,500 7,800 7,800
Economic dependency ratio 116.5 152.2 150.2 162.9
Share of population with higher education 12.8% 6.5% 7.0% 6.0%
Share of persons living in rural areas 8.1% 24.5% 40.4% 46.2%
Number of establishments 111,302 82,456 101,502 76,117
Turnover of establishments 346 1,168 1,167 1,214

per employee (1000 EUR)
Excess job reallocation rate 15.2% 14.1% 14.0% 14.7%
Worker inflow rate 17.6% 15.3% 15.3% 16.3%
Worker outflow rate 21.8% 19.4% 18.8% 19.5%

Sources: Official Statistics of Finland (OSF) (2020): National Accounts and Enterprises. Source of excess job realloca-
tion and worker flow rates: own calculations from linked employer-employee data of Statistics Finland. The job
reallocation and worker flow rates are measured as averages of the rates in the years 2010 — 2014. The economic
dependency ratio is calculated by dividing the sum of the number of unemployed and the number of inactive per-
sons, or the non-employed population, by the number of employed and multiplying by one hundred. Higher educa-
tion is defined as having a master’s degree or equivalent level or a doctoral degree or equivalent level.

which is included in Table 1. It is a simultaneous measure of the economy’s job cre-
ation and job destruction (Ilmakunnas and Maliranta 2003).

To calculate worker inflow, the number of employees who have started working at
an establishment i during year t, and have not left by the end of year t, denoted by
Hi, is summed over all establishments. Dividing the value of worker inflow by the
average of employment in periods t and t — 1 results in the worker inflow rate (WIF),
also known as the hiring rate: WIF; = 1OOZI.AH;r/((E,~t+E,~,H)/2). Similarly, worker
outflow is >,Si;, where S is the number of employees who started working in estab-
lishment i during year t, but have left by the end of year t. Again, the worker outflow
rate (WOF) or separation rate is calculated by dividing the worker outflow by the aver-
age employment in periods t and t — 1. (Ilmakunnas and Maliranta 2003.)

Differences in these worker flow measures highlight the importance of the alloca-
tion term, which is analysed in section 3, when performing cross-regional comparisons.
Each of these statistics measures the highest in Helsinki-Uusimaa and the lowest in
Western Finland and Southern Finland, the two of which have very similar labour mar-
ket flow rates. All the flow rates of Northern & Eastern Finland are lower than those of
Helsinki-Uusimaa but higher than those of the other large areas. These differences in
worker flow rates suggest that, especially when comparing Helsinki-Uusimaa to
Southern and Western Finland, the allocation of employment should be considered
when estimating regional differences in management practices.

Studies from other countries have found significant differences in the unweighted
management scores between different geographical areas (i.e. Bloom et al. (2012);
Bloom et al. (2013)). Based on Table 2, which provides descriptive statistics of the
FMOP data, these differences are not as apparent between the Finnish large areas.
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Table 2. Descriptive statistics for the establishments in the FMOP data.

Number of Total number Aggregate Unweighted
establishments of employees management score management score
Helsinki-Uusimaa 97 12,175 0.71 0.64
Southern Finland 146 14,090 0.67 0.63
Western Finland 209 24,646 0.68 0.62
Northern & 149 15,461 0.70 0.63
Eastern Finland
Total 601 66,371 0.69 0.63

Figure 6 demonstrates that the differences in the unweighted average management
scores of the Finnish large areas are quite small, especially in relation to the confi-
dence intervals. The differences in the unweighted averages, which do not take the
allocation of the workforce into consideration, are also not statistically significant.
Figure 6 also includes the employment weighted, or aggregate, management scores,
to which the related statistical inference is presented in section 3.

3. Methods and results
3.1. Premise

The descriptive statistics that are presented in the previous section would suggest
that there are no significant differences in the management practices of the large
areas of Finland when measured using unweighted management scores. However, a
simple inspection of the means gives no insight into the possible differences in the
covariance-like allocation term. A decomposition of the aggregate management score
could potentially reveal statistically significant cross-regional differences in the alloca-
tion term, despite there being none when considering only the unweighted averages.
Since the allocation term describes the amount of workforce that is allocated to estab-
lishments with good management practices, it is an important measure in terms of
economic and policy significance.

As pointed out by Hyytinen, llmakunnas, and Maliranta (2016), a simple Olley-Pakes
decomposition does not produce standard errors for the OP components or allow for
any statistical inference regarding the policy relevant allocation term. They show, how-
ever, that this can be done by means of a procedure that is based on a generalized
method of moments (GMM) estimation.

