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Renewal of Companies
Through Product Switching

= Abstract
N—
D_= The past few decades have witnessed a slowdown in
g CIB productivity growth in many advanced economies, in-
cluding Finland. Against this backdrop, this study in-
vestigates product switching in Finnish manufacturing
firms during the period of 2009-2019. The findings indi-
cate a growing trend towards specialization, with more
Natalia Kuosmanen firms focusing on a single product. In general, prod-
ETLA Economic Research uct diversity has decreased over time. Multi-product
natalia.kuosmanen@etla.fi firms and those with diverse output tend to be larger
in terms of value added, sales, and employment. Addi-
Nelli Valmari tionally, these firms are also more likely to export their
ETLA Economic Research products compared to single-product firms. While sin-
nelli.valmari@etla.fi gle-product firms outperform multi-product firms in
productivity, the study shows that product diversity is
positively related to productivity. Furthermore, the study
Suggested citation: demonstrates that there is a positive relationship be-
Kuosmanen, Natalia & Valmari, Nelli (21.4.2023). tween product scope expansion and contraction and an
“Renewal of Companies Through Product increase in firm size, as compared to firms where prod-
Switching”. uct scopes remain unchanged. These findings suggest
that product switching is closely related to the econom-
ETLA Working Papers No 104. ic outcomes of Finnish manufacturing firms.
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Tiivistelma

Yritysten uudistuminen tuotevalikoiman
muutoksilla

Tuottavuuskasvu on viime vuosikymmenina hidastu-
nut useissa kehittyneissa talouksissa, mukaan lukien
Suomessa. Tassa tutkimuksessa tarkastellaan tuoteva-
likoimien muutoksia suomalaisissa teollisuusyrityksissa
vuosina 2009-2019. Kyseisena ajanjaksona monituote-
yritysten osuus niin yrityksista kuin teollisuuden arvon-
lisan tuottajana on laskenut. My®s yleisemmin mitat-
tuna yritysten sisainen tuotannon monipuolisuus on
vahentynyt. Monituoteyritykset ovat suurempia myyn-
nin, arvonlisan ja tydntekijoiden maarassa mitattuna ja
todennakdisemmin vievat tuotteitaan ulkomaille. Arvi-
oidemme mukaan yksituoteyritykset ovat monituoteyri-
tyksia tuottavampia, mutta tuotannon monipuolisuuden
huomioiminen yleisemmin osoittaa positiivisen yhtey-
den tuottavuuden ja tuotannon monipuolisuuden valilla.
Loydamme lisaksi, ettd seka tuotevalikoimaansa laajen-
tavissa etta supistavissa yrityksissa kasvu on suurem-
paa kuin niissa yrityksissa, joissa tuotevalikoiman koko
sailytetadn ennallaan. Tulostemme mukaan tuotevali-
koiman muutokset ovat laheisesti yhteydessa suoma-
laisten teollisuusyritysten taloudellisiin lopputulemiin.
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1. Introduction

The global economy has witnessed a slowdown in productivity growth over the last decade, and
scholars have identified several potential contributing factors. Empirical studies suggest that a
decrease in business dynamism, including firm entry, job creation, and job turnover, may be playing
a role in this trend (Decker et al., 2016; Grossman et al., 2017). Additionally, research by Loecker et
al. (2020) points towards the rising market power of firms, which can lead to the misallocation of
resources, a phenomenon discussed by Hsien and Klenow (2009) and Restuccia and Rogerson (2017).
Moreover, Gordon (2012) and Bloom (2020) argue that the discovery of innovative ideas is becoming
increasingly challenging as previous innovations have already been implemented, which may be
contributing to a decline in innovation productivity. Against this background, the recent crisis has
further compounded the productivity slowdown.

Innovation and the adoption of new technologies are widely recognized as key drivers of
productivity growth (Schumpeter, 1934; Gordon, 2017). However, productivity growth can also be
influenced by other factors, such as structural changes resulting from firm entry and exit (Baily et al.,
1992) and resource reallocation across firms (Olley and Pakes, 1996). Recent studies have highlighted
the widespread and significant misallocation of resources, even within narrowly defined industries
(Hopenhayn, 2014; Restuccia and Rogerson, 2013, 2017), indicating that addressing misallocation
may have a greater impact on productivity growth. For instance, the study by Kuosmanen (2022)
reveals misallocation in numerous industries in Finland, highlighting the potential for productivity
growth through better resource allocation across firms.

Previous studies on productivity have focused on the entry and exit of firms, and the
reallocation of market shares among firms as forms of structural change (Fornaro et al., 2021, and
references therein). However, it is important to note that resource reallocation can also occur within
existing firms, through the renewal of production lines, such as the addition of new products or
consolidation of production lines to focus on fewer products. This renewal process can be viewed as
a form of firm-level restructuring. Bernard et al. (2010) were among the first to systematically analyze
product switching (i.e., the process of adding and dropping products) in the US manufacturing
industry and its implications for firm-level productivity and competitiveness.

In Finland, there has been limited research on product switching by firms and its implications
for firms' economic outcomes. Maliranta and Valmari (2017) examined the renewal of product
structures in the Finnish manufacturing industry between 2006 and 2015. Using product-level data,
they found that most changes in production and product structure occurred within continuing

production lines of establishments. More recently, Kuosmanen and Kuosmanen (2021) and
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Kuosmanen et al. (2022) investigated the productivity implications of industry switching, which is
closely related to product switching. They discovered that firms frequently renew their production
lines to such an extent that their industry classification changes over time, and that these changes
contribute to the productivity of industries.

Drawing on the theoretical and empirical work by Bernard et al. (2010), our study examines
the phenomenon of product switching within the Finnish manufacturing sector and its association
with economic outcomes of firms. In particular, we focus on two distinct strategies adopted by firms:
product switching, which involves adjusting the product mix by adding and/or discontinuing
products, and product diversification, as we compare single-product and multi-product firms. For our
analysis we use Statistics Finland's manufacturing commodities data, which follows the PRODCOM
classification, for the period 2009-2019. We then merge this dataset with other firm-level register-
based information to construct a comprehensive panel dataset of Finnish manufacturing firms.

Our analysis shows that multi-product and inter-industry firms tend to have larger value
added, sales, and employment figures, and are more likely to engage in export activities compared to
single-product firms. However, we also observe that multi-product firms have lower labor and total
factor productivity than single-product firms, which contradicts the findings of Bernard et al. (2010).
To investigate this issue further, we adopt the Shannon diversity index as a more accurate measure of
firm diversity in terms of products and industries they operate in. Our findings reveal a strong positive
association between product diversity and all firm economic outcomes considered, supporting
previous research that suggests diversity across products and industries can lead to economies of
scope and productivity gains. Additionally, our analysis of changes in a firm's product scope —
whether it involves expanding or reducing the scope — reveals a positive correlation with various
outcomes, such as value added, sales, export, labor, and total factor productivity.

The remainder of this paper is organized as follows. Section 2 provides a review of the
relevant literature. Section 3 describes our data and presents some stylized facts laying the foundation
for our empirical analysis of product switching in Finnish manufacturing firms. Section 4 examines
the patterns of product switching using descriptive analysis. Section 5 presents our main findings and
discusses their implications. Finally, Section 6 concludes with a summary of our results and suggests

avenues for future research.
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2. Literature review

In this section, we review the literature on product switching as a form of firm renewal and its
relationship to innovation, productivity growth, and other related factors. Product switching involves
a firm’s transition from producing one type of product to another, either by adopting a new product,
modifying or dropping an existing one. This strategy can enable firms to enter new markets, diversify
their product offerings, and respond to changes in their external environments and consumer demand.
One example of a firm that has successfully adopted a product switching strategy is Apple Inc., which
transitioned from producing personal computers to a range of products such as smartphones, tablets,
and wearable devices (Gawer and Cusumano, 2014). This strategy has enabled Apple to maintain its
position as a leading technology company and drive sustained economic growth through product
innovation.

