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Jolanta Mazur

Editorial

The Summer of 2016 is coming to an end, so it is time for new issue number 51 of 
the International Journal of Management and Economics. During the previous several 
months there were many important and memorable events and developments worldwide, 
some positive, and others that may negatively impact the economy. They all are worth 
considering and evaluating by economists and business researchers (the world after Brexit, 
terrorism and the economy, military conflicts and the economy, the economic and business 
aspects of the Olympic Games, and many others).

As the mission of editing the International Journal of Management and Economics will 
soon be undertaken by a new editor-in-chief, I would like to thank the authors, referees, 
members of the Academic Board, and all the co-editors for their valuable contributions 
during the more than 4 years of my editorial work. I am especially grateful to Dr. Lidia 
Danik, IJME managing editor, who took such good care of the editing process logistics. 
The second colleague I would like to mention by name is Professor Bożena Leven, who 
helped me make linguistic corrections to the articles selected for publication. It is a big 
challenge to edit works by authors from many countries who exhibit various writing styles 
into papers representing a sustainable native-speaker style.

The current issue includes seven papers that discuss macroeconomic problems and 
demonstrate a micro-level perspective to the subjects researched.

The issue starts with an article “The Long-Run Effects of the Fed’s Monetary Policy 
on the Dynamics among Major Asset Classes” by Jia Miao. The author studies the im-
pact of the Federal Reserve’s monetary policy on the dynamics of major financial assets 
in the U. S. The cointegration model applied in the paper takes into consideration the 
short-run economic dynamics and long-run economic equilibrium between major asset 
classes. It indicates that the Federal Reserve’s monetary policy determines the long-run 
trends of major asset class prices. One important conclusion reached is “that optimal asset 
allocation based on the ECM specification can be quite different from traditional asset 
allocations that ignore the cointegrating relation”.

The second article “The Effect of Exports on Carbon Dioxide Emissions: Policy Impli-
cations” was written by Mpho Bosupeng. Data on exports and carbon dioxide emissions 
from thirty-seven countries over the period 1960 to 2010 are analyzed to identify the 
relationship between the two categories. The Toda and Yamamoto causality approach 
to investigate the direction of causal links was applied. This analysis resulted in differ-
ent conclusions for different groups of countries as to the causality direction; however 
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a significant relationship between exports and carbon dioxide emissions was confirmed. 
Discussing the results, the author suggested that to better understand the role of exports 
on emissions they should be disaggregated, as energy consumption for exports is different 
in various export industries. The article ends with insightful suggestions for policy makers 
as to carbon dioxide emissions reductions.

An interesting comparison of two countries’ military spending was undertaken by 
Grzegorz Waszkiewicz in the article entitled “Drivers of Greek and Turkish Defense Spend-
ing”. As the military expenses of the two analyzed countries exceed the NATO average, 
the paper’s major objective is to identify the factors influencing such high spending levels. 
The data analysis suggests that in each country these expenditures are motivated by the 
different factors. High military spending in Turkey is mainly driven by national security 
concerns, while in Greece domestic economic drivers prevail.

I am pleased to introduce the conceptual paper “The Wisdom of e-crowds: Can Masses 
Create Value?” by Marcin Wieczerzycki. This category of articles is rarely published in our 
Journal. In the case of conceptual papers, the difficulty lies in demonstrating the uniqueness 
of a problem researched, and/or the newness of approach applied to be able to arrive at 
original conclusions. In this paper, the author explores the ability of e-crowds to create 
value. The expression “value” needs careful definition, as there are numerous value cate-
gories addressed in various publications. The author focuses on use and exchange value, as 
well as sign-based value, and discusses the impact of e-crowds on all of them. The major 
contribution of this work lies in the interdisciplinary literature review it presents, which 
includes works from different fields of knowledge (management, economics, psychology 
and media studies) that support the author’s considerations and assessments. The author 
concludes that e-crowds are able to create value, but they also have ability to destroy it.

Dariusz Leszczyński continues his studies on women – micro-companies’ owners; this 
time in our fifth article, titled “Exploration of Key Success Factors that Influence Business 
Performance: The Experiences of Women Micro-entrepreneurs from Mazovia Voivodeship 
of Poland”. Here, the author empirically tests the relationship between business success 
predictors and the performance of female-owned micro-enterprises from the Mazovia 
Voivodeship in Poland during the 2011–2013 period. According to his research findings, 
the survival and future successful growth of female-owned business undertakings in Po-
land depend upon a number of key business success predictors for female entrepreneurs 
and the micro-enterprise. From these results the author identifies the best combination 
of predictors, which are drawn from the enterprise performance of women-owned mi-
cro-enterprises from the Mazovia Voivodeship.

The sixth paper “The Importance of Vertical Linkages for the Innovation Activity of 
Medium-High and High Technology Industries in Poland” was written by Piotr Dzikowski. 
The data necessary to identify the factors supporting innovative activity were collected 
from a large sample of companies. The probit modeling allowed a determination of the 
probability of innovative activity in relation to a number of supplier and customer groups 
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or a type of vertical linkage in medium-high and high technology companies. The results 
indicate that innovation activity of the analyzed companies was strongly influenced by 
the type and diversity of vertical linkages. The number of suppliers and customers shape 
innovative activity through cooperating with partners and learning from them. The larger 
the number of groups of suppliers and customers the higher the level of innovative activity. 
By contrast, companies with no collaborating partners are less innovative.

The last article, entitled “Organizational Culture and Open Innovation Performance 
in Small and Medium-sized Companies in Poland” by Jolanta Mazur and Piotr Zaborek 
also concerns firms’ linkages with external partners, i.e. their application of knowledge 
multisourcing. This study investigates the links between innovative organizational culture, 
the number of knowledge sourcing channels and the performance of SMEs in Poland. 
The results of survey data analysis confirmed a positive association between innovative 
culture and the scope of open sources of innovation. Surprisingly, innovative culture had 
no direct effect on the percentage of sales from new and modified products. Its positive 
impact was registered, however, in the case of an index of operational performance 
and ROI. The study indicates that the innovation-supportive culture and performance 
relationship is extremely complex. Therefore, there are many gaps to be filled in future 
empirical research.
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School of Accounting, Finance and Informatics, 
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The Long-Run Effects of the Fed’s Monetary Policy 
on the Dynamics among Major Asset Classes

Abstract

It is well known that government monetary policies significantly impact financial 
markets. There have been numerous studies examining the relationship between monetary 
policy and the prices of financial assets, including equities and bonds. Little, however, has 
been done to explore the impact of major financial assets on changes in monetary policies.

This study examines the impacts of the Federal Reserve’s monetary policy on the 
dynamics of major financial assets in the U. S. For this purpose, cointegration was tested 
for between equities, bonds and real estate markets in the period 1980 to 2014, whereas 
the U. S. monetary base M2 was used as an exogenous variable.

Our cointegration tests suggest that the exogenous component of the U. S. M2 sig-
nificantly affected the interaction among major U. S. financial assets. These findings 
have implications for both policymakers and market practitioners in terms of portfolio 
allocation rules.

Keywords: monetary policy, cointegration and error correction models, portfolio man-
agement
JEL: E 44, E 51, E 52, E 58
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Introduction

Central banks across developed and developing economies have aggressively expanded 
monetary supply in an attempt to stimulate demand in the wake of the financial crisis. 
It is commonly known that restrictive (accommodative) monetary policy leads to lower 
(higher) asset prices. While understanding how monetary policy affects economic activ-
ities remains a challenge to researchers, many studies examine the role of stock markets 
as monetary transmission mechanism channel. There are two channels through which 
stock prices respond to monetary news: the interest rate channel (where economic activ-
ities are affected primarily through consumption and investment via interest rate cuts or 
increases) and the credit channel (where such effects result from changes in the supply 
of bank credit and corporate balance sheets). Empirical evidence on the monetary policy 
transmission to equity markets is somewhat mixed. For example, Miron et al. [1994], 
Warner and Georges [2001] and Driscoll [2004] find little support for the credit channel, 
while Kashyap et al. [1993], Kashyap and Stein [2000] and Ehrmann and Fratzsher [2004] 
reach a contrary finding. While an empirically based consensus is lacking on the impact 
of monetary policies on stock prices, most studies focusing on bonds, e.g. Fleming and 
Remolona [1997], and more recently, Gagnon et al. [2011] and Hamilton and Wu [2012] 
found that the Fed’s monetary policy directly impacts bond prices.

With recent technological developments, capital can now flow easily across borders 
and between different asset classes. Unlike previous studies that focus on the effects of 
monetary policy on one single asset class, this paper argues that the prices of major asset 
classes such as equities, bonds, and real estate are all endogenously determined, reflecting 
key fundamental economic factors like monetary expansion or contraction. As a result, 
restrictive (accommodative) monetary policy should lead to lower (higher) aggregate 
asset prices. For example, without monetary contraction, equity markets can still enter 
bear markets. However, funds can flow out of the equity markets and “fly to safety,” which 
will propel the prices of safe assets such as government bonds. It is therefore important 
to investigate the impacts of monetary policy on different financial markets as a whole 
and examine how major financial assets prices respond to monetary policy changes.

Many studies have addressed the impact of unexpected monetary policy on daily or 
intraday stock returns, while fewer consider the longer-run effects on equity prices and 
treasury yields [Durham 2003]. This paper applies the long-run cointegration framework 
and treats the prices of major asset classes endogenously. Monetary policy, on the other 
hand, is treated exogenously in order to examine its impacts on the prices of major assets 
and their interaction.

The contributions of the paper are thus twofold: First, the paper examines the long-
run direct impact of monetary policy on major financial markets and their interrelations. 
Second, it highlights the importance of market conditions for the allocation of capital 
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among major asset classes. The findings of the paper should be useful to both policymakers 
and market practitioners.

This paper is organized as follows: we briefly review the relevant literature, and then 
describe the methodology employed. Next, the empirical results are presented, followed 
by concluding remarks.

Literature Review

Monetary Policy Transmission to Asset Prices: the Empirical Evidence
Most studies that analyze the effects of monetary policy on financial markets con-

centrate on stock markets. However, their empirical results are somewhat mixed. For 
instance, Thorbecke [1997] and Conover et al. [1999] reported empirical evidence of 
a strong positive relationship between expansionary monetary policy and stock market 
returns. Similarly, Rigobon and Sack [2003], Ehrmann and Fratzscher [2004] and Sousa 
[2010] found a significant negative relationship between contractionary monetary policy 
and stock market performance. On the other hand, Tarhan [1995], Durhan [2003], and 
more recently, Laopodis [2010] did not find a consistent relationship between monetary 
policy and stock market returns in the U. S. They further argued that “the volatile nature 
of this relationship is mainly the product of changes in monetary policy authorities’ 
operating regimes” [p. 291].

In addition to the studies of the impact of monetary policy shocks on daily or intraday 
stock returns, several others examined longer-run effects on equity prices. For instance, 
by examining monthly and quarterly performance, Jensen and Johnson [1995] found that 
expected stock returns were significantly greater during periods of monetary expansion. 
However, according to the recent study by Durham [2003], changes in the exogenous com-
ponent of the federal funds rate affected changes in treasury yields but not stock returns.

While empirical evidence supporting the existence of an impact on stock prices is 
lacking, most bond market studies, e.g. Fleming and Remolona [1997], and more recently, 
Gagnon et al. [2011] and Hamilton and Wu [2012] found that Fed’s monetary policy has 
a direct impact on the prices of bonds.

A few other publications have investigated the impact of monetary policy on real 
estate markets, which are often approximated by real estate investment trusts (REITs) 
returns. Chen and Tzang [1988] and He et al. [2003] both reported a significant relation-
ship between long-term government bonds’ yields and equity REITs. On the other hand, 
contrasting evidence was presented by Liang, et al. [1995], who argued that interest rate 
risk tends to be insignificant for equity REITs. Mueller and Pauley [1995] did not find any 
significant relationship between REIT prices and interest rates, regardless of the direction 
of interest rate changes.
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Most studies have focused on interest rates as the key monetary policy indicator, fewer 
have examined the impacts of monetary supply. It is argued that expansionary (restrictive) 
monetary supply may lead to lower (higher) interest rates, which will propel (depress) 
stock prices. However, conducting a time series analysis, Kraft and Kraft [1976] found 
no relationship between monetary supply and stock prices. More recently, Alatiqi and Fazel 
[2008] did not find any long term cointegration between monetary supply and stock prices.

Taking a different perspective, Rigobon and Sack [2001] argued that the stock market 
and monetary policy decisions are endogenously related: the monetary policy responds 
to the stock market at the same time the stock market reacts to the monetary policy. 
However, recent empirical work by Durham [2003] found little evidence suggesting that 
monetary policy responds to the exogenous components of changes in financial asset prices.

Extending the existing literature, this paper applies long-run cointegration and treats 
the prices of major asset classes endogenously. At the same time, monetary policy is treated 
exogenously in order to examine its impact on prices of major assets and their interaction.

Asset Market Dynamics
Stocks and bonds are the two primary asset classes in asset allocation and portfolio 

management. Previous literature indicated a strong relationship between stock and bond 
prices. For instance, Lim, et. al, [2000] empirically showed that international bond and 
stock markets are significantly interrelated. Cowan and Joutz [2004] also found that mac-
roeconomic variables impacts both equity and bond markets. However, the correlations 
between stock and bond returns were deemed conditional and have varied considerably 
in developed countries (see for instance, Figure 1 in Baele, et al., [2010 p. 2376] which 
shows the change of the correlations between stock prices and bond prices). More recently, 
Migiakis and Bekiris [2009] found substitution effects among stocks and bonds in the 
long run. Bansal, et al., [2014] also demonstrated such “flight-to-quality style influence” 
among equity returns and returns of longer term Treasuries. Evidence from some REIT 
studies (e.g. Mengden and Hartzell [1986], Ennis and Burik [1991], and Gyourko and 
Keim [1992]) indicated that REIT and stock market performance are highly correlated.

While other studies explored various economic factors driving the stock and bond 
correlation over time (e.g. stock market uncertainty by Connolly et al., [2007], macroe-
conomic news by Brenner et al., [2009], and business cycle indicators by Andersen et al., 
[2007]), little has been done to examine the impact of monetary policy.

Unlike prior research, this paper examines the impacts of the Federal Reserve’s monetary 
policy on the dynamics of major financial assets in the U. S. For this purpose, cointegration 
was tested for between equities, bonds and real estate markets in the period 1980 to 2014, 
whereas the U. S. monetary base M2 was used as an exogenous variable.
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Cointegration

Cointegration with Exogenous Variables
Harasty and Roulet [2000] argued that cointegration theory is more in line with how 

financial markets behave: i.e. although fundamental factors drive market prices over 
the long run, market prices often deviate from their “true” intrinsic values substantially 
in the short run. In this sense, there is an arbitrage opportunity arising from the gap 
between fundamental long term values and short term markets deviations, as the latter 
are not deemed sustainable.

The long and short-run equations of a basic error correction model follow

 Yt = β0   +βXt + et  (1)

and
 ∆Yt =α0   +α1∆Xt +α 2Mt −α3et−1 +µt  (2)

respectively, where Y is the dependent variable, X is the set of explanatory variables in both 
equations, M is a proxy for the stance of monetary policy, and et-1 is the error correction term.

This analysis employs the widely used VAR-based cointegration tests using the meth-
odology developed in Johansen’s works [1991, 1995].

Johansen proposed two different likelihood ratio tests: the trace test and the maximum 
eigenvalue test, shown in Eqs. (3) and (4), respectively.

 Jtrace = −T
i=r+1

k

∑ ln(1− λ̂i )   (3)

 Jmax = −T ln(1− λ̂i+1)   (4)

where T is the sample size and λ̂i is the ith largest canonical correlation of ∆Yt  with Yt−1 
after correcting for lagged differences and deterministic variables when present.

