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In Poland, labor productivity growth equalled 4 percent per year between 2009 and
2019, three-fourths of which resulted from increases in total factor productivity
(TFP); remaining gains reflected growth of capital used by each worker.

Even though the aggregate productivity measured by TFP grew during the analysis
period, the manufacturing and services sectors followed distinctly different pro-
ductivity paths: the TFP in Polish manufacturing stagnated starting in 2012, while
services experienced an uninterrupted rate of TFP growth of 4 percent per year.

The manufacturing sector’s productivity stagnation between 2012 and 2019 resulted
mainly from deterioration in the allocative efficiency —capital and labor were allo-
cated in less productive firms than the sectoral average —in the largest manufac-
turing industries: metals and food (together one-third of manufacturing’s gross
value added). During that period, the low-productivity firms in these industries
grew and expanded their market share to the detriment of more productive firms.

Deterioration in allocative efficiency pulled down the aggregate productivity of the
entire manufacturing sector. This negative pattern changed the trend observed
since 1997 of improvements in allocative efficiency driving TFP growth in Poland’s
manufacturing sector.

Starting in 2016, productivity growth accelerated in both manufacturing and ser-
vices, to the point that firm-level efficiency improvements, such as innovation,
better managerial capabilities, or adoption of more efficient technologies, drove
most productivity growth. To gain insight into the source of productivity improve-
ments at the firm level, the novel World Bank’s Technology Adoption Survey (TAS)
was conducted among 1,500 Polish firms.

An average firm in Poland most frequently uses rather basic technologies to per-
form typical day-to-day business functions, even though the firms have access to
more advanced technologies.

Polish firms employing more advanced technologies are on average more pro-
ductive than others.

The scale of a business matters most for its level of technological sophistication.
The chances that a small business will adopt the most sophisticated technologies
are slim; technology advancements require firms to upscale.

Management capabilities and practices are crucial for general-purpose technology
adoption and seem to be more important than workers’ skills. Firms that partici-
pate in international trade are more likely to be more technologically advanced.

Polish firms in need of technological upgrading may be the most reluctant to
adopt new technologies due to overconfidence and self-assessment bias. The
least technologically advanced firms perceive their capabilities as being higher
than they actually are.
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Polish firms either consider themselves financially constrained or assume that
returns on technology adoption are insufficient. This differentiates Poland from
other countries, and Polish firms, also as compared to other countries, appear
less concerned about their competition, giving depreciation as their main reason
for adopting new technology.




Improve enterprises’ awareness to overcome their self-assessment bias, overcon-
fidence, and undervaluation of technology adoption. Enterprises’ awareness of
their gaps in and returns from technology adoption could be increased by includ-
ing obligatory needs assessments in the instruments supporting technology adop-
tion, as well as by enhancing the capabilities of the Future Industry Platform, the
Digital Innovation Hubs network, and other business support institutions. The role
of Digital Innovation Hubs can be expanded, and they can perform as one-stop-
shop information sources for addressing the broad range of enterprises’ techno-
logical needs.

Support technology adoption. Technology adoption should be fostered by main-
taining the supply of public support for adoption of operational technologies,
that is, those crucial to the largest manufacturing productivity improvements.
Since no one-size-fits-all solutions exist for supporting technology adoption, to
maximize impact on adoption of various technologies simultaneously interven-
tions must account for heterogeneity of various technologies’ adoption paths. The
linkages between SMEs and larger entities, including both international firms and
SOEs, must be increased through, for instance, supplier development programs
in tradable sectors.

Enhance firms’ capabilities. The widespread adoption of off-the-shelf general
business function technologies should be supported, including adoption of less
advanced technologies, by a broader group of MSMEs. Programs should include
nonreturnable components for complementary capabilities; offering returnable
support for investments in technology acquisition would encourage companies
to develop the capabilities necessary to take advantage of opportunities to adopt
new solutions. Support for building supplementary capabilities should not be lim-
ited to key managers, but should also include acquisition and development of tal-
ent, given that a workforce with adequate skills and in-firm incentives for using
newly adopted technologies are key to promoting productivity.

Investigate barriers for growth and improve allocative efficiency in manufactur-
ing. Deterioration in allocative efficiency in manufacturing calls for attention to
the structure and targeting of incentive programs in the form of tax relief, subsi-
dized credits, grants, and other types of firm-specific interventions. Supporting
potential high-productivity firms should not be limited to subsidizing selected
growth-enhancing investments but should primarily focus on improving the busi-
ness environment, increasing competition, and facilitating access to finance. Since
large establishments are on average more technologically sophisticated, there is
an empirical call for removing regulatory barriers to firm scale-up.

To ensure continuous learning, monitoring and evaluation procedures must be
strengthened, and data accessibility should be improved. It is necessary to estab-
lish functional coordination mechanisms for technology adoption policies and
to enhance the supplementary capabilities of various institutions. Building the
institutional capacity of national statistical offices is essential for evidence-based
policy design. Moreover, delivering high-quality research depends on government
openness to sharing data. In this regard, Poland could establish an Innovation and
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Productivity Excellence Centre or a similar entity (see also World Bank 2019) to
provide analytical inputs for designing policy instruments and facilitate a knowl-
edge platform with a repository of best practices related to policy design, imple-
mentation, and evaluation.
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Why is productivity important?

