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Abstract

The Policy Research Working Paper Series disseminates the findings of work in progress to encourage the exchange of ideas about development 
issues. An objective of the series is to get the findings out quickly, even if the presentations are less than fully polished. The papers carry the 
names of the authors and should be cited accordingly. The findings, interpretations, and conclusions expressed in this paper are entirely those 
of the authors. They do not necessarily represent the views of the International Bank for Reconstruction and Development/World Bank and 
its affiliated organizations, or those of the Executive Directors of the World Bank or the governments they represent.
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Embedding management and operational practices survey 
in a broader firm capabilities survey, this report finds that: 
(i) relative to the rest of Croatia, an average firm in the
lagging region of the country (Eastern Croatia) is only
slightly behind in the adoption of structured management
practices. Nevertheless, overall, Croatia is farther from a
frontier economy such as the United States. (ii) There is
wide heterogeneity in adoption of management practices in 
the country, such that a large share of firms in the lagging
region are badly managed relative to those in the rest of the
country. (iii) Better managed firms in all regions, including 

Eastern Croatia, show superior firm performance. What 
drives better management? Global linkages matter for firms 
in other countries and in all regions of Croatia except the 
lagging region. Unlike other countries, firms in Croatia do 
not upgrade management quality as they age, perhaps due 
to lack of pro-competitive forces. This report recommends 
focusing on policies that improve allocative efficiency in 
the region and help firms establish global linkages, and 
more direct intervention for improving the management 
quality of firms.

This paper is a product of the Finance, Competitiveness and Innovation Global Practice. It is part of a larger effort by the 
World Bank to provide open access to its research and make a contribution to development policy discussions around the 
world. Policy Research Working Papers are also posted on the Web at http://www.worldbank.org/prwp. The authors may 
be contacted at agrover1@worldbank.org. 
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Section 1: Why Do Management Capabilities Matter? 

The persistence in productivity differences between firms, within the same industry, is striking and puzzling. For 
example, labor productivity for plants in the 90th percentile, within narrowly defined four-digit US manufacturing 
industries, is four times as high as plants in the 10th percentile. Likewise, the difference in Total Factor Productivity 
(TFP) is twice as high, when controlling for other factors (Syverson, 2011). These differences persist over time and 
are robust to controlling for plant-specific prices in homogeneous goods industries. Such TFP heterogeneity is not 
an artifact of the US data; it is also evident in several other countries. It is well-known that variations in productivity 
trump any other source of heterogeneity in firm performance: in the United States, firms in the 90th percentile of the 
productivity distribution produce twice as much with the same set of inputs as firms in the 10th percentile, whereas 
in China and India this gap is 5:1 (Hsieh and Klenow 2009). Often such within-industry productivity differentials 
are attributed to “hard” technological innovations, as embodied in patents or in adoption of advanced equipment. 
Bloom et al. (2016a) provide an alternative explanation, which is also the focus of this paper, that is, productivity 
differences reflect variations in management practices. 

Bloom et al. (2016a) propose that some forms of management practices are like “technology”, in the sense that they 
raise firm productivity. Bloom and co-authors have significantly advanced the empirical foundations for measuring 
management practices across firms and countries, which has allowed core theories in many fields such as 
international trade, labor economics, industrial organization and macroeconomics to incorporate firm heterogeneity 
as a central component. While a frontier topic globally, there exists little evidence on managerial practices of firms 
in Croatia and the relationship between management and productivity. Nevertheless, there is some evidence on 
management in countries from the Europe and Central Asia region, where Bloom et al. (2011) find a strong 
association between managerial practices and firm performance.1 To quantify the importance of management for the 
performance of firms in Croatia, and particularly in Eastern Croatia, we conducted a survey on firm capabilities in 
Croatia, which includes the following modules: (i) Working Time, Employed Personnel and Remunerations; (ii) 
Training; (iii) Business Capabilities and Entrepreneurship; (iv) Government Programs and Funding; (v) Global 
Production Chains; (vi) Science, Technology and Innovation and (vii) Access to Finance. 

This study analyzes the outcomes for Eastern Croatia along several dimensions of firm performance, including not 
only labor productivity, total factor productivity (TFP) and profits, but also outcomes relating to average skill 
intensity, training, innovation and technology adoption. These outcomes are evaluated with management capabilities 
being the centerpiece, that is, we associate all the measures of firm performance with the adoption of structured 
management practices.  

How are structured management practices measured? The survey module on Business Capabilities and 
Entrepreneurship includes 15 core questions of the US Census Management and Organizational Practices Survey 
(MOPS) main module. The survey was deliberately designed to replicate the US Census MOPS to maximize 
comparability with the United States as well as other countries where this survey has been conducted (e.g., the United 
Kingdom, Canada, the Russian Federation and Mexico). We exploit the survey data on 585 small and medium 
enterprises (SMEs) in the manufacturing and services sectors. Of these 585 firms, 145 firms are from Eastern Croatia. 
The survey was conducted from January 2019 to June 2019. The FINA database provides the sample frame for this 
survey, where the sample was stratified by region and sector.2 Firms were randomly sampled and interviewed face 
to face. Firm responses to questions on managerial practices are aggregated into a single management score, 

 
1 In 2008 and 2009, the European Bank for Reconstruction and Development (EBRD) in cooperation with the World Bank (WB) conducted a 
new survey, the EBRD-WB Management, Organization and Innovation (MOI) survey. 
2 The Financial Agency (Fina) is the leading Croatian provider of financial data services. The database comprises of all tax registered firms in 
Croatia.  
 

https://www.census.gov/programs-surveys/mops/technical-documentation/questionnaires.html
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following Bloom et al. (2019a). Survey data on managerial practices, mark-ups, technology adoption and innovation 
are merged with other firm performance data such as profits, sales per employee and TFP from the FINA database.   

One objective of this survey is to provide robust evidence on the link between management and firm performance in 
Croatia and in Eastern Croatia (or Slavonia).3 The overall analysis may not allow to causally relate management 
capabilities to performance of firms but provides support for specific interventions aimed at improving firm 
productivity and for piloting policies and programs. For example, our analysis helps benchmark management 
capabilities in Eastern Croatia and in Croatia overall compared to other countries, the types of management practices 
that seem more relevant for firms, and the characteristics of enterprises whose management capabilities help explain 
further differences in performance.    