In our study, we first calculate the trace statistic Jtrace to test the hypothesis there is 
no cointegrating vector against that of at least one cointegrating vector. If the null hypothesis 
is rejected, we can conclude that the price series are cointegrated. We also perform tests 
for H0: r ≤ j – 1 against H1: r ≥ j for j = 1, 2, 3. We further conduct the maximum eigen-
value test Jmax to check the cointegrating rank determined by the trace procedure carried 
out earlier. In the maximal eigenvalue test, the hypothesis is H0: r ≤ j – 1 against H1: r = j.
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The Data
The data set used in this study is comprised of major U. S. asset classes (i.e. the Dow 

Jones industry stock index, the U. S. benchmark 10 year government bond index and new 
private housing units in U. S. real estate markets), and U. S. monetary aggregate supply M2. 
The stock, bond and real estate markets are the largest asset classes, according to estimates 
of Ibbotson et al. [1985] for the U. S. and Doeswijk et al. [2014] for the global markets.

The 35 year period examined encompasses 136 quarterly observations for each data 
series. Our empirical investigation also includes a robustness look at the weekly horizon.2The 
specific time period chosen covers different market conditions: market turbulences such as 
“Black Monday”, the Long-Term Capital Management (LTCM) and the dot.com bubbles 
as well as prolonged periods of positive equity returns. As a result, it provides a basis for 
investigating the effects changing market conditions have on the examined relationships 
between major U. S. assets and aggregate monetary supply.

Empirical Results

Unit Root Test
Exhibit 1 provides a set of ADF statistics for each of the data series used in the subse-

quent analysis. We test for the null hypothesis that the time series is stationary. If the null 
hypothesis cannot be rejected, the time series contains at least one unit root. The critical 
value of the t-statistic depends on whether the drift and trend terms are included in the 
equation. The empirical results are reported in Table 2. The ADF tests find that each data 
series examined is non stationary I (1), but upon a first transformation becomes I (0) 
stationary. This fulfils the necessary condition for cointegration that each of the variables 
should be cointegrated of the same nonzero order.

TABLE 1. ADF unit root tests for underlying series

Monthly (1994–2014) Quarterly (1980–2014) 
Level First difference Level First difference

Constant Trend Constant Trend Constant Trend Constant Trend
DJI –2.30 –2.61 –17.77** –17.81** –1.35 –1.55 –10.95** –10.98**
U. S. bond –1.44 –3.11 –15.42** –15.39** –1.93 –4.13 –13.75** –13.70**
U. S. Real Estate –0.90 –1.28 –21.18** –21.13** –1.71 –2.23 –8.84** –8.86**
U. S. M2 1.07 –2.76 –11.93** –12.00** –0.90 –2.10 –6.24** –6.26**

Note: Statistical significance is highlighted in bold and is denoted by * and ** at the 5% and 1% levels respectively.
S o u r c e :  own elaboration.
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The Long-Run Structure
We then use the Johansen [1991] method to test for the cointegration among varia-

bles. For these models, the trace and maximum eigenvalue statistics for testing the null 
hypothesis of no cointegration (r = 0) against the alternative hypothesis that there are r = 1 
cointegration relationships among these variables are summarized in Table 2.

TABLE 2. Johansen cointegration test on different sets of variables

Monthly (1994–2014) Quarterly (1980–2014) 
Trace Max Trace Max

U. S. Stock and U. S. M2
r = 0 13.52835 13.46367 3.580357 3.337369
r ≤ 1 0.064680 0.064680 0.242988 0.242988

U. S. bond and U. S. M2
r = 0 9.894578 9.231288 29.04380** 29.03011**
r ≤ 1 0.663290 0.663290 0.013686 0.013686

U. S. House and U. S. M2
r = 0 2.265179 1.754606 5.292014 5.252357
r ≤ 1 0.510573 0.510573 0.039657 0.039657

U. S. Stock, U. S. Bond and U. S. House
r = 0 26.18083 15.07577 23.69543 17.97939
r ≤ 1 11.10507 9.718437 5.716044 4.087401

U. S. Stock, U. S. Bond and U. S. House (M2 as Exogenous series) 
r = 0 35.11174** 22.62750* 31.55034* 24.34342*
r ≤ 1 12.48424 9.652938 7.206915 6.114848

Note: Statistical significance is highlighted in bold and is denoted by * and ** at the 5% and 1% levels respectively.
S o u r c e :  own elaboration.

The empirical analysis results of the two datasets with j = 1 and 2 are reported in Table 2.3 
For the quarterly dataset (1980 to 2014), both the Jtrace (0) and Jmax (0) statistics are 
significant for U. S. bond and U. S. M2 at the 1% level. However, these statistics are insignif-
icant between U. S. Stock and U. S. M2, or between U. S. House and U. S. M2. These results 
are in line with previous empirical findings that Fed monetary policy has direct impacts 
on the prices of bonds, but there is little evidence of such impacts on stock prices.

There is also no significant cointegration relationship among major asset classes. 
However, when we use M2 as an exogenous factor, the long-run cointegration relationship 
among major asset classes becomes significant, as confirmed by the trace and the maximal 
eigenvalue test, which are both significant at the 5% level.
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Similar results are found at the monthly level (1994 to 2014), except that there is 
no cointegration relationship found between the U. S. monetary supply M2 and U. S. 
government bond prices. This may be due to the additional disturbances at the higher 
frequency data level.

Our empirical findings confirm that there exists a significant long-run relationship 
between major asset classes, determined exogenously by the monetary supply. The results 
are consistent at both the quarterly and monthly intervals over the long sample period 
tested. The long-run cointegration relationship also implies there is a short-run error 
correction mechanism (ECM). Not only do our findings confirm the direct impacts of 
monetary policy on major financial markets and their interrelations, but they also highlight 
the importance of market conditions for the allocation of capital among major asset classes.

Concluding Remarks

It is well known that monetary policies have significant impacts on financial markets. 
An increase in the money supply is widely understood as positively effecting asset prices.

Our results indicate that monetary policy has a limited impact on the prices of sin-
gle financial asset over the long run. The only exception is our finding that this impact 
becomes significant on bond prices at a quarterly frequency. These results add to the body 
of academic work finding that monetary policy directly impacts bond prices, but not stock 
(or any other major financial asset) prices.

We argue that the monetary expansion should have a long-run effect on the financial 
markets as a whole. Our cointegration model accommodates both the short-run economic 
dynamics and long-run economic equilibrium between major asset classes. In particu-
lar, our model indicates that the monetary policy is the exogenous factor to determine 
the long-run trends of major asset class prices. The model is also able to explain some 
well-documented economic activities such as “fly to quality”, where investors move their 
capital from riskier to the safest investment vehicles in response to market uncertainty. 
However, our findings suggests that such deviation is likely temporary, and long-run 
equilibrium is soon restored.

Our findings have implications for policymakers and practitioners. First, monetary 
policy has a significant and direct long-run impact on the prices of the major assets. Unlike 
previous studies with mixed findings on the impacts on single asset class, this paper finds 
that restrictive (accommodative) monetary policy leads to lower (higher) aggregate asset 
prices. Over time, the Fed has tried to achieve its macroeconomic goals of price stability, 
sustainable economic growth, and high employment in part by influencing the size of the 
money supply [Newyorkfed.org, 2016]. However, in July 2000, the Fed announced that it 
was no longer setting target ranges for money supply growth due to the weaker connection 
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between money supply growth and the performance of the U. S. economy [Newyorkfed.
org 2016]. This paper suggests otherwise.

Secondly, the economic restrictions of cointegration between major asset classes 
have important implications for return dynamics and optimal portfolio allocation rules, 
especially over long investment horizons. Our results imply that optimal asset allocation 
based on the ECM specification can be quite different from traditional asset allocations 
that ignore the cointegrating relation. A practical application of the model may suggest 
that the market practitioners follow the cointegration-based strategic allocation over the 
long run, while adopting a short-run ECM-based tactical allocation.

Notes

1 Author’s e-mail address: J. Miao@kingston.ac.uk
2 To examine the relationship at higher frequency, we also use monthly data. However, due to avail-

ability we can only obtain monthly data of the past 20 years from 1994 to 2014, which encompasses 
240 monthly observations for each data series.

3 The results for j = 3 are available upon request.

References

Alatiqi, S., Fazel, S. (2008), Can Money Supply Predict Stock Prices?, Journal for Economic Educators, No. 8, pp. 1–6.
Andersen, T. G., Bollerslev, T., Diebold, F. X., Vega, C. (2007), Real-Time Price Discovery in Stock, Bond and 
Foreign Exchange Markets, Journal of International Economics, No. 73, pp. 251–277.
Baele, L., Bekaert, G., Inghelbrecht, K. (2010), The Determinants of Stock and Bond Return Comovements, 
Review of Financial Studies, Vol. 23, No. 6, pp. 2374–2428.
Bansal, N., Connolly, R., Stivers, C. (2014), The Stock-Bond Return Relation, the Term-Structure’s Slope, and 
Asset-class Risk Dynamics, Journal of Financial and Quantitative Analysis, No. 49, pp. 699–724.
Brenner, M., Pasquariello, P., Subrahmanyam, M. (2009), On the Volatility and Comovement of U. S. Financial 
Markets around Macroeconomic News Announcements, Journal of Financial and Quantitative Analysis, No. 44, 
pp. 1265–1289.
Chen, K. C., Tsang, D. D. (1988), Interest Rate Sensitivity of Real Estate Investment Trusts, Journal of Real Estate 
Research, No. 3, pp. 13–22.
Connolly, R., Stivers, C., Sun, L. (2007), Commonality in the Time Variation of Stock–Bond and Stock–Stock 
Return Comovements, Journal of Financial Markets, Vol. 10, No. 2, pp. 192–218.
Conover, C. M., Jensen, G. R., Johnson, R. R., Mercer, J. M. (1999), Monetary Environments and International 
Stock Returns, Journal of Banking and Finance, Vol. 23, No. 9, pp. 1357–1381.



Jia Miao  18

Cowan, A., Joutz, F. (2006), An Unobserved Component Model of Asset Pricing across Financial Markets, 
International Review of Financial Analysis, Vol. 15, No. 1, pp. 86–107.
Doeswijk, R., Lam, T., Swinkels, L. (2014), The Global Multi-Asset Market Portfolio, 1959–2012, Financial 
Analysts Journal, Vol. 70, No. 2, pp. 26–41.
Driscoll, J. (2004), Does Bank Lending Affect Output?, Journal of Monetary Economics, Vol. 51, No. 3, pp. 451–71.
Durham, J. B. (2003), Does Monetary Policy Affect Stock Prices and Treasury Yields? An Error Correction and 
Simultaneous Equation Approach, Federal Reserve, Working Paper.
Ehrmann, M., Fratzscher, M. (2004), Taking Stocks: Monetary Policy Transmission to Equity Markets, Journal 
of Money, Credit and Banking, Vol. 36, No. 4, pp. 719–737.
Ennis, R., Burik, P. (1991), Pension Fund Real Estate Investment Under a Simple Equilibrium Pricing Model, 
Financial Analyst Journal, Vol. 47, No. 3, pp. 20–30.
Fleming, M. J., Remolona, E. M. (1997), What Moves the Bond Market?, Federal Reserve Bank of New York 
Economic Policy Review, No. 14, pp. 31–50.
Gagnon, J., Raskin, M., Remache, J., Sack, B. (2011), The Financial Market Effects of the Federal Reserve’s Large-
Scale Asset Purchases, International Journal of Central Banking, No. 7, pp. 3–43.
Gyourko, J., Keim, D. (1992), What does the Stock Market Tell Us About Real Estate Returns?, AREUEA Journal, 
No. 20, 457–485.
Harasty, H., Roulette, J. (2000), Modelling Stock Market Returns: An Error Correction Model, Journal of Portfolio 
Management, No. 26, pp. 33–46.
Hamilton, J., Wu, J. (2012), The Effectiveness of Alternative Monetary Policy
Tools in a Zero Lower Bound Environment, Journal of Money, Credit and Banking, Vol. 44, pp. 3–46.
He, L. T., Webb, J. R., Myer, F. C. (2003), Interest Rate Sensitivities of REIT Returns,
International Real Estate Reviews, Vol. 6, No. 1, pp. 1–21.
Ibbotson, R. G., Siegel, L. B. and Love, K. S. (1985), World Wealth: Market Values and Returns, Journal of Portfolio 
Management, No. 12, pp. 4–23.
Jensen, G. R., Johnson, R. (1995), Discount Rate Changes and Security Returns in the US, 1962–1991. Journal 
of Banking and Finance, No. 19, pp. 79–95.
Johansen, S. (1991), Estimation and Hypothesis Testing of Cointegration Vectors in Gaussian Vector Autore-
gressive Models, Econometrica, Vol. 59, No. 6, pp. 1551–1580.
Johansen, S. (1995), Likelihood-based Inference in Cointegrated Vector Autoregressive Models, Oxford Uni-
versity Press, New York.
Kashyap, A. K., Stern, J. C., Wilcox, D. W. (1993), Monetary Policy and Credit Conditions: Evidence from the 
Composition of External Finance, American Economic Review, Vol. 83, No. 1, pp. 78–98.
Kashyap, A. K., Stern, J. C. (2000), What Do A Million Observations on Banks Say about the Transmission of 
Monetary Policy?, American Economic Review, Vol. 90, No. 3, pp. 407–428.
Kraft, J., Kraft, A. (1976), Determinants of Common Stock Prices: A Time Series Analysis, The Journal of Finance, 
No. 32, pp. 417–425.
Laopodis, N. (2010), Dynamic Linkages Between Monetary Policy and the Stock Market, Review of Quantitative 
Finance and Accounting, 35, No. 3, pp. 271–293.
Liang, Y., Mclntosh, W., Webb. J. R. (1995), Intertemporal Changes in the Riskiness of REITs Journal of Real 
Estate Research, No. 10, pp. 427–443.
Lim, E., Gallo, J. and Swanson, P. (2000), “The Relationship between International Bond Markets and Interna-
tional Stock Markets”, International Review of Financial Analysis, Vol. 7, No. 2, pp. 181–190.



The Long-Run Effects of the Fed’s Monetary Policy on the Dynamics... 19

Mengden, A., Hartzell, D. (1986), Real Estate Investment Trusts – Are They Stocks or Real Estate?, Salomon 
Brothers, Inc, New York.
Migiakis, P. M., Bekiris, F. V. (2009), Regime Switches between Dividend and Bond Yields, International Review 
of Financial Analysis, No. 18, pp. 198–204.
Miron, J., Romer, C. D., Weil, K. (1994), Historical Perspectives on the Monetary Transmission Mechanism, in: 
N. G. Mankiw (ed.), Monetary Policy, University of Chicago Press, Chicago, IL.
Mueller, G. R., Pauley, K. R. (1995), The Effect of Interest Rate Movements on Real
Estate Investment Trusts, Journal of Real Estate Research, Vol. 10, No. 3, pp. 319–326.
Newyorkfed.org. (2016), The Money Supply, [online], available at: https://www.newyorkfed.org/aboutthefed/fed-
point/fed49.html, accessed: August 9, 2016.
Pearce, D. K., Roley, V. (1985), Stock Prices and Economic News, The Journal of Business, Vol. 58, No. 1, pp. 49–67.
Rigobon, R., Sack, B. (2003), Measuring the Response of Monetary Policy to the Stock Market, Quarterly Journal 
of Economics, No. 118, pp. 639–669.
Sousa, R. M. (2010), Housing Wealth, Financial Wealth, Money Demand and Policy Rule: Evidence from the 
Euro Area, The North American Journal of Economics and Finance, Vol. 21, No. 3, pp. 88–105.
Thorbecke, W. (1997), On Stock Market Returns and Monetary Policy. Journal of Finance, Vol. 52, No. 2, pp. 635–654.
Tarhan, V. (1995), Does the Federal Reserve Affect Asset Prices? Journal of Economic Dynamics and Control, 
Vol. 19, No. 5/7, pp. 1199–1222.
Warner, E. J., Georges, C. (2001), The Credit Channel of Monetary Policy Transmission: Evidence from stock 
returns, Economic Inquiry, Vol. 39, No. 1, pp. 74–85.



International Journal of Management and Economics
No. 51, July–September 2016, pp. 20–32; http://www.sgh.waw.pl/ijme/

Mpho Bosupeng1

University of Botswana, Gaborone, Botswana

The Effect of Exports on Carbon Dioxide 
Emissions: Policy Implications

Abstract

The purpose of this study is to explore long run affiliations between exports and car-
bon dioxide emissions. This paper examines thirty-seven countries over the period 1960 
to 2010 and uses the Toda and Yamamoto causality approach to investigate the direction 
of causal links. The results reveal that carbon dioxide emissions Granger cause exports 
in the following economies: Bolivia, Canada, Costa Rica, Morocco, Austria and Ireland. 
Nonetheless, the reverse causality proved that exports Granger cause carbon dioxide 
emissions in twelve economies. Furthermore, the study registered bidirectional causal 
links between exports and carbon dioxide emissions in the USA and Burkina Faso. We 
conclude that countries should consider exports market demand, energy consumption 
and economic growth in their attempts to reduce carbon dioxide emissions.