Ever since along period of economic transformation that included a series of
market-oriented reforms and joining the European Union (EU), Poland has
been one of the fastest-growing economies in the world. The Polish gross do-
mestic product (GDP) per capita tripled between 1992 and 2020, and the country
reached high-income status in 2009. Despite this remarkable growth, Poland still
lags many European comparator countries, with an income per capita currently
at three-quarters of the EU average (Figure 1). Factors delaying the catch-up with
advanced economies include weak innovation performance, insufficient tech-
nology adoption, and labor force digital skills below the EU average (European
Commission 2021). With investment at an all-time low — as of 2021, the invest-
ment rate was the lowest since the 1990s and amounts to less than 17 percent
of GDP — and with challenges related to population’s aging, Poland’s long-term
growth will increasingly depend on productivity advances, likely more so than
in other advanced economies.

GDP per Capita, 1992-2020
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Despite Poland’s remarkable economic growth, a manufacturer in Poland
still needs almost three times as many employees to produce the same out-
put as an average manufacturer in Germany. In 2019, gross value added per
person employed in amanufacturing firm in Poland, a measure of labor produc-
tivity (see Box 1), was only 37 percent of the German average and slightly lower

than in the Czech Republic (Figure 2). Labor

Labor Productivity as Share of productivity across manufacturing and ser-
Germany's, 2019 vices in Poland is substantially lower than in

Poland

Czech Republic

EU (27)

the EU. Infact, an average firm in Poland needs
more than twice as many workers to produce
the same output as an average EU firm. Howev-
er, the difference in labor productivity is not
only caused by lower efficiency of production,
but also by the less valuable products manufac-
tured (see Box 1). Given that larger firms are on

Germany F average more productive, the size structure of
establishments in Poland matters for aggregate
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cent of Poland’s.

Digitization and technology adoption can lead not only to significant produc-
tivity improvementsbut can also increase the economy’s resilience to exter-
nal shocks, such as the covip-19 pandemic. An empirical consensus holds that
digital technology adoption can bring substantial productivity-enhancing and
competitiveness-increasing benefits, as well as improve firm-level economic re-
silience. The pandemic outbreak uncovered the importance of digital technolo-
gies, such as cloud storage, e-commerce, and mobile banking, that help firms not
only improve their efficiency but also ensure business continuity. Even though
firms have made significant progress in digitalization, especially since the be-
ginning of the coviD-19 pandemic, Poland still struggles to keep up with its Euro-
pean comparators. Given the relatively low willingness of Polish entrepreneurs
to train their labor force or adopt firm-level technology, as well as the only slow
improvements made in managerial practices, policy interventions that facilitate
the digital transformation of the economy may be needed.
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What is productivity?

Productivity measures the technical efficiency in production — how the economy transforms the
factors of production, such as capital and labor, into output. Productivity can be quantified using
two main indices: labor productivity and total factor productivity (TFP).

Labor productivity indicates how much value added is produced per employee. Thus, it indicates
how efficiently labor is employed in production, which also depends on the intensity of capital used
in the production process. Consider two hypothetical textile manufacturers that produce the same
number of shirts. The first produces handcrafted shirts with two workers. The second uses high-
tech equipment to produce shirts of similar quality with only one machine operator. As labor pro-
ductivity is measured as the value of output over the number of employees, it would be two times
lower for the producer that handcrafts shirts, even though both producers make the same number
of shirts of the same quality and price. Moreover, it is important to consider that labor productivity
comprises the price effect. If producing a handcrafted shirt requires employing two sewers but the
shirt is sold for a price twice as high as a shirt produced with high-tech equipment and one opera-
tor, the labor productivity of both textile manufacturers would be the same.

TFP captures how efficiently firms transform inputs into outputs. Thus, it captures the increase in
output that is not attributed to a change in the quantity of factors of production (labor and capital).
The higher the TFP, the less labor or capital is needed for a given output. TFP can depend on a range
of factors, such as skills, organizational structure, managerial talent, and adaptation or innovation
of new or better technologies and processes to produce larger amounts or higher-quality products
or services with fewer resources. Again, consider two hypothetical textile manufacturers. Both pro-
duce handcrafted shirts. The firstimplemented an innovative method of cutting out the material and
trained its employee in it; that employee is now able to sew a second shirt from the leftover mate-
rial. (Before innovation the leftover material was discarded as production waste.) Due to innovation,
the TFP of the first textile manufacturer has doubled, but labor productivity has stayed the same,
as he still produces the same number of shirts. TFP also comprises the price effect. Consequently, if
two hypothetical countries employ labor and capital in the production process with the exact same
efficiency but the first country is producing Ferraris and the second one Skodas, both the labor pro-
ductivity and TFP would be higher for the country hosting the Ferrari factory.

How to improve aggregate productivity

Effective policy design toboost productivity requires comprehensive knowl-
edge about the drivers and barriers to efficiency improvements, which re-
quires avery high level of detail and analyses using firm-level data. Produc-
tivity can grow through three main channels: (i) by improving efficiency within
firms, e.g., by adopting better technology, increasing managerial skills, or inno-
vation; (ii) by reallocating resources between firms and sectors to more efficient
companies (market shares of more productive companies increasing); and (iii) by
enabling higher-productivity firms to enter and less successful establishments
to exit. Even without productivity growth due to innovation or adoption of bet-
ter technology, reallocating production factors such as capital and labor from
less to more productive establishments increases economy-wide productivity.
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Therefore, barriers to such reallocation suppress an industry’s productivity
performance and, hence, aggregate productivity growth. However, significant
productivity improvements require progress on every front. Even if the busi-
ness environment is crystalline, growth will not occur if entrepreneurs do not
have the human capital necessary to take advantage of it. To support productiv-
ity, Poland must design and adopt an effective mix of policies to improve market
functioning, create an efficient business environment, and provide incentives
for upgrading entrepreneurship and firms.