We present some stylized facts for firms in Eastern Croatia and compare them with other regions in Croatia. We find 
that, first, when benchmarking management scores in Slavonia and in Croatia against the United States, it is 
noteworthy that the average management score, just like TFP, is higher in the United States than it is in Croatia, and 
even higher than in Slavonia (Tables 1a and 1b). The average manufacturing firm in Eastern Croatia scores 0.532 in 
adopting advanced management practices, a value very similar to that in the rest of Croatia (0.542) but behind the 
one in the United States (0.615, Bloom et al., 2019a). Comparing Croatia’s management practices with those in 
Russia (Grover and Torre, 2019) and Mexico (Bloom et al., 2019b), other countries for which comparable data are 
available, we find that an average manufacturing firm in Croatia is better managed than its counterparts in Russia 
(average score, 0.43) and Mexico (average score, 0.39).4,5  

Second, weaknesses in management practices particularly relating to data-driven performance monitoring cripples 
the overall management score in Croatia as well as Eastern Croatia. Data-driven performance monitoring includes 
specific practices that help managers define their key performance indicators (e.g. inventory, sales, absenteeism) and 
appropriately track them periodically over time, while incentives management practices relate to how managers and 
non-managers are awarded bonuses and promotion. The result for Croatia regarding the weaknesses of these sub-
indices is similar to that in Russian manufacturing, that is, the monitoring aspect of structured management is weaker. 
By comparison, this finding is different from that in the United States and Mexico, where manufacturing firms are 
stronger in monitoring vis-à-vis structured management practices relating to workers’ incentives and target setting.  

Third, an interesting finding of this survey data is that services firms are farther from the frontier when it comes to 
adoption of structured management practices. Services firms were included in a MOPS framework survey for the 
first time in Mexico, where, as in the case of Slavonia and Croatia, it was also found that adoption of structured 
management practices is weaker relative to that in manufacturing (Bloom et al., 2019b). They attribute the lower 
management score in services to a lack of pro-competitive environment, which lowers the pay-off from adopting 
better management practices. In Eastern Croatia, an average services firm scores 0.519 on the adoption of the most 
advanced management practices, compared to 0.535 in manufacturing. As in Bloom et al. (2019b), we also conjecture 

 
3 We use the terms Eastern Croatia and Slavonia interchangeably. ‘Slavonia’ is used as a shorthand for the region of Slavonija, Baranja & 
Srijem, consisting of five counties in Eastern Croatia. These five counties are: Brod-Posavina county, Osijek-Baranja county, Pozega-Slavonia 
county, Virovitica-Podravina county, and Vukovar-Srijem county.  
4 Apart from data availability, it makes sense to compare Slavonia with the federal districts covered in Russia because, in both cases, the 
regions are part of a transition economy in Europe, although arguably Russian districts are much larger in size as well as in per capita GDP 
terms than any region in Croatia. Comparison with Mexico is also revealing in the sense that Mexico’s per capita GDP is closer to Slavonia 
(but lower than Croatia), but has a strong manufacturing base, and thus offers another perspective for comparison, apart from the United States, 
which is the benchmark frontier economy (upper bound). In fact, to minimize error margin, we took advantage of access to Mexican survey 
data on management capabilities at the sample stratification stage and the count of firms to be interviewed by sector within each region is 
based on an analogous comparator state in Mexico. For example, the sample distribution across sectors in Dalmatia is based on Quintana Roo, 
a state in Mexico with similar economic structure and relative income ranking as Dalmatia. Likewise, the target sample distribution of firms 
in Zagreb is based on Mexico City.  
5 We are concerned that the higher score in Croatia may be a result of a low response rate and a likely selection bias. However, it should be 
noted that we did not find a significant selection bias based on observable characteristics of firms such as size, age, sector and export status.  
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that a lack of market competition in Croatia and particularly so in Slavonia may partly explain poor management 
among services firms.   

Table 1a: Management in Croatia is farther from the frontier, and more so in Slavonia 

 

Table 1b: Management score lower in services, particularly for Slavonia 
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A fourth striking feature of this newly collected data in Croatia is that management shows a wide dispersion across 
firms in Eastern Croatia as well as in other regions in Croatia (see Figure 1), a finding comparable to other countries. 
Interestingly, the distribution of management score across firms suggests that management in Slavonia, relative to 
Croatia, has a thicker left tail and a thinner right tail, that is, relative to Croatia, a larger share of firms in Eastern 
Croatia are badly managed and a much smaller share is better managed. In particular, 42 percent of firms in Slavonia 
score below 0.5, as compared to 38 percent in other regions in Croatia, while only 3.5 percent of these firms have a 
score over 0.75 relative to 6 percent in other regions of Croatia. The heterogeneity in the distribution of management 
scores in Croatia is even more remarkable compared to countries at the frontier, for example, in the United States, 
18 percent of firms have a management score over 0.75. Nonetheless, the finding on the distribution of the 
management score in Croatia is similar to that noted in Russia (Grover and Torre, 2019) and Mexico (Bloom et al., 
2019b).   

Figure 1: Relative to other regions in Croatia, larger share of firms in Slavonia are poorly managed  

 

Why does management matter? Across countries, Hall and Jones (1999) show how the stark differences in 
productivity account for a substantial fraction of the differences in average income. Differences in managerial quality 
are critical in explaining such cross-country differences in income levels, productivity, innovation and firm 
dynamism. For example, Bloom and Van Reenen (2010) attribute differences in productivity across firms in Asia, 
Europe, and North and South America to the heterogeneity in management practices across firms in these regions. 
Other performance measures, such as profitability and survival rates, are also positively correlated with good 
management practices. A novel finding of their work is that the cross-country variation in management practices 
was, in fact, smaller than differences between firms in the same country, suggesting that firm- and sector-specific 
factors were at least as important as the general business environment in shaping managerial performance. 
Differences in management are also correlated with competition, labor market flexibility, education and ownership 
structure.  