Keywords: exports, carbon dioxide emissions, Toda and Yamamoto causality, energy 
consumption
JEL: O44

Introduction

In national income accounting, exports play a vital role in determining national output. 
This has led economists to coin economic growth hypotheses, namely: the growth-driven 
exports hypothesis and the export-led growth hypothesis. The concern is that many econo-
mies are driven by exports, which works against controlling emissions. Asian countries, 
particularly China and India, are often defined as export-led economies. The glitch with 
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export-led growth economies is that they tend to be substantial carbon dioxide emitters. 
Countries such as China and India face pressure to limit carbon dioxide discharges. China 
proposed a 40–45% reduction in carbon dioxide emissions by 2025. According to Gregg 
et al. [2008], China is the largest emitter of carbon dioxide globally and India reportedly 
has a high emissions growth of carbon dioxide. As both China and India became major 
economic players, their high growth has had a major impact on the environment. Carbon 
dioxide is not the only gas that has detrimental effects. There are other gases liberated, 
such as sulphur dioxide, which is associated with respiratory malfunctions and acid rain. 
Individuals living near mining industries have also reported early blindness as a side 
effect of sulphur dioxide emissions. The harmful outcome of excess carbon dioxide is the 
greenhouse effect, as carbon dioxide traps the sun’s heat resulting in an upsurge in the 
earth’s temperatures. Ecologists have predicted that in the long run, this process can lead 
to a dramatic change in the world’s climate. Economies that rely on food exports (such as 
rice, maize, and cocoa) will be affected adversely by this alteration. China has been active 
in soliciting new technology to combat emissions through emissions trading system, and 
Malaysia stepped forward by introducing green taxation to limit emissions. Even though 
carbon levies have proved to be effective, their ramifications on economic growth are 
not impressive.

Manufacturing industries are limited by carbon taxation, which often leads to a decline 
in economic growth, especially in countries such as China and India. Most existing studies 
have focused on economic growth, carbon dioxide emissions and energy consumption. 
Few studies have attempted to address the direct relationship between exports and car-
bon dioxide emissions. Even though this relationship has not been studied in depth, the 
long run association of the variables carries robust implications for energy consumption, 
emissions reduction and economic growth. Many economies face a dilemma: either they 
reduce carbon dioxide emissions or divert their resources to economic growth.

It is important to identify the main drivers of an economy before attempting to reduce 
emissions. If an economy is driven by exports as the main source of income, then careful 
measures should be enforced to ensure that economic growth is not hindered. Where, 
however, a country does not produce high-tech exports, income could be accrued from 
sources such as tourism, education fees, income tax or rent. In that case, it would be easier 
to enforce policies reducing carbon dioxide emissions – such as green taxation. Coun-
tries that export minerals – such as copper (e.g. Zambia) and diamonds (e.g. Botswana) 
– have to be more cautious with the magnitude of emissions as well as practicality in the 
use of minerals. It is therefore imperative to understand the relationship between exports 
and carbon dioxide emissions. Hypothetically, if a country intends to reduce emissions, 
policy makers can enforce energy conservation regulations, which should lead to low 
emissions. However, other macroeconomic variables such as unemployment may then 
rise. For instance, an administrator operating a local coal plant may then need less workers 
to operate energy supply projects.
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This paper proposes that exports rely on energy, which results in high energy demand. 
Consequently, exports growth increases energy consumption, resulting in high carbon 
dioxide emissions. By using the transitive property in mathematics, we can infer that exports 
production drives carbon dioxide emissions. This paper contributes to the literature by 
examining the long term relationship between exports and carbon dioxide emissions. The 
question is, why is the relationship between exports and carbon dioxide evaluated in this study?

We posit two main reasons: First, this relationship is important in determining mar-
ket response to associated exports. The expectation is that if carbon dioxide emissions 
are induced by exports, it implies demand for manufactured products. This creates a rise 
in energy consumption leading to the production of more carbon dioxide. Second, this 
relationship facilitates the evaluation of the prudent use of resources, based on the pre-
sumption that exports induce an increase in carbon dioxide emissions and demand for 
energy. Economies need to determine proper consumption channels of fossil fuels to avoid 
complete depletion. This means they have to consider exports production and rising carbon 
dioxide emissions without exhausting energy sources. An alternative will be to carry out 
a production process that will produce more energy with fewer emissions. However, this 
situation will differ depending on a country’s energy sources. The investigation applies the 
Toda and Yamamoto [1995] causality process to analyse causal links between economic 
variables. The rest of this paper is structured as follows: first, we review the literature, 
followed by description of methodology and empirical test results. We then discuss our 
results and reach conclusions.

Literature Review

The existing literature generally focuses on energy consumption, economic growth 
and carbon dioxide emissions. Alshehry and Belloumi [2015] confirmed significant long 
run relationships between energy consumption, energy prices, carbon dioxide emissions 
and economic growth in Saudi Arabia. Their study relied on the Johansen multivariate 
cointegration technique. The results showed that energy consumption stimulated economic 
growth and carbon dioxide emissions. This means that controlling energy consumption 
will impinge on economic development and the magnitude of emissions. The authors 
suggested that macroeconomic policies intended to reduce energy consumption and 
carbon dioxide emissions many not adversely affect Saudi Arabia’s economic growth.

However, Wang [2013] suggested that upsurges in carbon dioxide emissions are 
caused by output growth in the USA and China. The results are reasonable, particularly 
for China. China’s exponential economic growth has been attributed to exports. In this 
method of economic growth, industries also expand resulting in more carbon dioxide 
emissions. Today China is the largest emitter of carbon dioxide in the world. According 
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to Wang [2013] economies can reduce their emissions by minimizing energy intensity. 
Fossil fuels usually have a high energy value but their emissions are robust. Economies 
therefore need to determine an equilibrium function that maximizes output and minimizes 
emissions simultaneously. Similarly, Omri [2013] found that energy consumption is the 
main source of carbon dioxide emissions in MENA countries.

In another study by Zhang and Cheng [2009], a causality effect from energy consumption 
to carbon dioxide emissions was observed in China. That study further showed that both 
carbon dioxide emissions and energy consumption had no significant impact on economic 
growth. The authors suggested that since economic growth is not influenced by energy 
consumption or carbon emissions, China can carry energy policies that reduce emissions 
without affecting economic growth. These results were welcomed by China because it is 
under intense pressure to cut emissions and continue economic growth. The issue is the 
relationship between economic variables, which is not fixed. Over time empirical anal-
ysis can show that economic growth is directly influenced by energy consumption and 
carbon dioxide emissions. If that is the case, policy makers need to revisit energy policies 
frequently. In the Turkish economy, carbon dioxide emissions had a significant bearing 
on energy consumption [Soytas, Sari, 2009]. As with China, no significant relationship 
between output and emissions was observed. Loganathan et al. [2014] revealed bidirectional 
causal links between carbon tax and carbon dioxide emissions in Malaysia. The authors 
noted that economic growth induced an increase in carbon dioxide emissions. However, 
green taxation stimulated economic growth in the long run. Zhixin and Ya [2011] also 
suggested that carbon tax could stimulate economic growth in eastern parts of China.

It is important to note that there are other drivers of energy consumption such 
as population density [Jafari et al., 2012]. In China, carbon dioxide emissions growth 
was also exacerbated by the needs of transport sector. Xu and Lin [2015] showed that 
between 1980 and 2012 carbon dioxide emissions in China’s transport sector increased 
approximately 9.7 times, with an average annual growth rate of 7.4%. Exports production 
has been associated with high carbon dioxide emissions. Chang et al. [2013] examined 
the ramifications of energy exports and economic growth using the bias-corrected least 
square model for five Caucasus economies (Azerbaijan, Armenia, Georgia, Russia and 
Turkey). The study proved that economic growth is brought by high energy exports and 
globalization. Kahrl and Roland-Holst [2008] observed that exports are the largest source 
of energy demand growth in China.

To summarize the literature review, the main driver of carbon dioxide emissions is 
energy consumption as the majority of economies use fossil fuels for energy and exports 
production. Fossil fuels are also used to generate electric power. Additionally, automo-
biles use fossil fuels such as gasoline during internal combustion, which adds to carbon 
dioxide emissions. In China, energy consumption and carbon dioxide emissions were 
found to have no significant effects on economic growth. The literature shows that exports 
generate an increase in energy demand. Few studies have investigated whether exports 
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affect the magnitude of carbon dioxide emissions. This research aims to determine the 
direct relationship between exports and carbon dioxide emissions over the period 1960 
to 2010 using the Toda and Yamamoto [1995] causality approach.

We postulate that exports increase energy consumption (high demand), leading to high 
carbon dioxide emissions. Denoting exports as Et ; energy demand as De ; energy consump-
tion as Ce and carbon dioxide emissions as CO2. The relationship can be represented as:

                                                       Et ↑   → De  ↑  →Ce ↑  → CO2 ↑                                                     1( ) (1)

Logically, we can evaluate the direct relationship between exports and carbon dioxide 
emissions as represented by the following anticipated relation:

                                                               Et ↑   →CO2 ↑                                                                             2( ) (2)

In summary, the literature fails to address the direct relationship between exports 
and carbon dioxide emissions. This paper aims to contribute to the existing literature by 
validating causal links between exports and carbon dioxide emissions using the Toda and 
Yamamoto [1995] causality approach.

Data Sources and Methods

This paper surveys the relationship between income accrued from exports and carbon 
dioxide emissions. The data was obtained from a web source named The Global Economy 
(http://www.theglobaleconomy.com/). The data source contains a number of different 
macroeconomic variables. This study examines thirty-seven different economies over 
the period 1960 to 2010. Exports were selected in this study because they are important 
in export-led growth economies and should not be dissociated with carbon emissions 
from manufacturing industries. Consideration was given to net exports; however that 
will necessitate reducing exports data with imports. Focusing on exports is crucial as 
they are directly linked with manufacturing industries that require energy, and generate 
emissions. Many economies, in consequence, are concerned with rising carbon dioxide 
emissions from exports production. Another plausible variable is GDP

Carbon dioxide emissions were measured in tonnes (t) while income from exports was 
measured in billions of US dollars. The actual data were converted to natural logarithms 
to perform our analysis. It is imperative that the data set is examined for unit roots. The 
Augmented Dickey Fuller test [Dickey, Fuller, 1979] was selected to test for stationarity 
of the variables. The testing procedure of the ADF is derived from the following gener-
alized model:
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                                ∆ yt =α +βt +γ yt−1 +δ ∆ yt−1 +!+δ p−1∆ yt−p+1 +εt ,                          3( ) (3)

The model applied in this study is:

                                     ∴∆ yt =α +βt +γ yt−1 +
i=1

k

∑δ i∆ yt−1 +  εt .                                              4( ) (4)

The definition of terms is as follows: the regression constant is α  and β  is the coeffi-
cient of the time trend. Following Asemota and Bala [2011], εt   was defined as the white 
noise error term. Eviews 7 was used to test the stationarity of the series. Table 1 shows 
the results of the Augmented Dickey Fuller test.

TABLE 1. Augmented Dickey Fuller (ADF) test results

Country Carbon dioxide Exports
Barbados –2.596114* –1.615445*
Bolivia –2.152875* –1.530077*
Canada –1.664362* –0.630576*
Chile –2.029469* –4.250026
Colombia –2.330316* –2.092489*
Costa Rica –2.613937* –1.456228*
Ecuador –1.064043* –1.604317*
Guatemala –1.906877* –1.920948*
Honduras –2.377123* –2.147829*
Mexico –0.491741* –1.088600*
Trinidad & Tobago –4.531461 –1.940269*
USA –2.813025* –1.558457*
Uruguay –2.173077* –2.121801*
Venezuela –3.751882* –2.227163*
Benin –3.201790* –1.773505*
Burkina Faso –3.445926* –2.248234*
Gabon –2.593545* –1.607382*
Ivory Coast –1.890845* –1.782691*
Kenya –3.501770* –1.637232*
Madagascar –3.228420* –3.254481*
Mauritania –2.611152* –1.452321*
Morocco –1.612630* –2.294836*
Niger –3.501239* –1.812805*
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Country Carbon dioxide Exports
Nigeria –2.174025* –2.213271*
Rep. Congo –2.737782* –2.070720*
Senegal –5.463986 –1.904137*
South Africa –1.237836* –2.122675*
Australia –1.243064* –2.178340*
Austria –2.591350* –1.628513*
Belgium –2.626649* –1.847323*
France –2.805379* –1.291667*
Ireland –1.770027* –2.043268*
Italy –4.622520 –0.689090*
Spain –1.106530* –0.711161*
Sweden –2.749000* –1.331897*
Switzerland –3.874268* –1.150608*
UK –3.056598* –1.728430*

Note:
The ADF test statistics are reported above. The critical values for exports and CO2 are as follows: –[4.152511] is the critical value 
at 1% level; –[3.502373] is the critical value at 5% level and –[3.180699] is the critical value at 10% level. Superscripts (*) indicate 
statistical significance at 1%, 5%, and 10% critical levels respectively. The results are based on the model: 

∆ yt =α +βt +γ yt−1 +
i=1

k

∑δ i∆ yt−1 +  εt .   Eviews 7 was used to compute the ADF unit root test. The null hypothesis for the test is 

“series x, has a unit root”.
S o u r c e :  own elaboration.

The above results show that the data is non-stationary at different levels (1%, 5% and 
10%). This is proved by ADF statistics, which are greater than the critical values. The 
following series were stationary: Trinidad and Tobago, Senegal, Italy and Chile.

The Toda and Yamamoto [1995] Approach to Granger Causality

The aim of this paper is to investigate the long run relationship between exports 
and carbon dioxide emissions. The expectation is that as income escalates from exports 
production, carbon dioxide emissions will also intensify. The Granger causality test 
[Granger, 1969] was not selected because not all data in this study are non-stationary. 
Granger causality also has several limitations. First, if the variables under consideration 
are driven by a common third process with different lags, there is a possibility of failing 
to reject the alternative hypothesis of Granger causality. In addition, Granger causality 
is often based on the assumption that causal relations are a result of cointegration. The 
advantage of the Toda and Yamamoto [1995] approach is that the VAR’s formulated in the 
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levels can be estimated even if the processes may be integrated or cointegrated of an 
arbitrary order. Wolde-Rufael [2005] observed that the Toda and Yamamoto [1995] 
approach fits a standard vector autoregressive model in the levels of the variables. In 
consequence, this minimizes the risks associated with the likelihood of mistakenly 
identifying the order of integration of the series [Mavrotas, Kelly, 2001]. The literature 
has developed a number of cointegration methods following the contributions of Sai-
kkonen and Lütkepohl [2000a, 2000b]; Johansen and Juselius [1990]; Johansen [1988, 
1991]; Granger [1981]; Granger and Weiss [1983]; Engle and Granger [198]); Granger 
and Engle [1985]; Stock [1987]; Phillips and Durlauf [1986]; Phillips and Park [1986]; 
Phillips and Ouilaris [1986]; Stock and Watson [1987]; Park [1990, 1992]; Phillips and 
Hansen [1990]; Hovarth and Watson [1995]; Saikkonen [1992] and Elliot [1998]. Most 
of these studies are based on the assumption that cointegrated variables will be attracted 
to each other in the long run. Toda and Yamamoto [1995] noted that if economic variables 
are not cointegrated then the VAR should be estimated in first–order differences of the 
variables to validate the conventional asymptotic theory. In consequence, the Toda and 
Yamamoto [1995] approach is applicable even if the VAR may be stationary, integrated 
of an arbitrary order or cointegrated of an arbitrary order.