The strategy of product switching for firm renewal has gained widespread recognition as an
economically significant practice (Bernard et al., 2010; 2011; Iacovone and Javorcik, 2010;
Kuosmanen and Kuosmanen, 2021). In addition to prior literature acknowledging the importance of
firm renewal and its contribution to economic growth (Cohen and Levinthal, 1989; Teece, 1986; Dosi,
1988), product switching has emerged as an effective approach for firms to renew themselves and
stay competitive in a rapidly evolving market landscape.

Teece (1986) emphasized the importance of flexible and strategic management of innovation
and intellectual property rights for firms to stay competitive and achieve economic growth. This is
particularly relevant when responding to changing market conditions through product switching. Dosi
(1988) highlighted the importance of recognizing technological change dynamics through paradigms
and trajectories, which can lead to changes in industry structure and dominant firms. Consequently,
firms adopt their offerings to remain competitive when a new technological paradigm or trajectory
emerges. More recent research by Hassan and Schmitz (2017) suggests that firms facing demand
uncertainty may be more inclined to engage in product switching to hedge against uncertainty and
maintain market share. However, effective product switching requires careful management of new
product introductions while maintaining successful existing products. Firms that invest in product
and process innovation are more likely to succeed in product switching and renewal (Lee and Kang,
2007).

The process of product switching is influenced by a range of factors, some of which can
facilitate the process while others can hinder it, resulting in different outcomes. Cucculelli and Ermini
(2012) observed that introducing new products can boost sales growth, but it also increases the

probability of exit rates, although this effect is less pronounced for firms with longer product tenures.
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Family ownership has been identified as a potential facilitator of successful product switching and
innovation, particularly in the earlier stages of an industry's life cycle (Cucculelli and Peruzzi, 2020).
In addition, competition levels and industry heterogeneity influence firms’ decisions to switch
products, and more experienced firms are more likely to switch products (Timoshenko, 2015).

Ahuja and Lampert (2001) conducted a study on the product development histories of seven
large US corporations to identify factors that enable firms to create breakthrough inventions. Their
findings reveal that successful firms pursued a strategy of exploration, but this may not necessarily
translate into successful product switching. To effectively switch products, firms require a broad
technological base and must be willing to take risks to adapt existing capabilities. The study
emphasizes the importance of considering technological capabilities, market expertise, and risk-
taking behavior when evaluating the potential impact of product switching on firm performance.

Furthermore, the reasons behind product switching can vary between single-product firms and
multi-product firms. Single-product firms may switch products as a survival strategy when their
existing product becomes outdated, while multi-product firms may use product switching to diversify
their product lines and reduce risk. Bernard et al. (2010) developed a theoretical model of endogenous
product selection that takes into account the heterogeneity of firms in terms of productivity, as well
as heterogeneity of their products in terms of how consumers value them. The production of any
particular product entails a fixed cost. As a result, in an equilibrium state, the most productive firms
are able to cover these fixed costs and produce the widest range of products.

It is worth noting that product switching can be linked to industry switching by firms, which
involves a transition from one industry class to another. This can occur due to the creation of a new
business unit, acquiring an existing one, or changing products and operations that result in a change
of industry class. Recent research indicates that industry switching can be an effective strategy for
improving firm productivity and driving economic growth (Kuosmanen and Kuosmanen, 2021;
Kuosmanen et al., 2022).

In summary, product switching can play a crucial role in shaping the productivity and
economic growth of firms, but its effectiveness may depend on various factors. Further research is
needed to gain a deeper understanding of product switching as a means of firm renewal and its
potential for promoting innovation and competitiveness in different industries and contexts.
Additionally, exploring the dynamics of industry switching and its potential impact on firm economic
outcomes can provide valuable insights into the role of market competition and the challenges firms

face when adapting to changing market conditions.
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3. Empirical trends

In this section, we present the data and examine empirical trends concerning the dynamics of firms
in the Finnish manufacturing sector. Our focus is to explore the prevalence of single-product (SP)

versus multi-product (MP) firms as it sets the background for our subsequent empirical analysis.

3.1 Data

To conduct our analysis, we used industrial output data provided by Statistics Finland, covering the
period from 2009 to 2019." These data provide information on the quantities and sales of outputs,
categorized by commodity heading. These data are collected annually from enterprises or their
establishments falling under the mining and quarrying (B) and manufacturing (C) industry classes.
The manufacturing commodities statistics encompass all manufacturing establishments of enterprises
with at least 20 employees, and smaller enterprises are also included to ensure that the statistics
account for at least 90 percent of the production value of each manufacturing industry.> The target
group of the inquiry mainly comes from Statistics Finland's Register of Enterprises and
Establishments. In cases where response data are not obtained directly from the reporting enterprise,
the data are assessed based on the previous year's commodity response data and the financial
statements for that statistical year.

The industrial production statistics rely on the PRODCOM classification of industrial
production of the European Union,* which is updated annually and includes 8-digit product headings.
While the PRODCOM classification does not cover all product groups, it is supplemented with
additional national headings, and some of the PRODCOM headings are further subdivided into
national subheadings. The national product heading codes comprise 10 digits, with the first four digits
corresponding to the code of the standard industrial classification of the European Communities
(NACE Rev. 2) and Statistics Finland's industrial classification TOL 2008. The first six digits of the

code correspond to the Classification of Products by Activity (CPA) of the European Communities.

! For additional details regarding the industrial output data utilized in this study, please refer to Statistics Finland's
documentation available at https://www.stat.fi/en/statistics/documentation/tti.

2 The enterprises and establishments included in the production inquiry are selected to meet the representativeness
requirement imposed by the EU's PRODCOM Regulation, which mandates that at least 90% of the production value of
each manufacturing industry be covered in the statistics. Generally, information on manufacturing production is collected
from all establishments of enterprises with at least ten employees, and in some cases, smaller establishments of enterprises
are also included to fulfill the EU's representativeness criteria.

3 For further details on the PRODCOM survey, including a comprehensive breakdown of the goods included in the
statistical classification and the methodology used to calculate industrial production statistics, please refer to Eurostat's
Industrial Production Statistics (PRODCOM) at https://ec.europa.eu/curostat/statistics-
explained/index.php?title=Industrial production statistics introduced - PRODCOM.
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To enrich our analysis, we merged the industrial output data with complementary data from
the Financial Statements panel and Business Register of Statistics Finland. These additional data are
obtained from administrative sources, such as the Tax Administration, Finnish Customs, and the
official financial statements of the Finnish Patent and Registration Office. Together, they provide an
extensive range of information on enterprises and establishments. This resulted in a panel data set
that covers the period 2009-2019, organized by firm, and encompassing various characteristics of
firms. Specifically, the dataset comprises 90,031 product-firm level observations, with 2,430 products
classified according to the 10-digit level of PRODCOM national product heading codes, and 5,473
firms. Among these firms, 1,602 firms are continuing firms from 2009 to 2019. In Appendix 1, we
present a list of manufacturing industries classified according to the two-digit NACE code that we
have analyzed in this study. For 2019, we have included the total number of products produced by
each industry. The number of products per industry varies, ranging from a minimum of 15 in the
Manufacture of coke and refined petroleum products (C19) to a maximum of 329 in the Manufacture

of machinery and equipment n.e.c. (C28).

3.2 An overview of single- and multi-product firms

The concept of single-product (SP) and multi-product (MP) firms is a fundamental one in the field of
industrial organization (Tirole, 1988). SP firms focus solely on producing and selling a single type of
product, while MP firms offer a range of products. This results in different pricing strategies, product
differentiation, economies of scale and scope, and the adoption of various production technologies
(De Loecker and Syverson, 2021). It is important to note that the product offerings of MP firms may
span across different industries and be classified under multiple NACE codes. For instance, a large
conglomerate that produces both automobiles and consumer electronics would fall under both the
NACE codes for Manufacture of motor vehicles (NACE code C29) and Manufacture of consumer
electronics (NACE code C26), highlighting the diversity of products offered by a single firm.

The optimal strategy for a firm can be influenced by various factors, such as market demand,
economies of scale and scope, and competition. For specialized SP firms, focusing on a specific
product can lead to greater efficiency, whereas MP firms may choose diversification to reduce risk
and benefit from operating in multiple markets. Ongoing research into the behavior and strategies of
both SP and MP firms is critical, as it has significant implications for firm performance, market
dynamics, and industrial policy. As the economy evolves, firms must adapt their strategies to remain
competitive.