How to boost productivity

Aggregate productivity can grow in four ways. First, firms can increase their capabilities (within-firm
productivity growth). Second, resources can be reallocated from less productive to more produc-
tive firms (between-firm productivity growth). Third, more productive firms can enter the market
(upscaling). Fourth, less successful firms can exit the market (downscaling). The latter two can be
considered together as dynamic productivity growth or net entry. Boosting productivity requires
policy actions addressing all components of productivity growth.

Within
growth
Firm increasing their
capabilities by innovating
and adopting better
technologies

Promoting innovation through
incentivizing R&D investments

Enhancing technology adoption
not only by financial incentives
but also by strengthening man-
agerial capabilities

Upgrading organizational and
management practices in firms
by improving education quality
and supplying digital and tech-
nical skills

TFP growth

Between
growth

Allocating resources (capital
and labor) from less
efficient to more efficient
firms

Reducing distortions and dis-
incentives for more productive
firms to grow, targeting the elim-
ination of labor market frictions,
removing industrial protection,
addressing market failures (fi-
nancial market deepening)

Strengthening linkages with for-
eign markets, reducing transac-
tion costs for firms to integrate

with larger markets

Sources: Cirera and Maloney 2017; Cusolito and Maloney 2018.

Dynamic growth
(upscaling and downscaling)

Entry of high-productivity
firms and exit
of low-productivity firms

Removing barriers to entry and
experimentation, (simplify-

ing starting up and restructur-
ing businesses, streamlining li-
censing, minimizing bureaucrat-
ic burden on low-risk activities)

Lowering risk of innovative prod-
ucts or risks associated with
novel business models (finan-
cial sector policies, protection of
property rights)

Encouraging entrepreneurship

10
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Two-speed productivity growth in Poland

Despite Poland’s remarkable economic growth, productivity growth in the
manufacturing sector has stagnated since 2012 and is significantly lower than
productivity growth in services. The analysis of small, medium, and large firms
indicates that economy-wide TFP grew annually on average by 3 percent between
2009 and 2019. However, manufacturing and services have followed distinctly dif-
ferent productivity trends. TFP in manufacturing has not improved significantly
since 2012 (Figure 3), while the service sectors demonstrate continuous modest
TFP growth of 3 percent per year (Figure 4). Except for 2012, labor productivity
follows an overall increasing trend in all sectors over the entire 11-year sample
period. Faster labor productivity growth compared to TFP suggests an increas-
ing capital intensity of production methods between 2009 and 2019. In other
words, to a large extent, firms expanded production by using more machines
per employee rather than by improving production efficiency.

Manufacturing Sector Service Sector Productivity
Productivity Growth Decomposition Growth Decomposition between 2009
between 2009 and 2019 and 2019

6 6
5 5 |
4 —
—_ — 4 A
g 3 | g
= | —_— = 3 |
s 2 = =
8 8 —
on 14 B o 2 - —_—
a a =
SR BN e =
1
_’I -
2 - — 0 I e e R — . .-
_3 T T T T T T T 1 -1 T T T T T T T 1
2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
Within Between Dynamic Within Between Dynamic
= Change == Change
Note: The figure shows the results of decomposing 3-year Note: The figure shows the results of decomposing 3-year
productivity growth rates in manufacturing using the Melitz- productivity growth rates in services using the Melitz-
Polanec method, smoothed to represent an annual change. Polanec method, smoothed to represent an annual change.

Source: Elaboration based on Statistics Poland calculations. Source: Elaboration based on Statistics Poland calculations.

Declining efficiency of resource allocation (between-firm change) was re-
sponsible for the productivity slowdown in manufacturing, while in services,
efficient allocation drove productivity growth in the same period. Manufac-
turers with a below-average pace of productivity growth were able to increase
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their share in the sectoral revenue at the cost of more productive firms — this
means that the production inputs were not allocated to firms in which they would
be most efficiently used. This calls for policy attention because the worsening
allocative efficiency in manufacturing broke the trend observed since 1997 in
which between-firm components drove aggregate productivity growth in Po-
land (World Bank 2017). It points to the importance of removing barriers to the
undisturbed flow of production factors and removing regulatory restrictions
on competition. Economic policy in Poland would reap positive benefits for the
country by supporting business ecosystems rather than by helping inefficient
establishments survive. At the same time, the mechanism of improving alloc-
ative efficiency contributed positively to the productivity of firms in services.
The service sector in Poland had uninterrupted positive productivity growth
throughout the sample period, with an increase in the growth rate after 2016
(Figure 4). This indicates that productivity performance across Polish sectors
is heterogeneous and that designing effective policies to boost productivity re-
quires a great deal of sophistication and evidence-based targeting.

Significant productivity differences between industries in Poland

Large low-productivity producers in the two biggest manufacturing indus-
tries — food and beverages and metals — increased their market share over
time at the cost of more productive firms within their industries, reducing
the manufacturing sector’s aggregate productivity performance. Given the
substantial differences across sectors due to characteristics of production, mar-
ket structure, or surrounding business environment, analyzing the heteroge-
neity of productivity growth is necessary to understand the paths it can take.
Each industry faces unique market conditions and has distinct technologies and
skills. Without comprehensive knowledge about the nature of this heterogene-
ity, it is difficult to successfully design a cost-effective system of productivity-en-
hancing incentives. Moreover, the results of productivity decomposition on the
industrylevel, depicted in Figures 5 and 6, have revealed not only that manufac-
turing and services follow distinctly different productivity paths but that pro-
ductivity performance varies widely within sectors. Food and metals sectors
experienced decreases in the between-firm component, but at the same time al-
locative efficiency improved in some manufacturing industries, such as electron-
ics, apparel, or textiles. Simultaneously, many industries within services — ICT,
real estate, retail, etc. — benefited from the market mechanism of properly allo-
cating resources (in the case of services, mostly labor).