This study applies the Toda and Yamamoto [1995] approach as discussed by Wol-
de-Rufael [2005]. The testing procedure starts by augmenting the correct VAR order k by 
the maximal order of integration dmax [Wolde-Rufael, 2005]. Following this, a (k + dmax)th 
order of the VAR is estimated and the coefficients of the last lagged dmax vector are ignored 
[Caporale, Pittis, 1999; Rambaldi, Doran, 1996; Rambaldi, 1997; Zapata, Rambaldi, 1997]. 
Denote exports as LX and assign carbon dioxide emissions as LE. The VAR system of the 
variables can now be depicted as:

     LXt =α0 +
i=1

k

∑α1iLXt−i +
j=k+1

dmax

∑α 2 jLXt− j +
i=1

k

∑∅1iLEt−i +
j=k+1

dmax

∑∅2 jLEt− j +λ1t                       5( ) (5)

LEt = β0 +
i=1

k

∑β1iLEt−1 +
j=k+1

dmax

∑β2 jLEt− j +
i=1

k

∑δ1iLXt−i +
j=k+1

dmax

∑δ 2 jLXt− j +λ2t                   

Empirical Results

Eviews 7 was used to carry out the Toda and Yamamoto [1995] approach to causality. 
The results show that carbon dioxide emissions have a significant influence on exports 
in the following economies: Bolivia, Canada, Costa Rica, Morocco, Austria and Ireland. 
These countries registered ρ-values less than the 5% critical level, suggesting that we have 



Mpho Bosupeng  28

to reject the null hypothesis of non-causality. The reverse causality proved that an increase 
in exports induces an upsurge in carbon dioxide emissions in twelve countries, namely: 
Barbados, Ecuador, Mexico, Trinidad and Tobago, Kenya, Niger, Senegal, South Africa, 
Australia France, Spain, and the UK. Burkina Faso and the USA are the only economies 
that exhibited bidirectional causal links between carbon dioxide emissions and exports. 
Table 2 presents the results of the Toda and Yamamoto [1995] causality test.

TABLE 2. Carbon dioxide emissions and exports causality test results

Country
CO2t ⇒ EXPt EXPt ⇒ CO2t Direction of

causalityChi-sqr. ρ-value Chi-sqr. ρ-value
Barbados 2.005239 0.36690 6.381130 0.04110** EXP ⇒ CO2

Bolivia 7.291862 0.02610** 1.351835 0.50870 CO2 ⇒ EXP
Canada 6.446382 0.03980** 0.286805 0.86640 CO2 ⇒ EXP
Chile 0.519315 0.77130 2.647394 0.26610 CO2 ⇎ EXP
Colombia 2.169650 0.33800 2.880352 0.23690 CO2 ⇎ EXP
Costa Rica 10.21758 0.00600** 4.118511 0.12750 CO2 ⇒ EXP
Ecuador 2.041143 0.36040 6.583239 0.03720** EXP ⇒ CO2

Guatemala 0.026599 0.98680 0.052719 0.97400 CO2 ⇎ EXP
Honduras 5.596279 0.06090 0.242957 0.88560 CO2 ⇎ EXP
Mexico 3.419529 0.18090 6.610879 0.03670** EXP ⇒ CO2

Trinidad & Tobago 3.149437 0.20710 8.392555 0.01510** EXP ⇒ CO2

USA 7.218769 0.02710** 25.61381 0.00000** CO2 ⇔ EXP
Uruguay 0.069966 0.96560 3.675269 0.15920 CO2 ⇎ EXP
Venezuela 1.758524 0.41510 3.860566 0.14510 CO2 ⇎ EXP
Benin 2.058602 0.35730 1.142425 0.56480 CO2 ⇎ EXP
Burkina Faso 7.193731 0.02740** 14.53042 0.00070** CO2 ⇔ EXP
Gabon 0.233718 0.88970 2.919493 0.23230 CO2 ⇎ EXP
Ivory Coast 0.713915 0.69980 0.512895 0.77380 CO2 ⇎ EXP
Kenya 0.501944 0.77800 0.969556 0.03070** EXP ⇒ CO2

Madagascar 1.333662 0.51330 3.720299 0.15560 CO2 ⇎ EXP
Mauritania 0.209209 0.90070 4.052287 0.13180 CO2 ⇎ EXP
Morocco 10.55467 0.00510** 1.354187 0.50810 CO2 ⇒ EXP
Niger 2.919915 0.23220 10.55591 0.00510** EXP ⇒ CO2

Nigeria 1.201666 0.54840 1.379865 0.50160 CO2 ⇎ EXP
Rep. Congo 1.037234 0.59530 4.374555 0.11220 CO2 ⇎ EXP
Senegal 1.109092 0.57430 17.95886 0.00010** EXP ⇒ CO2
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Country
CO2t ⇒ EXPt EXPt ⇒ CO2t Direction of

causalityChi-sqr. ρ-value Chi-sqr. ρ-value
South Africa 2.990252 0.22420 12.44452 0.00200** EXP ⇒ CO2

Australia 2.101392 0.34970 7.324624 0.02570** EXP ⇒ CO2

Austria 6.771280 0.03390** 0.408732 0.81520 CO2 ⇒ EXP
Belgium 1.830550 0.40040 3.247633 0.19710 CO2 ⇎ EXP
France 3.703136 0.15700 10.93244 0.00420** EXP ⇒ CO2

Ireland 6.009591 0.04950** 1.686128 0.43040 CO2 ⇒ EXP
Italy 3.099718 0.21230 0.563756 0.77730 CO2 ⇎ EXP
Spain 1.708833 0.42550 0.996845 0.60750 CO2 ⇎ EXP
Sweden 1.267304 0.53070 19.21899 0.00010** EXP ⇒ CO2

Switzerland 3.525526 0.17160 0.242681 0.88570 CO2 ⇎ EXP
UK 4.461519 0.10740 13.72530 0.00100** EXP ⇒ CO2

Note:
EXP represents Exports. The arrows signify the direction of causation. ⇒ implies causality in a given direction; ⇔ implies 
a bidirectional causal relationship; ⇎ implies that there is no causality between the variables. The test was carried out at 5% 
significant level. The null hypothesis (H0) is that a given variable does not Granger cause the other (non-causality). Note that 
ρ-values less than the 5% critical level (ρ < 0.05) represent causality in a given direction. The null hypothesis is therefore rejected 
for ρ-values less than the significant level. Asterisks (**) represent a causal relationship at the 5% significant level. Eviews (7) 
was used to carry out the Toda-Yamamoto approach to Granger causality.
S o u r c e :  own calculations.

Implications and Conclusion

This paper examined the direct relationship between exports and carbon dioxide 
emissions using the Toda and Yamamoto causality procedure for the period 1960 to 2010. 
The results show that carbon dioxide induces exports in the following economies: Bolivia, 
Canada, Costa Rica, Morocco, Austria and Ireland. The results further show that carbon 
dioxide emissions are associated with rising exports in Barbados, Ecuador, Mexico, Trinidad 
and Tobago, Kenya, Niger, Senegal, South Africa, Australia, France, Spain and UK. The 
results of the causality test further show that there are bidirectional affiliations between 
exports and carbon dioxide for Burkina Faso and the USA.

Our results have some implications for policy making. In economies where exports 
induce carbon dioxide emissions, the relationship between exports and carbon dioxide 
emission, may be explained by a high demand for manufactured goods. Such demand 
creates upsurges in energy consumption leading to the production of more carbon 
dioxide. This does not mean that exports are the only link to rising energy demand and 
carbon dioxide emissions. The entire export production process, including value adding 
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processes up to the finished product, could be responsible for a rise in carbon dioxide 
emissions. Reducing carbon dioxide emissions in this case will not be drastic and without 
complications. First, one has to consider alternative energy sources and their efficiency 
in the production of exports. Energy consumption for exports differs from commodity 
to commodity. In this scenario an economy will have to create objective functions that 
will satisfy market demand and produce reasonable carbon dioxide emissions. This may 
explain why China’s efforts in reducing carbon dioxide emissions have not been successful 
because the economy also has to meet market demand for various goods. Nonetheless, 
in the case where carbon dioxide induces an increase in exports there are several possible 
explanations. This could mean that an economy is producing high energy exports, for 
example automobiles. This creates high energy demand leading to more carbon dioxide 
emissions. In this case economic growth will be dependent on fulfilling market demand 
by manufacturing high energy exports. In practical terms, reducing carbon dioxide drasti-
cally may not be beneficial for an economy. There are several objectives to consider. Every 
economy is different but economic growth is a top priority for all. To better understand 
the role of exports on emissions, they should be disaggregated rather than using their 
cumulative value. This would help reveal which exports specifically fulfil the high energy 
exports market for a given economy. In conclusion, there is a significant relationship 
between exports and carbon dioxide emissions.

Notes

1 Author’s e-mail address: bosupengmpho@hotmail.com
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Abstract

This paper evaluates the factors responsible for maintaining substantial military 
expenditures in Greece and Turkey. The presented research encompasses theoretical and 
empirical aspects. First, defense spending by both countries was analyzed based on sta-
tistical data from international sources. Next, the theoretical determinants of budgetary 
spending are reviewed, which consider political, economic and military factors behind 
high expenditures on the army in Greece and in Turkey. Finally, Granger causality tests 
is applied to determine whether a causal relation between variables exists in the case of 
these two countries.

We conclude that defense expenditures in Greece and Turkey exceed the NATO 
average, but are relatively low relative to those of selected Middle Eastern countries. Our 
results indicate that high military spending level in Turkey is mainly driven by national 
security concerns, whereas an economic driver prevails in Greece.

Keywords: defense spending, national security, economy, driver
JEL: E62, F52, H56

Introduction

Many NATO member states tried to curb their national defense spending following the 
last crisis and consequent austerity programs. Among the few economies that still spend 
more than 2% of GDP on the army are Greece and Turkey, although these countries are 
neither the wealthiest nor the most resistant to economic and financial turbulence. It is 
therefore important to better understand what factors drive military spending decisions 
in Greece and Turkey.
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The paper is organized as follows: first, trends in Turkish and Greek military spending 
are presented along with the literature explaining those trends, next, an empirical analysis 
of factors contributing to military outlays in both economies is presented, finally, some 
implications for both national economies are discussed.

Greek and Turkish Defense Expenditures from  
an International Perspective

Allied states in NATO are required to spend at least 2% of GDP on their defense sector 
every year. However, the failure to fulfill this requirement does not carry severe consequences 
within the alliance, which leaves actual levels of military mainly dependent on the economic 
situation then existing in each member state’s economy. Both Greece and Turkey have met the 
2% GDP threshold every year, regardless of their economic performance (Figure 1). Greece 
has been struggling with major structural imbalances for several years, while continuing 
to exceed its 2% of GDP target. Indeed, if Greece had simply met that target, within the 
period 1974–2010, it could have saved 108.1 billion euros in constant 2005 prices, and this 
way the country could diminished the debt. [Chrysogelos, 2012]. Similarly, despite Turkey’s 
economic crisis in 2001 and the austerity measures that followed (including disinflation 
and reduced public debt), its military outlays also exceeded the NATO GDP requirement.

FIGURE 1. Military expenditures in NATO; 1996–2014 (% GDP)
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S o u r c e :  own elaboration based on SIPRI2 statistics.
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Figure two presents military spending in Iran, Syria and Russia,, which substantially 
exceeded that of Turkey and Greece, relative to GDP.

FIGURE 2.  Defense expenditures3 in selected countries, 1996–2014 (USD million, 
constant price, 2011)
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S o u r c e :  own elaboration based on SIPRI statistics.

Thus, Greece and Turkey’s military spending as a percentage of GDP is high for NATO 
but relatively low for the region (Figure 3).

FIGURE 3. Defense expenses in the region in 1996–2014 [%GDP]
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The analysis of Greece and Turkey’s structural distribution of military procurement 
spending helps to explain high spending levels (Table 1).

TABLE 1.  Distribution of defense costs in Greece and Turkey in 2000–2014 
(% of total, average in selected terms)

Economy
Year

Costs of:

Greece Turkey

2000–2004 2005–2009 2010–2014 2000–2004 2005–2009 2010–2014

Personnel 68.9 71.2 73.1 46.1 50.0 54.1
Equipment 12.3 16.1 9.5 32.6 28.5 25.0
Other 16.4 10.5 15.4 15.7 18.2 17.7

S o u r c e :  NATO4 data.

When comparing Greece and Turkey, there is a major difference in the share of 
funds spent on personnel and equipment purchasing. Greece concentrates on personnel 
(expenditures on military and civilian employees), whereas, Turkey strains to maintain 
army’s modern weaponry – investing more than 25% of its budget on armament purchases, 
armament research, and armament development, which then flows into manufacturing 
new military weapons systems and equipment.

In summary, Greek and Turkish defense spending have been high relative to other 
NATO members in the last decade, but below average for the region. Therefore, regional 
threats seem to impact military expenditures levels more in these two NATO states than 
alliance’s requirement.

Determinants of National Defense Outlays in Theory

Literature on the theoretical factors affecting national defense spending employ various 
models and distinct theories (e.g. public choice, arms race, opportunity costs etc.), which 
analyze this issue from different perspectives. Nonetheless, all drivers explaining demand 
for national defense expenses can be segmented in three groups: economic, political and 
military (Table 2).

The most important factor affecting national defense spending levels involves economic 
potential (capability). The state faces many priorities that need to be addressed simultane-
ously. Thus, when fiscal revenues decrease, authorities are forced to cut expenses or collect 
higher taxes. Mostly politicians are more prone to reduce costs, including military costs. 
Some economists say that one crucial area where cutbacks should occur during economic 
recession is the defense sector, based on an association of low productivity with military 
outlays, the resulting opportunity costs, as well as limiting a country’s ability to boost 
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economic growth. Where economic recession does not reduce military expenditure levels, 
a country may be placing political decisions over economic ones.

TABLE 2. Drivers influencing demand for defense expenses

Groups of drivers
ECONOMIC POLITICAL (security) MILITARY – STRATEGIC

D
RI

V
ER

S

Economic growth Ideology and form of governance International alliances
Budgetary deficit Arms industry lobby Arms race
Public debt Various lobbyist groups Strength of national army
Export net Bureaucracy Strength of rival armies
Inflation National security Rivals’ defense outlays

S o u r c e :  own elaboration based on the available publications.

Politics – and political instability – as a military spending driver can result from 
numerous factors, including ideology, government policies, special business groups (i.e. 
the arms industry) trying to influence authorities, as well as perceived need to address 
international threats. National security is susceptible to unexpected, one-time, or durational 
brief internal or external events that impact the domestic economic or social situation 
[Rakesh, 2012]. For that reason, the group of political factors cannot be narrowed to purely 
politically planned actions, but should account for threats to security. This approach 
to decisions regarding national security gained recognition as a defense spending factor 
in the last decade [Minor, 2003; Nordhause, 2009].

Military (strategic) factors also play a role in the contemporary scale of defense 
expenditures. Alliance requirements and arms races5 (races of expenses) among potential 
rivals also contribute to those spending. According to Smith [1989], factors impacting 
military expenditures can be divided into domestic and foreign. Supranational impetus 
can include a membership in an alliance, such as NATO, which expects members to con-
tribute a specified share linked to their GDP level. The strength and military spending 
of rival armies are largely uncontrollable by other states. National security spending may 
also be affected by terrorism and conflicts in neighboring states.

To sum up, besides economic drivers, national security is a crucial stimulus of military 
expenses, especially in states vulnerable to such perils as ethnic conflicts, civil war, ter-
rorism and cyber-attack. The sense of insecurity is probably the most important political 
factor since it combines threats from domestic and supranational sources.
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The Economic and Political Situation in Greece and Turkey 
as Determinants of Defense Expenses

Taking into consideration both territory, populace and aggregated wealth, Greece is 
smaller than Turkey. Nevertheless, in GDP per capita, Greece ranks higher and is more 
competitive than Turkey (Table 3) 6, and exhibits lower income inequality.

Since the 1990 s. Greece has sought to fulfill the convergence criteria and in 2001 
Greece became a member of European Monetary Union (EMU). Adoption of a common 
currency allowed Greece to import high financial credibility from Eurozone economies 
and borrow capital abroad at a cheap rate. At the same time, capital flowing from the 
EMU created the image of stable economy since banking sector is not willing to transfer 
money to politically unstable places [Rajan, Zingales, 2003].

Greece’s high defense expenditures partially support the state’s perceived stability, as 
typically a well-financed army provides citizens (investors) with a higher sense of security, 
what encourages capital accumulation, investment and production [Thompson, 1974]. 
Consequently, in Greece higher military spending should stimulate investment.