To establish the context for our study, we first examine the manufacturing landscape in

Finland during three years within our study period: 2009, 2014, and 2019. We use the term "single-
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product" (SP) firm to describe a firm that exclusively produces one product, classified at the ten-digit
level of the PRODCOM classification, within a specific time period ¢. In contrast, we define a "multi-
product" (MP) firm as a firm that manufactures two or more products at the same classification level
during the same time period. Furthermore, we differentiate MP firms based on whether they produce
products within the same industry at the two-digit level of NACE, which we refer to as an intra-
industry MP firm, or across different industries at the two-digit level of NACE, which we refer to as
an inter-industry MP firm. This classification will help us gain a better understanding of the role of
SP and MP firms in the Finnish manufacturing landscape over time. To provide insight into the range
and diversity of firms' offerings and operations over time, Appendix 2 includes the histograms of
firms’ product and industry scopes based on pooled data from 2009 to 2019.

It is important to note that firms can evolve from being SP firms to MP firms over time. For
example, a clothing manufacturer that expands its production line to include pants, in addition to
shirts, is now a MP firm, displaying intra-industry MP by producing multiple products within the
same industry, namely the clothing industry (NACE code 14). On the other hand, an inter-industry
MP firm produces various products across different industries. For instance, a firm that produces both
furniture and kitchen appliances manufactures products across distinct industries, namely the
furniture industry (NACE code 31) and kitchen appliance industry (NACE code 27). This transition
from a SP firm to an MP firm is important to keep in mind, as it highlights the dynamic nature of
firms in today's competitive business environment.

Table 1 presents an overview of SP and MP manufacturing firms in Finland during three
selected years (2009, 2014, and 2019). The first two columns of the table show the share of firms and
value added of the manufacturing sector. Notably, the share of SP firms has increased over time,
while the share of MP firms has decreased. In 2009, SP firms accounted for 43 percent of all
manufacturing firms, while MP firms constituted 57 percent. However, in 2019, the share of SP firms
increased to 53 percent, while the share on MP firms decreased to 47 percent. When we examine
intra- and inter-industry MP firms separately, we find that intra-industry MP firms were more
common than inter-industry MP firms. In 2019, intra-industry firms accounted for 28 percent of all
manufacturing firms, while inter-industry MP firms accounted for 19 percent.

Although SP firms had a larger share in Finland’s manufacturing sector, it is important to note
that MP firms made a significant contribution to the sector’s value added during the study period. In
other words, MP firms are larger in terms of value added. Table 1 shows that MP firms contributed
the most of the sector's value added in all three selected years with up to 73 percent in 2019. When

considering intra- and inter-industry MP firms separately, we find that intra-industry MP firms
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accounted for 37 percent of the sector's value added, while inter-industry MP firms contributed almost
40 percent.

The findings in the final two columns of Table 1 provide additional insights into the
characteristics of SP and MP firms. Specifically, the mean number of products produced by intra-
industry MP firms is lower than that of inter-industry MP firms, with an average of 3.4 products
compared to about 5 products. This suggests that inter-industry MP firms have a more diversified
product portfolio, which can potentially help them to mitigate the risks associated with fluctuations
in demand for any one product. Furthermore, our analysis shows that inter-industry MP firms
typically operate in an average 2.4 manufacturing industries, indicating a broader scope of operations
compared to intra-industry MP firms. This could provide inter-industry MP firms with access to a
wider range of customers and markets, which may enhance their competitiveness. Overall, these
findings highlight the importance of recognizing intra- and inter-industry MP firms as distinct types
of firms with unique characteristics that can impact their competitiveness, product portfolio, and
scope of operations.

Table 1. Single-product (SP) and multi-product (MP) manufacturing firms in Finland in 2009, 2014,
and 2019.

Firm type §hare of firms, Share of VA, Mean of Mean o.f
%o % products industries
2009
SP firm 42.63 21.49 1 1
Intra-industry MP firm  34.81 32.69 3.43 1
Inter-industry MP firm  22.56 45.82 4.88 2.34
2014
SP firm 48.45 29.37 1 1
Intra-industry MP firm  31.26 29.80 3.40 1
Inter-industry MP firm  20.29 40.84 4.93 2.36
2019
SP firm 52.69 27.35 1 1
Intra-industry MP firm  28.14 33.12 3.28 1
Inter-industry MP firm  19.16 39.53 4.70 2.42

Note: An intra-industry MP firm is a firm that operates within a single 2-digit level industry, which refers to a specific
manufacturing sector. On the other hand, an inter-industry MP firm is a firm that operates within at least two different 2-
digit level industries, which span across multiple manufacturing sectors.
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3.3 Product diversity of firms

To better measure the level of product diversity among firms, we move beyond the traditional use of
multiproduct or multi-industry dummies and instead adopt the widely used Shannon index, which is
commonly used in ecological literature to measure diversity. By computing the Shannon index at both
the product-level and industry-level, we obtain more comprehensive measures of the level of diversity
in each firm's output and the industries in which they operate.*

Figures 1 and 2 depict the unweighted and value-added weighted means, respectively, of the
product-level and industry-level indices from 2009 to 2019. To facilitate comparison across years,
we scaled the year-specific means so that 2009 was the base year, with the mean values being equal
to one in 2009. The figures reveal that firms have become more specialized over time, as evidenced
by the decreasing trend in the product-level diversity index. However, our analysis also reveals an
intriguing exception to this trend - when we account for firms' value added, industry-level diversity
has not decreased over time. In fact, the industry-level diversity of large firms with high value added
has appeared to increase. These findings underscore the dynamic and evolving nature of product
diversity among Finnish manufacturing firms.

Output diversity within firms
Mean of the Shannon-index

[Ye)
& -
\/\
03. -
0
& -
x
w. -
T T T
2010 2015 2020
Year
’ Diversity regarding products Diversity regarding industries‘

Figure 1. The unweighted means of the product-level and industry-level indices in 2009—2019.

* The Shannon index is a widely used measure of diversity in various fields, including economics. In the context of this
study, the index is used to measure the diversity of a firm's product offerings, taking into account both the number of
products offered and the distribution of revenue across those products. Specifically, the formula used to calculate the
index is H; = — Y.[p;In(p,)], where i = 1, ..., n represents the number of products offered by the firm /, and p; is the share
of revenue generated by each product. A higher value of the index indicates a greater level of diversity in the firm's
product offerings.
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Output diversity within firms
Value added -weighted mean of the Shannon-index
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Figure 2. The value-added weighted means of the product-level and industry-level indices in 2009—
2019.

4. Product switching in Finnish manufacturing firms
4.1 Patterns of product switching

To analyze product switching in Finnish manufacturing firms, we have classified firms into four
distinct and mutually exclusive groups based on the mode of alteration in their product mix from the

previous year. The potential activities include:

1) No change: Firms that have maintained their product mix from the previous year.

2) Product adding: Firms that have added new products to their product mix.

3) Product dropping: Firms that have discontinued certain products from their product mix.

4) Product churn: Firms that have both added and discontinued products from their product mix

simultaneously.

Table 2 provides an overview of these product-related activities of manufacturing firms in
Finland based on pooled data from 2009 to 2019. The classification of products is based on their ten-
digit PRODCOM codes. Panel A of the table displays the average share of firms involved in any of
the four product-related activities from the previous year. Panel B of the table presents the same
information but weighted by value added of firms. The table includes five columns that show results
for all firms, MP firms, large firms (defined as those with 250 employees or more), and firms with

multiple manufacturing plants.
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According to Panel A of the table, on average, 15 percent of firms modify their product mix
annually (Panel A). This includes approximately 5 percent of firms that add at least one product, 6.5
percent that discontinue at least one product, and about 4 percent that engage in product churn, i.e.,
both adding and discontinuing at least one product. Among the sample of MP firms, around 23 percent
of firms modify their product mix, with 9 percent adding products only, 8 percent discontinuing
products only, and 6 percent engaging in product churn. We also observe that 18 percent of exporting
firms, 31 percent of large firms, and 27 percent of firms with multiple manufacturing plants engage
in product switching. Notably, large firms demonstrate higher rates of product switching compared
to the average rates of product switching across all firms.