3.2. Methods

The empirical decomposition of the micro-level components of the levels of aggregate
management practices in Finnish regions is performed using the method proposed by
Olley and Pakes (1996). In the economics literature, these kinds of decompositions
have often been used to analyse productivity levels. In the decomposition, aggregate
productivity is divided into two terms: the unweighted average productivity and a
covariance term of the productivity and firm size. The latter, which is also known as
the allocation term, is essential because it describes how much of the input activity is
allocated to more productive establishments or enterprises (Hyytinen, llmakunnas, and
Maliranta 2016).
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Figure 6. Unweighted and employment weighted average management scores for large areas with
confidence intervals. Aland is omitted since it has only two establishments in the FMOP data.

A significant part of the growth and cross-country dispersion of productivity may
be caused by the reallocation of resources from enterprises with low productivity to
those with high productivity (Maliranta and Maattanen 2015). The covariance-like allo-
cation term of the Olley-Pakes decomposition is a much-used measure for this reallo-
cation since it is straightforward and has been theoretically and empirically shown to
provide meaningful information. Bartelsman, Haltiwanger, and Scarpetta (2013), for
example, show that the allocation term, measured as the covariance between
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employment and productivity, is a robust indicator for the misallocation of resources
and that it interacts strongly with frictions and policy-induced market distortions.
Therefore, the allocation of resources with respect to management practices is meas-
ured as the covariance-like term between employment and the management score.

As with productivity, the qualities mentioned above make the Olley-Pakes covari-
ance term essential in the analysis of cross-regional differences in management practi-
ces, especially in terms of how they relate to competitiveness. The aggregate
(employment weighted) management score can be decomposed into the unweighted
average score and the allocation effect, which is a covariance-like term for the man-
agement score and the size of the workforce in an establishment.

Here, the allocation term is economically significant because it measures how work-
force is allocated between establishments with varying management scores. The larger
the term, the larger share of the workforce is working under better managed estab-
lishments. This means that, in terms of competitiveness, the allocation term may play
a crucial role when studying cross-regional differences.

Furthermore, comparing employment weighted (aggregate) averages instead of
simple average scores would provide valuable insight into cross-country differences in
management practices. Using employment weights decreases the impact of the small-
est establishments on the results. This would help mitigate the comparability issues
caused by each country’s samples having different lower limits for establishment size.

To obtain the standard errors of the OP decomposition, a moment-based proced-
ure, which was introduced by Hyytinen, limakunnas, and Maliranta (2016), is used. This
method allows for statistical inference and hypothesis testing of the magnitude of the
OP components, which in turn allows for more statistically meaningful cross-regional
comparisons of the allocation term.

The procedure is based on a method of moments estimation, which is a way of
motivating an ordinary least squares (OLS) estimator (Davidson 2007). Hyytinen,
llImakunnas, and Maliranta (2016) show how the components of the OP decomposition
of aggregate labour productivity can be captured using a generalized method of
moments (GMM) approach. This paper utilizes the same procedure for the aggregate
management score in a cross-sectional setting. Following Olley and Pakes (1996), the
decomposition is described by the expression

N
M;:m—l—Z(si—E)(m;—m), (1)
i=1

where m; is the management score of establishment J.

s; is the activity share of establishment i, as measured using labour input shares. m;
denotes the unweighted mean of the management scores, whereas the weighted or
aggregate  management score is M, = Z,’L ssim;.  The remaining term,
SV (si—3)(m; —m), is the policy relevant allocation term. It then follows from the
population moments expression of the regression,

E[misi] = E[mj] + cov(my, s)var(s;) " (si — E[si]), (2)

that by scaling the labour input share measure s;, a GMM estimation can capture the
two components of the OP decomposition (Hyytinen, limakunnas, and Maliranta 2016).
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Table 3. Weighted and unweighted average management scores and allocation terms for the
large areas with confidence intervals.