TABLE 3. Macroeconomic situation. Greece and Turkey in 1996–2014

Economy
Indicant

GREECE
1996 1998 2000 2004 2007 2009 2011 2014

GDP per capita PPS [EU28=100] .. .. .. 96 92 95 77 73
Unemployment [%] 10.7 11.1 11.2 10.6 8.3 9.6 17.9 26.5
Long term interest rate [%] .. 8.48 6.11 4.26 4.5 5.17 15.75 6.93
G. Government Debt [%GDP] 101.2 97.2 104.4 102.7 103.1 126.7 172 178
Inflation CPI [%] 7.9 5.4 3.2 2.9 2.9 1.2 3.3 –1.3
Current Account [%GDP] –4.6 –2.8 –7.8 –5.8 –14.4 –12.4 –10.1 –2.1

TURKEY
GDP per capita PPS [EU28=100] .. .. .. 39 44 45 51 53
Unemployment [%] 7.1 7.3 6.9 10.6 9.1 13.0 9.1 9.9
Long term interest rate [%] 135.2 122.5 37.7 18.3 16.9 12.9 9.3 7.87

G. Government Debt [%GDP] 49 45.9 438 59.3 39.9 46.3 39.3 68.9
Inflation CPI [%] 80.4 84.6 54.9 8.6 8.8 6.3 6.5 8.9
Current Account [%GDP] –1.0 0.9 –3.7 –3.6 –5.7 –1.9 –9.6 –5.8

S o u r c e :  OECD Statistics; Eurostat database; Creel, Kamber [2004].

Building economic stability required compliance with European budgetary rules 
(Maastricht, Stability and Growth Pact) in Greece. These obligations limited unrestricted 
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fiscal spending including military spending. Thus, convergence requirements restricted 
the Greek government ability to fund military spending, kept on decreasing since the 
middle of 1990 s. (Figure 4).

FIGURE 4.  Military expenditures as a share of budgetary spending (%) in Greece and 
Turkey in 1996–2014
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S o u r c e :  own elaboration based on: SIPRI Statistics.

Until the 2008 financial crisis sovereign debt capital financing flowing from other 
European countries funded defense Greece’s outlays, including foreign arms acquisitions. 
In subsequent years Greece faced bankruptcy. Presently, Greece is straining to balance its 
budget, yet defense spending remain high despite being reduced by 28.9% in real terms 
(2009–2011). Greece has been facing the dilemma “guns or butter” for decades or, in other 
words, how to meet the dual objectives of fiscal consolidation and ensure national security 
[Dokos, Kollias, 2013, p. 1].

The Turkish economy has improved since 2000 [Turkey, 2014] and became more business 
friendly.9 However, high uncertainty at regional level still causes foreign investors to shy 
away from its markets. The government has significant control over the national economy 
being a source of political risk. Its decisions caused a crisis in 2001, in the aftermath of 
the adoption of floating exchange rate. The resulting turbulence showed how dangerous 
some government policies can be to domestic banks, as the fiscal costs of a banking sector 
bailout amounted to roughly 18.2% of Turkey’s GDP in 2000 [Burnside, 2003]. That crisis 
led to a high level of public debt (above 73% of GDP in 2002), which was reduced to 40% 
in 2007. Ultimately, the Turkish government teamed inflation, halved sovereign debt and 
restarted economic development.
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At the same time, Turkey’s aspiration to play a dominant regional leader role began 
surfacing. Like Greece, Turkey spends substantial amounts on arms, which influences its 
current account deficit. According to Trends [2013, 2014] in 2010–2014 Turkey was one 
of the world biggest importer of weapons (3%) ranked second among EU buyers in the 
Middle East region. In 2009–2013 Greece ranked third in that category, purchasing large 
supplies from Germany (8%), though defense acquisitions declined during the fiscal crisis.

Defense expenditures in both countries are impacted by political factors flowing from their 
strategic location in an unstable region [Veremis, 1980], as well as their own mutual unsolved 
dispute [Kollias, 1996]. Ending the military dictatorship in Greece (1967-1974) coincided 
with an escalation of the conflict between Greece and Turkey over Cyprus,10 which inspired 
a coup against the President of Cyprus whose policy was unacceptable to military authori-
ties in Athens.11 In response, Turkey annexed a third that island’s territory and still control 
this area. The lack of a clear resolution over Cyprus is often used as an argument why the 
Greek army needs to maintain the balance of power with Turkey. Moreover, Greece, which 
maintains sovereignty over more than one thousand small islands, requires strenuous 
border control given the recent refugee crisis [Teixeira, Pinto, 2012].

Turkey’s national security threats originated from internal and external sources. 
According to Özsoy [2008] three factors preclude reducing Turkish military expenses; first, 
its borders with neighbors (Greece, Iraq, Iran, Syria); second, domestic ethnic diversity and 
social inequality12 (including large a Kurdish population with its Kurdistan Communist 
Party Kurdish that is active in South-Eastern Turkey and seeks a separate socialist state 
through terrorism); and third, its policy of “zero problems with neighbors” [Davutoğlu, 
2012, p. 3] which was designed to provide regional leadership but turned out to unrealistic.

Overall, Greek military spending limits are mostly macroeconomic and financial, and 
Turkeys defense spending is a function of the sense of insecurity (from inside and outside 
the country), funded by a relatively strong economy.

The Causes of Military Spending – Empirical Test

Author considered three variables for each economy.13 The independent variables 
included economic, political and military factors; however, one of them was also a dependent 
variable. The independent variable – military expenses (EXP), expressed in constant prices 
(2005) in million US dollars – originated from SIPRI databases. There is used rival EXP 
to determine the impact on spending tendencies in the second country. In other words, 
Turkish military expenses in models analyzing determinants of Greek expenditures on 
defense present an explanatory variable, whereas Greek outlays on its army epitomize an 
explanatory variable during testing drivers of Turkish military costs. Another independ-
ent variable is gross domestic product (GDP) in constant prices (2011) per capita (data 
obtained from Federal Reserve Economic Statistics).
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The political factor depicted by the level of national security (NS) measured by 
indicant Political Stability and Absence of Violence14 – was obtained from the Worldwide 
Governance Indicators of World Bank. The time period of the analysis encompasses the 
years 1996–2014.

To verify causality between variables, the Granger causality test was applied. First, 
to eliminate a spurious regression, test ADF was used to check data stationarity (AIC cri-
teria, 7 lags).

TABLE 4. Unit root test

Greece Turkey
EXP

ԏ –7.633 –3.278

pvalue 0.0168 ** 0.0812*
GDP

ԏ –2.433 –2.864

pvalue 0.0297 ** 0.0637 *
NS

ԏ –3.010 –4.137

pvalue 0.0949 * 0.0004 ***

Note: significance level: *10%; **5%; ***1%.
S o u r c e :  own calculations.

All time series turned out to be stationary; however, NS for Turkey reached it in the 
first difference. To catch the significance of selected variables, two models for each econ-
omy were employed – model 1 (year lag), model 2 (1 and 2 year lag).

TABLE 5. Results of Granger test

Model I: 1997–2014 (N = 18)
(Y): GreeceEXP Lag = 1

Coefficient Standard error t-Student P value
TurkeyEXP 0.420075 0.21488 1.9549 0.0709*
GreeceNS_1 76.727 18.5152 4.1440 0.0010***
GreeceGDP_1 0.55682 0.133046 4.1852 0.0009***

(Y): TurkeyEXP
TurkeyGDP −0.83221 0.240845 −3.4554 0.0035***
TurkeyNS_1 −161.023 50.9023 −3.1634 0.0064***
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Model II: 1998–2014 (N = 17)
(Y): GreeceEXP Lag = 2

Coefficient Standard error t-Student P value
GreeceEXP_2 −0.482961 0.17319 −2.7886 0.0176**
GreeceGDP −1.2036 0.378314 −3.1815 0.0087***
GreeceGDP_1 1.25612 0.348046 3.6091 0.0041***
GreeceNS 77.9502 30.4953 2.5561 0.0267**
GreeceNS_2 141.695 30.2641 4.6819 0.0007***

(Y): TurkeyEXP
TurkeyNS_2 −198.286 40.8847 −4.8499 0.0003***
TurkeyGDP −1.56745 0.441931 −3.5468 0.0036***
TurkeyGDP_2 1.10269 0.483684 2.2798 0.0401**

Note: significance level: *10%; **5%; ***1%.
S o u r c e :  own calculations.

Based on the significance level, for Greece, the most important determinant of military 
spending is economic growth, national security and Turkish expenditures on defense. 
For Turkey the main driver is national security and economic conditions, while Turkish 
expenditures on its army are unaffected by Greek outlays.

TABLE 6. Test cointegration – Granger test [pvalue]

I model II model
Greece 0.0086*** 6.51e-06***
Turkey 0.0030*** 0.0308**

Note: significance level: **5%; ***1%.
S o u r c e :  own calculations.

There were found causalities that have a long-lasting character among all scrutinized 
variables (Table 6), thus, the selected factors affect military expenditures in both countries.

Conclusions

Greece and Turkey’s military expenses (relative to GDP) are higher than those in other 
NATO countries and account for a sizeable portion of government expenditures. None-
theless, relative to selected economies from the Middle East (and Russia), defense outlays 
in Greece and Turkey seem to be average. Hence, their spending, which exceeds NATO 
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requirements by approximately 2 percent, appears to be impacted more by regional than 
alliance situation.

Among the factors affecting such spending, the political determinant deserves special 
attention. In Greece external threats play a role in national security, whereas in Turkey 
both domestic and foreign threats are crucial. The results of empirical tests confirm that 
in the complex economic and political situation in both countries, Greece’s insistence on 
high military spending stems from its economic priorities, security demands and com-
petition with Turkey. For Turkey the most important factor is national security, followed 
by economic capabilities.

These results have implications for both countries from an economic as well as a political 
perspective. In Turkey politics and the realization of political (strategic) goals supersede 
economic factors. Therefore political risk unfailingly poses a greater threat in Turkey than 
in Greece what stems not only from authorities decisions (within economic policy) but also 
from domestic and foreign threats to national security. On the contrary, Greece, a member of 
the EU and EMU, is more impacted by economic constraints in its military spending decisions. 
They affect the inflow of international capital and the capital cost. Greece pays less for its 
debt, although Turkey’s economy is more robust. This is a reflection of economic factors 
domination over political ones in Greece, though both countries share the strategic loca-
tion in unstable region and multiple political and economic problems.

Notes

1 Author’s e-mail address: gwaszk@gmail.com
2 SIPRI’s definition of military expenditures is based on that used by NATO. While uniform infor-

mation from each country is not always available, the SIPRI military expenditure data generally relates 
to: the armed forces, including peacekeeping forces; defense ministries and other government agencies 
engaged in defense projects; paramilitary forces, when judged to be trained and equipped for military 
operations; and military space activities [SIPRI website].

3 The time scope of data for Russia was limited to achieve greater clarity. Nonetheless, military 
spending in Russia has unfailingly risen up to 91.6 bn in 2014.

4 NATO’s definition of military expenditures is close to SIPRI. The main difference refers to the 
exclusion of paramilitary forces. In table 1 infrastructure spending was omitted because of their low 
significance.

5 A state’s increasing military burdens immediately becomes a threat for his neighbors. Spending a lot 
on security makes other nations feel insecure and look for the reasons behind those spending decisions 
[Looney, 1986].

6 GDP 2014 – Greece 177.5 bn Euro, Turkey 601.0 bn Euro; Populace – Greece 10.9 m, Turkey 76.6 m 
[Eurostat database].

7 Data from 2013 [Eurostat database].
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8 Public debt/GDP in Turkey: 2001–77.3%, 2002–73.4%, 2003–67.3% [Creel, Kamber, 2004].
9 Report Doing Business [2013] places Turkey 71 out of 185 countries as far as comparing regulations 

for domestic firms are considered.
10 The Island is inhabited by Greeks (71%) and Turks (18%).
11 Additionally, in the late 1970 s. and 80 s there was also little danger of attack by forces of Warsaw 

Pact.
12 GINI Index (average 2000–2010) for Greece 34.3 for Turkey 41.2 [Human Development Report, 

2010].
13 Linear trends of variables in Appendix.
14 The average on the basis of 9 international institutions: IHS Global Insight Country Risk Rating, 

World Justice Project, IMD World Competitiveness Yearbook, Political Risk Services International Coun-
try Risk Guide, Institutional Profiles Database, iJET Country Security Risk Ratings, CIRI Human Rights 
Database & Political Terror Scale, World Economic Forum Global Competitiveness Survey, Economist 
Intelligence Unit. This measure encompasses internal and external conflicts, ethnic tension, armed conflict, 
violent demonstration, social unrest, international tension, and terrorist threat. The higher the value of 
the indicant, the better the state of national security.
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Appendix

FIGURE 1. A Greece: EXP, GDP, NS* in 1996–2014
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Note: *RHR – right hand scale; LHS – left hand scale. [EXP (USD million); GDP (USD per capita)].
S o u r c e :  own elaboration based on SIPRI Statistics, FED Statistics, World Bank Statistics.

FIGURE 2. A Turkey: EXP, GDP, NS* in 1996–2014
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Abstract

With the rising popularity of the Internet, interactions between companies and their 
consumers have become more common and meaningful. Researchers often tend to apply 
the metaphor of community to these on-line networks of B2C relationships. However, this 
term implies durability and a long-term orientation. It does not cover more incidental, 
short-lived groups of consumers, who therefore should not be treated as communities. 
The purpose of this paper is to explore the ability of these short-term, collective consumer 
phenomena (addressed as e-crowds within the scope of this paper) to create value. Based 
on a critical literature analysis that considers works from several different fields of knowl-
edge (including management, economics, psychology and media studies) and empirical 
examples, we argue that while lacking a complex internal organization, e-crowds are capa-
ble of creating use, exchange and sign value when certain conditions are met. However, 
they are equally likely to perform value-destroying activities, which present real risks for 
companies that interact with e-crowds.

Keywords: crowdsourcing, value creation, crowd, e-crowd, public, consumer behavior
JEL:M31, Z13, L14

Introduction

Approaches to the value creation concept have undergone important revisions in recent 
years. The advent of the Internet, especially in its 2.0 incarnation, presented two dichotomies 
– that of company/customer and producer/consumer [Wind, 2006]. Traditionally, these 
were two ways of describing the same basic flow: that companies create value that customers 
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purchase [Humphreys and Grayson, 2008]. Obviously, some exceptions to that relationship 
did exist. However, before the Internet the means to readily incorporate consumers into 
the process of value creation was lacking. The Internet, with its interactivity, provided that 
means by permitting two-way communication, both synchronous and asynchronous, by 
overcoming physical limitations of space and (partially) time [McQuail, 2007; Szpunar, 
2008], and by providing a discrete, modular structure that makes it easier to reconfigure 
and modify every object mediated by it [Manovich, 2001; Manovich, 2005]. This, in turn, 
has led to a partial blurring of lines between producers and consumers [Szpunar, 2010]. 
Thus, a more postmodern approach has been adopted, treating value creation as a process 
that extends beyond a selected few actors (i.e. companies) and now also involves those 
who would consume the created value. [Firat, Venkatesh, 1993; Firat, Dholakia, Venkatesh, 
1995]. Theoretical concepts supporting this paradigm are numerous – similar ideas can be 
found in works dealing with service-dominant logic [Vargo, Lusch, 2004], marketing 3.0 
[Kotler, Kartajaya, Setiawan, 2010] prosumers [Toffler, 1980], value co-creation [Prahalad, 
Ramaswamy, 2004] and crowdsourcing [Howe, 2006].

However, when assessing the ability of actors to participate in the value creation pro-
cess, an additional question is present. Most of the literature attributes the ability to cre-
ate value either to individuals or organized groups (usually companies or governments, 
sometimes virtual communities as well), depending on the level of analysis [Lepak, Smith, 
Taylor, 2007]. Missing is the role of crowds in the Internet – which underlie such concepts 
as crowdsourcing and crowdfunding. Can they create value? Are they just the sum of 
their parts (and, in effect, inconsequential to value creation), or are they something more 
(or perhaps less)? The purpose of this paper is to provide an answer to these questions.