Panel B presents a more refined analysis of the data by weighting each firm's value added to
provide a more accurate measure of its impact on the value added of the whole manufacturing
industry. The results show that, on average, firms that modify their product mix contribute to 38
percent of the value added of the sector, while 62 percent is generated by firms that maintain their
product mix. Firms that both add and drop products make up 15 percent of the value added in the
sector. When comparing different groups of firms, we find that the largest contributors to value added
from firms that engage in product switching are those firms that simultaneously add and drop
products. For instance, among firms with multiple manufacturing plants, 23 percent of the value

added of this group was generated by firms that add and drop products.

Table 2. Product switching patterns by Finnish manufacturing firms, pooled across years 2009—-2019.

All firms MP firms  Exporters Large firms Multi-plant

firms
Panel A: Product switching by firms
No change 84.77 77.09 81.97 69.07 73.49
Product adding 4.89 8.92 5.86 8.58 7.86
Product dropping 6.51 8.02 7.45 12.79 10.62
Product churn 3.84 5.98 4.73 9.56 8.03
Observations 31,566 17,287 19,779 3,181 3,908
Panel B: Product switching by firms, weighted by value added
No change 61.62 53.04 58.89 50.57 45.09
Product adding 9.71 12.68 10.30 11.81 12.59
Product dropping 13.79 15.52 14.56 17.40 19.03
Product churn 14.88 18.76 16.25 20.22 23.29
Observations 30,400 16,704 19,089 2,015 3,795

13
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In addition to the results presented in Table 2 based on the pooled dataset, we also analyzed
the product switching patterns of Finnish manufacturing firms in the years 2009, 2014, and 2019,
which are presented in Appendix 3.1. These additional findings reveal a trend towards more stable
product mixes among Finnish manufacturing firms, as the share of firms that do not engage in any
type of product switching activity has increased over time. Notably, among firms with multiple
manufacturing plants, the share of those engaging in product switching was as high as 45 percent in
2009, contributing to 54 percent of the value added of these group of firms. However, by 2019, the
share of these firms engaging in product switching decreased to 18 percent, while still contributing
41 percent of the value added of this group of firms.

In summary, the majority of Finnish manufacturing firms maintain their product mix, a
considerable number still engage in product switching activities on an annual basis. However, the
trend over time indicates a move towards more stable product mixes. Large firms, multi-plant firms,
and exporting firms have higher rates of product switching compared to the average, and firms that
alter their product mix contribute significantly to the sector's value added. Notably, the most

significant contributors to value added are firms that add and drop products simultaneously.

4.2 Patterns of inter-industry product switching

In this section, we focus on the inter-industry product switching patterns of firms. As mentioned in
Section 3, inter-industry MP firms — firms producing products across various industries at the two-
digit-level — represent a notable share of all firms and contribute significantly to the manufacturing
sector’s overall value added. To analyze these patterns, we define inter-industry products at the firm
level using ten-digit PRODCOM codes, which are then aggregated to the two-digit level.

To provide an overview of inter-industry product-related activities among firms, we present
Table 3, which is similar to Table 2 but for inter-industry products. In Panel A of the table, we show
the average shares of firms involved in any of the four inter-industry product-related activities (i.e.,
no change to the product mix, adding a product, dropping a product, and both adding and dropping a
product) from previous year. In Panel B of the table, we present the same information but weighted
by the value added of sub-samples of firms. Our aim is to provide insight into the prevalence and
characteristics of inter-industry product switching among firms by sub-groups, including all firms,
MP firms, large firms, and firms with multiple manufacturing plants.

The first rows of Panels A and B in Table 3 display the average share of firms that made no
changes to their product mix. On average, only 4 percent of firms across all industries altered their
product mix at the inter-industry level annually. However, for all other sub-samples of firms, this

share was somewhat higher, with the largest share found in the sample of large firms, where 8.5
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percent of firms changed their product mix annually. It is more common for firms to either add or
drop products rather than do both simultaneously. Firms that adjust their product portfolios
contributed to about 10 percent of the sector's total value added, with the most substantial contribution
coming from firms that added products only, followed by those that dropped products only, across all

sub-groups considered.

Table 3. Inter-industry product switching patterns by Finnish manufacturing firms in 2009-2019.

All firms MP firms  Exporters Large firms Multi-plant

firms
Panel A: Inter-industry product switching by firms
No change 95.75 93.87 94.62 91.48 92.86
Product adding 1.85 3.37 2.35 3.36 3.40
Product dropping 2.02 2.33 2.57 4.59 3.15
Product churn 0.38 0.43 0.46 0.57 0.59
Observations 31,566 17,287 19,779 3,181 3,908
Panel B: Inter-industry product switching by firms, weighted by value added
No change 90.75 89.23 89.91 88.35 88.12
Product adding 4.35 5.68 4.77 5.45 6.34
Product dropping 4.16 4.19 4.50 5.26 4.50
Product churn 0.74 0.90 0.81 0.94 1.04
Observations 30,400 16,704 11,768 2,015 3,795

In Appendix 3.2, we report on the inter-industry product switching patterns of Finnish
manufacturing firms during the years 2009, 2014, and 2019. Our findings reveal a slight decrease in
the share of firms engaged in inter-industry switching over time, consistent with the insights from
Appendix 3.1 on product switching patterns. In 2019, approximately 3.4 percent of all manufacturing
firms produced multiple products from different industries at the two-digit level, accounting for 6.3
percent of the sector's total value added. Large firms and firms with multiple plants have the highest
shares of firms that alter their product mix from the previous year, with 5.2 and 4.6 percent of these
groups, respectively, participating in inter-industry product switching. These firms contributed 8 and
7.4 percent, respectively, to the value added of their respective groups.

To summarize, inter-industry product switching in not very common among Finnish
manufacturing firms, but it does play an important role in the sector's overall value added. Large firms
and firms with multiple plants are more often engaged in inter-industry product switching compared
to all continuing firms. Additionally, our findings indicate that adjusting product portfolios typically

involves adding or dropping products, rather than doing both at the same time.
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4.3 What kind of firms add and drop products?

To better understand the factors that drive a firm's decision to introduce a new product, we employ a
probit model at the firm-product level. This model allows us to examine the association between
various firm-level factors and the probability of adding a new product. The estimation equation

incorporates several key variables that may influence a firm’s decision to introduce a new product:

(1) Addy = ant + B1Pi—1 + ﬁzAgeiZ_t + B3E;t—1 + BuTFP;y_y + PsShP;t_1 + BeShl; i1 +

ﬁ7LPi,t—1 + BSLi,t—l + &1

The term Add; ; represents a binary variable indicating whether firm i produced a product for the first
time in year ¢, or at least after not having produced the product in year ¢—/. The term, a,, ;, captures

the full set of interactions between industry and year fixed effects in year ¢. The general price level of

) . Siir_ .
the firm’s products in year ~1, denoted by P; ;_1, is calculated as Z§=1 sl]JTt_ll Pi’},t_l, which accounts

for the relative price of each product, weighted by the product’s share of the firm's product sales.
More formally, S; j,t—l/ S]-,t_l represents product j’s share of firm i’s product sales in year 1, and
Pi’}_t_l represents the relative price of product j, computed as P;j 1/ ﬁj,t—l-

Other variables in Eq. (1) include the square of firm’s age at the beginning of production of
product i, represented by A geft, Shannon index for product diversity (ShP; ;_;), and Shannon index
for industry diversity (Shl; ;). A dummy variable, E; ,_;, indicates whether the firm exports in year
t-1. Total factor productivity (TFP;._1), labor productivity (LP;;_1), and labor (L;,_;) are also
included as variables expressed in natural logarithms. To ensure robustness, we estimate Eq. (1)
separately for all firms, firms that are single-product (SP) producers, and firms that are multi-product
(MP) producers in the year prior to the introduction of product i. Price outliers are excluded from the
estimation sample.

We also utilize a firm-product-level probit model to examine the factors associated with a
firm’s decision to drop a product in the following period. The firm-level variables used in this model
are the same as those in Eq. (1) for product adding, except that the interactions of industry and year

fixed effects, and firm age, are defined for year t—1.