Fifth, consistent with the findings in other countries and data sets, a critical finding of this report is that structured 
management, that is, more intensive monitoring and more aggressive performance incentives (e.g., hiring, firing, pay 
and promotions), is associated with superior firm performance (figure 2). Figure 2 shows a clear pattern of higher 
sales per employee, wage per employee (quality of jobs), the share of firms adopting more sophisticated technology 
for quality controls, registering for patents, or training staff for their employees. More specifically, if management 
capabilities improve by magnitudes similar to that experienced in a field experiment on firms in India (that is, about 
38 percent, see Bloom et al., 2013), then, conditional on observable factors such as industry, capital intensity, firm 
age, size and so on, such a change is associated with an increase in profit margin and sales per employee (labor 
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productivity) for an average firm in Eastern Croatia by 7 percent. Likewise, similar changes in management scores 
are associated with a 14 percent higher probability for an average firm in Eastern Croatia to introduce new products 
or processes, register for patents and 17 percent greater likelihood for an average firm to adopt more sophisticated 
technology, (e.g. for quality control). The analogous associated increase in all other regions is 13 percent in profits, 
5 percent in sales per employee, while the probability of innovating and adopting more sophisticated technology 
increases by 24 and 9 percent respectively.6   

Figure 2: Management matters for firm performance outcomes 

  

  

  

 
6 As illustrated in figure 2, in the absence of controls, the relationship between management and firm performance appears to be weaker for 
Slavonia than in the rest of the regions. However, regression estimates that control for firm characteristics and fixed effects show that the 
correlation of firm performance and management is higher for firms in Slavonia for many economic outcomes, such as sales per employee 
and technology adoption.  
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How do these results inform firm interventions designed for enhancing aggregate productivity? A simple answer to 
this question is that management can be improved with concerted effort. For example, an experiment with 17 textile 
firms in India provides a proof-of-concept that intensive individualized consulting can deliver lasting improvements 
in the practices of badly managed firms, resulting in productivity improvements by 17 percent (Bloom et al., 2013). 
Although this intervention improved management and firm performance, it came at a huge cost of approximately 
$75,000 per treated firm. This high cost is likely to be prohibitive for many small and medium enterprises (SMEs) 
to finance themselves, and for governments seeking to scale this up for assisting a large number of firms. To counter 
this, Iacovone et al. (2019) tested two alternative approaches to improving management among firms producing auto 
parts in Colombia. The first uses intensive and expensive one-on-one consulting, while the second draws on 
agricultural extension approaches to provide consulting to small groups of firms at approximately one-third of the 
cost of the individual consulting services. Their results show that both approaches lead to improvements in 
management practices of a similar magnitude (8-10 percentage points), so that the new group-based approach 
dominates on a cost-benefit basis.7 This points to the potential of group-based approaches as a pathway to scaling up 
management improvements. 

Finally, given that management can be improved, our analysis of the survey data already points to some of the 
shortcomings in the incentive system for firms that inhibit adoption of structured management practices. For 
example, results suggest that management practices are negatively correlated with firm age, and especially so in low-
tech manufacturing and non-knowledge intensive services. Moreover, the magnitude of this negative association is 
larger in Slavonia. This finding is surprising when compared with the United States or Mexico, where firms tend to 
improve their management practices as they age. The hypothesis is that, as firms grow, their production processes 
become more complex and, in order to stay in the market, they have to upgrade their management capabilities. 
However, in Croatia, firms continue to survive without the need to do so. This indicates the possibility that in Croatia 
learning and market selection are not operating perhaps due to the lack of pro-competitive forces.8 Likewise, the 
finding that exporting firms are better managed confirms that the selection and learning mechanism actually works 
in Croatia, if firms compete in international markets. More precisely, the management score of a manufacturing 
exporter in Croatia is likely to be higher by 8 percent than for an average firm. The fact that this result is mainly 
driven by high-tech manufacturing exporters in the other regions of Croatia, where the management score is likely 

 
7 Their results suggest that group-based intervention led to increases in firm size over the next 1.5 years, including a statistically significant 
increase in employment, while the impacts on firm outcomes are smaller and statistically insignificant for the individual consulting. 
8 In the United States, it is well-known that “up-or-out” dynamics, in which unsuccessful firms exit or are bought out by more successful 
competitors who absorb the labor and capital released by exiting firms, drive productivity and business dynamism (Haltiwanger et al., 2013). 
In the case of Croatia, such selection dynamics do not seem to work in a similar way, and firms that are badly managed continue to survive.   
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to be 16 percent higher, points to the potential for improving management capabilities among other firms and sectors. 
By comparison, in Eastern Croatia, exporters are not significantly better managed than the rest of the firms.  

The paper beyond this point is organized as follows: Section 2 compares firms in Eastern Croatia with Zagreb and 
other regions of Croatia on key parameters surveyed, including firm capabilities other than management (e.g. skills, 
innovation, technology adoption), outcomes on firm performance (e.g. labor productivity), and the constraints that 
firms face across different regions of Croatia. Section 3 introduces the methodology for computing management 
scores and compares management capabilities in Eastern Croatia with other regions of the country, and across 
countries. Section 4 presents some descriptive results on firm characteristics that are associated with management 
capabilities in Eastern Croatia relative to other regions in Croatia. Section 5 presents a simple regression framework 
for assessing the association between management practices and firm performance. Section 6 explores the drivers of 
good management practices. Section 7 concludes with policy recommendations.  

Section 2: Firm Capabilities Survey 

In this section, we utilize the firm level survey to understand the differences between firms across regions in Croatia.   

2.1 Firm Performance, Technology Adoption and Obstacles – Comparing firms across regions 

We compare firms based on three broad categories across Zagreb, Eastern Croatia and other regions in Croatia, 
excluding Zagreb and Eastern Croatia. The three categories are classified as follows: (1) firm performance – we use 
sales/employee (labor productivity) and gross value added (GVA) per employee as the two indicators; (2) innovation 
and technology adoption. For innovation, we assess whether a firm has registered itself for a new trademark, patent, 
utility model or industrial design and for the latter, we review the use of technology for quality and control 
management and introduction of new products and processes; and (3) the different types of obstacles the firms face 
during their operations.  