95% confidence interval

Point estimate Lower bound Upper bound
Unweighted average management score
Helsinki-Uusimaa 0.64 0.61 0.66
Southern Finland 0.63 0.61 0.65
Western Finland 0.62 0.61 0.64
Northern & Eastern Finland 0.63 0.61 0.65
Allocation term
Helsinki-Uusimaa 0.07 0.04 0.1
Southern Finland 0.04 0.01 0.06
Western Finland 0.05 0.03 0.08
Northern & Eastern Finland 0.07 0.02 0.12
Aggregate average management score
Helsinki-Uusimaa 0.71 0.67 0.75
Southern Finland 0.67 0.65 0.69
Western Finland 0.68 0.65 0.70
Northern & Eastern Finland 0.70 0.66 0.75

3.3. Results from the moment-based approach

As mentioned in section 1, the following analysis is descriptive, and no causal results
can be inferred without strong additional assumptions. Table 3 shows the results of
the moment-based estimation. The left column shows the point estimates for all areas,
whereas the right column shows the associated 95% confidence intervals. The first
four rows of each column are for the unweighted average management score of each
area. The second four rows show the results for the allocation term of each area, and
at the bottom is the aggregate (employment weighted) average, which is the sum of
the first two components.

The results in Table 3 show that the confidence intervals in the lower bound and
upper bound columns for Northern & Eastern Finland, especially for the allocation
term, are clearly wider than those for the other large areas. Furthermore, the allocation
terms in the point estimate column for Helsinki-Uusimaa and Northern & Eastern
Finland account for approximately 10% of the respective aggregate management
scores (9.9% =~ 100*% and 10% = 100*%), whereas for Southern Finland and
Western Finland, these ratios are 6% and 7%, respectively. The differences in the
unweighted average scores, as mentioned in subsection 2.3, are not statistically signifi-
cant between any two large areas.

The statistical tests that were performed using the moment-based procedure show
that the differences in allocation terms are also not statistically significant at conven-
tional significance levels, except for the difference in the allocation terms between
Helsinki-Uusimaa and Southern Finland in the point estimate column of Table 3
(0.03 = 0.07 — 0.04). The Wald test statistic, testing the null hypothesis that there is
no difference between the allocation terms of Helsinki-Uusimaa and Southern Finland,
is 2.76 (p=0.096). The difference is therefore statistically significant at the 10% signifi-
cance level. The difference in the allocation terms accounts for approximately 3/4 or
75% of the difference in the aggregate management scores between these two areas.

Based on results from other countries, more cross-regional variations in the man-
agement practices of Finnish manufacturing establishments were expected. The lack
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of large cross-regional variations suggests that intervening on the management practi-
ces of Finnish establishments is unlikely to be among the most important tools in
compressing regional disparities in Finland. The allocation component of the manage-
ment score almost entirely accounts for the little variations that were found.

This suggests that policies focusing on issues related to competition between
establishments and the mobility of labour within regions would likely be more effect-
ive than trying to directly improve management practices. Labour mobility is necessary
for the reallocation of employment, but also works as a channel of knowledge spill-
overs between firms (Maliranta, Mohnen, and Rouvinen 2009). Competition may drive
workforce towards best-managed establishments and affect the adoption of manage-
ment practices by increasing firms’' incentives to invest in them (Bloom and Van
Reenen 2007; Bloom et al. 2015).

Examining the relationship between some measures of competition, such as the
Herfindahl-Hirschman Index (HHI) or concentration ratios, and the reallocation of
employment could be an interesting supplement to the analysis. However, the choice
of unit of observation (establishment or firm), level of industry classification and geo-
graphic regions to define the relevant market renders the commonly used measures
of competition highly ambiguous in this context. We have therefore not included cal-
culations involving these types of measures.

The results from the moment-based approach show that statistical inference con-
cerning the allocation component of the decomposition is essential for credible ana-
lysis of cross-regional differences in management practices. Cross-country comparisons
of the Olley-Pakes components of the management score would therefore provide
new insights into the differences in the allocation of resources, management practices
and the aggregate productivity of countries. This would complement existing and
upcoming analyses of global competitiveness.

Furthermore, the aggregate (i.e. employment weighted) management score is more
robust to different establishment size lower limits in the compared samples. Therefore,
it allows for not only more relevant, but also more reliable comparisons in the pres-
ence of such differences in size cut-offs. However, uniform establishment size cut-off
limits for samples, in addition to the statistical method used in this paper, are needed
to reliably compare the covariance-like allocation terms between countries or regions.

Standard errors for the allocation component can be estimated using the moment-
based estimation method presented in part 3.2. However, a downside to the moment-
based estimation procedure is the inability to include control variables in the estima-
tion. An OLS estimation of a linear regression model is therefore presented to support
the robustness of the results.

3.4. OLS estimation results

The GMM estimation procedure, proposed by Hyytinen, llmakunnas, and Maliranta
(2016), unfortunately does not allow for measuring the allocation component when
the regression models include control variables, such as industry fixed effects.
However, the allocation term can also be computed by performing a standard OLS
estimation with and without employment weights and taking the differences of the
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parameter estimates of these two estimations. Unlike the GMM estimation procedure,
this does not provide us with the standard errors for the allocation component.