The remainder of the article is organized as follows: the first section introduces the 
notion of the e-crowd. Different types of value are then discussed, and a framework for 
analyzing e-crowds’ ability to create value established. The third section of the article 
deals with the ability of e-crowd to create different kinds of value. In the last section we 
present concluding remarks.

Defining e-crowds

There are not many definitions of e-crowds in the literature. When it comes to Inter-
net-mediated groups, researchers have instead focused on well-established and long-term 
oriented collectives like virtual communities [Watson, 1997; McAlexander, Schouten, 
Koenig, 2002; Valck, van Bruggen, Wierenga, 2009] or tribes [Kozinets, 1999; Cova, Cova, 
2002; Mitchel, Imrie, 2011]. According to Russ, e-crowds (or, as he calls them, online 
crowds) “gather virtually, behave and act collectively and produce effects and phenomena 
which would not be possible without the Internet” [Russ, 2007, p. 65]. However, he adds 
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little to what is already included in the name itself – the definiens does not expand on 
the definiendum.

Kozinets et. al. treat e-crowds merely as subtype of virtual consumer communities 
(distinguished from swarms, mobs and hives), characterized by a low concentration of 
collective innovation, dispersed among a large number of contributors and their intentional 
collaboration on a particular project [Kozinets, Hemetsberger, Schau, 2008]. While some 
of these aspects fit the traditional spatial concept of a crowd denoting large gatherings of 
people in a certain location united by a common cause or idea [Le Bon, 2001; Canetti, 
1981], treating e-crowds as a subtype of virtual communities seems problematic because 
it conflates long-term (and somewhat abstract) phenomenon with short-term and inter-
action-based ones.

Stage, in defining e-crowds as “the affective unification and relative synchronization 
of a public in relation to a specific online site” [2013, p. 216], invokes yet another concept 
of separate collective phenomenon – that is, a public – which was introduced by social 
psychologist Tarde. According to Tarde within any given public the relationships between 
participants are not based on physical proximity, but are instead mediated – through the 
press, telegraph, telephone, etc. [Tarde, 1901]. However, when this concept is applied to the 
Internet (as in Stage’s definition) it may make sense to treat both a public and e-crowds 
as one. As Arvidsson and Caliandro [2016] noted, the distinction between e-publics and 
e-crowds can be blurry as both of them are based on mediation rather that face-to-face 
contacts, and Internet publics can invoke the experience of co-presence that used to be 
a characteristic unique to crowds. However, e-crowds are far more volatile and short-term 
oriented than publics, which (even when formed in the Internet) are more stable and 
attached to the central actor. E-crowds are based more on interactions than relationships, 
suggesting a spatial, or at least quasi-spatial, character. As noted by Stage, the behavior 
displayed by groups of Internet users goes beyond a “relatively controlled individual 
reflecting on the message of the media text” [Stage, 2013, p. 214] that is characteristic 
to publics, and can instead often take the form of more irrational crowd-like practices. 
That is why when a piece of Internet content goes viral and all kinds of consumers com-
ing from different backgrounds interact with it – rating it, posting comments, creating 
modifications or remixes – we are dealing with an e-crowd rather than a public. This the 
main reason why the distinction between publics and e-crowds is as important as the 
distinction between e-crowds and virtual communities.

The approach adopted in this paper mirrors the above statements: it is assumed, that 
e-crowds are entirely separate from other collective phenomena, such as virtual com-
munities, tribes or publics. Whereas it is agreed, that they can serve as a concrete man-
ifestation of a more abstract public or community (expressing themselves and working 
through e-crowds, just like they can act through individuals or organized teams; hence 
the aforementioned illusion that Internet publics allow for an experience of co-presence 
– which in fact stems from one’s participation within an e-crowd formed by members of 
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a public), they can just as well consist of random, unconnected people, that don’t display 
any sort of affective unification – in other words, e-crowds can be homogenous or heter-
ogeneous. Therefore, in place of the affective unification put forward by Stage as a basis 
for a crowd creation, a cognitive one is proposed – that is, all participants focus their 
intentionality (defined as mind’s being of or about something [McIntyre, Smith, 1989]) 
on the same object (while possibly reacting differently to it). Thus, an e-crowd is defined 
as a group of Internet users finding themselves in the same (virtual) space, and focusing 
on and interacting with the same piece of content or person. Participation in e-crowds 
requires attention, and when there is none remaining the e-crowd ceases to exist. In that 
sense, e-crowds are grounded in the present. Their members are united by sharing the 
same object of attention and interactions at the same moment in the same vein in which 
traditional crowds are formed when a group of people share the same space and a similar 
object of interest. This also gives e-crowds their exclusive character, which in turn gives 
the illusion of spatiality, making them similar to traditional crowds.

As previously stated, e-crowds can be heterogeneous or homogenous which differen-
tiates them from publics. Tarde observed that people select their press readings according 
to their individual tastes and then follow those choices, which results in a consistent 
degree of homogeneity within most publics [Tarde, 1901, p. 24]. Obviously, Internet 
users make similar decisions (hence the homogenous variant of e-crowds), but when it 
comes to scouring through the Internet, there is more randomness involved, resulting 
in more mixed-up groups. Additionally, the Internet culture, including phenomena like 
flame wars (highly emotional quarrels usually involving lots of cussing) and trolling 
(making very controversial claims, sometimes bordering on satire, in order to provoke 
heated arguments) makes Internet users more likely to visit sites or profiles they dislike 
or disagree with. Hence, the aforementioned heterogeneity and lack of affective unifica-
tion of some e-crowds, which requires a modification of Stage’s definition. It also makes 
for an interesting trait, possibly affecting e-crowds’ ability to create value – whole virtual 
communities or publics consist mainly of people that share similar opinions, where as 
members of e-crowds may have nothing in common.

What Does it Mean to Create Value?

To properly discuss an e-crowd’s (or any other type of individual or collective actor) 
ability to create value, one has to precisely define what value means. Agreeing on certain 
definitions is especially important where, as here, the term seems self-explanatory but, 
upon further inspection, possesses a plethora of different meanings in various specialized 
fields of knowledge. Given the topic of this paper, the concept of value as used in eco-
nomics shall be utilized.
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A primary reason for the multiple definitions of the value concept is the multitude of 
actors that seek it. As many researchers [Lepak, Smith, Taylor, 2007; Bowman, Ambrosini, 
2010] noted, value means something different to companies, their customers, investors, 
employees, or even entire societies. It does not suffice to say, that different actors want 
different things – the very nature of what constitutes value for them differs as well. For 
companies value means objective and measurable cash flow income. For consumer’s, how-
ever, value may be something subjective. Vargo and Lusch argued that companies do 
not really create value for their consumers, but merely a value proposition, and it is up 
to the consumers themselves to create value based upon a company’s offer [Vargo, Lusch, 
2008]. In a similar fashion Holbrook argued that for consumers value comes from expe-
rience. Within his interactionist approach, value is derived from some objective qualities 
of a product or service that are to be enjoyed by a consumer, but it remains relative in the 
sense of being different for different consumers [1996].

There more extreme approaches to this subject, which can be reduced to the opposi-
tion between modern and postmodern approaches to goods and their value. The former 
advocates reducing value to purely the objective qualities of a given product, with value 
being completely independent of consumer perception, preferences etc. In other words, 
the higher the quality and the better the parameters, the higher the value. The postmodern 
approach disregards objective qualities in favor of perception, preferences and narratives 
created within a given culture and appropriated by consumers themselves [Firat, Ven-
katesh, 1993]. Even the way the products are used, their functions and utility are subject 
to consumers’ absolute power: for instance, a Starbucks coffee can quench a consumer’s 
thirst, or improve concentration via a caffeine intake, or be the subject of a selfie posted 
on social media as a part of that consumer’s image building strategy (based on cultural 
meanings attributed to Starbucks). And with changing functions and narratives, value 
changes as well. The downside of this approach is the obvious difficulty it presents of 
measuring value. However, even if one agrees with a purely objectivist, modernist approach 
to consumer value, it still differs in nature to the value as perceived by companies or other 
types of actors.

These differences in the ways value is created and perceived by different actors within 
an economic system make it a daunting task to conceptualize any kind of holistic approach 
to the value creation process that would take into consideration different types of entities. 
This, in turn, translates directly into challenges to analyzing e-crowds’ ability to create 
value, since this value could be appropriated by both the e-crowd itself or other consumers, 
as well as a company, whole societies, etc.

One possible way of accommodating different sources and meanings of value is a typol-
ogy that differentiates between use value and exchange value. The former is constituted 
by a good’s utility, while the latter speaks to the amount of goods (or money) that can be 
traded for it [Marx, 1904; Marx, 2001]. Based on this distinction Bowman and Ambrosini 
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[2010] constructed a map of value flows between a company and other actors, including 
consumers – which is presented by Figure 1.

FIGURE 1. Flows of use and exchange value from a company perspective

Human resources

Bought and built
separable assets

Suppliers of
money capital

Customers

Suppliers of
human

resources

Suppliers of
separable
resources

EVr EVi

UVh

EVh

UVs

EVs

Firm boundary

UVc

EVc

�ows of exchange value

�ows of use value

Notes:

S o u r c e :  Bowman and Ambrosini, 2010.

Bowman and Ambrosini portray the process of value creation and appropriation by 
assuming that between any given set of two actors there are always two streams of value 
flowing in opposite directions. A company offers use value for consumers (UVc) in the 
form of products and services, and consumers supply it with exchange value (EVc) by 
virtue of paying the price for the product; Suppliers of separable resources (materials, 
components, machinery, patents, logos, data etc.) and human capital (tasks and services 
performed) offer utility value (UVs and UVh) to the company (which will combine 
them further down the line to make products or services of their own) in return for an 
exchange value in the form of payments from the company. The company and suppliers 
of capital trade two different flows of exchange value –money invested into the company 
by suppliers (EVi) and a return on investment flowing from the company to the suppliers 
(EVr) [Bowman and Ambrosini, 2010].
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This model has some limitations – it assumes the modernist view of an act of con-
sumption and consumers – in which to consume means only to use up or downright 
destroy, and never to create. This view, ingrained in marketing by the early works of 
Kotler [Kotler, Levy, 1969] was challenged by an ever increasing number of publications, 
with Kotler himself affirming the opposite approach and admitting, that consumers can 
be producers as well [Kotler, Kartajaya, Setiawan, 2010]. Upon closer examination we 
find that consumers can serve as suppliers of tangible and human resources (providing 
information, lending their skills and knowledge, participating in creation of the products 
etc.) as well as investors (through crowdfunding endeavors).

According to this model consumers receive use value. Although authors admit that 
every consumer judges use value subjectively, they ultimately define it somewhat objec-
tively as: “properties of products and services that provide utility” [Bowman, Ambrosini, 
2010, p. 480]. However, with the advent of social media, the role of narratives has become 
more prominent than ever, calling for a more postmodern approach. Thus, we propose 
another type of value: sign value, as defined by Baudrillard – a value unrelated to the 
physical properties of a product, which instead stems from the product’s signifying socially 
constructed attributes and concepts such as taste, class and prestige [Baudrillard, 1981].

Taking all the above into consideration, by removing other actors from the equation 
and focusing on a company-consumer dyadic relation, we can describe the flows of value 
(Figure 2).

FIGURE 2. Flows of use, exchange and sign value between a company and a consumer
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The core of economical exchange remains the same: a company creates a use value 
(UVc) for its consumer, who in turn provides exchange value in the form of market price 
(EVc). However, in addition to use value consumers may receive some sign value (SVc) 
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derived from a product’s role in consumer image building. At the same time, consumers are 
capable of creating use value in the form of human inputs (UVh) that often lead to creating 
separable resources (UVs) – for instance, by participating in crowdsourcing endeavors 
that will provide resources for the company (like photos, data etc.). Consumers provide 
companies with sign value for their brands and products (SVb) as well – for instance, by 
participating in discussions about them, which contributes to building those companies’ 
reputations. Finally, a consumer can invest in a company, providing a stream of exchange 
value (EVi). It is worth noting that contrary to traditional investors, this consumer does 
not receive a financial return on investment – rather, the return is the form of use and 
sign value received.

The outline of value flows between a company and a consumer presented by Figure 2 
are our framework for analyzing the ability of e-crowds to create value. It has been estab-
lished what individual consumers can create value that is then captured by companies. 
What remains to be seen, is whether participating in e-crowds makes consumers perform 
in a different way.

Can e-crowds Create Value?

The idea that e-crowds can create any sort of value may sound controversial. E-crowds 
are notorious for filling various websites with vitriol, starting countless feuds and argu-
ments, with little to no actual merit [Ilnicki, 2012]. The negative emotions concerning 
the central subject (the one targeted by users’ intentionality) seem to be actually more 
effective at connecting different users, assuring more longevity for the e-crowd, which 
would suggest that aggression and hate play a role in e-crowds’ very existence. More 
importantly, portraying crowds as a purely destructive phenomenon is an established 
and long lasting trope in western culture. Crowds tend to feature as one side of discrete 
dichotomy, and are usually opposed by a brilliant individual, serving as a foil to him and 
his endeavors – that is, a conservative mass that halts any kind of progress, rather than 
fostering it. This view of crowds has been reiterated throughout history by a multitude 
of thinkers. Nietzsche claimed that “madness is rare in the individual – but with groups, 
parties, peoples, and ages it is the rule” [Nietzsche, 1997, p. 103]. According to another 
philosopher, Kierkegaard, “crowd is untruth”, and “truth always rests with the minority” 
[Kierkegaard, 1847]. Bauman paraphrased Seneca, saying “avoid the crowd, avoid mass 
audiences, keep your own counsel, which is the counsel of philosophy – of wisdom you 
can acquire and make your own” [Bauman, 2008, p. 34]. This approach made its way into 
popular culture. Most notably, one of the best known quotes from Pratchett claims that 
“the intelligence of the creature known as a crowd, is the square root of the number of 
people in it” [Pratchett, 1998, p. 436].
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Those sentiments were echoed by early crowd psychology. Le Bon, regarded as a father 
to this field of knowledge, considered crowds as a pathology causing human beings 
to degenerate intellectually and become possessed by primitive instincts and emotions 
forming so called group mind. He did, however, acknowledge that crowds – though inca-
pable of creation and with a destructive modus operandi – do sometimes serve a positive 
purpose – overthrowing oppressive regimes, for instance [Le Bon, 2001, pp. 13–19]. 
A similar stance on the subject of crowds was presented by other psychologists, Allport 
[1924, pp. 295–312] and Jung [2015, p. 226].

In modern psychology the crowd usually is not treated as a pathology. For example 
according to Reicher any instance of crowd aggression should be attributed to the shared 
values and goals of its participants and their common social identity, rather than to some 
intrinsic traits of crowds as collective phenomena [Reicher, 2001, p. 194]. However, while 
Reicher cleansed crowds of their supposed pathological and purely irrational character, 
it does not necessarily mean that crowds are capable of creating value – especially for 
companies.

One author who does consider crowds able to create value (with a focus on knowledge) 
was Surowiecki. Based on multiple examples of crowds’ problem solving (from estimating 
the weight of livestock, and precisely determining the location of a lost submarine, to the 
institution of the free market itself), he concluded that groups of unassociated people, 
taken as a whole are more competent than gifted individuals [Surowiecki, 2007, p. 22]. 
He used the metaphor of an ant colony, within which no individual ant possesses all the 
information, but taken together as a whole the colony is able to solve problems efficiently.

However, according to Surowiecki three conditions have to be meet, in order to unlock 
the wisdom of crowds: diversity, independence, and decentralization. Diversity is met 
when people forming the crowd come from different backgrounds – be it professional, 
cultural, etc. Independence pertains to a lack of informational cascades in the form of 
popular opinions, shared misconceptions etc. that skew crowd members’ perceptions. Last 
but not least, there is the requirement of decentralization. According to Surowiecki, when 
there is an overabundance of formalities, rigid structures and procedures, the insights of 
individual crowd members tend to be overlooked, and the collective wisdom cannot be 
reached [pp. 23–83].