Figure 3: Firm performance in Slavonia is lower than that in Zagreb and other regions 

 

Comparing real labor productivity (sales per employee) and real GVA per employee of firms across Zagreb, Eastern 
Croatia and other regions of Croatia, we note that both the indicators of performance are highest in Zagreb, and 
lowest in Slavonia, especially in terms of GVA per employee (Figure 3). Labor productivity in Eastern Croatia is 
half that of Zagreb and other regions of Croatia; while, in the case of gross value-added it is one-third of that observed 
in Zagreb and one-half relative to other regions of Croatia.  
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2.2 Technology adoption and innovation 

Why is firm performance in Eastern Croatia lower relative to other parts of the country? One reason for the observed 
poor performance could be lower firm capabilities. This may manifest itself in the form of efforts to undertake 
innovation (process or products) and the adoption of sophisticated technology, for example for improving business 
processes, such as procurement or for tracking quality. The survey suggests that, while the share of firms that 
introduced new products and processes are similar in Slavonia relative to the rest of the regions, a much smaller 
share uses advanced technology for procurement and quality management (Figure 4).  

When splitting the share of firms that introduced new processes versus products, firms in Eastern Croatia are more 
active in introducing new processes rather than innovative products. To this end the we consider the count of firms 
that have registered for trademarks, patents, utility models and industrial designs.  Firms in Eastern Croatia are doing 
worse than their counterparts in Zagreb in introducing trademarks and patents. Impressively, firms in Slavonia are 
registering more for industrial designs than any other place in Croatia (Figure 5).  

Figure 4: Firms in Slavonia lag behind in adoption 
of advanced technology 

 

Figure 5: Firms in Slavonia lag behind product 
innovation but not with respect to industrial designs 

 
 

2.3 Skills  

Another reason why firm performance in Eastern Croatia could be lower than the rest of the regions is perhaps found 
in the availability and quality of skills. One of the main problems, which has been identified by the firms across 
regions is the issue of skill shortage. We consider the top three shortage challenges with respect to skills among firms 
in Eastern Croatia, Zagreb and other regions. Ability to solve problems and initiative to participate in the job market 
are the two major problems cited by the firms for skill shortage across regions. The proportion of firms that perceive 
that the ability to solve problems is one of the core reasons for the skill shortage is highest in Eastern Croatia. Firms 
in Eastern Croatia additionally cite educational quality as the third most important problem, whereas firms in Zagreb 
and other regions do not perceive this as a big challenge; rather, problems relating to employees’ attitudes (e.g., 
discipline) could be a bigger constraint.  
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Figure 6: Firms in Slavonia perceive education quality to be a top challenge for worker’s skills 

 

2.4 Business Environment 

External factors such as enabling conditions for businesses to flourish can also significantly influence firm 
performance. We investigate the obstacles for firms’ motivation to upgrade to better production or management 
processes. Figure 7 lists seven different problems in order of their importance reported by the firms. Most firms in 
Eastern Croatia (and in other regions, including Zagreb) perceive lack of skilled workers and political instability and 
corruption as the two main obstacles affecting their operations.  

Figure 7: Lack of skilled workers, political instability are among the top obstacles for firms in Croatia 

 

Among the major economic problems that a firm perceives as binding constraints to their growth, Figure 8 suggests 
that Slavonian firms find taxes and qualification of the workforce to be a major roadblock. This is similar to the 
problems faced by firms in Zagreb and other regions.9 

 
9 The survey asks firms to rank the top problems in their growth and operations. This does not necessarily imply that taxes, for example, vary 
sub-nationally but that firms in a given region perceive the noted problem as a bigger constraint. 
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Figure 8: Slavonian firms find high taxes and qualification of the workforce to be a major hurdle 

 

With firms facing multiple constraints, there are several government programs that are available to help firms. In 
fact, of the 585 surveyed firms, nearly 59 percent of these firms have applied for some government program in the 
last three years, with the largest share being in Eastern Croatia (62 percent), relative to Zagreb (58 percent) and other 
regions (59 percent).10 Nonetheless, nearly 40 percent of the firms do not participate in government programs. Why? 
Among the programs that are available, a large share of firms in Eastern Croatia do not find it appropriate to their 
needs, while others find it administratively burdensome to fulfill the application requirements (Figure 9).  

Figure 9: Customizing programs to firm’s needs and reducing administrative burden may encourage participation 
in government programs  

 

Section 3: Critical Firm Capabilities: Management in Focus 

3.1 Why do we need a management survey?  

Although managerial and organizational practices have been conceived to be critical in affecting firm outcomes since 
the time of Adam Smith’s pin factory and Walker’s 1887 paper on business performance, these practices are not well 
measured in administrative data on firms or the commercial data on companies’ accounts. Some studies have used 

 
10 The lowest participation rate was observed in Dalmatia (47 percent).  
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information on publicly traded firms to link managerial style of senior managers and company performance (e.g. 
Bertrand and Schoar, 2003). These data are rather limited to a country such as the United States, and there is evidence 
that suggests a company is far more than simply the identity of its most senior employee (Bender et al, 2015). 
Furthermore, this type of data on its own does not tell much about how firms are managed or organized. Therefore, 
over the last decade, Bloom and his co-authors have attempted to fill this gap in data by collecting comprehensive 
information on management practices (see Bloom et al., 2014).  

In general, three broad management and organizational capabilities are generally recognized to be important for firm 
productivity (Bloom et al., 2016b): (i) performance monitoring: collecting and analyzing information, on daily 
activities of the firm for continuous improvement, (ii) target setting: using and stretching short and long run targets, 
tracking outcomes, and taking appropriate action, and (iii) performance incentives:  rewarding high-performing 
employees, and retraining or moving underperformers and careful hiring. To collect information on these practices, 
two alternative strategies could be deployed: (i) Open-Ended questions (e.g. world management survey, WMS)11 
and (ii) Closed-Ended questions (e.g. Management and Organizational Practices Surveys, MOPS).12 Table 2 
summarizes the comparison of the two approaches on a number of dimensions.  

Table 2 – Comparing open-ended versus closed-choice methods for collecting information on management 
practices 

 
Source: Bloom et al. (2016b) 
 

Being interactive in nature, WMS elicits better quality of responses, MOPS, on the other hand, is cheaper and 
scalable. Conducting WMS requires highly trained interviewers, which is expensive and often difficult to organize. 

 
11 Designing these surveys take some expertise in terms of selecting questions and response grids and hence intense training and monitoring 
of the interview team. The full questionnaire is available on www.worldmanagementsurvey.com.  
12 The full questionnaire is available on http://bhs.econ.census.gov/bhs/mops/form.html. 

http://www.worldmanagementsurvey.com/
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Based on Bloom and Van Reenen (2007), MOPS uses a multiple choice based evaluation tool that defines 16 key 
management practices in the above mentioned three areas –monitoring, setting targets and talent management. For 
each management practice, the responses are bounded by the choices in the questionnaire.  