Estimating the regression models with and without employment weights, while
including control variables, can nevertheless provide evidence on the regional differen-
ces in the aggregate management practice quality levels, and at least an impression
of the role of the allocation of employment between establishments. The results of
the OLS regression can be found in Table 4, where the other large areas are compared
to Helsinki-Uusimaa.

Adding employee education (average years of schooling) as a control variable in
columns 5 — 8 shows that the education level of employees might have a positive rela-
tionship with the management quality in Helsinki-Uusimaa, but the inclusion of this
factor does not dramatically change the results for regional differences. Productivity
(log(revenue)/number of employees) is, as expected, also positively correlated with the
management score, as seen in columns 9 — 16.

Qualitatively similar conclusions concerning regional differences are obtained from
the regressions that include both education and productivity effects, presented in col-
umns 13 —16 of Table 4. Helsinki-Uusimaa has an aggregate score that is between
0.05 and 0.06 higher than Southern Finland (p < 0.05), with and without industry fixed
effects. This difference could be considered somewhat economically significant in
magnitude since the management scores are normalized on a scale of 0 — 1. Without
industry fixed effects, Helsinki-Uusimaa’s aggregate score is approximately 0.04 higher
than Western Finland (p < 0.10). However, the statistical significance of the latter dif-
ference disappears when industry fixed effects are included.

With industry fixed effects included, the regional differences become larger by a
small margin in every regression, with and without the control variables, but the con-
clusions remain unchanged. Furthermore, columns 4, 10, 12, 14 and 16 of Table 4 pro-
vide evidence that the aggregate (employment weighted) management quality is
greater in Helsinki-Uusimaa than in Southern Finland.

The moment-based estimation in part 3.3 shows that the allocation terms are statis-
tically significantly different between Helsinki-Uusimaa and Southern Finland, but the
unweighted scores are not. The latter conclusion is supported by the OLS estimation,
which unfortunately cannot be used to estimate the former. Since the moment-based
estimation procedure does not allow control variables, the OLS estimation results are
more credible when examining differences in the aggregate scores. However, since
OLS does not allow for statistical inference or hypothesis testing concerning the allo-
cation component, we must rely on the moment-based estimation for the alloca-
tion terms.

The OLS results suggest that if we were able to include control variables in the
GMM estimation, we would find a statistically significant difference in the aggregate
scores of Helsinki-Uusimaa and Southern Finland, like we did for the allocation term.
Combining the GMM and OLS results indicates that the difference in the aggregate
scores can be attributed to differences in the allocative efficiency of the regions, not
differences in the quality of management practices at the establishment level.
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3.5. Validity of the results

As mentioned in section 2, the data are skewed towards larger establishments and
establishment size seems to be positively correlated with the management score. This
means that the sample means that are calculated from the data are likely to be too
high compared to the population means, unless post-stratification weights are used to
correct for this non-response bias. The post-stratification weights used in the inter-
national comparisons are calculated from the entire population of manufacturing
establishments, so they should be relatively effective in correcting for the non-
response bias.

It is unlikely that there are systematic differences in the amount of bias between
the large areas. Therefore, non-response bias should not significantly affect the main
conclusions presented in this paper. If the bias were bigger in one large area than in
another, the unweighted management score of the large area with greater non-
response bias would be overestimated. However, employment weighted measures are
much less affected by this type of bias, since the biggest measurement issues stem
from missing small, rather than big, establishments. This implies that the allocation
terms would be underestimated in the large areas with worse non-response bias.

Furthermore, the number of establishments in the data is relatively small, which
might partly explain the apparent lack of statistically significant results. The partition-
ing into large areas was chosen partly because of the small sample size, yet the num-
ber of data points for each area remains relatively low. The measured cross-regional
differences are also somewhat small in magnitude, which is a result that most likely
would not be affected by a larger sample size.

However, more robust results could be achieved by repeating the survey for a
larger sample, which should also contain the establishments that were included in the
2016 FMOP data. Combining more comprehensive data on management practices
with the exceptionally rich microdata of Statistics Finland would allow for more potent
robustness tests and further analysis. Creating a time series of Finnish management
practices using the FMOP methodology would also enable researchers to study how
the adoption of structured management practices evolves over time.

