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Abstract: This study examines the ways in which firms recover from stagnation or sales decline,
with a focus on two key aspects: traditional high‑growth companies and growth restarts within
the framework of organizational life cycle theory. Analyzing a dataset of 1883 Russian firms from
2013 to 2021, this research employs logistic regression to identify factors that promote growth. These
factors include the youth of the firm, investment intensity, and significant sales drops during periods
of stagnation. The study introduces a new economic category, termed ‘restarting growth’, which
signifies a firm’s sustained expansion following an extended period of stagnation. This category is
crucial for identifying factors that increase the likelihood of a company transitioning to growth after
prolonged stagnation or production downturn. The findings of this study reveal that firms that are
younger, invest more intensively in fixed capital, and have experienced a larger sales drop during a
period of stagnation are more likely to transition to growth. These results are juxtaposed with the
growth factors characteristic of traditional high‑growth companies, as well as with the theoretical
approaches explaining growth restarts within the framework of organizational life cycle theory. Such
distinctions are pivotal both for academic understanding and practical applications in discerning
how companies rebound from crises. Moreover, the research identifies several highly significant
factors—indicators that can assist investors in selecting promising firms for financing.

Keywords: fast‑growing companies; stagnation; restarting growth; post‑stagnation development;
growth factors; logistic regression; analysis of variance; Russia

JEL Classification: O12; O47; D22; C10

1. Introduction
Despite over six decades of promoting sustainable development on the global agenda,

the prevailingdevelopment paradigmcontinues to prioritize quantitative economic growth
as the principal indicator of business success (Vukovic et al. 2022). This emphasis is perva‑
sive across various levels, encompassing household welfare, firm success, and broader eco‑
nomic aggregates like industry output shares and GDP growth. Within industries, growth
distribution is uneven, with overall industry growth rates reflecting a combination of sev‑
eral high‑performing firms and the decline, or even exit, of competitors. While both ex‑
tremes present scientific interest, the future trajectory of an industry arguably depends
more on those entities that achieve abnormally high growth rates through qualitative leaps.
These entities are identified as ‘growth companies’, ‘gazelles’, and ‘scale‑ups’ (Savin and
Novitskaya 2023; Spitsin et al. 2023b; Tomenendal et al. 2022). High growth in indicators
over a specific period may be attributed to external circumstances; however, consistent
high growth across multiple periods, particularly post the low base effect, warrants fo‑
cused investigation.
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In the early 21st century, numerous countries faced recessions and crises, defying
the anticipated trajectory of economic growth (Foroni et al. 2020; Hardy and Sever 2021;
Vukovic et al. 2017). This challenging external environment, exacerbated by financial
crises, political tensions, economic sanctions, the COVID‑19 pandemic, and other forms
of turbulence, has had detrimental effects on economies and businesses (Maiti et al. 2022;
Kohler and Stockhammer 2021; Halmai 2021; Spitsin et al. 2020b). These systemic prob‑
lems cannot be effectively addressed through governmental intervention and the alloca‑
tion of subsidies alone. It is critical to explore the strategies employed by firms that man‑
age to achieve accelerated growth under such adverse conditions, particularly following
a prolonged period of stagnation (Xiang et al. 2021; Knowles et al. 2020; Åslund and Sne‑
govaya 2021). As a result, there is a necessitated shift in economic research focus—from
analyzing generic growth factors to examining a special type of firm dynamics where, post‑
stagnation, a company’s primary indicators begin to exhibit high rates of growth, a phe‑
nomenon this study terms ‘restarting growth’.

Traditionally, rapid growth is commonly associated with new firms, fostering an ex‑
pectation that such growth will decelerate over time, eventually leading to a protracted
period of sluggish performance or decline, as conceptualized in the organizational life cy‑
cle theory. There is an extensive body of literature on fast‑growing companies, particu‑
larly ‘gazelles’, that thoroughly examines growth factors across various countries, regions,
and economic sectors. However, recent scholarly attention has pivoted from gazelles to
‘scale‑ups’—mature companies that have maintained sustained growth for a duration of
three or more years (Ambrosio et al. 2021). While academic research actively explores
patterns in firm growth dynamics, the mechanisms and factors that enable a company
to reinitiate growth following a prolonged period of stagnation remain under‑explored
in existing literature.

The issue under discussion is particularly relevant to the Russian economy, which has
experienced protracted stagnation due to reduced trade with foreign nations and the im‑
pact of economic sanctions imposing export and import restrictions. These sanctions have
significantly limited Russia’s access to financial resources and its ability to participate in
international value chains. Such constraints highlight the challenge of fostering growth
in companies that possess the potential to develop, notwithstanding periods of stagnation
or reduction in production. Consequently, it becomes imperative for researchers to iden‑
tify firms exhibiting the necessary growth dynamics, to characterize these firms, and to
uncover the factors that have enabled them to resume a trajectory of growth following a
period of stagnation.

The objective of this research is to identify factors that increase the likelihood of com‑
panies transitioning to growth following a period of long‑term stagnation or decline in
production. Spanning the years 2013 to 2021, the study is divided into two distinct phases:
the first phase, from 2013 to 2017, focuses on identifying firms experiencing stagnation,
and the second phase, from 2016 to 2021, concentrates on identifying firms that demon‑
strate restarting growth. The research targets a specific cohort of firms that were stagnant
or facing declining sales in the first phase and then transitioned to sustainable growth in
the subsequent phase. This study relies on a database of Russian enterprises (Spark Infor‑
mation System 2023) and restricts its analysis to quantitative data derived from enterprise
reporting indicators. This study formulates several research questions: Firstly, what are
the key factors that enhance the likelihood of firms transitioning from a state of stagnation
or decline to one of growth? Secondly, how do financial outcomes during periods of stag‑
nation compare with those observed in subsequent phases of growth? Furthermore, the
study seeks to understand how the growth probabilities and dynamics of firms recovering
from stagnation differ from those of firms experiencing traditional rapid growth, particu‑
larly within the framework of organizational life cycle theory.

The novelty of this study is twofold: it introduces and articulates a new concept,
namely the ‘restarting growth’ of enterprises, and identifies, using data on Russian enter‑
prises with the requisite dynamics, the factors precipitating this phenomenon. The inves‑
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tigation into growth opportunities for firms’ post‑stagnation or following a sales decline
adopts a dual perspective. Initially, the study examines traditional fast‑growing firms,
delineates their growth drivers, and draws parallels with firms rebounding from stagna‑
tion or declining sales. Simultaneously, it systematizes theoretical frameworks explaining
growth restart within the context of organizational life cycle theory and formulates hy‑
potheses concerning growth factors. The empirical segment of the study is dedicated to
identifying factors that contribute to firms’ transition to restarting growth after prolonged
stagnation. This research addresses several key challenges:
– It identifies factors that enhance the probability of firms transitioning to growth af‑

ter stagnation.
– It unravels patterns of financial outcomes during periods of stagnation and subse‑

quent growth.
– It compares growth probabilities and dynamics between firms experiencing

post‑stagnation growth and those undergoing traditional rapid growth, within the
ambit of organizational life cycle theory. Our study represents a novel enterprise‑
level exploration of the phenomenon of enterprise growth restart. While the existing
literature has examined similar dynamics at macrolevels and in regional studies (Oti‑
man 2008), this specific focus is unprecedented.
This research introduces a novel economic category termed ‘restarting growth’, which

denotes the sustained expansion of an enterprise following a period of prolonged stagna‑
tion. Discovering factors that support a company’s shift toward sustained growth after a
crisis is essential, both in academic realms and practical applications.

We propose a methodological distinction between ‘restarting’ and ‘restarted’ growth.
The former focuses on the identification of factors that enhance the probability of a com‑
pany’s transition to growth after enduring long‑term stagnation or a production downturn,
while the latter pertains to analyzing a company’s growth dynamics in the years subse‑
quent to its resurgence. Throughout this research, we adopt and consistently employ the
concept of ‘restarting growth’. To effectively clarify growth processes, it is imperative to
choose a suitable indicator that consistently signifies the cessation of stagnation. We con‑
sider the following:
– Profit: Although this metric reflects the firm’s stability and favorable market condi‑

tions, it is susceptible to rapid changes due to external factors, making it challenging
to analyze growth determinants solely based on profit. Additionally, the relationship
between growth and profitability merits separate investigation (Markman and Gart‑
ner 2002).

– Employment or Fixed Assets: These are industry‑specific measures with long‑term
characteristics that tend to change gradually at the onset of stagnation. It is generally
observed that corporate growth leads to job creation (Davidsson and Delmar 2017).
However, there are instances where job dynamics can sometimes move inversely to
company growth (Brouwer et al. 1993).