Now, let’s examine how those e-crowds fare against the criteria for unlocking collec-
tive wisdom of the crowds laid down by Surowiecki. The level of diversity differs from 
e-crowd to e-crowd. However, the Internet as a medium does not diminish the chances of 
a crowd being diverse. Obviously, some websites or Internet celebrities tend to attract one 
group of people over others, be it through conscious decisions of consumers or content 
algorithms based on a person’s preference and viewing behavior history. However, that 
is the case for physical crowds as well – some of them can be homogenous (like those 
partaking in organized strikes), while others may largely consist of random passers-by.
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The independence of e-crowd members is complicated. To an extent it is a function 
of diversity. Participants coming from different backgrounds are less likely to share the 
same information sources and are less prone to information cascades. Some researchers 
consider the popularity of social media a threat to the independence of opinions, since 
they tend to limit users’ interactions to a closed circle of friends, which hinders the free 
flow of information and makes it more likely for certain opinions and statements to be 
repeated uncritically. Surowiecki himself raised this concern when talking about Internet 
crowds: “One of the fundamental characteristics of a network is that, once you are linked 
in the network, the network starts to shape your views and starts to shape your interactions 
with everybody else. That’s one of the things that defines what a network is” [Surowiecki, 
2005]. One of the key characteristics of Internet communication, the usage of memes, 
threatens the independence of thought within any e-crowd. Words, pictures, ideas, can 
all go viral, be spread everywhere (even transcending the Internet itself and making their 
way to unmediated, face-to-face communication) and shape how people think about 
different subjects. This causes communication within e-crowds to resemble a closed loop, 
where the same content is recycled and posted over and over again (discussion boards 
like 4chan are a good example of this). At the same time, however, the Internet improves 
access to all kinds of information and other resources. While many users prefer to submit 
to communicational schemes provided by memes [Ilnicki, 2011], there’s still a possibility 
of actual in-depth research involving different sources. In that sense, the Internet can 
extend the human mind [Clark, 2003], allowing e-crowd members to literally stand and 
build on the shoulders of giants. This brings us to the last point on Surowiecki’s checklist.

The structure of the Internet under the web 2.0 paradigm fits the bottom-up logic 
required to unlock the wisdom of crowds perfectly. It supplies users with the tools to express 
themselves, and makes it easier for them to actually be heard. The Internet serves as the 
infrastructure that Surowiecki spoke about – it is not centralized enough to let certain 
biases completely dominate the creation process and obstruct creativity and diversity, while 
making it possible to avoid complete anarchy and to aggregate inputs from different users.

This tells us that (at least in theory) e-crowds should be able to create value for compa-
nies. But do they in fact? Let’s start with the subject of use value. One might think that the 
phenomenon known as crowdsourcing, in which a company literally outsources certain 
tasks to the crowd – usually in form of an open call over the Internet [Howe, 2006; Klee-
mann, Voß, Rieder, 2008] – is proof of that possibility. There is a distinction to be made, 
however. Many crowdsourcing projects do not fully utilize the abilities of e-crowds. For 
example, online stores selling clothes designed by consumers (or, more precisely: pro-
sumers) themselves; It would seem that an e-crowd creates use value for products sold, 
but in reality it is just individual consumers, who happen to be part of a certain e-crowd, 
which in itself is not a source of use value – at least not the use value of separable resources. 
One could take away all the other people from the website and it would not diminish the 
one remaining individual’s ability to design clothes – the end product would remain the 
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same. The use value created by the e-crowd taken as a whole would be equal to the sum 
of the values independently created by each individual constituting it. There is no synergy 
and no synthesis in this case.

However, e-crowds in such a case do provide a medium through which a company can 
meet these talented individuals. Because the e-crowd rates creations of different prosumers, 
it makes those that fit their tastes more visible to the company, which can reach them and 
make use of their skills – either in form of company – consumer value co-creation or by 
employing said consumer. In that sense, e-crowds provide a different type of use value 
– the one connected with human resources.

A company can also tap into an e-crowd’s potential by encouraging its members to share 
their product insights, remix it, post their own iterations of the original, or simply rate it. 
Introducing such feedback loops allows companies to use tacit information possessed by 
different e-crowd members to create things beyond the reach of an individual, or sum of 
individuals. For instance, this has been used for video games dubbed “wiki games” (their 
list includes such titles as Minecraft, Don’t Starve, Terraria). They have in common an 
unusually high level of complexity, which makes them almost unplayable without external 
knowledge sources that becomes integral to the overall experience. Consumers playing 
those games create Internet encyclopedias (wikis), which they then use to share knowledge 
and insights. Every aspect of such a game is the subject of discussion by multiple players, 
with different experiences. Good ideas are elaborated upon, whereas bad ones are filtered 
out. These wikis in turn help shape the experience of newer generations of players. This 
is clearly a case of consumer e-crowds providing value in form of human inputs and also 
creating separable resource use value (a wiki in this case). That value is then returned 
to them by a better use value of the product they consume.

Similarly, there are some services that heavily rely upon real-time interactions within 
e-crowds for value creation. A streaming service like twitch.tv, which allows people to cre-
ate live broadcasts of whatever they please – such as playing games, creating art, having 
a conversation – possesses a chat feature, which allows viewers to interact with the owner 
of the channel as well as the rest of the audience. This chat box is an integral part of the 
livestream watching experience. Even though more often than not it is filled with memes, 
emojis, and many aggressive and/or insensitive remarks, it still remains very popular 
among twitch.tv users. In fact, its importance is such that multiple features based around 
it have been introduced by twitch.tv itself and by external producers. Some games meant 
to be played by livestreamers allow additional interactions between the streamer and his 
audience. For instance, in a game called Party Hard viewers can vote for additional in-game 
events, making it easier or harder (usually the latter) for a streamer to complete the level.

Thus, e-crowds can collectively create a use value of a commodity. As Humphreys and 
Grayson [2008] noted, this can hardly be considered revolutionary, since consumption often 
involves creating a use value (e.g, assembling IKEA furniture, making tea, etc.). However, 
the cases described above are different in that the use value created can be enjoyed by 
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every consumer (because it has been incorporated into a product itself), not just a single 
one. Such products present a better value proposition that can raise their market price. In 
that sense, e-crowds can increase the already existing flows of exchange value by actively 
and purposefully helping companies be more successful on the market.

E-crowds can also provide exchange value in the form of investment. This is particu-
larly evident in the case of livestreamers. During streaming sessions e-crowd audience 
members often support the streamer with small donations, usually in exchange for the 
donator having his attached message read aloud by the streamer or a voice synthesizer. This 
leads to individual e-crowd members eliciting reactions by other participants, resulting 
in more donations.

Finally, a value that e-crowds create is narration. Whenever people share experiences 
with a product or a brand, or participate in interactions based around them, they help 
create a certain story [Fog, Budtz, Munch et al., 2011]. Those stories, in turn, constitute 
a socially constructed sign value. For instance, Apple’s brand narrative for individuals, 
artists and professionals is as much a creation of e-crowds as it is the company’s. Since 
the marketing process of positioning takes place in consumer minds [Ries, Trout, 2001], 
consumers can wrestle control over it. E-crowds that support company proposed narratives 
strengthen its products’ sign value (by, for example, advocating for its products during 
Internet discussions).

There is, however, also the danger of e-crowds performing activities that destroy 
value, instead of creating it. In the case of companies, that would usually entail things 
like inefficiencies of mismanagement [Bowman, Ambrosini 2010]. E-crowds, on the other 
hand, may manifest a wider range of value destroying activities. For instance, the Internet 
trolling culture can frustrate company attempts at crowdsourcing. This was the case with 
McDonald’s and its “Create Your Taste” tool that allowed consumers to customize their 
own burgers from a list of different products and toppings, as well as vote for their favorite 
designs. However, consumers had other ideas. Not only did they compose and vote for 
absurd creations like burgers consisting exclusively of lettuce, but they also presented 
a multitude of burgers with not very marketable, or downright inappropriate names (e.g., 
“atheist delight” – having no ingredients, “the carbonator” being only multiple bread 
roll layers, and the “Bernie socialist feast,” consisting of a single bun with no topping) 
[McGarry, 2016]. This initiative, which has been aborted by McDonald’s, wasted time 
and resources, and made the company seem detached from realities of the Internet – an 
example of e-crowd destroying value.

This may have been a lack of independence within the e-crowd due to spread of a meme, 
leading the e-crowd to ruin McDonald’s efforts. However, even when no trolls sabotage 
company attempts to crowd source the problem persists, since similar endeavors are prone 
to all kinds of manipulation. Contests decided by voting are notorious for turning into 
popularity contests in which the number of friends, rather than product quality, is the 
deciding factor (assuming no cheaters with thousands of fake accounts at their disposal 
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participating in vote exchange systems). That is why an additional requirement for unlocking 
the collective wisdom of e-crowds – participant sincerity and good will – is needed. This 
can be encouraged by rewarding participants who voted for the eventual winner, which 
promotes selecting projects that have the greatest chances of success [Wieczerzycki, 2015].

Another example of e-crowds destroying value is the recent case of Tay, a twitter bot 
introduced by Microsoft. It was an artificial intelligence intended to learn from interac-
tions with human users of this social medium. It did not take long for e-crowds of twitter 
users to turn this bot into a bigoted racist voicing a deep appreciation for Adolf Hitler. 
Microsoft had to pull Tay down soon after its debut [Price, 2016].

E-crowds can easily destroy sign value as well. Consumer narratives, which are inher-
ently uncontrollable by companies, can easily steer the product’s image away from what 
was originally intended in a way that is undesirable from the company’s point of view. For 
every e-crowd preaching Apple’s greatness, there is another one forming narratives that 
present Apple’s products as overpriced and its users as pretentious snobs.

Plainly, e-crowds can both improve the image of a product or destroy it.

Conclusions

As discussed above, e-crowds can create value, which can be of both a use and an 
exchange character, as well as sign-based. E-crowds can help create products, participate 
in the process of decision making, serve as a source of human capital, and contribute 
to brand- or product-related narratives. However, certain conditions are needed to tap 
into their collective wisdom. E-crowds are able to meet the criteria outlined by Surowiecki 
(diversity, independence and decentralization), but also need to possess good will and 
be sincere in their efforts. That is, they must refrain from trolling or cheating – which 
can come naturally, if the e-crowd is passionate about the task performed, or it can be 
facilitated by encouragement by the company.

A limitation of this study is it shows e-crowds can create value but does not address 
whether it is actually worthwhile for companies to purposefully include e-crowds into the 
value creation process. Considering the risks involved, it might be better for a company 
to uphold the traditional divide between consumers and producers. To properly address 
that question future studies should move beyond the existing literature and conduct 
empirical research – perhaps by comparing the performance of companies that do, and 
do not, engage e-crowds in their value creation process.

The unavoidable danger posed by e-crowds is their tendency to be aggressive, highly 
volatile and susceptible to stories, images or memes that can lead to performing activities 
that destroy rather than create value. It requires real analysis, tact, and situational awareness 
from companies to minimize these dangers.
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Notes
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Abstract

Women-owned businesses are one of the fastest growing categories of firms in the 
world, but they are greatly understudied in countries from the Central and Eastern Europe 
(CEE) [Zapalska et al., 2005]. The purpose of this paper is to examine the relationship 
between business success predictors and the performance of female-owned micro-enter-
prises from the Mazovia Voivodeship in Poland during the period 2011–2013, using an 
Internet-based survey questionnaire. The data were collected by the CAWI (computer 
assisted web interview) and CATI (computer assisted telephone interview) methods. 
Exploratory factor analysis, correlation coefficients analysis and multivariate regression 
models were deployed to investigate the empirical data.

This study contributes to the limited body of literature on factors that positively affect 
the business performance of female entrepreneurial undertakings, using the context of the 
Polish experiences. Drawing on Gartner’s [1985] typology and “the resource-based view 
of the firm” theory, a theoretical research model was developed and verified empirically 
using three multivariate regression models. “Model A” displayed the highest explanatory 
power of the predicted dependent variable “Composite business performance” (R2 = 42,3).

Our findings suggest that the most successful female business owners in the region 
were ideally 30–39 years old; completed a university education; had at least three years 
of business experience; displayed above average entrepreneurial orientation; and adopted 
a business strategy to deal with competitors. Moreover, the better performing women-owned 
micro-enterprises hired qualified and experienced employees (“hman capital”); offered 



Dariusz Leszczyński  64

products or services to domestic and international customers; were able to attract business 
sector clients; and had sufficient resources (“financial capital”). It is recommended that 
this research be replicated in other countries from the CEE region (e.g. Czech Republic) 
for comparative purposes.

Keywords: business performance, micro-enterprise, Poland, success factors, woman 
micro-entrepreneur
JEL: C21, L10, M19, M21, M31

Introduction and Research Problem Formulation

The number of female-owned firms continues to rise around the world. Today, more 
women choose small business ownership as a career path in comparison with full-time 
employment because of the flexibility it provides to balance work and family obligations 
[Carter et al., 2012]. Consequently, studies indicate that these firms contribute signifi-
cantly to the economic progress of local communities in many countries around the world 
[Kelly et al., 2013].

Regretfully, since the early 1980 s and continuing until the early 2000 s, most studies 
on women’s entrepreneurship mainly concerned developed countries (e.g. the USA). This 
is because many researchers in the field, especially by the late 1990 s, assumed that female 
and male business owners did not differ in the way they managed their firms. Thus, they 
assumed that knowledge gathered about businesses owned by men applied equally to women 
and, as a result, women did not need to be studied independently [Jennings, Brush, 2013].

The existing findings from developed countries may not be relevant to the business 
practices of women micro-entrepreneurs from the Central and Eastern Europe (CEE) 
countries. These nations share similar experiences of transition from central planning 
to a market-based economy and display many “differences in economic, institutional 
and cultural characteristics” from mature market-based economies [Yordanova, 2011].

Moreover, women are still “one particularly understudied group of entrepreneurs” 
in comparison with their male counterparts [McGrath Cohoon et al., 2010, p. 3]. In 
transition countries from the CEE region, the studies on female entrepreneurship are few 
[Zapalska et al., 2005] and there is a lack of systematic knowledge about the performance 
of women business owners [De Bruin et al., 2006; PARP, 2011; Ramadani et al., 2015].

Moreover, most works that do study the business practices of women entrepreneurs do 
not focus on factors that favorably influence the business performance of female-owned 
firms in the CEE region. This study attempts to address that knowledge gap through the 
development of a theoretical research model (see Figure 1). This model is empirically 
tested on the population of women micro-entrepreneurs operating within the Mazovia 
Voivodeship in Poland.
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Specifically, the objective of this study is to explore the relationship between plausi-
ble business success predictors and the performance of female-owned firms using data 
for the Mazovia Voivodeship of Poland during 2011–2013. Mazovia Voivodeship was 
selected because of its importance to the country in terms of the GDP per capita growth; 
exports and imports; and its ability to attract the highest number of foreign investments 
[Guzowska, 2011].

This paper is structured in the following manner. First, we briefly summarize the 
relevant literature on women’s entrepreneurship around the world. Next, we describe 
our theoretical research model, which was developed specifically for women-owned 
micro-enterprises. The subsequent section explains the methodological approach used 
to analyze the empirical data. We then profile the investigated women micro-entrepre-
neurs from the Mazovia Voivodeship and briefly discuss the main characteristic features 
of their firms. Our results are divided into three sections for clarity of the data analysis 
presented. We begin with the results of our exploratory factor analysis, followed by our 
correlation coefficients analysis findings and an explanation of the three investigated 
multivariate regression models – A, B and C. The study results are then presented with 
references to relevant literature on the topic, followed by a brief section that highlights 
the key limitations of this research. The paper concludes with a summary of our findings, 
which also provides some recommendations for future research in the field.

Literature Review

The phenomenon of women’s business ownership started to draw the attention of 
researchers from the entrepreneurship and business management fields of study in the 
late 1970 s [Jennings, Brush, 2013]. These initial studies were carried out mainly within 
the most developed countries of the world (e.g. the USA) [Valencia, 2007]. However, 
since the late 1990 s, there has been a growing body of research around the world on this 
sub-population of firms. This is because such firms contribute significantly to the economic 
progress and job creation in many countries [Carter et al., 2001]. The extant literature on 
this phenomenon can be grouped into four distinct categories following Gartner’s [1985, 
pp. 696–706] theoretical framework, which identified four distinct research dimensions, 
namely: the individual (or individuals); the organization; the process; and the environment.