The FMOP, like any large-scale survey, almost certainly suffers from survey noise,
but there should be no systematic differences in the amount or type of survey noise
between the large areas. Therefore, it is unlikely to interfere with the comparisons.
Some rudimentary descriptive analysis was also conducted using Finnish regions
(NUTS 3) instead of large areas. The results suggest that the apparent statistical non-
significance of the cross-regional differences in the unweighted management scores is
likely preserved for this geographical division. However, for some of the regions, the
number of establishments in the data is extremely small. Figure 7 shows the
unweighted average management scores for each region.

We have also conducted the OLS and the moment-based estimations in log-units,
which returned similar results. Furthermore, the analysis was conducted with and with-
out mining and utilities, industries that are included in manufacturing® in the Finnish
sample but were not included in the United States MOPS. The exclusion of these
industries did not change the conclusions presented in the paper, but it does restrict
the data by an additional 98 observations. All the analyses in sections 2 and 3 are
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Figure 7. Unweighted average management scores by region.

descriptive, and without additional assumptions, no causal inferences can be made
based on the calculations that are presented.

4, Conclusions

An examination of Finnish manufacturing establishments, using data from the Finnish
Management and Organizational Practices Survey, showed no statistically significant
cross-regional differences in the unweighted management scores when comparing the
large areas of Finland. An Olley-Pakes decomposition is utilized to split the aggregate
(employment weighted) management score into an unweighted average component
and a covariance-like allocation term. Examining the regional differences in the OP
components using a moment-based estimation procedure, presented in Hyytinen,
llImakunnas, and Maliranta (2016), provides us with standard errors for the estimates of
the allocation term, which is novel in the literature.

Our analyses advice policy-makers to direct their attention to the competition and
the mobility of the labour force between firms. We find suggestive indications of small
to moderate regional variations in the allocation component of the management
scores of Finnish manufacturing establishments. This points to the allocation of
employment between establishments within regions as an explanation for the regional
differences in management practices. What drives this variation in Finland is a subject
for future research. However, Bloom et al. (2019) conclude that two key drivers for the
differences in the management practices in the United States are the business envir-
onment and learning spillovers.
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An OLS estimation is performed to support the conclusions drawn from the
moment-based estimation procedure. The results for the aggregate (employment
weighted) differences between regions are robust to the inclusion of the educational
level of employees and the productivity level of the establishments as control varia-
bles. However, with currently known methods, we are unable to test whether the dif-
ference in the allocation term is robust to the inclusion of control variables.

The results suggest that the regional variations in the aggregate score are related
to differences in the allocative efficiency within the regions, not to differences in the
quality of management practices at the level of establishments. This shows that statis-
tical inference concerning the allocation component of the decomposition is an inte-
gral part of any cross-regional, or cross-country, comparisons of management
practices. The literature has so far largely ignored this aspect of the uncertainty con-
cerning the measurement of management practices.

Many countries have found large differences in the quality of management practi-
ces between establishments, firms, industries and geographical areas (Bender et al.
2018; Bloom, Sadun, et al. 2016; Bloom et al. 2019). Since management practices are
also closely related to firm productivity (Bloom et al. 2019), and therefore economic
competitiveness, understanding the variations in management practices should clearly
be of major policy interest. In particular, the share of the workforce that is allocated to
establishments with different levels of management practices is a policy relevant piece
of the productivity puzzle. The results presented in this paper highlight the import-
ance of workforce allocation, and the uncertainty regarding its estimates, when meas-
uring management practices.

Despite the varied economic and demographic features of the Finnish large areas,
and in contrast with the international results, we find surprisingly little cross-regional
variations in the quality of management practices in Finland. This, and the already
internationally competitive level of Finnish management, implies that investing in the
improvement of management practices is unlikely to be the most effective tool in
compressing regional disparities, for example.

Instead, our analysis suggests that more attention should be paid to factors that
are reducing the mobility of the workforce and hampering competition between firms,
both important elements of (re)allocation of employment. Besides being a mechanism
of reallocation, the mobility of the labour force works as a channel of knowledge spill-
overs between firms (Maliranta, Mohnen, and Rouvinen 2009). Competition may
increase firms' incentives to invest in their management practices (Bloom and Van
Reenen 2007; Bloom et al. 2015) and drive workforce towards best-managed firms
through a process involving creative destruction, with the result of improved competi-
tiveness at the level of the economy or its regions.