– Output: Performance indicators measured in physical units are inherently incompa‑
rable. A single enterprise may produce a variety of goods with different produc‑
tion dynamics. Thus, comparing physical output does not necessarily reflect com‑
pany growth dynamics but rather market dynamics for specific goods. This perspec‑
tive also considers growth resulting from productivity enhancements and production
scale decisions (Aiello et al. 2011).

– Sales: This metric is fundamental to evaluating company growth and presents no
inherent contradictions in its dynamics. It allows for uniform assessment across var‑
ious types of companies without necessitating differentiation based on other metrics
(Delmar et al. 2003).
In quantitative analysis, scholars employ absolute measures, including duration and

growth rate, as well as relative measures, such as companies ranked within the top per‑
centiles in employment or income growth distributions (Haltiwanger et al. 2016). Addi‑
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tionally, they utilize the Birch Index (Birch 1987), examine patterns in company growth
distribution dynamics (Halvarsson 2013a), and utilize composite indices derived from com‑
pany activity indicators (Hangstefer 2000). Our study employs the most widely recognized
absolute measure—sales growth—as the primary metric for analysis. An alternative met‑
ric, such as the increase in the number of workers, was considered but is not utilized in
this research due to the unavailability of sufficient empirical data.

The structure of this study is methodically arranged as follows: The second section
introduces and elaborates on the concept of ‘restarting growth’, situating it in relation to
existing economic theories and justifying the necessity of this new term. The third section
is devoted to the development and substantiation of scientific hypotheses relevant to the
study. The fourth section details the research methodology employed, encompassing a
review of company growth data and a comprehensive description of the model groups
and variable structures. In the fifth section, the results of the regression model tests are
presented and analyzed. The sixth section delves into an additional hypothesis concerning
the dynamics of firms undergoing restarting growth. Subsequently, the Discussion section
provides theoretical insights and practical implications drawn from the identified patterns.
This is followed by a comparative analysis of our findings with similar studies, along with
an articulation of the limitations pertaining to the applicability of our results. The final
section offers a conclusion to the study.

2. Literature Review
2.1. High‑Growth Firms

In scholarly discourse, the term ‘high‑growth firms’ (HGFs) is well established and
widely recognized (Grover Goswami et al. 2019; Nightingale and Coad 2014). These firms
are characterized by various monikers within the literature. ‘Gazelles’, as defined by Birch
(1981), are predominantly new and rapidly growing firms responsible for significant em‑
ployment growth in regional economies. These are businesses that start larger than new
firms but smaller than establishments of large firms. Gazelles are contrasted with ‘mice’,
described as small but fast‑growing firms with fewer than 20 employees, and ‘elephants’,
denoting large fast‑growing firms with more than 500 employees (Acs and Mueller 2008).
Additional terms include ‘gazillas’ (Ferrantino et al. 2012), referring to very large fast‑
growing companies, and ‘unicorns’, which are large, fast‑growing startups (Casnici 2021).
Notably, ‘scale‑ups’ are defined as mature companies sustaining annual growth rates ex‑
ceeding 20% for at least three years (Piaskowska et al. 2021; Duruflé et al. 2016). This study
diverges from the traditional categorization of HGFs to investigate a distinct form of com‑
pany dynamics, one that is not predefined by the qualitative attributes of its growth but
focuses on the unique phenomenon of ‘restarting growth’.

Scholars frequently associate rapid growth with new ventures, noting that growth
typically slows over time, potentially leading to prolonged periods of subdued dynamics,
stagnation, or declines in sales and production (Evans 1987). The extensive literature on
fast‑growing firms, particularly gazelles (Coad and Srhoj 2019; Grover Goswami et al. 2019;
Spitsin et al. 2023a, 2023b), offers an in‑depth exploration of growth factors across diverse
geographical regions and economic sectors. Gazelle companies are commonly identified
among younger enterprises (Henrekson and Johansson 2010), with research focusing on
how certain factors, such as venture capital, may enhance growth trajectories, leading to
significant liquidity events like initial public offerings (Aldrich and Ruef 2018). This body
of work, employing various analytical methodologies including econometric models and
artificial intelligence techniques, implicitly suggests a correlation between a firm’s growth
and its age. However, the continued observation and analysis of gazelles post liquidity
event are not extensively pursued in existing research. As a result, the concept of reiniti‑
ating or restarting growth in enterprises has remained underexplored and has not been
adequately recognized as an independent area of scholarly inquiry within this domain.
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2.2. Unpacking the Drivers and Varieties of Restarting Growth
In the theoretical framework of organizational life cycles, also referred to as the cor‑

porate life cycle, two divergent perspectives are posited concerning the ultimate stages of
an organization’s existence. One perspective argues that the life cycle inevitably leads to
the dissolution of the organization. In contrast, the other perspective acknowledges the
potential for renewed growth and revival (refer to Table 1 for a detailed comparison).

Table 1. Approaches to restarting growth in the theory of the organization life cycle.

No. Direction/Approach Summary Scholars

1 Terminal Decline
The life cycle concludes with the cessation of growth or
the dissolution of the organization. The potential revival
is seen as a transient phase preceding decline (Adizes).

(Downs 1967; Adizes 2004; Miller
and Friesen 1983; Hanks 1990)

2 Renewal Post‑Recession The cycle concludes with a phase of renewal, leading to a
new stage of development.

2.1
Integral Theory—Spiral

Dynamics Model—Discovery
Driven Approach

Organizations evolve in a manner akin to human and
social organisms, where organizational disbandment
signals a new developmental phase (Wilber). External

influences and their management can forestall
organizational demise (Beck and Cowan), with growth

emerging from ‘discovery’ under uncertainty (McGrath).

(Wilber 2005; Beck and Cowan
2014; McGrath 2010)

2.2
Organizational Life
Cycle—Corporate

Transformation Model

Corporate evolution involves navigating through crises
via diverse strategies, such as reducing administrative

burdens (Greiner) or altering organizational values
(Barrett).

(Greiner 1997; Barrett 2013)

2.3 Restart Framework

Growth is achieved by redesigning business models and
engaging in controlled experimentation, shifting focus to

service‑oriented and circular business models, and
fostering collaborative alliances (Jørgensen and Pedersen

2018; Johnson et al. 2008; Andries et al. 2013).
Outcome‑driven business models are emphasized (Perrini

and Tencati 2006).

(Jørgensen and Pedersen 2018;
Johnson et al. 2008; Andries et al.

2013)

2.4 Reinvestment of Retained
Earnings

Restarting growth is attributed to altering reinvestment
strategies of retained earnings. Revenue response to
investment may be delayed (Yashin et al. 2016), with

reinvestment being a nuanced internal policy decision
(Pokorná).

(Pokorná 2020; Yashin et al. 2016)

2.5 Serendipity

Rapid growth is not always feasible due to market rigidity
and infrastructural limitations, which can amplify

business risks. Growth thus is seen as an interplay of
strategic actions and fortuitous events, cautioning against

the pursuit of high growth rates.

(Campbell and Park 2005)

2.6 New Firm vs. Reestablishing a
Firm

Entrepreneurs may either establish new firms alongside
existing ones (‘portfolio entrepreneurs’) or disengage

from current ventures to initiate new ones (‘restarters’).
This bifurcation complicates the statistical tracking of

growth restarts in the context of corporate restructuring.

(Metzger 2006)

2.7 Entrepreneur Personality

A firm’s growth correlates with the leader’s persona
(encompassing human capital and prior business failures),

although the leader’s influence tends to wane as the
company matures.

(Preisendörfer and Voss 1990)

2.8 Systemic State Impact

Post‑COVID, a widespread rejuvenation in the growth of
companies, particularly SMEs, was necessitated.

Discussions focus on aid for business resumption and the
cultivation of personalized, systemic collaboration
between government entities and SME ecosystems.

(Albaz et al. 2020)

The catalysts for the resumption of growth are diverse, and the enumeration provided
in this paper is not exhaustive. Recognizing a phase of ‘restarting growth’ in a company’s
trajectory significantly enhances our understanding of how both nascent and established
companies can achieve renewed expansion and how they may rejuvenate during the later
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stages of their life cycle. However, to discern underlying patterns, it is imperative to iden‑
tify statistically significant correlates indicative of the onset of growth resurgence.

Our study examines various factors that may augment the likelihood of companies
transitioning back to growth following a period of stagnation. It differentiates between two
types of post‑stagnation growth: moderate long‑term and rapid long‑term. The analysis
includes factors typically associated with young, rapidly growing companies, as well as
unique factors pertinent to growth following stagnation. Moreover, this paper contrasts
the outcomes of post‑stagnation growth with the growth trajectories of new enterprises.
To classify dynamics as ‘restarting growth’, we employ specific criteria:
– A period of no positive revenue (sales) growth for three consecutive years during stag‑

nation.
– Subsequently, a positive sales growth rate for at least three out of four years during

the growth period, categorized as follows:
1. The first group of enterprises with an annual growth rate of 10% (accumulating

to 30% or more over four years).
2. The second group of enterprises with an annual growth rate exceeding 20% (ac‑

cumulating to 60% or more over four years).
3. The third group of enterprises with revenue growth for less than three years but

an overall increase exceeding 60% over four years (to be addressed in a sepa‑
rate publication).