(2) Drop;y = ane + P1Pie—q + BrAgef_y + BsEi¢—q + BuTFPiy_y + BsShPy,_; +
+PeShli;_1 + B7LP;t—1 + Pglit—1 + B‘BPT—pij,t—l + BgPr_age;;_, + ﬁgSaleSharei]-,t_l +

BroTenure;j._1+¢;.
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In Eq. (2), the product’s relative price (Pr_p;j 1) is calculated as P;;._; /P; 1, while the product's
tenure (B;oTenure;;._) is represented by a categorical variable with three categories based on the
last year of production: one to two years, three to four years, and five years or more. We define
product tenure as one in the first sequential year of production. In cases where the product was not
manufactured in the previous year, but it was produced two years before, we make an exception and
define product tenure as Tenure;_3 + 1, as the firm's production facilities are likely to remain intact
during a short pause in production. Finally, the variable SaleShare;;._; represents the product’s
share of sales.

Table 4 presents the results of probit models of Eq. (1) and (2). The first column of the table
shows the outcomes of the product dropping analysis. The results reveal that the probability of
discontinuing a product decreases as the product tenure increases. Specifically, products with longer
product tenure, i.e., those older than four years, are less likely to be dropped than those with shorter
product tenure, i.e., four years old or less. In addition, higher relative product prices are associated
with a higher probability of product discontinuation. This suggests that firms with higher-priced
products are more likely to discontinue them.’ The results further suggest that firms are more likely
to drop products with lower sales. On the other hand, firms with more diverse product portfolios are
less likely to drop products, while those operating in more diverse industries are more likely to
discontinue products. Other variables such as firm age, exporter status, TFP, LP, and labor have
smaller or insignificant coefficients, indicating less or no significant association with the probability
of product dropping.

The second and third columns of Table 4 provide the results of the product adding analysis
for different types of firms (all firms, SP firms, and MP firms). The findings indicate that certain
factors have a significant impact on the probability of adding a new product. Specifically, the
probability of adding a new product increases with a firm’s output price level, greater labor and labor
productivity, and exporting for all types of firms. Conversely, firm age is negatively associated with
the probability of adding a new product. The results also show that TFP of multi-product firms does
not have a significant relationship with the probability of adding a new product, while a negative
association was found between TFP and the probability of adding a new product for SP firms.
Additionally, for all firms and multi-product firms, the probability of adding a new product is

positively and significantly related to the product and industry diversity.

5 There are several factors that could explain this outcome, including a smaller customer base, higher production costs,
sensitivity to changes in market demand, and strategic considerations like market positioning, competition, and long-term
growth prospects. Ultimately, firms may choose to discontinue expensive products in favor of more profitable ones.
However, determining the precise reasons for this outcome is beyond the scope of the current analysis.
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Table 4. Binary probit estimation results for single-product (SP), multi-product (MP) and all firms
in 2009-2019.

Product dropping Product adding
MP firms All firms MP firms SP firms

Price level at t-1 0.08*** 0.10%** 0.11%** 0.08%**
(0.01) (0.01) (-0.01) (0.02)

Firm age "2 -0.01 -0.04%** -0.04%%** -0.00
(0.00) (0.00) (0.00) (0.02)

Exporter at t-1 0.01 0.13%** 0.11%** 0.17%*
(0.03) (0.02) (0.03) (0.06)

Product diversity at t-1 -0.20%** 0.10%** 0.05%* -
(0.02) (0.02) (0.02)

Industry diversity at t-1 0.29%** 0.38%** 0.28%** -
(0.06) (0.05) (0.05)

In (TFP) at t-1 0.01* 0.00 0 -0.05%*
(0.00) (0.00) (0.00) (0.02)

In (LP) at t-1 0.05* 0.06** 0.08%** 0.03
(0.02) (0.02) (0.02) (0.06)

In (Emp.) 0.07*** 0.05%** 0.06%*** 0.08**
(0.01) (0.01) (0.01) (0.03)

Product tenure 3-4 years -0.40%*** - - -
(0.03)

Product tenure > 4 years -0.50%*** - - -
(0.02)

Relative product price at t-1 0.02%* - - -
(0.01)

Share of sales at t-1 -1.08%*** - - -
(0.04)

Note: Firms that exclusively add or drop products may not necessarily be the same as firms that engage in both behaviors.
To investigate this issue, we estimated a multinomial probit model to analyze how certain firm characteristics relate to
different types of product-related behavior: adding products only, dropping products only, both adding and dropping, and
neither adding nor dropping (the reference outcome). While we do not report these results in the main text, they are
available for interested readers in the Appendix 4.

S. Product switching and firms’ economic outcomes

In today's rapidly changing business environment, the ability of firms to adapt their product offerings
to meet evolving market demands is critical for maintaining competitiveness and enhancing
productivity. The purpose of this section is to explore the associations between various economic
outcomes of firms and their product-related behaviors. Specifically, we examine multi-product and
inter-industry firms in comparison to single-product firms (Section 5.1), the diversity indices at the

product and industry levels (Section 5.2), and changes in firms' product scope via net product adding



Renewal of Companies Through Product Switching

and dropping (Section 5.3). Our aim is to shed light on the potential advantages of product switching

for firms and the wider economy.

5.1 Single vs multi-product firms

To understand the association between product diversification and firm economic outcomes, we
examine the interplay between SP firms, MP firms, and inter-industry MP firms and various outcome
measures. These measures include value added (VA), sales, employment, exporting, labor
productivity (LP), and total factor productivity (TFP). Note that we measure productivity using value
added as the measure of output, which takes into account variations in physical production efficiency
and output prices. These factors may be influenced by factors such as output quality or pricing power
of firms.

More specifically, LP is calculated as the ratio of VA to the number of employees in full-time
equivalents, while TFP is estimated using Cobb-Douglas VA production functions with two inputs —
labor and capital. Labor input is measured by the number of employees, while the value of machinery
and equipment owned by the firm determines the capital input. We acknowledge that firms' input
choices may be endogenous to unobservable productivity levels, which is a well-established
phenomenon in the productivity literature (e.g., Olley and Pakes, 1996).

To estimate production functions and productivity, we employ the Ackerberg—Caves—Frazer
(ACF) estimation method, as outlined by Ackerberg et al. (2015) and Manjon and Manez (2016).
This method assumes that productivity follows an exogenous first-order Markov process, and that the
firm's decision-maker selects an input as a function of productivity after the productivity shock has
occurred.® By inverting the demand function for this input, one can control for the unobservable
productivity, subject to certain conditions. In our study, we use the value of firms’ raw materials and
intermediate goods as the control variable. We estimate the production functions for each year at the
2-digit level of industries to ensure that our analysis captures the heterogeneity of the various
industries and their changing dynamics over time. This allows us to obtain more precise and nuanced
estimates of productivity that are reflective of the unique characteristics of each industry.

To explore the association between firms’ economic outcome measures and firm

diversification, we use the following regression equation:

(3) In(Zy) = ane + B1MPy + BoMI; + &4

¢ For the rest of the assumptions underlying the estimation strategy, related to, for example, timing and the dynamic
nature of input choices, see Ackerberg et al. (2015) or Manjon and Manez (2016).

19



ETLA Working Papers | No 104

20

In Eq. (3), In(Zi;) represents the natural logarithm of firm i’s outcome measures. The term o, accounts
for the interactions between the fixed effects of industry » and year ¢, which control for unobserved
factors that vary across industries and over time. The variable MP;, is a dummy variable that equals
to one if firm i is a multi-product firm and zero otherwise. Similarly, the variable MI; is a dummy
variable that equals one if firm i is an inter-industry firm and zero otherwise. The coefficients 8, and
B, capture the association between firm diversification and firm outcome, while holding other factors
constant that may potentially influence the outcome. Finally, & is the error term, which represents
the unobserved factors that affect firm economic outcomes but are not included in the model. Table
5 presents the results of the OLS regression model (3) for five economic outcome metrics, including
VA, sales, employment, exporting, LP, and TFP. The models were estimated using firm-level data

spanning from 2009 to 2019.

Table 5. Regression results for single, multi-product, and inter-industry firms in 2009-2019.