We suggest that if the methods presented in this paper were used to analyse the
management differences of cities and industries, in other countries or between coun-
tries, researchers might find results that are of major policy relevance for the purpose
of improving productivity and economic competitiveness. Our cross-regional analysis
highlights the uncertainty in international comparisons when they are performed with-
out the use of micro-level decomposition methods and standard errors for the covari-
ance-like allocation term.
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Notes

1. See for example Foster, Haltiwanger, and Krizan (2001) for an overview.

2. A more detailed description is provided in the appendix.

3. We thank an anonymous referee for suggesting a consideration of the potential role of
digitalization in the monitoring dimension of management.

4. Level 2 of the subdivisions in the Nomenclature of Territorial Units for Statistics (NUTS)
codes of Finland.

5. Establishments were classified as manufacturing if they belong to industries 05-39 in the
Standard Industrial Classification TOL 2008 (Statistics Finland 2017)

6. Available at  https://www.census.gov/programs-surveys/mops/technical-documentation/
questionnaires.html.
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Appendix: data description
Survey Design

Sampling frame

The enterprise-level sampling frame for the 2016 FMOP is based on the total sample of
Statistics Finland’s Financial statements inquiry for enterprises (TILKES). The TILKES concerns all
enterprises that employ over 50 people, or who alternatively have a turnover of more than EUR
40 million or whose balance sheet exceeds EUR 300 million (Statistics Finland 2017). The inquiry
also includes 10-50 employee enterprises, which have been selected using random sampling,
some enterprises with less than 10 employees and all enterprises that are owned by municipal-
ities. The inquiry includes approximately 6000 enterprises in total. The FMOP sampling frame
consists mainly of the over 3-employee manufacturing establishments of the over 50-employee
enterprises that are included in the TILKES inquiry.

Sample

The sample for the 2016 FMOP data collection consisted of 2509 manufacturing establishments
with at least 4 employees that were extracted from the manufacturing and non-manufacturing
enterprises that were included in the TILKES based sampling frame. Establishments were classi-
fied as manufacturing if they belong to industries 05-39 in the Standard Industrial Classification
TOL 2008 (Statistics Finland 2017). A manufacturing establishment with at least 4 employees
was picked from the sampling frame if it was a part of an enterprise that meets at least one of
the following criteria: (1) More than 50 employees, (2) greater than a EUR 40 million turnover,
or (3) a balance sheet of more than EUR 300 million. The main rule for the sample selection was
the number of personnel, but the sample includes 38 enterprises with less than 50 employees,
which is due to the other conditions. Because the establishments in the sample were chosen
using nonprobability sampling, most of the results can only be generalized to the subset of
manufacturing establishments that have at least 4 employees and are a part of an enterprise
with at least one of the qualities that were listed above. (Statistics Finland 2017.)

Data collection

The first step of data collection was to find a respondent for each establishment in the sample.
Telephone interviews were conducted to find the plant managers to whom to send the ques-
tionnaire. 10% of the original sample was lost at this phase due to over-coverage and recipients’
unwillingness to answer. The survey was conducted as an internet questionnaire, and the
description, instructions and link for it were sent out as an email to the target respondents.
Responding was voluntary, and three follow-ups were sent to establishments that could not be
reached or did not respond. Over-coverage and establishments that were explicitly unwilling to
answer were dropped after each follow-up.
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Questionnaire content

To ensure comparability between results, the FMOP questionnaire followed the United States
2010 MOPS® as closely as possible. The questionnaire has a total of 35 questions, 16 of which
concern management practices. In addition to the 16 management questions, the questionnaire
has 13 questions on organizational practices and 6 background questions. The questionnaire
concerns the past year (2016), but most of the questions also have a recall component where
respondents are asked to give an answer regarding the circumstances five years earlier (2011).
The questions are in Finnish and have been translated to correspond with the questions of the
US MOPS. The complete FMOP questionnaire can be found at the end of this document.

Data

The final number of valid responses was 731 with a response rate of approximately 31% after
accounting for over-coverage. According to the feedback from the establishments, the voluntary
nature of the survey was a major negative factor in their willingness to respond. This can also
be seen when comparing the 31% response rate of the FMOP to the 78% response rate of the
original 2010 MOPS in the United States where the survey was mandatory. Technical issues also
affected the response rate since the survey was conducted solely through the internet. The ana-
lysis of the total non-responses that was conducted by Statistics Finland showed that the distri-
bution of the respondents was skewed towards larger establishments, as measured by the
number of personnel. Statistics Finland conducted post-stratification to provide sample weights
that correct for non-response bias. The over-coverage of 146 establishments was also taken into
account when constructing the sample weights.
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