This categorization aligns with Birch’s classic definition of gazelle companies (1981)
and the Eurostat‑OECD (2007) Manual on Business Demography Statistics criteria for high‑
growth firms (HGFs).

2.3. ‘Growth Firms’ versus ‘Growth Episodes’
Identifying high‑growth firms poses a challenge due to the volatility, marked by sub‑

stantial variation, in annual sales growth rates. Existing empirical studies affirm that the
fluctuation in annual growth rates within firms over time exceeds that between firms (Coad
and Srhoj 2019). This observation allows scholars to refer to ‘growth episodes’ rather than
designating entities as ‘growth firms’ (Grover Goswami et al. 2019). To accurately discern
and scrutinize ‘growth firms’, it becomes imperative to consider growth variation and miti‑
gate the impact of elevated one‑year growth spurts. A range of strategies may be deployed
to tackle this issue, encompassing the adoption of the geometric average of sales growth
over multiple years (OECD 2008) and the incorporation of the normalized beta coefficient
in the sales growth trend equation for the designated period (Spitsin et al. 2023b).

A potential resolution involves integrating two criteria: sales growth for the specific
period and the coefficient of variation of sales growth for that period. Nonetheless, the
coefficient of variation functions as a parametric feature of the sample and attains optimal
efficacy when the sample is both substantial in size and adheres to the normal distribu‑
tion law. Given the common non‑compliance of these conditions in the context of rapidly
growing firms, empirical confirmation is warranted to establish the appropriateness of de‑
ploying the coefficient of variation (Spitsin et al. 2023b).

The inclination to account for variation and focus on ‘growth firms’ instead of ‘growth
episodes’ may result in a reduction in the count of identified high‑growth companies.
Several studies opt not to grapple with this predicament, choosing instead to examine
cumulative sales growth over successive years, effectively amalgamating ‘growth firms’
and ‘growth episodes’ (Coad and Srhoj 2019; Chae 2023). This approach, however, elicits
controversy, given previous research findings indicating that entities exhibiting sustained,
long‑term growth (annual sales growth) possess distinct advantages over those character‑
ized by sporadic, yet robust, sales growth (Spitsin et al. 2023b).

Our study investigates the resurgence of growth in firms, prioritizing the examination
of growth trajectories over episodic occurrences. To surmount this challenge, we propose
the introduction of a minimum annual growth criterion, necessitating compliance in three
out of four years. This method ensures the identification of ‘growth firms’ that consistently
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manifest annual sales growth over an extended period. We contend that this approach
holds greater reliability compared to the simultaneous application of two criteria: sales
growth and sales growth variation.

Excluded from this study are the interrelations between firm growth and overall eco‑
nomic expansion, the nexus between a company’s restarting growth and broader economic
and employment growth, as well as the macroeconomic rejuvenation of the economy and
individual firms through direct governmental interventions (Postelnicu and Ban 2010).

3. Development of Research Hypotheses
Our study is positioned at the intersection of two key theoretical perspectives: the

examination of the phenomenon of ‘restarting growth’ within the framework of organiza‑
tional life cycle theory (as detailed in Table 1) and the exploration of theories related to the
evolution of fast‑growing companies. Consequently, the development of our hypotheses
endeavors to amalgamate insights from both these theoretical realms, aiming for a com‑
prehensive understanding of the factors influencing restarting growth.

3.1. Firm Age and Restarting Growth
The youth of a company is a prominent characteristic in identifying fast‑growing

firms, especially ‘gazelle firms’. This attribute is widely recognized as a standard criterion
in scholarly discourse (Anyadike‑Danes et al. 2009; Daunfeldt et al. 2015; Grover Goswami
et al. 2019; Haltiwanger et al. 2016; Arrighetti and Lasagni 2013). However, in the context
of our study, the situation presents a different dynamic. Our sample does not include very
young firms, as it presupposes a minimum of three years of stagnation, suggesting that
other factors may influence the restarting growth process.

Furthermore, within the framework of the organizational life cycle theory, and more
specifically, the corporate transformation model, research indicates that strategic learn‑
ing and the implementation of adaptive strategies are often more feasible in smaller and
younger companies (Sirén et al. 2017). Younger firms are typically better positioned to
alleviate administrative burdens and to transform their values and corporate culture, as
they are less likely to have developed the administrative inflexibility characteristic of more
established organizations. While we anticipate that younger firms may have a relative
advantage in achieving restarting growth, the influence of the ‘Age’ factor might be less
pronounced than in scenarios involving very young firms.

Consequently, we propose the following hypothesis:

Hypothesis 1 (H1). Younger firms are more likely to achieve restarting growth following a period
of stagnation compared to their older counterparts.

3.2. Firm Size and Restarting Growth
The impact of firm size on the resumption of growth is a contentious topic in global

research, particularly in the context of young, fast‑growing firms. Numerous studies have
posited that smaller companies are more likely to achieve higher growth rates (Grover
Goswami et al. 2019; Hall 1986). Conversely, other research either does not identify a dis‑
tinct advantage for smaller firms (Haltiwanger et al. 2013) or suggests a non‑linear relation‑
ship between firm size and growth (Spitsin et al. 2023b). When analyzed through the lens
of organizational life cycle theory, the influence of firm size becomes increasingly complex.
Small firms may possess an advantage due to their agility in strategic learning (Sirén et al.
2017). Yet, the relationship between organizational size and adaptability is bifurcated by
two contrasting dynamics: larger organizations might exhibit increased adaptability due
to their slack resources, diversified structures, and market dominance, but they also face
potential rigidity from bureaucratic complexities (Haveman 1993).

In light of this theoretical ambiguity, we propose the following hypotheses, which we
aim to empirically validate:
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Hypothesis 2.1 (H2.1). Smaller firms are more likely to achieve restarting growth following a
period of stagnation.

Hypothesis 2.2 (H2.2). There exists a non‑linear relationship between firm size and the likelihood
of transitioning to growth, characterized by a U‑shaped dependency that favors both small and
large firms.

The selection of growth factors for testing these hypotheses is inspired by the influen‑
tial work of Delmar et al. (2003), which established a linkage between growth and factors
such as firm age, size, and industry affiliation.

3.3. Decline in Sales during a Period of Stagnation and Restarting Growth
Typically, the variable of sales decline during a stagnation phase is not a focal point

in analyses of fast‑growing firms, as these firms are generally not expected to experience
periods of recession. However, within the context of this study, examining sales decline
during stagnation is highly pertinent. Empirical research frequently indicates a recovery in
sales following a significant decline (Bloom et al. 2021; Foroni et al. 2020). Insights from the
organizational life cycle theory further enhance our understanding of this factor. The first
approach posits the redesign of business models, shifting focus from products to services
and emphasizing alliances and collaboration. This strategy has proven notably effective
for small and medium‑sized enterprises, particularly during the COVID‑19 pandemic. Re‑
searchers have observed that many firms successfully navigated challenges through strate‑
gic repositioning, which often involves developing a distinctive selling proposition cou‑
pled with innovation and network integration (Mayr et al. 2017). The second approach
from the organizational life cycle theory emphasizes organizational changes prompted by
past performance downturns (Zhou et al. 2006).

Based on these considerations, we propose the following hypothesis for empirical val‑
idation:

Hypothesis 3 (H3). Firms that have experienced a more significant decline in sales during a period
of stagnation are more likely to achieve restarting growth.

3.4. Investments in Fixed Assets and Restarting Growth
Investment in fixed assets is commonly associated with the growth of a firm (Bai et al.

2019; Chen and Ku 2000). However, for fast‑growing companies, this relationship is not
consistently observed (Croce et al. 2020). When considering restarting growth, two addi‑
tional factors warrant consideration. Firstly, one perspective suggests that growth cycles
in a firm can be facilitated through the reinvestment of retained earnings. According to this
view, restarting growth is often a result of altering reinvestment strategies. The response
of revenue to such investment may be delayed, as reinvestment decisions are nuanced and
dependent on internal policy considerations (Pokorná 2020; Yashin et al. 2016). Secondly,
many companies, after enduring prolonged stagnation or declining sales, may face finan‑
cial challenges. Investments in fixed capital can further impact a company’s liquidity and
financial stability negatively. Financial constraints, particularly high leverage, can limit a
firm’s investment opportunities (Oliveira and Fortunato 2006; Vo 2019). Therefore, while
investments are drivers of firm growth, in the context of restarting growth, there are sev‑
eral influencing factors to consider.