12
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Productivity Growth
Decomposition in Manufacturing
Industries between 2009 and 2019
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Note: The figure shows the results of decomposing produc-
tivity growth rates using the Melitz-Polanec method. The
green and red vertical bars represent the positive and neg-
ative productivity change, respectively.

Source: Elaboration based on Statistics Poland calculations.

Productivity Growth
Decomposition in Service Industries
between 2009 and 2019
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Note: The figure shows the results of decomposing produc-
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green and red vertical bars represent the positive and neg-
ative productivity change, respectively.

Source: Elaboration based on Statistics Poland calculations.

Positive productivity shock starting from 2016

Since 2016, Poland has experienced a universal positive productivity, driven

mainly by within-firm productivity growth. After 2016, both in manufacturing

and services, firms’ own productivity performance was the main driver of the ac-

celerated aggregate productivity performance (Figures 5 and 6). To illustrate the
positive productivity growth phenomena, Figures 7 and 8 depict the decompo-
sition of productivity growth within manufacturing and services between 2016

and 2019. The figures make it clear that only after 2016 was positive within-firm
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performance in manufacturing able to counteract the worsening resource alloca-
tion. Moreover, the industries with the biggest efficiency improvements owe their
outstanding productivity performance to the within-firm component. In services,
on the other hand, those positive within-firm productivity improvements were sig-
nificantly strengthened by the market mechanism that allocated resources to the
most efficient enterprises, allowing more productive firms to grow and expand.
Moreover, those within-firm improvements were not as substantial as in manu-
facturing. One possible reason is that large efficiency improvements usually come
from significant capital deepening attributed mainly to manufacturing firms.

Manufacturing Sector Productivity Growth from
Productivity Growth Decomposition the Within Component vs. Between
between 2016 and 2019 Component in Manufacturing Industries

between 2016 and 2019
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green and red vertical bars represent the positive and neg- bubbles represent the aggregate productivity growth and
ative productivity changes. decline, respectively.

Source: Elaboration based on Statistics Poland calculations. Source: Elaboration based on Statistics Poland calculations.
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Reducing distortions and allowing markets to work efficiently is anever-end-
ing job, but the empirical evidence suggests that at the current level of devel-
opment, substantial economy-wide productivity improvements come main-
ly from firms improving their efficiency performance. Figures 9 and 10 depict
the relative role within-firm and between-firm components play in improving
aggregate productivity and the importance of the specificindustries in the pro-
cess (note the size and color of the bubble). First, the largest manufacturing indus-
tries — chemicals, food, and metals — experienced not only negative contribution
from allocative efficiency but also within-firm productivity improvements below
those reported in other industries (Figure 9). At the same time, services indus-
tries, regardless of market size, underwent comparable within-firm efficiency
growth that for some was reinforced by favorable market allocation of resourc-
es (Figure 10). Besides significant differences between industries in their pro-
ductivity performance, it’s also important to realize that within-firm improve-
ments represent a broad catalog of scenarios and hypotheses that could explain
increasing productivity after 2016. Due to the methodological limitations, to some
degree, the within component embodies the demand-side effects of productivity
increases, reflecting demand shocks, possibly global, and whatever factors drive
price variation. On the other hand, the improvements might result from firms
adopting better technology, increasing managerial skills, or innovation. Without

Service Sector Productivity Growth Decomposition between 2016 and 2019
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looking specifically at what drives firms’ efficiency, the within component re-
mains a black box. Luckily, the World Bank’s survey instrument — Technology
Adoption Survey (TAS) —helps to open this box and translates the within-firm
productivity growth into actual firm-level technology sophistication.

How technologically advanced are firms in Poland?

An average firm in Poland most frequently uses rather basic technologies to
perform typical day-to-day business functions, even though the firms have
access to more advanced technologies. The General Business Function Index for
Poland on ascale from1to 5, is 2.14 for the intensive margin and 2.92 for the exten-
sive margin (see Box 3 and Appendix A.1). Thus, an average Polish firm is most
likely to sell its products directly, either on the premises or via phone or email. It
employs manual (handwritten) processes for quality control and standard com-
puter software for planning (either production or services) and procurement.
Administration processes such as accounting or HR are most likely performed with
specialized or standard software, and enterprises benefit from online banking or
simply pay with cash. Marketing and customer feedback methods are the most

16
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basic: firms use face-to-face chat rather than sophisticated marketing techniques.
The difference between intensive and extensive margin means that even though
firms might have access to more advanced processes to run their businesses, they
are prone to use less advanced ones or are shifting to a new technology. However,
technology sophistication varies significantly across business functions, and the
gap between intensive and extensive margin also depends on business function.

What is the Technology Adoption Survey?

The firm-level Technology Adoption Survey (TAS) is a tool designed and implemented by the World
Bank (Cirera et al. 2020) to collect detailed information from a representative sample of firms about
the technologies they use to run their businesses; the results are then used to rank the firms on the
sophistication ladder, creating a measure of within-firm technology sophistication. The measure
is comparable across countries, sectors, and firms with different characteristics such as size, own-
ership status, etc. Moreover, the firm-level approach allows researchers to investigate the multidi-
mensionality of technology adoption and use, including existing heterogeneity, sector differences,
impact on firm performance, and main barriers and drivers that explain technology adoption and
use. Given the international nature of the instrument, the survey’s results allow detailed compar-
ison of technology sophistication across countries and identification of regional and world adop-
tion leaders and front-runners.