3.2 Sample and firm capabilities survey in Croatia 

To collect data on managerial practices, we follow the exact questionnaire of management practices module of the 
MOPS framework for a survey in Croatia. The reason for replicating the MOPS framework is to maximize the 
comparability of firm management practices in Croatia to the United States13 and other countries where such a survey 
has been conducted (e.g. Russia and Mexico). In addition, we also included other modules on firm capabilities to 
collect more information on the drivers and consequences of structured management practices. The survey was 
targeted at company managers, who are senior enough to have an overview of management practices but not so 
senior as to be detached from day-to-day operations.  

3.3 FINA as sampling frame and stratification 

The sample was stratified according to the following characteristics: 

• Sector:  
(i) High-tech manufacturing (NACE codes: 20, 21, 26, 27, 28, 29, 30) 
(ii) Low-tech manufacturing (NACE codes: 10, 11, 13, 14, 16, 17, 18, 22, 23, 25, 31, 32, 33) 
(iii) Knowledge intensive services (NACE codes: 50, 58, 60, 61, 62, 63, 64, 66, 69, 70, 71, 72, 73, 

74) 
(iv) Non-knowledge intensive services (NACE codes: 45, 46, 47, 49, 52, 55, 56, 68, 79) 

• Regions: Counties in Croatia are mapped to five broad regions. These include: (i) Zagreb and Zagreb county 
(ii) Northern Croatia (iii) Dalmatia (iv) Croatian Coast and Istria (v) Slavonia or Eastern Croatia. Below is 
the mapping of counties and Zagreb to the five regions.   

 

Although firms were not stratified by size, the survey was conducted only for small and medium firms (10-250 
employees in manufacturing and 6-250 in services).14 The rationale for the chosen size category is the following: 
For smaller firms, adopting identified areas of management practices, as measured by MOPS, does not make much 
sense. By comparison, for larger firms, the distinction between establishments becomes blurred. This is critical 

 
13 MOPS is comprised of 36 multiple choice questions about the establishment. The survey is split in three broad sections: management 
practices (16 questions), organization (13 questions) and background characteristics (7 questions).    
14 The distribution of services firms is comparable to that of manufacturing firms with 10 or more employees in terms of the sector’s 
contribution to firm count, employment and sales when the lower threshold is set to 6 employees.  
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because performance information from the FINA database is available at the firm level, while for larger firms there 
may be vast differences in management scores across plants.  

Of a total of 122,111, active firms recorded in FINA for the year 2017, a total of 13,905 firms meet the above criterion 
and have non-missing values of employment and sales such that a basic measure of firm performance, sales per 
employee, can be computed. The data on firm performance in Croatia are basic, substantially limiting the ability of 
researchers to apply the latest techniques for measuring and understanding firm productivity. These data sets allow 
for analysis of productivity using measures such as output per worker or TFP (e.g., using the Levinsohn and Petrin 
methodology). Due to unavailability of product-level price information by firms, total factor productivity (TFP) is 
often measured in revenue (known as TFPR) rather than quantity terms (known as TFPQ). This is not ideal because 
firms may charge higher prices—and therefore appear to be more productive in TFPR terms—for reasons that are 
unrelated to technical efficiency.15  Up to date, a total of 585 firms have been surveyed for which information is 
available. The information on the distribution of the surveyed firms is shown in table 3.  

Table 3: Distribution of firm count by region and sector 

 

3.4 Computing the management score 

Firm responses to questions on managerial practices are aggregated into a single management score following Bloom 
et al. (2019a) in two steps. First, the responses to each of the management practice question are normalized on a 0-1 
scale: the response which is associated with the most structured management practice is normalized to 1, and the one 
associated with the least structured is normalized to zero. More structured management practices are those that are 
more specific, formal, frequent or explicit.16 Second, the management score is calculated as the unweighted average 
of the normalized responses. Thus, the final score on a firm’s management practice is scaled from 0 to 1. Firms with 
the extreme score 0 are those that selected the options that show little structure around performance monitoring, 
targets and incentives in the firm, while those with perfect score of 1 represent an establishment that selected the top 
category revealing an explicit focus on performance monitoring, detailed targets and strong performance incentives. 

 
15 Foster et al. (2008) show that TFPR is positively correlated with TFPQ but confounds the “true” measure with idiosyncratic demand and 
factor prices effects. For a set of 11 highly homogeneous manufactured products in the United States (for example, ready-mixed concrete, raw 
cane sugar, boxes, and the like), the authors report a correlation of 0.75 between the two measures. 
16 Some examples are in Bloom et al. (2019a) while detailed instructions for assigning scores are available on the US census website. Available 
on http://bhs.econ.census.gov/bhs/mops/SUR766_9.html. 
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We also separate the overall management index into two sub-indexes separately assessing monitoring practices and 
practices relating to incentives and targets. 

Section 4: Management in Croatia: Some descriptive results 

4.1 Do firms in Croatia adopt structured management practices?  How different are firms in Eastern Croatia?   

Similar to the findings in other countries such as Russia (Grover and Torre, 2019), and Mexico (Bloom et al., 2019b), 
adoption of structured management practices across Croatian firms is quite heterogeneous. The average management 
score for firms in Croatia was 0.535 – that is, on an average the surveyed firms adopted 54% of overall structured 
management practices (Figure 10a).17  

Figure 10a: Croatia has a lot of badly managed firms, and fewer of the better managed ones, relative to advanced 
countries  

 

Although the correlation between management scores collected via open-ended methodology, viz., WMS versus 
closed-ended questionnaire such as MOPS is positive but low, we present the results from WMS on the distribution 
of management scores in countries such as Sweden, the United Kingdom and the United States to contrast the thick 
left tail in Croatia (figure 10b). 