Based on these insights, we propose the following hypothesis for empirical validation:

Hypothesis 4 (H4). Firms that invest more intensively in fixed assets during a period of stagnation
are more likely to achieve restarting growth.

This hypothesis, along with others, is evaluated using a dataset of Russian firms. The
analysis considers two distinct trajectories: moderate long‑term post‑stagnation growth
and rapid long‑term post‑stagnation growth.
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4. Methodological Framework
4.1. Data and Sample

Data pertaining to sales, financial indicators, and the age of firms are obtained from
the SPARK system (Spark Information System 2023). The initial dataset encompassed
10,909 companies, specifically selected from the mining and manufacturing sectors, as well
as certain high‑tech service industries, to ensure a comprehensive representation of key
sectors in the economy. The inclusion of the manufacturing industry is crucial, given its
significance to the economy of any country. The mining sector, particularly pivotal in the
Russian economy, was selected to provide specific insights relevant to the country under
study. The inclusion of the high‑tech sector in the sample enables an examination of poten‑
tial differences between high‑tech industries and other sectors. To facilitate this analysis, a
corresponding dummy variable is integrated into the regression models. Furthermore, it is
noteworthy that other industries are underrepresented in the SPARK database, precluding
the formation of large enterprise samples for these sectors.

To ensure a precise evaluation of financial indicators, revenue and other absolute
financial metrics are adjusted for inflation to reflect their 2012 values. This adjustment
was crucial for an accurate longitudinal analysis. In the subsequent stage, sales dynam‑
ics from 2012 to 2017 were scrutinized to identify firms exhibiting prolonged stagnation
or production decline. This is defined as companies demonstrating negative sales growth
over three consecutive years. To encompass a broader spectrum, we categorized firms into
three groups based on periods of stagnation: 2013–2015, 2014–2016, and 2015–2017. These
groups were then amalgamated into a single sample, significantly augmenting the sample
size, and enhancing the robustness of the analysis.

To maintain the integrity of the data, firms with incomplete information are excluded
from the sample. This exclusion is particularly notable for companies’ lacking data on in‑
vestments in fixed assets. The final analytical sample consists of 1883 firms, each exhibiting
signs of stagnation or production decline, which represented 17.3% of the original dataset
of 10,909 firms. This methodological rigor ensures that the sample is both representative
and that the findings are based on comprehensive and reliable data.

The period designated for detecting restarting growth, spanning 2016 to 2021, coin‑
cides with the COVID‑19 pandemic, a significant disruptor of the Russian economy in 2020
(Aganbegyan 2022). Consequently, the criteria are adjusted to require evidence of growth
in three out of the four years following the stagnation period, to accommodate the pan‑
demic’s impact.

In the identification of traditional fast‑growing companies, scholars typically employ
three approaches: the Absolute approach (Birch 1981; OECD 2008), the Relative approach
(Haltiwanger et al. 2016), and an approach based on firms’ growth distribution (Halvarsson
2013b). Our study utilizes the Absolute approach, which generally identifies high growth
as an annual sales growth rate exceeding 20%. However, we moderate these criteria to
reflect the economic disturbances of 2020 due to the COVID‑19 pandemic. Drawing upon
the criteria and growth types outlined by Spitsin et al. (2023a, 2023b), our investigation
encompasses two types of post‑stagnation growth:
• Moderate long‑term growth: This category includes firms achieving an annual sales

growth rate above 10% for at least three out of four post‑stagnation years, with total
sales growth over these four years surpassing 30%.

• Fast long‑term growth: This category encompasses firms achieving an annual sales
growth rate above 20% for at least three out of four post‑stagnation years, with total
sales growth over these four years exceeding 60%.
In our analysis, we assess whether the firms meet the established growth criteria over

a four‑year period following stagnation. These periods are specifically 2016–2019, 2017–
2020, and 2018–2021. Firms that satisfy the growth criteria are assigned a dependent vari‑
able value of 1, whereas those that do not meet the criteria are assigned a value of 0. This
binary classification is critical for the analysis (as detailed in the methodology section).
Within the initial sample, the identified growth types were observed in 268 and 87 firms,
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respectively. This translates to 14% and 5% of the firms analyzed, providing a quantitative
perspective on the prevalence of these growth types in the sample.

4.2. Models and Variables
4.2.1. Dependent Variables

Our study employs twobinary variables to encapsulate the twodistinct types of growth
identified: moderate long‑term growth (MLTG) and fast long‑term growth (FLTG). This ap‑
proach aligns with methodologies utilized in prior research in this field (Coad and Srhoj
2019; Chae 2023; Heimonen and Virtanen 2012; Megaravalli 2017). The criteria for catego‑
rizing firms into each growth type have been delineated earlier in the study. For analytical
purposes, these variables are coded as follows: a value of 1 is assigned to a firm that demon‑
strates the respective type of growth, whereas a value of 0 is assigned if a firm does not
meet the established criteria for that specific growth category. This binary classification
facilitates a clear and structured analysis of the growth patterns within the sample.

4.2.2. Independent Variables
In accordance with the hypotheses formulated earlier, this study assesses four inde‑

pendent variables:
1. Firm’s Age (Age): This variable is measured as the number of years elapsed from the

company’s inception to the current date, as recorded in the SPARK database.
2. Firm’s Size (Size): Firm size is operationalized using the natural logarithm of the

firm’s total assets. To ensure temporal consistency in value terms, adjustments are
applied based on the inflation index. This method of quantifying firm size aligns
with the approaches adopted in previous studies (Bon and Hartoko 2022; Dang et al.
2018).

3. Sales Dynamics in the Last Year of Stagnation (Sales Dynamics): This metric is com‑
puted as the percentage change in sales. It is determined by the ratio of the difference
in sales between year t (the final year of stagnation) and year t − 1 to the sales in year
t − 1 and then multiplied by 100%. This measure aims to capture the sales momen‑
tum or contraction as the firm transitions out of the stagnation phase.

4. Intensity of Investment in Fixed Capital (Investment): We calculate this variable as
the ratio of investment in fixed capital in the final year of the stagnation period to
the value of the firm’s total assets, subsequently multiplied by 100%. This metric is
designed to assess the firm’s investment activities relative to its asset base during the
stagnation period.

4.2.3. Control Variables
In alignment with established methodologies for econometric analysis, our regres‑

sion models include several control variables. These variables are integral to mitigating
the potential impact of extraneous factors on the dependent variable and accommodating
alternative explanations:
1. Leverage (Share of Borrowed Capital): Defined as the ratio of borrowed capital to

total assets, multiplied by 100%. Leverage can aid in business modernization and
expansion, potentially leading to growth following a period of stagnation (Arellano
et al. 2012; Lin 2015; Baule 2018; Spitsin et al. 2020a).

2. Net Return on Assets (ROA): Calculated as the ratio of net profit to total assets, multi‑
plied by 100%. While a high ROA can generate internal funds for business devel‑
opment, it may also act as a disincentive for change (Coad and Srhoj 2019; Man‑
sikkamäki 2023).

3. Asset Turnover (Turnover): This metric is determined by the ratio of sales to total as‑
sets, multiplied by 100%. A reduction in turnover is typically observed during stag‑
nation phases, indicating potential for operational efficiency improvements (Spitsin
et al. 2021).



Economies 2024, 12, 55 11 of 26

4. Firms with State Participation (Firms with State): This variable accounts for the influ‑
ence of state involvement in corporate activities in Russia, particularly during crises
when the state may provide support. A dummy variable is used to control this fac‑
tor’s impact on restarting growth.

5. Industry Effects (Mining and HighTech): To account for industry‑specific dynamics,
two dummy variables are introduced for the mining industry and high‑tech sector, re‑
spectively. These variables take the value of 1 for firms within these industries, reflect‑
ing expectations of differing restarting growth intensities across sectors (Ostapenko
et al. 2022).

6. External Conditions (GDP Growth): To control for the broader economic environ‑
ment, a variable reflecting the total GDP dynamics over the four years corresponding
to firms’ restarting growth is included. This variable captures the economic condi‑
tions of the country’s development (Athari et al. 2023).
The independent and control variables, excluding the dependent variables, are cal‑

culated using data from the third year of the identified stagnation period for each firm.
This approach ensures consistency in the dataset and aligns with the study’s focus on the
dynamics of restarting growth. To provide a comprehensive overview of the data, de‑
scriptive statistics and correlations between these variables are systematically presented
in Table 2. This table offers valuable insights into the relationships and trends within the
dataset, thereby facilitating a deeper understanding of the underlying patterns and inter‑
dependencies among the variables.

Table 2. Descriptive statistics and correlations.