In (VA) In (Sales) In(Emp.) In(LP) In (TFP) Exporting
Multi-product firm — 0.44%%* 0.53%** 0.46%** -0.03*** Q. 11%¥%*  (.07%**

(0.014) (0.0106) (0.013) (0.004) (0.012) (0.004)
Inter-industry firm  0.60%** 0.64%%* 0.56%** 0.04%** -0.02* 0.13%%*

(0.012) (0.013) (0.011) (0.003) (0.010) (0.003)

Control variables Yes Yes Yes Yes Yes Yes
Observations 86,487 89,858 86,487 86,487 86,352 83,102
R? 0.204 0.221 0.184 0.154 0.878 0.197

Note: Standard errors are presented in parentheses. The significance levels are denoted with *, ** and ***, indicating
significance at the 10%, 5%, and 1% levels, respectively. In Appendix 5.1, we present comparable results for a sample in
which we exclude firms with the largest differences between sales revenue and gross output of commodities. A firm's
gross output may differ from its commodities' sales revenue if, for instance, the firm also provides services within the
manufacturing sector or produces in other sectors besides manufacturing. In such cases, our measures of product scope
and product switching may not be accurate. Interestingly, we find that the results remain almost unchanged in this
subgroup analysis.

The results show that multi-product and inter-industry firms exhibit higher levels of VA, sales,
and employment compared to single-product firms, accounting for interactions of industry and year
fixed effects. The regression coefficients for VA, sales and employment are both positive and
statistically significant for multi-product and inter-industry firms, with the coefficients being larger
for inter-industry firms.” These results suggest that firms that diversify their product range and/or
operate in multiple industries tend to have larger value added, sales and employment than firms that

do not diversify. In addition, exporting is positively associated with multi-product and inter-industry

7 1t is important to note that inter-industry firms are inherently multi-product firms. Therefore, when assessing the total
effect of inter-industry firms, it is important to consider not only the estimated coefficient of inter-industry firms but also
that of multi-product firms.
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firms, indicating that such firms are more likely to engage in international trade than single-product
firms. The findings regarding LP and TFP are more mixed. Specifically, multi-product firms exhibit
lower levels of both LP and TFP relative to their single-product counterparts. Meanwhile, inter-
industry firms show somewhat higher levels of LP than single-product firms, but their TFP is lower.

In conclusion, the results highlight that product diversification can be associated with both
advantages and disadvantages to firm economic outcomes. Multi-product firms and inter-industry
firms perform better in terms of value added, sales, employment, and exporting compared to single-
product firms. This advantage can be attributed to the wider variety of products that these firms offer,
enabling them to gain a larger market share and generate more value added. However, diversification
can also increase complexity and inefficiencies in production processes, leading to lower labor

productivity and total factor productivity relative to single-product firms.

5.2 Product diversity

We next use a regression equation similar to Eq. (4), but instead of using dummy variables for
multiproduct and multi-industry firms, we use Shannon indices to measure product- and industry-
level diversity. Table 6 presents the regression results for the period from 2009 to 2019. The
dependent variables are thus the natural logarithms of value added, sales, and employment, an
indicator for exporting (dummy variable for exporting firms) and the natural logarithms of labor
productivity and total factor productivity. The independent variables are product and industry
diversity, measured using Shannon indices. The table reports coefficients and standard errors for each
variable, including control variables included in the model. It also shows the number of observations
in the samples and the R-squared values for each model.

The results in Table 6 reveal a significant and positive association between product diversity
and all the firm outcome measures considered. However, this relationship is weaker when output is
diverse across industries rather than within an industry, except for labor productivity. Firms with
greater product diversity are also more likely to export their products, but this relationship is weaker
if the output is diverse across industries. Interestingly, unlike the findings for multi-product firms in
Table 5, firms with diverse products have higher labor productivity, particularly if their products are
diversified across industries. This outcome supports previous research and suggests that diversity
across products and industries can involve returns to scope and lead to productivity gains.

In line with the findings of Bernard et al. (2010), firms with product diversity within a given
industry also have higher total factor productivity. A potential explanation is selection of high
productivity firms to diversify their output: as suggested by Bernard et al. (2010), production of

diverse output may require the firm to cover higher fixed costs, and therefore only high productivity
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firms can diversify their output. However, firms with products diversity across industries have lower
TFP. This suggests that firms with output diversity across industries may not benefit from economies
of scope, or high productivity firms may decide to not enter multiple industries. However, it is also
worth noting that the estimation of TFP for multi-industry firms is based on the assumption that the
firm produces all of its output according to the production function of its main industry, which may
not hold. Therefore, caution should be exercised when interpreting the TFP estimates for multi-

industry firms.

Table 6. Regression results for product- and industry-level diversity in 2009-2019.
In (VA) In (Sales) In(Emp.) In(LP) In (TFP)  Exporting

Product diversity 1.19%** 1.35%** 1.16%**  0.03***  (.07*** 0.12%**
-0.014 (0.01) (0.01) (0.00) (0.01) (0.00)
Industry diversity -0.84%** ] [2%** (. 87F**  (.03%* -0.47%** (0. 10%**
(0.03) (0.03) (0.03) (0.01) (0.03) (0.01)
Control variables Yes Yes Yes Yes Yes Yes
Observations 86,487 89,858 86,487 86,487 86,352 83,102
R? 0.33 0.33 0.33 0.16 0.88 0.19

Note: Standard errors are presented in parentheses. The significance levels are denoted with *, ** and *** indicating
significance at the 10%, 5%, and 1% levels, respectively. Additionally, in Appendix 5.2, we provide comparable results
for a subgroup analysis where firms with the largest differences between sales revenue and gross output of commodities
are excluded. We found that the results in this subgroup analysis remained almost unchanged.

5.3 Product Switching

To gain a more comprehensive understanding of the potential impact of product switching on firms’
economic outcomes, we next examine the association between firms' product-switching behavior —
operationalized as changes in the product scope of firms — and several outcome measures. It should
be noted, however, that while our analysis provides valuable insights, it does not establish a definitive
causal relationship between product switching and economic outcomes.

To define the change in the product scope, we use dummy variables for net product adding
and net product dropping. More formally, for firm i in period ¢, the dummy variable NetDrop; equals
to one if the firm reduces its number of products and zero otherwise, while the dummy variable
NetAddy is equal to one if the firm increases its number of products and zero otherwise.® We estimate
a regression model that captures the effect of net product dropping and net product adding on firms’

economic outcomes, using the following equation:

8 It is important to note that in this analysis, we only consider the increase or decrease in the current product scope of a
firm. Therefore, if a firm adds one product and drops one product in period ¢, but its overall product scope remains the
same, the firm will receive a value of zero for the dummy variables NetAdd; and NetDropi.
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4) AZ;; = a, + By NetDrop;; + B,NetAdd;; + €;;.

In equation (4), AZ; represents the natural logarithm difference in a firm's i outcome measure from
the previous period —1. We also examine differences from previous periods 2 and 73 to provide a
more comprehensive understanding of how a firm's product offerings or other factors may affect its
economic outcomes over time. The term o, represents a full set of interactions between industry, 7,
and year, ¢, fixed effects. The error term in the model, represented by &, accounts for any unobserved
factors that may impact a firm's outcomes.

Table 7 presents the results of our regression model (4), which we applied to all continuing
firms in 2009-2019. Each column in the table shows the outcomes of a separate regression for change
in a different firms’ economic outcomes, along with their corresponding standard errors in
parentheses. The coefficients in the table indicate the correlation between changes in the product
scope and changes in the firms’ outcomes. We have omitted the parameter estimates for the
interactions of industry and year dummies. Additionally, Table 7 reports the number of firm-year
observations included in each regression and the coefficients of determination.

The results in Table 7 reveal a strong positive association between changes in product scope
and changes in firm outcome measures. Firms that expand their product scope tend to outperform
those that reduce their products scope. For firms that added products, the coefficients for sales, value
added, employment, and TFP (except —2) are all positive and statistically significant at the 1% level.
However, the coefficients for LP are not statistically significant. On the other hand, for firms that
dropped products, the coefficients are positive and statistically significant for sales, employment, LP,
and TFP, while those for value added are positive but not always statistically significant. These results
suggest that the strategic actions of adding and dropping products are associated with increasing
output.” Overall, these results indicate that the positive correlation between net product
adding/dropping and firms’ economic outcomes persists over time and is highly significant.