Figure 10b: Advanced countries have a large share of better managed firms and fewer of the poorly managed ones 

 

 
17 Of the 585 manufacturing firms surveyed in the five regions in Croatia, all of them have more than 10 non-missing responses that allows 
for computing a more precise management score (Bloom et al., 2019a). 
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When comparing Eastern Croatia with the rest of Croatia, it also becomes apparent that the spread of management 
practices is large and more so for Slavonia (Figure 11). In particular, 42 percent of firms in Eastern Croatia score 
below 0.5, as compared to 38 percent in other regions in Croatia, while only 3.5 percent of these firms have a score 
over 0.75 relative to 6 percent in other regions of Croatia. By comparison, 18 percent of firms in the United States 
have a management score of over 0.75.18  

Figure 11: Relative to other regions in Croatia, larger share of firms in Slavonia are poorly managed firms 

 

4.2 On which management practices is Slavonia doing better? Which practices are worse? 

Although adoption of structured management practices relating to data driven performance monitoring is less popular 
among firms in Croatia, the problem is slightly more acute in Eastern Croatia, as is evident from the heavy left tail 
(Figure 12). Said differently, a higher proportion of firms in Slavonia score poorly on data-driven performance 
monitoring and on the use of incentives and targets than elsewhere in Croatia.  In fact, 95.2 percent of Slavonian 
firms score less than 0.75 on data-driven performance monitoring, while this figure is 84 percent with respect to 
practices relating to incentives and targets. The figures are marginally better for other regions in Croatia, that is, 92 
percent of firms in other regions have a management score on data-driven performance monitoring below 0.75, while 
this share is 83 percent with respect to the index on incentives and targets.   

 

 

 

 

 

 

 

 

 
18 See detailed statistics presented in Annex table A.1a and A.1b. In particular, table A.1b presents the average score for each question.  
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Figure 12: Poor managerial practices in monitoring performance acute in Croatia, and more so in Slavonia 

Data driven performance monitoring 

 
Incentives and targets 

   
 

4.3 Which sectors have better management practices? 

a. Manufacturing versus services 

For both manufacturing and services, the mean management score for other regions is higher than that of Slavonia, 
but not significantly. Nonetheless, manufacturing firms are better managed than services firms, and significantly 
so. These differences are starker in Slavonia (Table 4).  
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Table 4: Relative to manufacturing, services in Croatia poorly managed and more so in Slavonia 

 

b. Technology and knowledge intensity 

The average management score for firms in the low-technology sector in Slavonia is similar to that in the rest of 
Croatia. 19 By comparison, an average Slavonian firm in the high-technology sector has a 7% lower management 
score that that of firms in other regions (Figure 13, left panel). Firms in non-knowledge intensive services are 
poorly managed relative to those in knowledge intensive services. Management capabilities within services are 
similar across regions, with firms in Eastern Croatia not necessarily being any worse than those in other parts of 
the country (Figure 13, right panel).20  

Figure 13: High-tech manufacturing in other Croatian regions better managed, while not so in Slavonia 

  
 

c. By ownership 

In general, firms are overwhelmingly run and controlled by founders or family members of the founders (Figure 
14b). This is true not only Eastern Croatia but also for Zagreb; in fact, this share is higher for firms in Zagreb. The 
fact that critical decisions are made by founders or family members rather than profit maximizing managers has 
implications on the quality of management practices adopted by firms.  

 

 
19 In fact, the management score is marginally higher, although this difference is not statistically significant. 
20 See Annex Table A.2. 
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Figure 14a: Most firms in Croatia are run by founders or their family members 

 

 

In manufacturing, family owned firms have lower management capabilities and this difference between family 
owned and non-family owned is larger in Slavonia. Professionally run firms are better managed in general and 
more so in Slavonia (Figure 14b).21  

Figure 14b: Relative to family firms, professionally run firms are better managed and more so in Slavonia 

  
 

d. Across regions 

Management practices are higher in the case of Zagreb and lowest for Northern Croatia. Slavonia and Croatian 
Coastline have similar median scores for management practices (Figure 15). This may be driven by selection bias 
across regions, which will be evaluated in the follow-up report.  

 

 
21 Annex Table A.3 shows results on services, where relative to family owned/run firms, the ones that are owned/run professionally are not 
better managed in all regions, including Slavonia. 
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Figure 15: Firms in Zagreb are better managed but some regions similar to Slavonia 

 

e. Age 
 
In the case of the United States, Bloom et al. (2014) show that firms’ management score rises with age, as poorly 
managed firms either improve or exit the market. Over time, this leads the dispersion of management practices to 
fall within any age cohort, because of the exit of poorly managed firms (Figure 16). By comparison, firms in Croatia 
and in Eastern Croatia do not seem to improve their management capabilities as they age. In fact, the average 
management score of older firms in Eastern Croatia (and in other regions of Croatia) is lower than those of young 
ones (Figure 17).  
 

 
Figure 16: In the US, firms’ management score rises with age and spread falls 
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Figure 17: In Croatia and in Slavonia, firms’ management score falls with age 

 

f. Size 
 
In the United States, Bloom et al. (2014) show that better managed firms are significantly larger than poorly managed 
firms: In the United States, their work shows that a one standard deviation of management is associated with a 40 
log point increase in employment size. We find similar results in Croatia and in Slavonia, where firm size is 
significant and positively correlated with management score.  

 
Figure 18: In Croatia and in Slavonia, firms’ management score rises with size 

 
g. Exporters 
 
In manufacturing, the exporters have adopted significantly higher management practices, especially in Slavonia. On 
average, an exporter in Slavonia has adopted 60% of the management practices, whereas a non-exporter has only 
51%. However, in the case of services, the difference is not very clear whether exporters are better managed, 
especially in Slavonia (Figure 19).22  
 

 

 

 

 

 
22 See Annex Table A.4 for detailed results. 
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Figure 19: Exporters are better managed, in both Croatia and Slavonia 

 
 
Section 5: Do management capabilities matter for firm performance?  

Differences in management practices are meaningful, from an economy-wide point view, insofar as they make a 
difference on firm performance. Recent evidence in countries such as the United States, Russia and Mexico has 
established that management practices are tightly linked to firm performance in these countries, it is therefore 
imperative to explore such a connection in the context of Croatia as well.  