N Variable Mean Std. Deviation VIF 1 2 3 4

1 Leverage 54.52 39.24 1.17 1
2 ROA 2.61 14.36 1.14 −0.26 *** 1
3 Turnover 165.67 145.85 1.40 0.11 *** 0.08 *** 1
4 HighTech 0.17 0.38 1.06 0.04 0.05 * 0.03 1
5 Mining 0.03 0.18 1.14 0.04 λ 0.08 ** −0.11 *** −0.08 ***
6 Firms with State 0.04 0.19 1.04 −0.07 ** −0.01 −0.06 ** 0.16 ***
7 GDP Growth 6.23 1.31 1.02 −0.05 * 0.00 0.04 0.02
8 Age 17.20 6.14 1.07 −0.19 *** −0.04 λ −0.07 ** −0.06 *
9 Size 19.51 1.66 1.45 −0.01 −0.03 −0.47 *** −0.10 ***
10 Sales Dynamics −14.57 13.34 1.11 −0.08 *** 0.18 ** 0.19 *** −0.05 *
11 Investment 2.37 5.30 1.04 −0.07 ** 0.04 λ −0.02 −0.03

N Variable 5 6 7 8 9 10 11

1 Leverage
2 ROA
3 Turnover
4 HighTech
5 Mining 1
6 Firms with State 0.01 1
7 GDP Growth −0.10 *** 0.00 1
8 Age −0.01 0.07 ** 0.05 * 1
9 Size 0.31 *** 0.03 −0.09 *** 0.09 *** 1
10 Sales Dynamics 0.00 −0.01 0.03 0.07 ** 0.00 1
11 Investment 0.10 *** 0.00 −0.03 0.05 * 0.11 *** 0.12 *** 1

Note: *** p < 0.001; ** p < 0.01; * p < 0.05; λ p < 0.10.

The observation, as per Table 1, that correlation coefficients are well below the thresh‑
old of 0.70 suggests that multicollinearity is unlikely to be a concern in our logistic regres‑
sion models. This allows for the simultaneous inclusion of variables without the risk of
inflated variances due to high intercorrelations. To further ensure the robustness of our
analysis, additional calculations were conducted to assess the potential impact of multi‑
collinearity on the regression results. A common benchmark in statistical analysis is that
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multicollinearity is considered a risk if the variance inflation factor (VIF) exceeds 10. Our
calculations indicate that the average VIF for the variables is 1.15, which is significantly be‑
low this threshold. Notably, the highest VIF value is observed for the ‘Size’ variable. How‑
ever, even in this case, the VIF is only 1.45, far below the threshold of concern, thereby
mitigating any statistical worries about multicollinearity. This additional analysis con‑
firms that all variables can be confidently used in the regression models without concerns
of multicollinearity.

Given the binary nature of the dependent variable in our study, logistic regression
is indeed the appropriate statistical method for analysis. The general form of the logistic
regression model, as delineated by Hosmer et al. (2013), is presented as follows:

ln(
P

1 − P
) = β0 + β1 ∗ X1 + β2 ∗ X2 + . . . + βn ∗ Xn (1)

P =
1

1 + e−(β0+β1∗X1+β2∗X2+...+βn∗Xn)
(2)

where ln denotes the natural logarithm, p represents the probability of the event of inter‑
est, P

1−P is the odds ratio of the dependent event occurring, β0 is the intercept of the model,
and β1, β2, …, βk are the coefficients for each independent variable X1, X2, …, Xn in the
model. The logistic regression model is used to estimate the probability that a given out‑
come will occur.

To appraise the efficacy of the logistic regression models constructed in our study,
several statistical measures are utilized, each offering unique insights into the models’ per‑
formance: (a) Nagelkerke pseudo‑R2: This is a modification of the Cox and Snell R2 that
adjusts the scale of the statistic to cover the full range from 0 to 1, making it more inter‑
pretable as a measure of model fit. It is a measure of the proportion of variance explained
by the model (Nagelkerke 1991). (b) Likelihood Ratio Test (LR χ2): This is a statistical
test used to compare the goodness of fit of two models, typically a more complex model
against a simpler one. It is based on the difference in the log‑likelihoods of the two models,
with the test statistic following a chi‑square distribution under the null hypothesis (Hos‑
mer et al. 2013). (c) Area Under the Receiver Operating Characteristic (ROC) Curve (AUC):
The AUC is a performance measurement for classification problems at various threshold
settings. The ROC is a probability curve, and the AUC represents the degree or measure
of separability. It tells how much the model is capable of distinguishing between classes.
The higher the AUC, the better the model is at predicting 0s as 0s and 1s as 1s.

For each of the two types of restarting growth (MLTG and FLTG), we build two logistic
regression models:
– A model that includes only control variables (Model 1). Based on Table 2, the logistic

regression model expression for Model 1 can indeed be expressed as
ln P

1−P = β0 + β1 ∗ Leverage+ β2 ∗ ROA+ β3 ∗ Turnover+ β4 ∗HighTech
+β5 ∗Mining+ β6 ∗ Firms with state+ β7 ∗GDP growth (3)

and for the probability,

P =
1

1 + e−(β0 + β1 ∗ Leverage+ β2 ∗ ROA+ β3 ∗ Turnover+ β4 ∗HighTech+ β5 ∗Mining+ β6 ∗ Firms with state+ β7 ∗GDPgrowth)
(4)

where P is the probability of the event of interest (e.g., a firm exhibiting either moderate
long‑term growth or fast long‑term growth), β0 is the intercept, and β1, β2, … β7 are the
coefficients for the variables Leverage, ROA, … GDP growth, respectively. The e repre‑
sents the base of the natural logarithm. Equation (3) calculates the log‑odds of the event
occurring, which is then transformed into a probability through the logistic function in
Equation (4).
• The logistic regression model employed in our study, referred to as Model 2, incorpo‑

rates a comprehensive set of variables. This includes control variables, independent
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variables, and notably, a squared term for the variable ‘Size’ (Size2). The inclusion of
Size2 is particularly significant as it allows for the testing of the non‑linear relationship
hypothesis concerning firm size and its impact on restarting growth, as described ear‑
lier in the study. This model formulation aligns with the methodological framework
established for testing the hypotheses and ensures a robust and nuanced analysis of
the factors influencing firm growth dynamics.
Following the structure provided for Model 1, the expressions for Model 2 are con‑

structed similarly, incorporating the corresponding variables:

ln P
1−P = β0 + β1 ∗ Leverage+ β2 ∗ ROA+ β3 ∗ Turnover+ β4∗HighTech+ β5∗Mining+ β6

∗Firms with state+ β7 ∗GDP growth+ β8 ∗Age+ β9 ∗ Size+ β10 ∗ Size2 + β11
∗Sales Dynamics+ β12 ∗ Investment

(5)

To mitigate the potential bias in regression coefficients due to multicollinearity, a stan‑
dardization process for the control and independent variables is implemented, as advo‑
cated by Marquardt (1980). This standardization involves adjusting each variable by sub‑
tracting its mean and then dividing it by its standard deviation. Consequently, each stan‑
dardized variable attains a mean of 0 and a standard deviation of 1, ensuring uniformity
in the scale of the variables. Such standardization is crucial for enhancing the accuracy
and interpretability of the logistic regression models. The logistic regression analyses are
separately conducted for each type of growth identified in the study: moderate long‑term
growth (MLTG) and fast long‑term growth (FLTG). These analyses are carried out using
the R statistical software, renowned for its robust capabilities in executing logistic regres‑
sion analyses. R also offers a comprehensive suite of diagnostic and visualization tools,
which are instrumental in assessing the quality and validity of the models. Employing
these tools ensures that the models are reliable, and the findings are grounded in a rigor‑
ous statistical examination.

Our study employs analysis of variance (ANOVA) to discern differences among vari‑
ous groups of firms, namely those with MLTG compared to other firms, firms with FLTG
versus other firms, and the comparison between MLTG and FLTG, among others. The
analysis of variance utilizes specialized tests to pinpoint distinctions between groups of
observations, categorized into parametric tests and non‑parametric tests. Parametric tests
are applied under two conditions: when observation groups are substantial in size and
when the normal distribution law of the output variable is satisfied. In cases where these
conditions are not met, the preference is for nonparametric tests.

Given the outcomes of sample verification, which revealed highly significant differ‑
ences from the normal distribution (χ2 test), the study employs boxplots and nonparamet‑
ric tests such as Mann–Whitney and Wilcoxon to identify variations between groups of
firms, similar to the approach adopted in the studies by Zekić‑Sušac et al. (2016) and Spitsin
et al. (2023b). The analysis, utilizing Mann–Whitney and Wilcoxon tests, underscores
highly significant differences (p < 0.001 ***) for both types of growth, MLTG and FLTG.