The survey differentiates between the general business functions (GBFs) that all firms conduct,
regardless of the sector they operate in, including (1) business administration, (2) production plan-
ning, (3) sourcing and procurement, (4) marketing, (5) sales, (6) payment methods, and (7) qual-
ity control; and the sector-specific business functions (SBFs) associated with core production or
service provision activities that are relevant only for firms in the sectors selected for the survey,
which were (1) crops and livestock (agriculture), (2) food processing, (3) wearing apparel, (4) phar-
maceuticals, (5) automotive, (6) wholesale and retail, (7) financial services, (8) land transport, and
(9) health services. General business functions are presented with their corresponding ranks in the
Appendix Figure A1, and more details on the survey structure and the sector-specific businesses are
included, with other results, in “Drivers of Productivity Growth in Poland — A Firm-Level Perspective
on Technology Adoption and Firm Capabilities” and “Sectoral Approach to the Drivers of Productivity
Growth in Poland: Technology Adoption and Firm Capabilities.”

To analyze the level of adoption of a technology and its use in a systematic and comparable way,
the technology sophistication index for each business function was constructed. The index varies
between 1and 5, where 1 stands for the most basic level of technology being used and 5 reflects the
most sophisticated level being used. With the help of technology experts for each industry, the tech-
nologies in each business function were ranked according to their sophistication. The survey asks
two types of questions about technologies employed: (1) whether the firm adopted a given technol-
ogy to conduct the tasks of the given business function, and (2) which of these technologies is the
most frequently used for a given business function. Hence, the technology sophistication for a given
business function is measured on the extensive margin, the sophistication of technologies adopted
(available in a firm), and on the intensive margin, the technology most frequently used to perform the
task. By construction, the intensive margin index equals or is smaller than the extensive margin index.

The survey was implemented in collaboration with Statistics Poland (GUS) and conducted via phone
interviews. It included a nationally representative sample of 1,500 firms with five or more employ-
ees across the agriculture, manufacturing, and service sectors. The survey began in August 2021
and ended in December 2021.
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Polish firms usually do not present a clear-cut example of being either tech-
nologically backward or at the frontier in everything they do: they tend to
use more advanced methods in some areas, and less advanced methods in
others. Technology sophistication varies widely across firms in Poland. The
gap is even larger for the average within-firm variation: for example, firms
frequently use the most sophisticated enterprise resource planning (ERP) soft-
ware for administration but basic manual processes for quality control. Not
only does technology sophistication across and within firms vary widely, but
advancement varies significantly across business functions as well. At a rela-
tively early stage of technology sophistication, firms are starting to use rela-
tively advanced payments and business administration processes but to adopt
more advanced quality control, marketing, and sales technologies only at the
later stages of their average technology sophistication, and therefore currently
by a small share of firms in Poland.

What are the factors associated with technology adoption?

The scale of a business matters most for its level of technological sophisti-
cation — larger firms are more technologically advanced. Larger firms use
more advanced general business function technologies than do smaller estab-
lishments, both on the extensive and the intensive margin. The chances that
small businesses will adopt the most sophisticated technologies, like enterprise
resource planning (ERP) or customer relationship management (CRM) systems,
are slim, and technology advancements require firms to upscale. It is unneces-
sary to incentivize companies to adopt technologies they don’t need. Companies
are so diverse internally in terms of their level of technological sophistication
that each company has certain areas (business functions) it could improve,
without forcing itself to the frontier at all costs. Since a firm’s growth is insep-
arable from adoption of more sophisticated technologies, at least two paths
exist to bridge the technological gap between Poland and more advanced coun-
tries: (i) narrowing the technology gap for each size class, and (ii) changing the
structure of the Polish economy and increasing the share of non-micro compa-
nies. The gaps between firms of different sizes can be explained by many fac-
tors. First, some technologies are used in large-scale business operations and
are unsuited for use on a small scale. Second, advanced technologies require
skills and capabilities that might be missing in smaller companies: a large com-
pany can employ a dedicated worker to introduce and maintain a new technol-
ogy. Third, if technologies require customization, the costs may be prohibitive
for small-scale businesses.

18



Executive Summary

Management capabilities and practices are crucial for general purpose tech-
nology adoption and seem to be more important than the skills of workers.
Technology adoption correlates positively with skills, capabilities, and learning.
The profitability of a firm does not seem to associate significantly with technology
adoption, indicating that the costs firms perceive as the main obstacle to adoption
are, in fact, not the main barrier to upgrading. Rather, firms use more advanced
technologies if they employ managers with the knowledge and capabilities to intro-
duce more technologically sophisticated processes. Moreover, firms that trade
internationally or are foreign-owned are more technologically advanced. This
suggests that the skills and capabilities of managers and workers, as well as expo-
sure to more advanced technologies used by foreign owners or the headquarters of
multinational companies and import and export partners, may create alearning
effect and result in adoption of more advanced technologies. On the other hand,
the reverse may also hold true. More advanced technologies might require higher
skills from managers and workers, multinational companies may require Polish
subsidiaries to adopt more advanced technologies, and import and export part-
ners may require more advanced technologies from their Polish trading partners
to establish or facilitate the trade and keep up with the international competition.

Where does Poland stand compared to the Republic of Korea?