To summarize, the findings suggest that changes in a firm's product scope, whether through
increasing or decreasing the scope, are positively associated with improvements in various outcome
measures. Changes in product scope via product adding have a greater association with firms’

economic outcomes than changes via product dropping. These results imply that firms can benefit

9 It is worth noting that the study by Bernard et al. (2010) found that dropping products is associated with a decrease in
firm size, including both labor and output. However, the findings of our study suggest that product dropping is associated
with an increase in firm size both in terms of sales as well as employment. Several reasons may explain why our results
differ from theirs. For example, our study may capture different types of firms or industries than theirs, leading to different
patterns of product dropping and firm growth. Further, we examine the relationship between product dropping and firm
growth over a different time period, which could also affect the results. Further research is necessary to fully understand
the mechanisms behind the relationship between product dropping and firm growth.
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from product mix changes depending on their specific circumstances and business objectives.
Effective product portfolio management may, therefore, be a crucial source of competitive advantage
for firms aiming to enhance their performance and remain competitive in the market. However, it is
important to note that these results do not necessarily suggest a causal relationship between changes
in product scope and improvements in outcome measures. Other factors not considered in this study
may contribute to these positive associations.

Table 7. Regression results for net product adding and net product dropping in 2009-2019.

In (A VA) In (A Sales) In (A Emp.) In (A LP)
1
Net dropping 0.06 0.91%** 0.18*** 0.10%**
(0.03) (0.06) (0.03) (0.03)
Net adding 0.78%** 1.41%*** 0.76%** 0.06
(0.05) (0.06) (0.05) (0.04)
Observations 17,161 16,542 15,551 16,805
R? 0.10 0.16 0.05 0.05
-2
Net dropping 0.01 0.43%** 0.12%** 0.11%%*
(0.03) (0.006) (0.03) (0.03)
Net adding 0.48%** 1.00%*** 0.45%** 0.05
(0.07) (0.07) (0.07) (0.006)
Observations 14,338 12,945 13,194 13,993
R? 0.09 0.11 0.04 0.05
-3
Net dropping 0.06* 0.39%** 0.19%** 0.16%***
(0.03) (0.05) (0.03) (0.02)
Net adding 0.43%** 0.90%** 0.48*** 0.10
(0.006) (0.07) (0.06) (0.05)
Observations 15,693 13,793 14,377 15,331
R? 0.09 0.12 0.04 0.05

Note: Standard errors are presented in parentheses. Significance levels are denoted with *, **, and ***, indicating
significance at the 10%, 5%, and 1% levels, respectively.

6. Conclusions

The present study contributes to the existing literature on resource allocation within firms. In response
to changing market environments, firms adjust their product mix by reallocating resources within the
firm. For example, if a firm directs more resources towards a particular product line, this can result
in increased production of that product, while reducing production of others. Conversely, if a firm
discontinues a product line, it frees up resources that can be reallocated to other products, resulting
in changes to the overall product mix. This process is commonly referred to as product switching,

and it is a key strategy employed by firms to remain competitive in dynamic markets.

This study examines the phenomenon of product switching within Finnish manufacturing

firms from 2009 to 2019 and its associations with various firms’ economic outcome measures.
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Specifically, we investigate different types of product switching that firms engage in, including
product adding, dropping, or both, as well as product diversification in terms of product and industry
diversity, and we compare single- and multi-product firms. Our descriptive analysis shows that the
majority of firms maintain their product mix, and this trend seems to be increasing. Among firms that
do make changes, most either add or drop products, but not both. Notably, we find that different
groups of firms exhibit varying product switching behaviors, with large firms, multi-plant firms, and
exporting firms showing higher rates of product switching.

Furthermore, we find that firms that alter their product mix contribute significantly to the
sector's value added, particularly those that simultaneously add and drop products. Although inter-
industry product switching is relatively rare, it accounts for a significant share of the sector's value
added, with the largest contribution coming from firms that add or drop products only. When
comparing single-product and multi-product firms, we observe a trend towards an increasing number
of single-product firms and a decreasing number of multi-product firms over time. This suggests a
shift towards specialization in manufacturing and a reduction in product variety. However, despite
the decreasing number of multi-product firms, they continue to create most of the sector's value added.

Based on our empirical analysis, diversification strategies can have mixed effects on firms’
economic outcomes. In comparison to single-product firms, both multi-product firms and inter-
industry firms tend to perform better in terms of value added, sales, employment, and exporting.
However, when it comes to labor and total factor productivity, the effects of diversification are more
complex. Single-product firms tend to outperform multi-product firms in these areas. These findings
suggest that while diversification can offer advantages such as capturing a larger market share, it can
also lead to increased complexity and inefficiencies in production processes. On the other hand,
specializing in a single product can offer streamlined and efficient production processes, leading to
higher productivity, but may limit a firm's growth potential and leave it vulnerable to market changes
or industry disruptions. Therefore, firms must carefully consider the potential benefits and drawbacks
of both diversification and specialization when deciding on their business strategy. Ultimately, the
optimal approach will depend on various factors such as the firm's size, resources, market conditions,
and competitive landscape.

The analysis of products switching measured by changes in the product scope of firms
provides further insights. We find a positive association between changes in product scope and
improvements in various outcomes measures, including value added, sales, employment, labor, and
total factor productivity. Regardless of whether firms decrease or increase their product scope, they
generally experience positive changes in these outcome measures. However, we also find that changes

in product scope via adding new products have a more significant impact on outcomes compared to
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changes via dropping products. These findings suggest that firms can benefit from adjusting their
product mix based on their specific circumstances and business goals.

Moreover, an additional analysis of products and industry diversity, using the Shannon index,
reveals a strong positive correlation between diversity and firms’ economic outcomes. However, it is
important to acknowledge that these results do not establish a causal relationship between changes in
product scope or product diversity and firm economic outcomes. Moreover, the results do not show
whether firm size or productivity, for example, are requisites or consequences of output diversity. In
addition, other factors not accounted for in this study may contribute to the positive correlations
observed. Based on our research, firms can achieve advantages by pursuing both product
diversification and specialization strategies, depending on their unique circumstances and business
goals.

While our study offers valuable insights into firms' product switching behavior and
diversification strategies, additional research is necessary to gain a deeper understanding of how a
firm's product-related activities impact its economic outcomes. Furthermore, it is important to
acknowledge that our findings may not be universally applicable across all industries or types of
firms, as the effects of product switching on economic outcomes may vary depending on the industry

and firm characteristics.
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Appendix 1. Overview of Manufacturing Industries in Finland in 2019.

Total number

Industry | Description of products
10 Manufacture of food products 267
11 Manufacture of beverages 25
13 Manufacture of textiles 74
14 Manufacture of wearing apparel 85
15 Manufacture of leather and related products 33
Manufacture of wood and of products of wood and cork, except
16 ) . . : 49
furniture;, manufacture of articles of straw and plaiting materials
17 Manufacture of paper and paper products 86
18 Printing and reproduction of recorded media 27
19 Manufacture of coke and refined petroleum products 15
20 Manufacture of chemicals and chemical products 295
21 Manufacture of basic pharmaceutical products and pharmaceutical 1
preparations
22 Manufacture of rubber and plastic products 117
23 Manufacture of other non-metallic mineral products 84
24 Manufacture of basic metals 145
25 Manufacture of fabricated metal products, except machinery and 230
equipment
26 Manufacture of computer, electronic and optical products 143
27 Manufacture of electrical equipment 161
28 Manufacture of machinery and equipment n.e.c. 329
29 Manufacture of motor vehicles, trailers and semi-trailers 44
30 Manufacture of other transport equipment 32
31 Manufacture of furniture 26
32 Other manufacturing 82
33 Repair and installation of machinery and equipment 58
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Appendix 2. Histograms of firms’ product and industry scopes.
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Figure 2.1. Histogram of firms' product scope based on pooled data from 2009 to 2019. To reduce
the impact of outliers, the distribution has been winsorized at 30 products. The histogram provides a
visual representation of the distribution of the range of manufacturing products offered by firms over

the 10-year period.