5. Empirical Results
The results of regression modeling are presented in Table 3.
In the analysis of MLTG and FLTG, we obtained notable results from two logistic

regression models. Model 1, which incorporates only control variables, indicates that
high leverage and low asset turnover are predictors of moderate post‑stagnation growth.
Similarly, high leverage and low Net Return on Assets (ROA) are indicative of fast post‑
stagnation growth. However, other control variables do not significantly predict these out‑
comes. Model 1 accounts for a modest portion of the variance in the dependent variable,
as reflected by a low R2 value.

Model 2, which adds independent variables to the analysis, reveals more nuanced
insights. The Age and Sales Dynamics variables exhibit a significant negative effect on
restarting growth, favoring younger firms that experienced a substantial sales drop during
stagnation. This finding aligns with Hypotheses 1 and 3. A U‑shaped relationship between
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firm size and restart growth is identified, confirming Hypothesis 2.2. A weakly significant
positive effect of Investment on restarting growth is also observed, supporting Hypothesis
4. However, Hypothesis 2.1 is not substantiated, as the evidence suggests a U‑shaped
dependence rather than a linear one. Overall, Model 2 demonstrates superior performance
compared to Model 1, with a significant increase in R2, though it remains modest.

Table 3. Results of logistic regression for the MLTG and the FLTG.

Variables Model 1
(MLTG)

Model 2
(MLTG) Model 1 (FLTG) Model 2 (FLTG)

Intercept −1.82 ***
(0.07)

−2.06 ***
(0.09)

−3.08 ***
(0.12)

−3.57 ***
(0.17)

Leverage 0.20 **
(0.06)

0.15 *
(0.06)

0.17 *
(0.09)

0.15
(0.09)

ROA −0.13
(0.08)

−0.09
(0.08)

−0.27 **
(0.10)

−0.16
(0.11)

Turnover −0.32 ***
(0.09)

−0.49 ***
(0.11)

−0.11
(0.12)

−0.30 λ

(0.16)

HighTech 0.11
(0.06)

0.03
(0.07)

0.17
(0.10)

0.04
(0.11)

Mining −0.06
(0.07)

−0.05
(0.08)

0.00
(0.11)

0.05
(0.12)

Firms with State −0.02
(0.07)

0.00
(0.07)

0.02
(0.10)

0.05
(0.11)

GDP Growth −0.08
(0.07)

−0.06
(0.07)

0.04
(0.11)

0.06
(0.12)

Age −0.33 ***
(0.07)

−0.26 *
(0.11)

Size −0.40 ***
(0.10)

−0.62 ***
(0.16)

Size2 0.13 **
(0.04)

0.18 **
(0.07)

Sales Dynamics −0.31 ***
(0.06)

−0.56 ***
(0.09)

Investment 0.10 λ

(0.06)
0.14 λ

(0.08)
Pseudo R2 0.037 0.105 0.031 0.140

LR χ2 38.36 on 7 DF 112.04 on 12 DF 17.84 on 7 DF 83.40 on 12 DF
p <0.001 <0.001 0.013 <0.001

Area under
ROC Curve 0.630 0.693 0.637 0.743

Note: *** p < 0.001; ** p < 0.01; * p < 0.05; λ p < 0.10 (standard errors are in brackets). The table shows the coef‑
ficients for each variable across two models, indicating how each factor might influence the likelihood of a firm
experiencing moderate or fast long‑term growth following a period of stagnation. The statistical significance is
denoted by asterisks, showing that many of the coefficients are significant predictors of MLTG and FLTG. From
Model 1 to Model 2, there is a trend of increasing explanatory power, as indicated by the rising values of Pseudo
R2 and the LR χ2 statistics, with Model 2 showing significance at p < 0.001. This suggests that as more variables
are included, the models become better at predicting MLTG and FLTG. The area under the ROC curve also in‑
creases, suggesting improved model performance and an increased ability to distinguish between firms that do
and do not achieve MLTG and FLTG.

The validation of Hypothesis 3, indicating that firms with a more pronounced de‑
cline in sales during stagnation are more likely to restart growth, is particularly intrigu‑
ing. This may suggest a ‘bounce‑back’ effect, where firms that have contracted signifi‑
cantly are potentially more agile or radical in their strategic responses, thereby facilitating
a stronger recovery. The inclusion of sales dynamics in the model thus offers critical in‑
sights for stakeholders and policymakers focused on promoting firm growth as a lever for
economic development.

The relationship between Size, Size2, and the probability of MLTG is illustrated in
Figure 1. To construct this visualization, we assume all other predictor variables, except for
Size and Size2, are held at their mean values. As all predictor variables are standardized,
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their means are zero. Employing the logistic regression model (Model 2), we derive the
following probability function for moderate long‑term growth:

P =
1

1 + e−(−2.06−0.40∗Size+0.13∗Size2)
(6)

The functional determination for FLTG mirrors the approach used for MLTG, simi‑
larly reflecting the non‑linear relationship between firm size and the probability of growth
post‑stagnation. This methodology underscores the nuanced interplay between firm size
and the likelihood of a firm achieving growth after a period of stagnation.Economies 2024, 12, x FOR PEER REVIEW 16 of 28 
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Note: The figure provided depicts two U‑shaped curves, each representing the relationship between
a firm’s size and the probability of experiencing either moderate or fast long‑term growth post‑
stagnation. The x‑axis is on a logarithmic scale, indicating the firm’s size in RUB billion, which
allows for a wide range of firm sizes to be displayed on the same graph. The y‑axis represents the
probability of growth, with the left graph pertaining to moderate long‑term growth and the right to
fast long‑term growth.

This summary succinctly encapsulates the statistical significance and implications of
each variable within the logistic regression models, along with the confirmation or refuta‑
tion of the formulated hypotheses. It also delineates the relationship between specific firm
characteristics, such as age and size, and their propensity to achieve growth following a
stagnation phase. The incorporation of a U‑shaped relationship into the analysis provides
a nuanced understanding of these dynamics.

The practical demonstration of this relationship is visually represented in Figure 1.
This visualization serves as an invaluable tool in interpreting the results, offering a clear
and accessible illustration of the U‑shaped connection between firm size and the likeli‑
hood of restarting growth. Such visual aids are integral to conveying complex statistical
relationships in a more digestible and informative manner, thereby enhancing the overall
interpretability and utility of the study’s findings.

In the graphical representations shown in Figure 1, a distinct U‑shaped relationship
is observable between firm size and the probability of achieving growth post‑stagnation.
For both types of growth—moderate long‑term growth (MLTG) and fast long‑term growth
(FLTG)—the probability of growth initially decreases as firm size increases from the small‑
est category. It reaches its lowest point at an intermediate firm size, then ascends again
for the largest firms. This pattern suggests that both small and large firms are more likely
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to achieve growth post‑stagnation compared to those of intermediate size. Notably, the
graphs indicate a relative advantage for smaller firms, as they appear more likely to expe‑
rience growth than larger firms.

The steeper U‑shape observed for MLTG implies that firm size has a more pronounced
impact on the probability of achieving this type of growth than on FLTG. Additionally, the
peak probabilities of growth differ between the two types, with a higher peak observed
for moderate growth compared to fast growth. This disparity may signify that while firm
size is a crucial factor in determining the likelihood of achieving growth post‑stagnation,
other variables not represented in these graphs could also have a substantial influence,
particularly on the likelihood of achieving fast long‑term growth. Such insights underscore
the complexity of factors influencing firm growth trajectories and highlight the importance
of considering a range of variables in understanding post‑stagnation growth dynamics.

6. Ad Hoc Analysis: Comprehensive Sales Dynamics throughout Stagnation and
Subsequent Restarting Growth

With the validation of Hypothesis No. 3, demonstrating that a significant decline
in sales during a period of stagnation augments the probability of subsequent growth, it
becomes essential to conduct a more comprehensive assessment of firm growth over an
extended temporal span. A critical aspect of this analysis is to discern how firms’ sales
trajectories have evolved throughout the entire cycle, including both the stagnation and
resurgence phases. This comprehensive understanding is vital for evaluating the feasi‑
bility of restarting growth as a strategy for economic development, particularly from a
macroeconomic standpoint.

To delve into this question, our study broadens the scope of the analysis. We calculate
the overall sales growth for each firm across a seven‑year period, which encompasses the
three‑year phase of stagnation followed by the four‑year period during which signs of
growth resurgence are observed. This extended analysis aims to provide a holistic view
of the firms’ performance, accounting for both the downturn and recovery phases. The
formula for calculating the overall sales growth is as follows:

Sales Growth = (Sales7 − Sales0)/Sales0 ∗ 100% (7)

In our analysis, ‘Sales7’ represents the sales figure in the final year of the period under
review, while ‘Sales0’ denotes the sales at the onset of the stagnation period. This formula
calculates the percentage change in sales across the entire seven‑year timeframe. To en‑
sure accuracy and consistency, all sales figures have been adjusted in accordance with the
cumulative inflation index. This adjustment is critical for providing a reliable comparison
over time.