The average Polish firm is less technologically advanced than the average
Korean firm but the difference in technology sophistication between coun-
tries is not equally distributed across business functions. Poland is more ad-
vanced compared to Korea in terms of payment methods and less advanced for
the remaining six business functions. The gap in technology sophistication be-
tween an average Polish firm and an average Korean firm is widest for business
administration and planning, meaning that average Polish firms employ com-
puters with standard software to run day-to-day administrative and planning
processes, while Korean firms use more sophisticated digital platforms for the
same processes. When it comes to sourcing and procurement, Korean firms move
past manual processes and rely mostly on computer software in this area. How-
ever, given Korea’s level of economic development and its position as one of the
world’s leaders in innovation, one might expect alarger gap in technological so-
phistication between Poland and Korea.

Therelatively small difference in average technology sophistication between
Poland and Korea is mainly driven by firm sizes in both countries and the
service-oriented structure of the Polish economy. A few features drive the
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relatively small gap in technology sophistication between Poland and Korea.
First, not only does Poland have relatively more large firms than Korea, but hard-
ly any differences exist between the level of sophistication for large firms in the
two countries. Second, probably due to Poland’s accession to the European Union
and the country’s cultural and geographical proximity to Western economies,
Poland offers attractive conditions for foreign direct investment, and hence the
percentage of foreign-owned firms is higher in Poland than in Korea.! This may,
in turn, influence the aggregate level of technological sophistication. Interest-
ingly, the difference between the two countries on the intensive margin does not
translate into the difference on the extensive margin. In comparison to Korea,
it seems that fewer Polish firms most frequently use more sophisticated tech-
nology to run the business, but more Polish firms have access to more advanced
technologies than Korean firms. One possible reason is that Polish enterprises
are undergoing technological change, and even though they are not using some
technologies most frequently, they have already been adopted. There may also
be some managerial practice differences or general attitudes toward change that
make the gap between the intensive and the extensive margins in Korean firms

smaller than those in Poland.

Korea — A benchmark country for Poland

The Technology Adoption Survey (TAS) allows researchers to compare technology sophistication
across countries, and the Republic of Korea is set to be a benchmark country for Poland. Among the
ten countries where TAS has been implemented so far, Korea is the only one comparable to Poland.
Although geographically very distant, Korea is a good comparator for several reasons. First, both
Korea and Poland are frequently called growth miracles, being among the fastest-growing econ-
omies in the world in recent decades, reaching high-income status in 1995 and 2009, respectively.
Poland’s GDP per capita in PPP in 2020 almost doubled since 2000, and the pace of GDP growth was
even faster than for Korea: 98 percent growth in Poland, compared to 84 percent in Korea. Despite
Poland’s remarkable growth performance and the narrowing GDP per capita gap between the two
countries, Poland’s GDP per capita PPP in 2020 was still equivalent to only 76 percent of Korea'’s,
making Korea an aspiration country for Poland. Surprisingly, when it comes to labor productivity
(defined by GDP per hour worked), Poland and Korea follow very similar paths in terms not only of
the pace of growth but also of levels. Second, Poland and Korea face similar challenges regarding
an aging population, with dramatic increases anticipated in the old-age dependency ratio. Last,
Korea is perceived as a global leader in innovation and technology, and Korean companies have
been among key foreign investors bringing advanced technologies to Poland.

1. Actually, since 2013, when the two countries signed a strategic partnership, Korean firms
(Samsung, LG, SK IE Technology) have been investing heavily in Poland, and Korea is now the larg-
est Asian investor in Poland, with a cumulative value of Korean FDI reaching €3.1 billion as of 2020
(National Bank of Poland 2020).
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How does technology adoption vary across Polish sectors?

The technology gaps between agriculture, manufacturing, and services are
driven mostly by structural differences between those sectors and not by
firm-level technology advancements. The average levels of general business
functions indices differ between agriculture, manufacturing, and services, but
when controlled by firm characteristics such as the firm size and region those dif-
ferences become very small. The services sector adopts slightly more advanced
technologies for general business functions than do the manufacturing and agri-
cultural sectors, but the differences by sector are negligible and of a much lower
magnitude than those by firm size. It seems that firm size is the main driver of
technological sophistication but using a more detailed sector classification shows
alarge degree of heterogeneity in technology sophistication of general business
functions within sectors as well.

The pharmaceutical companies in Poland (closely followed by automotive firms)
onaverage use the mostadvanced general business function technologies. At the
same time, pharmaceutical firms have adopted and used a wider range of GBF tech-
nologies than firms in other sectors. In the pharmaceuticals and automotive sectors,
the intensive general business functions index is significantly larger compared to
other sectors. Also, the gaps between the most and the least sophisticated firms in
those sectors are the largest, as the within sector variance (the measure of disper-
sion) for the extensive and intensive margin GBFs indices is almost twice as large as
in other sectors. Many differences between sectors stem from the structural or sec-
toral characteristics (participation in the global value chains or ownership struc-
ture). For example, more than 30 percent of establishments in the automotive and
pharmaceuticals industries employ more than 100 workers, whereas the country
average amounts to only 3 percent. When controlling for different observable firm
characteristics, such as firm size or ownership structure, no significant differenc-
es emerge in general business functions technology sophistication across sectors.

Does technology sophistication matter for productivity?