The introduction to this paper motivates the analysis by plotting the unconditional correlations of firm performance 
measures such as sales per employee, innovation, and technology adoption by each quartile of management scores. 
Relative to other firms, those in the 3rd and 4th quartiles of the management score distribution are more likely to be   
the ones which have higher sales per employee, a greater likelihood of introducing new products/processes and also 
adopting more sophisticated technology. While many of these results are crucial for manufacturing firms, services 
firms do not seem to respond, at least in an unconditional setting. This section analyzes the relationship between 
management and firm performance measures in a more robust way, controlling for observable firm characteristics 
as well as sector and region dummies. For simplicity, we present the most interesting results using rope ladder plots 
in Figure 20 and relegate detailed regression tables to the Annex.  

Estimates of a regression of sales per employee in all regions, excluding Eastern Croatia, suggest that the 
management score in positively and significantly correlated with firm performance (Figure 20, top left panel). If 
management capabilities improve by magnitudes similar to that experienced in a field experiment on firms in India 
(that is, about 38 percent, see Bloom et al., 2013, we call this change a realistic improvement in management 
capabilities expected in a 12-month period), the associated increase in sales per employee will be around 21 percent 
(Tables A.5). The positive and significant association of management with firm sales per employee holds for services 
(and less so for manufacturing) in all regions other than Eastern Croatia. These results hold for a range of 
specifications and firm controls, and also when including region and sector fixed effects.  

For Slavonia the relationship between management and sales per employee is not significant, unconditionally. 
However, in a regression that controls for firm’s input intensities, that is, when comparing firms that are similar in 
their production technique, we find management capabilities to have a significant association with sales per employee 
(Figure 20, top left panel). With these conditional estimates, a realistic improvement in management score by 38 
percent is associated with an increase in sales per employee by 7 percent in Slavonia as compared to 5 percent in the 
rest of Croatia (Tables A.5).  

With respect to other measures of firm performance, similar positive association is observed in both Eastern Croatia 
as well as in other regions. For example, a realistic improvement in management score by 38 percent is expected to 
increase profits by 12 percent in Slavonia in a setting that only controls for industry fixed effects, while in a 
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conditional specification controlling for firm size and input intensity this increase is 7 percent. Management 
capabilities of a firm is strongly and positively correlated with the probability of innovation and adoption of 
sophisticated technology. The result is true for Eastern Croatia as well as other regions except Eastern Croatia. In a 
conditional regression controlling for firm and industry factors, a realistic improvement in management score by 38 
percent is associated with a 14 percent higher probability for an average firm in Slavonia to introduce new products 
or processes, register for patents and 17 percent greater likelihood for an average firm to adopt more sophisticated 
technology, (e.g. for quality control). The analogous associated increase in all other regions is 13 percent in profits, 
5 percent in sales per employee, while the probability of innovating and adopting more sophisticated technology 
increases by 24 and 9 percent respectively. 

Figure 20: Management capabilities tightly linked to firm performance, for all regions of Croatia, including 
Slavonia 

  

  
Notes: The figure is a rope-ladder representation of estimated coefficients and 90 percent confidence bands from regressions of the observed 
firm performance measure on management score controlling for employment, intensity of inputs used, exporter status, education of the 
managers, sector and region fixed effects. Estimates are presented separately for all regions in Croatia, excluding Slavonia. Within these 
regional categories, estimations are run for the full sample, and then separately for manufacturing and services.  

Besides innovation and technology adoption, management practices may also be associated with a greater likelihood 
of accessing external finance. As banks evaluate firms before lending, better managed firms are likely to stand out 
in their potential to achieve their proposed business plans and hence have a greater probability of gaining access to 
bank loans, grants, equity or other forms of borrowing from formal credit markets, relative to badly managed firms 
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(Figure 21). These descriptive results also hold in a regression framework that accounts for firms’ regions, sectors 
and other firm traits (Annex Table A.5), which suggests that better managed firms have a higher probability of 
accessing external finance, and more so in manufacturing (relative to services) and importantly, this distinction is 
clearly more visible in Slavonia. This result does not seem to hold for firms in services sectors. 

Figure 21: Better management is associated with greater likelihood of access to external finance 

 
 

 

 

Section 6: Why don’t firms adopt better management? And what drives firm-level differences in management 
practices? 

If management matters for firm performance, then why don’t firms adopt better management practices? Our survey also 
includes a question relating to the firm’s own perception of its management practices, which was originally a part of 
WMS survey questionnaire. More specifically, we ask the following question: “Excluding yourself, how well managed 
is your firm on a scale of 1 to 10, where 1 is worst practice, 10 is best practice and 5 is average?” Prior studies using 
WMS data that compared self-perception of management capabilities with the objective management score found a 
huge divergence between observed management capabilities and perceived one. In line with these findings, we uncover 
that firms in Croatia also have a higher perception on their management practices (Figure 22). Given that firms do not 
realize that there is a problem with respect to their management practices, it does not get the required attention. Our 
survey objectively measures management capabilities among firms, and also provides an understanding of the 
capabilities in which these firms are weak.  

Figure 22: Firms perceive their management to be better than it actually is 
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The realization that firms in Croatia and particularly those in services sector (non-knowledge intensive services, 
specifically for Eastern Croatia) are far from the frontier in adoption of structured management practices, what can 
we really do about this? Next, we analyze the factors that matter for management capabilities, with the objective of 
building on these capabilities to bridge the gap in firm upgrading.  

Firm characteristics play a key role in explaining variations in management score. Annex Tables A.6 presents the 
detailed regression results for all regions, excluding Slavonia, and Slavonia. In Figure 23 we present rope ladder 
plots from the specification including all controls and fixed effects, for all sectors, top panel, and for manufacturing 
(bottom, left panel) and services (bottom, right panel). First, both unconditional and conditional correlations suggest 
that, in line with prior studies, firm size plays a key role in adoption of management practices. This is true for both 
regions excluding Slavonia and Slavonia, especially for manufacturing industries. Doubling the firm size is 
associated with an increase in the management score of about 0.1. The significance of the relationship between firm 
size and management score in Slavonia is mainly driven by mainly the manufacturing sector, while this relationship 
is insignificant in services. This implies that management capabilities are weaker for services sector across all the 
range of the size of distribution. Although it is true that management practices are crucial for the performance of 
medium and large firms, the link of management with performance usually extends throughout the size distribution 
in the United States and Mexico (Bloom et al., 2019a; 2019b).23  

Second, in Croatia age is negatively correlated with management score. Adoption of structured management practices 
are lower among older firms. Following similar analysis in Bloom et al. (2019b) on Mexico and the work of Hsieh 
and Klenow (2014) regarding the life cycle of firms, this finding appears to be indicative of poor allocative efficiency 
among firms in Croatia where clearly, market selection is not operating perhaps due to the lack of pro-competitive 
conditions, especially in services. Nevertheless, the finding in Croatia is somewhat similar to that in Russia, where 
firms also do not improve with age (Grover and Torre), although in Croatia it is very clear that this negative 
association is driven by the services sector.  