Figure 2 in our study presents boxplots that visually depict the distribution of sales
growth over the complete study period. These boxplots differentiate between two distinct
groups: firms that achieved growth following the stagnation period (group 1) and those
that did not (group 0). To facilitate a comparative analysis of sales growth between these
groups, an ANOVA is conducted. The boxplots serve as an effective tool for visually com‑
paring the central tendencies and dispersions of sales growth in each group. Additionally,
statistical testing is employed to determine any significant differences in sales growth be‑
tween the groups. This combination of visual and statistical analysis provides a compre‑
hensive view of the sales growth patterns, enabling a deeper understanding of the impact
of post‑stagnation growth on the firms’ overall performance.

In these boxplots, various essential statistical measures are visually represented. The
central point inside the box denotes the mean value of sales growth, while the line within
the box indicates the median value. The box itself displays the interquartile range (IQR),
representing the middle 50% of the data (from the 25th to the 75th percentile). The whiskers
extend to 1.5 times the IQR from the box, illustrating the data range while excluding outliers.
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Figure 2. Boxplots of sales growth over the entire time period for groups of firms that showed (1)
and did not show (0) post‑stagnation growth. Note: The figure depicts two boxplots representing
the distribution of sales growth percentages over an entire time period for two distinct groups of
firms—those that exhibited post‑stagnation growth (labeled as ‘1’) and those that did not (labeled as
‘0’). The boxplots are separated into two categories: moderate long‑term growth and fast long‑term
growth. Symbols on the graph: point–mean value, line—median, rectangle—25–75% quartile range,
whiskers—1.5 interquartile range.

For the group that exhibits post‑stagnation growth (group 1), the sales growth statis‑
tics are as follows: For moderate long‑term growth, the median sales growth is 13.51%,
and the mean sales growth is 36.94%. For fast long‑term growth, the median sales growth
is 36.03%, and the mean sales growth is 74.16%.

According to the Mann–Whitney and Wilcoxon tests, there are highly significant dif‑
ferences (p < 0.001 ***) for both types of growth (MLTG and FLTG):
– Sales Growth in group 1 is significantly higher than in group 0.
– Sales Growth in group 1 is significantly higher than zero Sales Growth.
– Sales Growth in group 0 is significantly lower than zero Sales Growth.

Furthermore, Sales Growth for fast long‑term growth is significantly higher than for
moderate long‑term growth within group 1 (p = 0.03 *). These findings demonstrate that
sales growth is significantly greater than zero for the entire period for firms that show post‑
stagnation growth, in both moderate and fast growth scenarios. This supports the viability
of restarting growth as an economic development strategy, as firms that manage to restart
growth after stagnation indeed show significant increases in sales over time.

7. Robustness Check
To assess the robustness of the results, an additional regression model is constructed

for Model 2, incorporating robust correction to account for potential heteroscedasticity in
the data. The outcomes of the robustness test are presented in Table 4.
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Table 4. Robustness tests for Model 2.

Variables Model 2 (MLTG) Model 2 (FLTG)

Intercept −2.06 ***
(0.10)

−3.57 ***
(0.17)

Leverage 0.15 *
(0.07)

0.15 λ

(0.08)

ROA −0.09
(0.09)

−0.16
(0.13)

Turnover −0.49 **
(0.17)

−0.30
(0.22)

HighTech 0.03
(0.07)

0.04
(0.12)

Mining −0.05
(0.08)

0.05
(0.13)

Firms with State 0.00
(0.07)

0.05
(0.11)

GDP Growth −0.06
(0.07)

0.06
(0.12)

Age −0.33 ***
(0.07)

−0.26 *
(0.11)

Size −0.40 ***
(0.11)

−0.62 ***
(0.18)

Size2 0.13 **
(0.04)

0.18 **
(0.06)

Sales Dynamics −0.31 ***
(0.06)

−0.56 ***
(0.10)

Investment 0.10 λ

(0.06)
0.14 *
(0.06)

Pseudo R2 0.105 0.140
LR χ2 112.04 on 12 DF 83.40 on 12 DF

p <0.001 <0.001
Area under ROC Curve 0.693 0.743

Note: *** p < 0.001; ** p < 0.01; * p < 0.05; λ p < 0.10 (standard errors are in brackets).

Our calculations reaffirm the stability of the obtained results. In the models with
robust correction, all independent variables (Age, Size, Size2, Sales dynamics, Investment)
remain significant. Additionally, the variable Investment becomes significant (instead of
weakly significant) in Model 2 for FLTG. The models with robust correction validate the
fulfillment of Hypotheses 1, 2.2, 3, and 4 for both MLTG and FLTG.

8. Discussion
8.1. Theoretical Contribution

The novelty of this study lies in its focus on a relatively unexplored category: the
restarting growth of firms after stagnation, which is especially pertinent amidst recent
unstable economic developments. This paper examines two types of post‑stagnation
growth—moderate long‑term and fast long‑term—and compares the findings with those
of researchers studying rapidly growing firms, such as gazelles and scale‑ups, as well as
theories within the organizational life cycle framework (Arellano et al. 2012; Baranova
2019; Grover Goswami et al. 2019; Lin 2015; Greiner 1997; Barrett 2013; Jørgensen and
Pedersen 2018; Johnson et al. 2008; Andries et al. 2013).

Our analysis reveals that firms demonstrating restarting growth tend to be younger,
aligning with literature on fast‑growing firms which predominantly shows a young firm
advantage (Anyadike‑Danes et al. 2009; Daunfeldt et al. 2015; Grover Goswami et al. 2019;
Haltiwanger et al. 2016). However, our study considers firms that are at least three years
old at the inception of growth, suggesting a more moderate influence of age on the like‑
lihood of restarting growth. This finding is consistent with the organizational life cycle
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theory, where younger firms are posited to have greater agility in implementing strategic
learning and organizational change (Sirén et al. 2017).

The impact of firm size on long‑term growth is contested. While many studies identify
high‑growth firms (HGFs) as primarily small (Grover Goswami et al. 2019; Hall 1986), oth‑
ers do not support this view (Haltiwanger et al. 2013). Our research indicates a significant
non‑linear U‑shaped effect of firm size on growth following stagnation, challenging the
assumption of Gibrat’s Law that growth rates are independent of firm size (Gibrat 1931).
Similar U‑shaped correlations between firm size and growth have been observed in other
studies (Bentzen et al. 2012; Cabral 1995; Park and Jang 2010). Our findings are particu‑
larly relevant for the Russian economy, known for its high level of monopolization and
the significant influence of large businesses on various economic indicators (Henderson
and Moe 2016; Kirkham 2016; Kudrin and Gurvich 2015). Here, the success of large firms
is crucial for economic growth, and their stagnation has wider economic and social reper‑
cussions. Our results also align with the notion that organizational size influences change,
with large firms being more adaptable due to resource slack but potentially more rigid due
to bureaucracy (Haveman 1993).

Moreover, the paper finds that firms with a larger drop in sales during the last year of
stagnation have a higher likelihood of restarting growth. This factor, often overlooked in
studies of high‑growth firms, is highly significant in our context. The concept of recovery
following a downturn (Bloom et al. 2021; Foroni et al. 2020) is well recognized, but our find‑
ings suggest that firms that recover post‑stagnation can significantly increase their sales
over the entire period under review. These outcomes align with two approaches within
the organizational life cycle theory: the redesign of business models with a focus on ser‑
vices, alliances, and collaboration (Mayr et al. 2017) and organizational changes stimulated
by past performance declines (Zhou et al. 2006).

The study also finds that intensive investment in fixed assets is driving restart growth.
This result is consistent with the works of (Bai et al. 2019; Chen and Ku 2000). It also corre‑
sponds to one of the approaches within the organizational life cycle theory. This approach
explains repeated cycles of firm growth through reinvestment of retained earnings. Rev‑
enue response to investment may be delayed with reinvestment being a nuanced internal
policy decision (Pokorná 2020; Yashin et al. 2016). In our case, investments take place in
the third year of stagnation, and then, within 1‑2 years, sales growth begins; that is, the
delay is 1–2 years.

Moreover, we tested the influence of a number of factors that take into account the
specifics of the Russian economy. We did not find any advantages for firms with state
participation, as well as for firms in the extractive industries. Many scholars have doc‑
umented the benefits of the high‑tech sector in times of crisis (Evans and Garnsey 2009;
Decker et al. 2016; Haltiwanger et al. 2014; Spitsin et al. 2023a). We have not identified any
advantages for the entire high‑tech sector. However, our additional calculations showed
the advantages of certain high‑tech industries (pharmaceutical industry). Enterprises in
this industry have benefited from the rise in the dollar (which has led to a decrease in com‑
petition with foreign drugs) and COVID‑19. If the dummy variable ‘High‑tech sector’ is
replaced by ‘Pharmaceutical industry’, then it will have a significantly positive effect on
restarting growth. Thus, the paper will not find advantages at the level of large sectors of
the economy, but firms in certain industries may be more likely to restart growth.