InPoland, firms with more advanced technologies are on average more produc-
tive. The positive relationship between labor productivity and the firm-level gener-
al business functions index holds both for the extensive and the intensive margin,
but the correlation is greater for the intensive margin. This implies that while intro-
ducing more advanced technologies to a firm is associated with higher productivi-
ty, making these technologies the most frequently used technology is accompanied
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by even higher productivity levels. Of course, the relationship between labor pro-
ductivity and technology sophistication is only correlational, so it might be an ex-
aggeration to look for causality. What is also important when linking productivity
with technical sophistication is to address the frequently voiced concerns that im-
plementing cutting-edge technology will not be efficiency-enhancing. First, even
though those concerns might be partly legitimate for A1solutions or big data analyt-
ics at this stage of those technologies’ development, the median firm in Poland uses
the most basic technologies, namely manual and handwritten methods (without cen-
tralized databases or the support of digital solutions) when searching for suppliers
and performing quality control. Therefore, Poland is far from falling into the pro-
ductivity trap. Second, the positive relationship between labor productivity and the
firm-level general business functions index is also found in Korea, where the tech-
nology sophistication level is higher than in Poland. This might indicate that evenin
Poland’s aspirational peer countries, the positive link still holds and the advanced
technologies that might start to be unbeneficial for productivity are very far ahead.

Poland still has a high productivity growth potential realizable from with-
in-firm technological upgrading: moving the bottom 25 percent of firms to
median technology sophistication would increase labor productivity by an
additional 1 percent. If the firms with an intensive GBF index below the tenth
percentile caught up to the median firm in terms of technology sophistication,
average labor productivity would increase by 0.8 percent. If the bottom 25 per-
cent of firms caught up to the median firm, average labor productivity would in-
crease by 1percent. Given that over the last ten years labor productivity grew on
average 4 percent every year, such an improvement would be significant (World
Bank 2021). The switch is not unrealistic, as the technologies are easily avail-
able, still relatively unadvanced, and used by many other companies in Poland.
Ceteris paribus, it would require the bottom 25 percent of firms to switch to on-
line banking as the most frequently used means of payment and, for instance, to
execute all administration, procurement, and planning processes using comput-
er support (not necessarily with specialized software). Obviously, this is a hypo-
thetical simulation, but it shows not only the scale of the potential but also that
substantial productivity improvements are not necessarily extremely costly.

What inhibits and enables technology adoption?
Polish firms in need of technological upgrading may be the most reluctant to

adopt new technologies due to overconfidence and self-assessment bias. The
vast majority of firms in Poland tend to position themselves above the median
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compared to other firms in Poland and at a relatively similar level of technology
adoption, regardless of their actual technological advancement. The gap between
the perceived and actual level of advancement is the largest for the least tech-
nologically sophisticated companies. When firms compare themselves to other
firms in the world, their assessment is closer to their level of technological devel-
opment. Inboth cases, the most sophisticated firms underestimate their level of
technological advancement. If the firms’ judgment is truly biased, firms need
support to correctly identify their gaps and needs.

Polish firms, unlike firms in other countries, consider themselves finan-
cially constrained or assume that returns on technology adoption are not
sufficient. Compared to those in other countries, Polish firms appear to be less
concerned about their competition and list depreciation as the main reason for
technology adoption. On average, around 60 percent of firms list finance-related
barriers, namely costs or lack of finance, as their main obstacles to technology
adoption, a significantly higher percent than in other countries. On the other
hand, lack of capacity for technology is significantly less frequently mentioned
compared not only to Vietnam and Brazil but also to Korea. Moreover, the differ-
ences in obstacles between small and large firms in Poland are more significant
than in other countries. When providing reasons for technology adoption, 80
percent of Polish enterprises state that they adopt a new technology when they
are forced to replace an old one; this response is much more frequent in Poland
than in comparator countries, where either competition or an attempt to reduce
costs is the main driver.

What does support for technology adoption look like in Poland?

Up to half of the budget for private sector development in 2021 - 2027 allows
investments in technology adoption, totaling €16.7 billion. The need for sup-
porting technology adoption among firms is recognized in strategic documents
at the European, national, and regional levels. However, instruments contribut-
ingto this objective are broad, technology-agnostic, and follow a demand-driven
approach, contrary to the sophisticated approach to advanced technology cre-
ation. Inthe demand-driven approach, it is assumed that firms are aware of their
needs; thus, support program targeting is limited, and applicants are expected
to identify their needs themselves. As a result, technology adoption is supported
mostly through returnable instruments aimed at general improvement of SME
competitiveness. Targeted instruments appear only in the context of sustainable
technologies when considering the specifications of particular green solutions.
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Complementary factors, such as managerial skills and digital readiness, are
supported separately from programs aimed at advance technology adoption.
Only one-third of all instruments to support technology adoption allow financ-
ing for skill upgrading, improving managerial capabilities, or enhancing dig-
ital readiness. Instruments aimed at developing firm capabilities are offered
predominantly on the regional level and delivered by providers registered in
the Development Services Database. Public support for firm-level digitization
is concentrated in a dozen instruments aimed at multiple digital objectives. For
non-digital technologies, interventions promoting digitization are technolo-
gy-agnostic, although with higher use of nonrefundable support.

What should be done to increase productivity through
technology adoption?

The level of technology sophistication in Polish firms could be increased by
reforms in five key areas: building awareness, supporting firm-level tech-
nology adoption, strengthening firm capabilities, reducing barriers to scal-
ing up, and improving coordination and use of data.