Industry scope

Frequency

8 10

T T

Industry scope

Figure 2.2. Histogram of firms' industry scope based on pooled data from 2009 to 2019. The
distribution is un-winsorized. The histogram provides a visual representation of the range of

industries in which firms operate over the 10-year period.
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Appendix 3.1. Product switching patterns by manufacturing firms in Finland in
2009, 2014, and 2019.

All firms MP firms Exporters Large firms IA;EZ?-P lant
Panel A: Product switching by firms
2009
None 80.6 71.31 78.78 69.19 54.81
Add products only 7.85 13.51 8.74 13.17 18.27
Drop products only 6.27 7.21 6.65 8.68 10.58
Add and drop 5.28 7.96 5.83 8.96 16.35
Observations 3,222 1,872 1,956 357 104
2014
None 82.84 76.2 81.27 62.83 72.95
Add products only 4.67 8.59 5.33 8.55 7.38
Drop products only 8.81 9.37 9.08 16.36 11.27
Add and drop 3.68 5.85 4.32 12.27 8.4
Observations 2,611 1,420 1,575 269 488
2019
None 88.78 81.32 86.12 74.75 81.59
Add products only 3.84 7.7 4.7 8.52 5.31
Drop products only 4.32 5.39 4.98 7.54 7.4
Add and drop 3.06 5.59 4.2 9.18 5.69
Observations 2,942 1,467 1,787 305 527
Panel B: Product switching by firms, weighted by value added
2009
None 66.63 59.37 64.46 59.16 46.39
Add products only 10.54 13.27 10.75 11.47 10.42
Drop products only 7.21 7.88 7.55 7.45 10.74
Add and drop 15.63 19.47 17.23 21.92 32.44
Observations 3,061 1,783 1,849 196 98
2014
None 56.45 46.22 54.72 44.68 40.45
Add products only 1.12 13.41 10.01 11.83 12.81
Drop products only 11.9 12.62 11.66 13.16 13.81
Add and drop 21.53 27.75 23.61 30.33 32.94
Observations 2,516 1,383 1,520 174 474
2019
None 69.23 60.47 65.56 59.98 59.17
Add products only 9.04 12.12 10.05 11.43 10.38
Drop products only 9.54 11.18 10.44 12.24 13.44
Add and drop 12.19 16.23 13.95 16.35 17.02

Observations 2,829 1,413 1,728 192 511
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Appendix 3.2. Inter-industry product switching patterns by manufacturing firms

in Finland in 2009, 2014, and 2019.

All firms MP firms Exporters Large firms f]‘;l’zl:-p lant
Panel A: Product switching by firms
2009
None 94.85 92.68 93.61 93.00 89.42
Add products only 2.89 4.97 3.53 4.20 7.69
Drop products only 1.89 1.92 2.35 1.68 1.92
Add and drop 0.37 0.43 0.51 1.12 0.96
Observations 3,222 1,872 1,956 357 104
2014
None 95.10 94.15 94.22 89.59 91.80
Add products only 1.69 3.10 1.84 2.23 348
Drop products only 2.87 2.32 3.37 7.06 4.10
Add and drop 0.34 0.42 0.57 1.12 0.61
Observations 2,611 1,420 1,575 269 488
2019
None 96.60 94.61 95.69 94.43 95.45
Add products only 1.46 2.93 1.96 2.59 2.28
Drop products only 1.67 2.04 2.07 2.62 1.90
Add and drop 0.27 0.41 0.28 0.00 0.38
Observations 2,942 1,467 1,787 305 527
Panel B: Product switching by firms, weighted by value added
2009
None 88.83 86.56 87.48 86.14 74.54
Add products only 3.89 491 4.27 3.59 4.64
Drop products only 2.53 2.59 2.81 2.46 5.09
Add and drop 4.75 5.95 5.44 7.80 15.74
Observations 3,061 1,783 1,849 196 98
2014
None 92.87 91.73 92.24 92.29 91.67
Add products only 2.31 3.06 2.16 1.98 3.39
Drop products only 4.28 4.58 4.92 5.19 4.68
Add and drop 0.54 0.63 0.68 0.54 0.26
Observations 2,516 1,383 1,520 174 474
2019
None 93.70 92.66 92.89 92.05 92.59
Add products only 4.55 6.10 5.20 6.08 6.68
Drop products only 1.64 1.13 1.80 1.87 0.69
Add and drop 0.11 0.12 0.12 0.00 0.04
Observations 2,829 1,413 1,728 192 511
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Appendix 4. Multinomial probit model results for product-related behavior of

firms.
Addonly Droponly  Addand drop
Weighted mean of relative prices at t-1 0.12%** 0.12%** 0.19%**
(-0.02) (-0.02) (-0.02)
Firm age "2 -0.05%%* -0.01 -0.04%*
(-0.01) (-0.01) (-0.01)
Exporter at t-1 0.28%** 0.21%%* 0.29%**
(-0.05) (-0.04) (-0.06)
Product diversity at t-1 0.95%** 0.91%%* 1.04%**
(-0.05) (-0.04) (-0.05)
Industry diversity at t-1 -0.02 0.39** -0.06
(-0.14) (-0.13) (-0.15)
In (TFP) at t-1 -0.01* -0.01 -0.03%**
(-0.01) (-0.01) (-0.01)
In (LP) at t-1 0.15%** 0.10%* 0.26%**
(-0.04) (-0.04) (-0.05)
In (Emp.) at t-1 0.16%** 0.16%** 0.22%**
(-0.02) (-0.02) (-0.02)
Control variables Yes
Observations 25,396

Note: The number of observations is 25,396, and the standard errors are presented in parentheses. Statistical significance
levels are denoted as * for p < 0.05, ** for p < 0.01, and *** for p < 0.001.
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Appendix 5.1. Regression results for single—product (SP), multi-product (MP),
and inter—industry (MI) firms in 2009-2019.

In (VA) In (Sales) In (Emp.) In (LP) In (TFP) Exporting
MP firm 0.43%** 0.45%%* 0.46%** -0.03%** -0.11%%* 0.07%**
(0.015) (0.017) (0.014) (0.004) (0.013) (0.004)
MI firm 0.60%** 0.62%** 0.56%** 0.04%** -0.01 0.12%**
(0.012) (0.014) (0.011) (0.004) (0.010) (0.004)
Control variables  Yes Yes Yes Yes Yes Yes
Observations 77,592 77,592 77,592 77,592 77,558 72,162
R? 0.2048 0.223 0.1911 0.1399 0.8796 0.2015

Note: The results are based on a sample, where the firms with the largest differences between commodities’ sales revenue
and gross output are excluded. A firm’s gross output may differ from its commodities’ sales revenue if, for example, the
firm also provides services within the manufacturing sector, or produces in other sectors than manufacturing. In such
cases our measures of product scope and product switching are not accurate. Standard errors are reported in parentheses.
Significance levels are indicated by *, **, and *** which represent significance at the 10 percent, 5 percent, and 1 percent

level, respectively.

Appendix 5.2.

Regression results for product- and industry-level diversity in

2009-2019.
In (VA) In (Sales) In (Emp.) In (LP) In (TFP) Exporting
Product diversity ~ 1.23%*** 1.37%*%* 1.20%** 0.03*** 0.08%** 0.12%**
(0.01) (0.01) (0.01) (0.00) (0.01) (0.00)
Industry diversity -(.93%** -1 3% -0.95%** 0.02%* -0.47%** -0, 11 %**
(0.03) (0.03) (0.03) (0.01) (0.03) (0.01)
Control variables  Yes Yes Yes Yes Yes Yes
Observations 77,592 77,592 77,592 77,592 77,558 72,162
R? 0.34 0.36 0.35 0.14 0.88 0.20

Note: The results are based on a sample, where the firms with the largest differences between commodities’ sales revenue
and gross output are excluded. Standard errors are reported in parentheses. Significance levels are indicated by *, **, and
*** which represent significance at the 10 percent, 5 percent, and 1 percent level, respectively.
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