Third, exporters have higher scores in adopting structured management practices, and significantly so in 
manufacturing. More precisely, the management score of a manufacturing exporter in Croatia is likely to be higher 
by 8 percent than an average firm. The fact that this result is mainly driven by high-tech manufacturing exporters in 
regions other than Croatia, where management score is likely to be 16 percent higher, points to the potential for 
improving management capabilities among other firms and sectors. In Eastern Croatia, this relationship between 
exporting and higher managerial capabilities is not significant even for manufacturing. To design interventions for 
improving management capabilities in Eastern Croatia, it may be crucial to examine the export composition and 
destination markets for firms in Slavonia and more specifically in understanding why exporters do not find it 
worthwhile to improve management capabilities.  

Fourth, firms with more than 20% of their employees having a college degree are more likely to adopt structured 
management practices. Education of employees matters for managerial score in all regions except in Slavonia. This 
is a surprising finding and may need to be explored further. It may perhaps be related to the quality of education 
among workers in Slavonian firms.24  

 

 
23 In Bloom et al. (2019b), only four questions from the U.S. MOPS were selected for microenterprises. The correlation between the 
management score calculated with this subsample of questions and the overall management score for SMEs and large firms is 0.86, indicating 
that this short score is a good measure of management practices. This result is similar to McKenzie and Woodruff (2017) who find an important 
role for management in micro-firms in developing countries. 
24 As annex table A.6 shows, the overall explanatory power of firm characteristics in explaining the management score is still quite limited: 
the most complete specification (column 8) explains only 21% of the overall variation in the management score, implying that nearly 80% of 
the variation in management practices is explained by idiosyncratic, firm-specific factors.   
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Figure 23: Larger firms and those with more educated workers have better management  

All sectors 
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Section 7: Policy conclusions and discussion 

This paper presents novel evidence on managerial capabilities of firms in Croatia, and more critically compares 
Slavonia with other regions within the country and beyond. Early survey results from nearly 600 firms stratified by 
five regions and four broad sectors suggest that: first, an average firm in all regions in Croatia, excluding Slavonia, 
has a score of 0.538 on structured management practices, while this score for Slavonia is 0.526. Although this score 
is higher than that observed in Mexico, it is farther from the frontier, United States (0.615). Second, the weaknesses 
in management practices particularly relating to data driven performance monitoring pull down the overall score in 
Croatia, and more so in Slavonia. Third, there is much heterogeneity in adoption of structured management practices 
among firms in Croatia and more so in Eastern Croatia. As in Russia and Mexico, the distribution of the management 
score among firms in Croatia and Slavonia has a thick left tail, implying that a large share of firms in Croatia and 
these countries are badly managed, when compared with advanced countries such as Sweden, the United Kingdom 
and the United States. Fourth, the management score is lower for services relative to manufacturing, implying that 
there is much potential to improve the management among services firms, especially those in non-knowledge 
intensive services in Slavonia. 

Fifth, our work confirms that better management practices is associated with superior firm performance. Firms with 
more structured management practices have higher sales per employee, profitability, are more innovative and more 
likely to adopt sophisticated technology. The tight link between management and firm performance is validated not 
only for other regions in Croatia but also for Slavonia. This result is highly robust to numerous checks and controls 
as well as varying measures of firm performance.  

Finally, while explaining the differences in management practice across firms, it becomes apparent that among the 
firm characteristics that explain at least a portion of the variation in management practices, firm size, foreign linkages 
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and the education level of non-managers are the most relevant. Surprisingly firm age is negatively associated with 
better management practices, especially in services. This implies that, unlike in the United States and Mexico, firms 
do not learn to be better managed as they age. Thus, it is possible that a lack of pro-competitive forces in Croatia and 
more so in the services sectors does not promote learning and possibly hinders market selection. Equally important 
in explaining the lack of upgrading among firms is the finding that firms do not realize that there is a problem with 
respect to their management practices. Firms in Eastern Croatia and in the rest of the regions perceive their 
management quality to be much higher than it actually is and hence do not feel the need to improve it. 

Following the ABC framework for firm growth proposed in Grover, Medvedev and Olafsen (2019),25 we make the 
following recommendations for enhancing productivity and business dynamics in Eastern Croatia and other regions 
in the country: 

1. Allocative efficiency: The fact that management capabilities are negatively associated with firm age is an 
indication of a lack of a learning and selection mechanism operating in Croatia, especially in the services sector. 
Policies to support healthy business dynamics need to establish the basic enabling conditions: facilitate 
reallocation of resources (e.g., labor, capital, land) across firms, and ease the business environment for entry and 
exit of firms. Such policies will increase competition and the market will ensure that firms are motivated to 
upgrade and invest in their capabilities.  

2. Business-to-business linkages: Our paper finds that firms with foreign linkages, that is, exporters, are more likely 
to be better managed. In this context, policies to connect firms to export markets can encourage learning and 
hence better management practices. Such firms are more likely to engage in quality upgrading, leading to higher 
productivity and firm growth. The finding that such a link does not exist for Slavonia is surprising and is at odds 
with the existing literature. Thus, a more detailed analysis of the product composition and destination markets 
of exporters in Slavonia may be warranted.  

3. Capabilities of firms: More critically, our work confirms the tight association of managerial capabilities with 
firm performance for firms in Croatia as well as Slavonia. Management matters not only for productivity, but 
also for profits and innovation. Thus, firms in Croatia and also more so in Slavonia are more likely to benefit 
from training on structured management relating to these practices.  
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Annex 
Table A.1a – Management Score Across Croatia 

 

Table A.1b –Score by all dimensions of structured management 

 

Table A.2 – Management Score by technology and knowledge intensity of sectors 
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Table A.3: Management score by ownership type in manufacturing and services 
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Table A.4: Management score by export status 

 

Table A.5: Management and firm performance 
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Tables A.6: Drivers of management 

 

 