Enterprises’ awareness of their gaps in and returns from technology adop-
tion could be increased by including obligatory needs assessments in the
instruments supporting technology adoption, as well as by enhancing the
capabilities of the Future Industry Platform, the Digital Innovation Hubs
network, and other business support institutions. Both the TAS’s results on
Poland and the vast literature on the topic indicate that many firms are unaware
oftheir actual gaps in technology and organization and overestimate their level
of technological sophistication and managerial capabilities. Moreover, most Pol-
ish firms perceive technology adoption as a replacement tool but not as a way to
upgrade. To reduce the gaps and improve the selection of the most appropriate
technologies and services, high-quality, standardized audits and assessments
for critical areas related to technology adoption and firm capabilities should be
developed and included as requirements in applications for technology adop-
tion support. Moreover, Future Industry Platform, along with Polish Agency
for Entrepreneurship Development and National Centre for Research and De-
velopment, could play a critical role in raising awareness about the benefits of
adopting all types of technologies, going beyond currently covered Industry 4.0
technologies. The currently developed Digital Innovation Hub network should
serve as a one-stop shop for information on addressing the wide technological
needs of enterprises, while other business support institutions should be able
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to provide basic services and refer interested companies to appropriate public
and private service providers.

There is dire need to support widespread adoption of off-the-shelf general
business function technologies, including less advanced technologies, by a
broader group of MSMEs. Complementary firm capabilities should be support-
ed, as well as linkages between SMEs and larger companies (including foreign
companies). Polish firms still often rely on the most basic technologies to conduct
some of their everyday operations, but even simple technology upgrades offer
high potential for productivity improvements. Policies supporting technology
adoption should include objectives related not only to diffusion of frontier tech-
nologies but should also promote incremental, gradual upgrades. In addition, em-
bracing standardized technology audits to account for the heterogeneity of needs
and adoption paths and an online marketplace with certified off-the-shelf solu-
tions might decrease the search costs and costs of adopting technologies. Results
of the TAS confirm the relation evidenced in the literature that successful adop-
tion of technologies is conditional on complementary investments in, for exam-
ple, managerial and digital skills and new product development. Thus, intro-
ducing nonreturnable components for complementary capabilities to programs
offering returnable support for investments in technology acquisition would
enhance the creation of capabilities necessary to exploit the full benefits of the
new solutions. Moreover, opportunities for scaling up demand, in both domes-
tic and foreign markets, will provide incentives for firms to make the technolog-
ical switch. Stimulating connections between sMEs and larger firms (including
foreign firms) can lead to cross-firm learning through standards, requirements,
and knowledge sharing from larger to smaller entities.

Since large establishments are on average more technologically sophisti-
cated, there is an empirical call for removing regulatory barriers to firm
scale-up and for improving the efficiency of resource allocation, especially
in manufacturing. Especially in the manufacturing sector, barriers block the
flow of capital and labor between firms. The results show the existence of weak
external incentives for adopting technologies, like anti-competitive regulations
or subdued demand. Overall regulatory barriers for competition in Poland are
higher than the OECD average, with a high degree of public ownership and exces-
sive administrative burdens on the business (OECD 2019). When highly produc-
tive or technologically advanced firms encounter larger barriers to increasing
their market share, and low-productivity firms remain on the market longer,
the need for businesses to upgrade is limited. Liberalization of competition reg-
ulation has the potential to drive the pace of technology adoption by providing
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market incentives for adoption and accumulation. While anti-competitive barri-
ers should be addressed across the economy, the manufacturing sector requires
particular attention, as it faces sector-specific challenges that significantly hold
back allocative efficiency.

To ensure continuous learning, monitoring and evaluation procedures must
be strengthened. To do so, it is necessary to establish functional coordination
mechanisms for technology adoption policies and to enhance supplementary
capabilities undertaken by various institutions. The M&E system of all support
instruments is predominantly driven by the objective to maintain legal compli-
ance with EU regulations. For this reason, the system focuses on collecting infor-
mation on activities and outputs of support instruments, with limited insight into
medium and long-term impact on beneficiaries. Information for M&E must be
gathered in a timely and systematic manner, creating actionable information to
adapt instruments, which is particularly important in technology areas, given
the heterogeneity of factors driving technology adoption and the fast pace of tech-
nological development. Moreover, given the substantial number of institutions
responsible for technology adoption, a functional body is needed for ongoing
coordination of various initiatives and analysis of their fit with broader policies
for private sector development. This coordination body should be supported by
aunit with strong analytical capabilities that can generate knowledge based on
the beneficiary’s data and the rich data available in Statistics Poland.

What is the summary based on?

This document summarizes the results of the project Technological Readiness
and Management Skills — Productivity Growth Drivers in Poland, conduct-
ed in collaboration with DG REFORM. The project aimed to support the Minis-
try of Economic Development and Technology in enhancing the effectiveness of
firms’ support systems in Poland by providing evidence-based information on
firms’ capabilities, context, and barriers to productivity growth. The project con-
sisted of three phases. Phase 1focused on understanding firm-level productivity
dynamics and analyzing instruments supporting managerial skills and technol-
ogy adoption. It was concluded with the report “Paths of Productivity Growth
in Poland — A Firm-Level Perspective.” Phase 2 provided evidence-based infor-
mation on Polish firms’ capabilities by implementing and analyzing a Technolo-
gy Adoption Survey (following Cirera et al. 2020) and was concluded in two re-
ports: (1) “Drivers of Productivity Growth in Poland: A Firm-Level Perspective
on Technology Adoption and Firm Capabilities,” and (2) “Sectoral Approach to
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the Drivers of Productivity Growth in Poland: A Firm-Level Perspective on Tech-
nology Adoption and Firm Capabilities.” Phase 3 aims to build capacity and sup-
port for the Polish Agency for Enterprise Development to redesign instruments
tobuild firms’ capabilities. This executive summary briefly describes the results
of the above-mentioned reports.
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FIGURE A.1 General Business Functions (GBFs) and Technologies.
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