The study revealed some differences between the growth types (MLTG and FLTG). In
particular, firm age has a stronger effect on MLTG. The situation is similar with the size of
the company (according to the plotted graph). In contrast, investment activity is more pro‑
nounced in firms with FLTG, which is confirmed by models with operational adjustment
of standard errors. Moreover, the total Sales Growth for the entire period (including stag‑
nation and growth) is significantly higher for companies with FLTG. Such firms produce
a greater effect on the economy.

Our study supports the notion that restarting growth constitutes a viable strategy for
firm development, indicating that firms capable of such growth contribute significantly to
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economic development. Summarizing the discussion, Figure 3 depicts the interplay be‑
tween theoretical approaches to restarting growth within the context of organizational life
cycle theory and the empirical factors identified in this study as instrumental to the restart‑
ing of firm growth. This visualization serves as a bridge between theory and practice, illus‑
trating how theoretical constructs find reflection in observed firm behaviors and outcomes.
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influencing the restarting of growth in firms.

The focus of our research is Russian enterprises, which raises the pertinent question:
Are the results obtained applicable to the economies of other countries? We posit that our
findings regarding the benefits of young, small, and investment‑intensive firms hold rele‑
vance for other countries. Concurrently, the conclusion that highlights some advantages of
large firms, as well as the pharmaceutical industry, primarily stems from the specificities of
the Russian economy and may not find confirmation under different economic conditions.

8.2. Practical Implementation
From a macroeconomic perspective, this study elucidates two viable development ap‑

proaches within an unstable economy: firstly, the traditional creation of new businesses
and, secondly, an alternative strategy that identifies and fosters promising firms capable
of transitioning from stagnation to growth. Notably, the proportion of firms experienc‑
ing rapid post‑stagnation growth in this study compares to the ‘vital 6%’ of high‑growth
firms traditionally observed in the UK, as reported by the NESTA (2009). Our findings also
align with those of Coad and Srhoj (2019), where the prevalence of high‑growth firms in a
sample was found to be 5.22%. Despite a slight relaxation of the growth criteria to accom‑
modate the economic impact of 2020 (COVID‑19), the potential for existing firms to restart
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growth closely aligns with the emergence of new high‑growth entities, substantiating both
pathways as feasible in an unstable economic environment.

From a microeconomic and financial standpoint, this paper identifies factors that in‑
crease the likelihood of a firm achieving restarted growth. These insights offer investors
criteria to pinpoint and support promising ventures. However, the challenge of identifying
firms poised for post‑stagnation growth remains as complex as the traditional search for
fast‑growing ‘gazelles’. The regression models constructed in this study yield a Pseudo R2

of approximately 10%, mirroring the results obtained in gazelle research (Coad and Srhoj
2019; Zekić‑Sušac et al. 2016), yet still leaving room for improvement. Future research aims
to expand the array of factors included in regression models to enhance the precision of
predictions for promising firms.

This study demonstrates that investment activity plays a crucial role in fostering the
restarted growth of firms. However, firms that have been stagnating for extended peri‑
ods often encounter financial constraints that discourage investment, as noted by Oliveira
and Fortunato (2006) and Vo (2019). Therefore, policymakers need to consider this reality,
actively stimulating investment activity, enhancing the availability of financial resources,
and controlling the levels of inflation and interest rates on loans. Moreover, this study
draws attention to the specific challenges faced by medium‑sized firms. Small firms often
find it easier to restart growth due to their agility, and large corporations typically benefit
from targeted government policies and incentives. However, medium‑sized businesses
frequently lack these tailored growth stimuli. Consequently, it is crucial for policymakers
to recognize this gap and develop support measures specifically tailored to the needs of
medium‑sized firms experiencing stagnation.

Our findings suggest that younger firms, as well as those experiencing significant
drops in sales during periods of stagnation, are more likely to transition to growth. This
insight serves as a guide for investors and policymakers in identifying and supporting
potential growth firms. There exists a need for targeted policies specifically aimed at
aiding medium‑sized firms, which encounter unique challenges in comparison to smaller
and larger companies. By underscoring these key factors, the research contributes to
the shaping of strategies for economic development and business support in unstable
economic contexts.

9. Conclusions
Our study delves into the growth opportunities for firms that have experienced stag‑

nation or declining sales, offering insights from two distinct perspectives. First, we exam‑
ine the traditional realm of rapidly growing companies, often referred to as ‘gazelle firms’
or ‘scale‑up firms’. Our analysis focuses on the factors contributing to their growth and
seeks parallels with the resurgence of firms following stagnation or sales downturns. Sec‑
ond, we systematically organize approaches within the framework of organizational life
cycle theory to elucidate the concept of restarting growth, formulating hypotheses concern‑
ing growth factors derived from these approaches.

We identify factors that increase the probability of a firm altering its trajectory from
stagnation to growth, categorizing them into two distinct groups: moderate long‑term
growth and fast long‑term growth. Notably, our study finds that firms established at a
later stage and those experiencing a more substantial decline in sales during periods of
stagnation are more likely to achieve growth. Intensive investment in fixed assets emerges
as another key driver of restarting growth.

Additionally, both small and large firms exhibit a greater likelihood of recovering
from stagnation and recession. A promising direction for further research involves seg‑
menting the sample of enterprises into fast‑growing small enterprises (‘mice’) and fast‑
growing very large enterprises (‘elephants’), as well as elucidating the causes and condi‑
tions of growth for these two heterogeneous groups of firms. We underscore the feasibility
of two developmental approaches within an unstable economic landscape. The traditional
method involves initiating new businesses, while the alternative approach focuses on iden‑
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tifying promising firms capable of resuming growth after stagnation. This study identifies
highly significant factors and indicators that can assist investors in selecting promising
firms for financing.

A noteworthy aspect of our study is the comparison of its results, derived from a novel
focus on restarting or post‑stagnation growth, with traditional studies of high‑growth
firms (HGFs). This analysis reveals comparability in terms of the share of growing firms
in the sample and the accuracy of the constructed regression models. Moreover, the study
elucidates the relationship between approaches explaining restarting growth within the
framework of organizational life cycle theory and the factors identified for the restarting
growth of firms.

The limitation in our study pertains to the relatively low Pseudo‑R2, a character‑
istic shared with several prior studies discussed in this research, exemplified by Srhoj
(2022), Coad and Srhoj (2019), and Megaravalli (2017), among others. To address this
limitation, two potential strategies merit consideration, each offering distinct avenues
for improvement.

The first approach involves the augmentation of the model through the inclusion of
additional indicators. In our specific case, limitations arise from restricted access to data
pertaining to the innovation and export activities of companies. The incorporation of these
crucial indicators into the model holds the promise of enhancing the Pseudo‑R2. By captur‑
ing the nuanced dimensions of innovation and export activities, the model could provide
a more comprehensive understanding of the factors influencing restart growth, potentially
leading to a higher explanatory power.

The second strategy involves the adoption of machine learning models designed to
forecast companies capable of successfully transitioning to restart growth. Unlike tradi‑
tional statistical models, machine learning algorithms have the capacity to discern complex
patterns and interactions within the data. By leveraging machine learning, the model’s
predictive capabilities may be enhanced, potentially resulting in a higher Pseudo‑R2 and
increased accuracy in predicting companies poised for restart growth.

These strategies not only hold the potential to elevate the explanatory power of the
model but also offer a more nuanced and accurate understanding of the factors influencing
companies’ capacity to embark on successful restart growth trajectories.

The distinctive economic, political, and cultural characteristics of Russia during this
period, particularly under the influence of international sanctions and the complexities
of post‑communist economic transition, may not parallel the conditions in other global
economies. Therefore, while the study offers valuable insights into the Russian context,
the extrapolation of these findings to broader or different economic settings should be
done with caution, considering the unique attributes of each market and period. This re‑
search highlights the crucial role of distinct economic and cultural environments, regula‑
tory frameworks, and the dynamic nature of global economic trends in shaping business
growth patterns. Because of these features, it underscores the necessity of adapting and
contextualizing these insights to the specificities of different market conditions. However,
while the findings are particularly pertinent to economies like Russia’s post‑communist
context, they also offer insights into global and Western economies. Our analysis identifies
that younger, agile firms frequently spearhead innovation and growth in Western markets.
Moreover, the study uncovers a U‑shaped relationship between firm size and growth after
periods of stagnation, suggesting that both small startups and large corporations are likely
to see higher growth. This phenomenon mirrors trends in Western economies. Addition‑
ally, the universal principle of strategic adaptation and pivot during stagnation or decline
is affirmed, underscoring its applicability across diverse economic landscapes.
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