Studies focusing on the individual (or individuals) dimension concentrated on the 
socio-demographic and psychological characteristics of women business owners [Valencia, 
2007]. The latest report by the Global Entrepreneurship Monitor (GEM) revealed that 
female-owned firms are not a homogeneous group when comparing different geograph-
ical regions. Its findings disclosed that age-related patterns of women entrepreneurial 
activities are relatively consistent around the world. However, the 25–34 age group tends 
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to predominate among females at an early-stage of entrepreneurship. GEM studies also 
show that women entrepreneurs tend to have consistently higher levels of education 
(a post-secondary or higher level) across the globe than females who are non-entrepre-
neurs [Kelley et al., 2015].

Studies of the psychological traits of women entrepreneurs sought to distinguish key 
factors that motivated females to create new firms [Valencia, 2007]. Within this stream 
of research, scholars classified – as the main variables that influenced women business 
owners in establishing their own firms – “necessity-push” (e.g. dissatisfaction with a job, 
difficulty in finding full-time employment, etc.) and “opportunity-pull” motivations (e.g. 
achieving self-accomplishment, desire for social recognition, etc.) [Orhan, 2005].

Research focusing on the organization examined women-owned firms with regard to the 
businesses actually owned; the sectors of the economy in which they operated; the type of 
management strategies adopted; firm performance; and the factors that facilitated their 
success [Valencia, 2007]. These studies revealed that female-owned firms are typically small 
in size, consumer segment oriented, traditionally active in the services sector; and pursue 
slower-growth strategies [Minniti et al., 2005]. Some authors found that women-owned 
businesses also display lower economic performance than do male-owned firms [Fischer 
et al., 1993]. However, other scholars suggest that both female and male entrepreneurs 
perform similarly when a broader range of success outcome variables are considered (e.g. 
the owners’ expectations, pursued business goals, etc.) [Watson, Robinson, 2003].

Research on process examined women’s business startup activities, the strategies 
they used, and the different models around which their firms were organized [Valencia, 
2007]. Women business owners prefer to partner with those they know well (e.g. spouse, 
family member, etc.) or maintained long-term close social relations (e.g. close friend, 
work colleague, etc.). Female entrepreneurs are also more comfortable co-managing their 
firms with another woman because they usually create an effective management team. 
Networking and social capital were also found to be important factors for women in the 
process of establishing their own firms [Aldrich et al., 2002].

The last stream of research explored the business environment dimension of women 
entrepreneurship, which is a contextual phenomenon. These studies investigated such 
aspects as the accessibility and availability of debt capital; the role of mentoring; the existence 
of informal institutions and networking; as well as the social attitudes towards women’s 
entrepreneurship from cultural and family relationship perspectives [Valencia, 2007]. 
Some authors found that women business owners tend to create more social networks, 
consisting of many informal relationships (often predominantly with other females) than 
do their male counterparts [Buttner, Moore, 1997].

In this study, the first two categories of Gartner’s [1985] classification were used 
to develop our theoretical research model (see Figure 1 below).
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Description of the Theoretical Research Model

Figure 1 displays a theoretical research model of the determinants of success in busi-
ness designed for women-owned (e.g. sole proprietorship) and co-owned (e.g. civil law 
partnership) micro-enterprises operating in the Mazovia Voivodeship of Poland. This 
model was developed based on Gartner’s [1985] theoretical framework for describing 
a new venture creation, “the resource-based view of the firm” theory drawn from Grant 
[2010, pp. 122–125] and an extensive literature review of key success factors in women’s 
entrepreneurship ventures (see Figure 1 and the description of model variables discussed 
below). The presented model was also critically evaluated at international PhD conferences 
in Poland and abroad, as well as at Warsaw School of Economics PhD seminars to improve 
its theoretical relevance and research quality.

FIGURE 1.  Theoretical research model exploring the key success factors in business 
developed for women-owned and co-owned micro-enterprises from the 
Mazovia Voivodeship of Poland.
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The theoretical research model presented in Figure 1 shows the assumed linkages 
between the plausible business success predictors and the achieved business success out-
comes by women micro-entrepreneurs. Business success outcomes are measured using 
the dependent variable “Composite business performance”. The examined predictors of 
business success were grouped into two distinct research categories. One refers to the 
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characteristics of a woman micro-entrepreneur, and the other concerns firm characteristics 
and the resources owned by the micro-enterprise.

Success in business has been defined as the achievement of a “favorable or desired out-
come” [Merriam-Webster, 2015]. In the literature the success of micro and small businesses 
is measured through growth, performance, profitability, excellence and survival [Robichaud 
et al., 2010, p. 40]. However, scholars are not unanimous in their understanding of how 
business success should be understood and measured in practice [Fielden, Davidson, 
2010]. This is because success is a multidimensional concept [Iakovleva, Kickul, 2006].

In this study, we understand success in terms of the economic performance of wom-
en-owned and co-owned micro-enterprises. This construct was measured by a depend-
ent variable entitled “Composite business performance”. It was calculated as a mean of 
four performance-related items from the questionnaire that were evaluated on a 7-point 
itemized rating scale developed by the author. The scale ranged from 7 = “Increased very 
much” to 1 = “Decreased very much.” The neutral point was labeled as 4 = “Did not change.” 
These four performance-related items were summated into a composite scale that was 
tested using an Internet-based questionnaire by a third-party research company and was 
proved to be reliable.

The four indicators used to gauge the economic performance of micro-enterprises were: 
“the change in the level of annual revenue from economic activity (net of VAT) during 
the 2011–2013 period”; “the change in the level of annual net profit or self-employment 
earnings after tax during the 2011–2013 period”; “the change in the amount of net profit 
or self-employment earnings after tax used by the women micro-entrepreneur each year 
for investment in the business during that period”; and lastly “the change in the number 
of customers served during that period”.

The three financial business performance indicators were developed by the researcher 
from an analysis of the Polish tax return (PIT 36), which is filed annually by owners and 
business partners of micro-enterprises. The fourth measure of performance, relating to “the 
change in the number of customers”, was recommended by women micro-entrepreneurs 
who participated in a pilot testing of the questionnaire. These indicators provide simple 
measures of economic performance that were reasonably well understood by women 
micro-entrepreneurs during the pilot study of the questionnaire, in contrast to more 
complex measures like accounting ratios (e.g. return on sales).

The indirect approach to measure business performance of micro-enterprises is often 
applied in the research when direct access too, or the availability of, actual economic 
data is lacking (e.g. sales revenue, net profit, etc.). The measures of firm performance 
used in the questionnaire, which are summated into a composite scale, are considered 
good proxy indicators of the actual economic results achieved by the responding firms 
[Lumpkin, Dess, 2001].

There is some variation among scholars of entrepreneurship and small business 
management, on the best combination of independent variables that differentiate better 
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performing firms from the less successful ones [Robichaud et al., 2010]. This study explored 
plausible predictors of success, which were grouped into the characteristics of a woman 
micro-entrepreneur and the characteristics, as well as the resources of the micro-enterprise 
(see Figure 1). The first category comprises “demographic descriptors”, “entrepreneurial 
orientation”, “business strategy” and “growth orientation.” The second grouping encom-
passes “human capital”, “social capital”, “financial capital”, “the usage of information and 
communication technology (ICT)”, as well as various predictors and control variables 
included under the umbrella of “firm characteristics”.

Demographic descriptors relate to such independent variables as the “age of an entre-
preneur”; “formal education”; “managerial and industry experience”; “family history” 
associated with self-employment; “marital status”; “gender”; and “rank among immediate 
family members” [Robichaud et al., 2010, p. 40].

Entrepreneurial orientation captures the policies and practices adopted by the busi-
ness owner. This concept may be understood as a strategy-making process that is used 
by female entrepreneurs to formulate their firm’s mission, develop their long-term vision 
and establish a competitive advantage in the market. The main dimensions of entrepre-
neurial orientation consistently used in the literature are: innovativeness, risk-taking and 
pro-activeness [Rauch et al., 2009, pp. 763–764].

Grant [2010, pp. 16–18] defines business strategy as “the means by which individu-
als and organizations achieve their objectives”. A well-designed strategy comprises the 
following components: simple and consistent objectives with a long-term focus; a good 
understanding of the firm’s business environment; a fair evaluation of the firm’s resources; 
and effective implementation. Its formulation and practical adoption is important for 
achieving success by micro-enterprises [Lemańska-Majdzik, 2009].

Growth can be understood as “the process of increasing in size” that occurs over 
a specified period of time [Oxford University Press, 2016]. This concept can measure 
change (e.g. volume of sales) when the firm expands. Growth can also describe a process 
of firm expansion that results in an increase in magnitude or an improvement in quality 
[Davidsson et al., 2010]. Thus, the growth orientation construct captures the choices and 
decisions women business owners make when the object of their firms is to expand in the 
future [Kelley et al., 2011].

Human capital is an assessment of the economic value of a person’s skill set. This con-
cept recognizes that the productivity and skills of employees, as well as their usefulness 
to the company, can be significantly improved by investing in education, acquiring busi-
ness experience or upgrading their professional abilities [Investopedia, 2016]. A person’s 
human capital components are their age, professional business experience and completion 
of a formal education [Parker, 2009].

Davidsson and Honig [2003, p. 307] define social capital as “the ability of actors to extract 
benefits from their social structures, networks and relationships”. Social capital includes 
such groups as immediate and extended family, close friends, local communities, and 
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business as well as work contacts [Parker, 2009, pp. 119–121]. Women micro-entrepreneurs 
can benefit from their engagement in personal and professional social networks that con-
tribute to the firm’s survival, as well as long-term success [McGrath Cohoon et al., 2010].

Micro-enterprises that strive to succeed in a competitive market must acquire suf-
ficient financial capital from various sources (e.g. own funds, bank loans, etc.) to fund 
their operations and facilitate long-term growth [Carter et al., 2012]. Studies on women’s 
entrepreneurial undertakings indicate that females often had less capital at startup as com-
pared to males [Carter, Allen, 1997]. This funding deficit when firms are formed adversely 
affected their performance and prospects for future development [McAdam, 2013].

Computers, software, the Internet and modern communication technology have 
revolutionized how business organizations are managed. Information and communica-
tion technology (ICT) are viewed as one of the most important factors that impact the 
profitability and growth of enterprises around the world [Stair Jr. et al., 1989]. The imple-
mentation of ICT allows firms to reduce operating costs, improve management efficiency, 
and increase profitability [Nordin et al., 2011].

Firm characteristics include such organizational variables as enterprise age; company 
size; legal form; the number of founders; initial start-up capital; and the extent to which 
net earnings are reinvested in the business [Parker, 2009, pp. 320–321]. Studies reveal that 
venture team size [Westhead, Howarth, 2006] and operating a firm as a limited liability 
[Capelleras, Greene, 2008] are associated with the growth intentions of the owners.

Finally, in this study, the control variables such as “business location”, “legal form”, “eco-
nomic activity classification” (under PKD-2007) 2 and “micro-enterprise size” (measured 
in terms of the number of employees and revenue size) were used in the three multivariate 
regression models. Their inclusion in the statistical data analysis was made to capture their 
indirect impact (positive or adverse) on the investigated dependent variable “Composite 
business performance”. The control variables were grouped within the micro-enterprise 
firm characteristics (see Figure 1).

Research Method

This study was designed as exploratory in nature. As a result, the researcher sought 
to answer the following research question:
• “What key factors positively influenced the achievement of success in business by 

women micro-entrepreneurs who operated their firms, located within the Mazovia 
Voivodeship of Poland, during 2011–2013?”

To address this research question a cross-sectional design was adopted.3

The target population comprised of women-owned (e.g. sole proprietorship) and 
co-owned (e.g. civil law partnership) micro-enterprises registered in the Mazovia Voivode-
ship in Poland. The legal form of the examined companies included sole proprietorships, 
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partnerships, limited partnerships and limited liability companies in which the combined 
ownership share of women was at least 51% of total assets. The study included micro-en-
terprises from all sectors of the economy. The firms selected for the survey had to operate 
for a minimum of three years. A woman-owned micro-enterprise was defined as a legally 
independent business entity that hired less than 10 employees during the 2011–2013 period 
and generated an annual turnover of below 2 million EUR. The surveyed female-owned 
firms were drawn using a systematic sampling method.4 The target sample size established 
for the study was 3,000 women business owners.5

The questionnaire was pilot tested on a small sample (n=11) of women-owned firms 
from the Mazovia Voivodeship. For this purpose semi-structured interviews were con-
ducted to ensure the reliability and validity of the questionnaire. The respondents were 
selected using a snowball sampling method.6

The design, testing, and use of the Internet-based questionnaire to conduct the survey 
was outsourced to a professional market research company.7 The validity and reliability 
of the data collection process was performed according to the acceptable research stand-
ards. The survey was administered by a combination of CAWI (computer assisted web 
interview) and CATI (computer assisted telephone interview) research methods between 
September 10 and September 30, 2014. At the end of the survey, 309 respondents filled out 
a valid online questionnaire, constituting an acceptable response rate of 14%.8 Zikmund 
et al. [2009, p. 233] regard response rates from E-mail or Internet-based surveys ranging 
between 10 and 15%, as good indicators of the data collection process when no special 
considerations (e.g. product samples, money vouchers, etc.) are used to significantly 
increase the respondent participation rates.

The dependent and independent variables, used in the exploratory factor analysis, were 
measured on either a 7-point itemized rating scale or a 7-point Likert scale. In the case of 
categorical variables, which had more than two categories as predictors, dummy variables 
were created with the aid of frequency distribution tables for each variable in order to use 
them in multivariate regression models.9

The data analysis relied on the IBM® SPSS® Statistics ver. 21 software package. Frequency 
tables, descriptive statistics methods, diagrams and cross-tabulations were deployed 
in the initial exploration of the independent variables. Exploratory factor analysis was 
used to create five factors, which were later summated into composite scales. Pearson’s 
r, Spearman’s rho and Kendall’s tau correlation coefficients were calculated to detect 
statistically significant associations with the dependent variable “Composite business 
performance”. The identified plausible success predictors were used in the evaluation 
of three multivariate regression models A, B and C to identify the one with the highest 
explanatory power.
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The Characteristic Features of Surveyed Women  
Micro-entrepreneurs and their Firms10

The dominant age category of women business owners was the “30–39 years age group” 
(34,6%). The majority of surveyed women micro-entrepreneurs (78%) completed some 
form of university education (45%). Most surveyed females had “6–10 years” of practi-
cal business experience in the industry (34%). The overwhelming majority of women 
micro-entrepreneurs (91,9%) operated as sole proprietors, with only 2,6% being limited 
liability companies. Most female business owners were in consumer services (72,8%). The 
selection of specific economic activity by women reflected their level of education, prior 
work experience, and business experience.

The largest concentration of female-owned micro-enterprises (58,9%) was in Warsaw 
(Poland’s capital). Only 11% of respondents were from rural areas. In terms of firm size, 
54,7% of the surveyed women-owned firms operated as self-employed entities. Only 8,1% 
had more than six workers. The majority of women business owners (79,9%) reported that 
during 2011–2013 their business operations were mainly funded from internal sources 
(e.g. retained earnings). Bank loans (11,7%) were the largest external source of finance 
reported by the respondents.

Presentation of Study Findings: Exploratory Factor Analysis

An exploratory factor analysis was used for data reduction purposes to create a new set 
of variables (i.e. extracted factors) to replace the original variables from the questionnaire. 
The rationale for applying this method was to retain the character of the variables within 
each question of the questionnaire while reducing their number used in the multivariate 
regression models. The data analysis procedures recommended by Hair Jr. et al. [2014, 
pp. 89–149] and Field [2013, pp. 665–719] were followed.

Table 1 summarizes the exploratory factor analysis. Five factors were extracted using 
the principal components technique with an unrotated factor solution. This technique 
was applied to summarize most of the original information found in the data (i.e. the 
total variance) in a minimum number of factors [Hair Jr. et al., 2014]. All investigated 
variables had factor loadings in excess of 0,500, indicating they are statistically signif-
icant at an α significance level of 0,05 for the sample size of 309 observations [Hair Jr. 
et al., 2014]. A factor loading shows how a measured variable is strongly correlated with 
the extracted factor [Zikmund et. al., 2009]. For example, the variable “X18A: (item 1)” 
contributed a loading of 0,967 (96,7%) towards the extracted factor called “Composite 
business performance”.
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Eigenvalues measure how much variance is explained by each extracted factor. The 
factors are extracted by using eigenvalues greater than 1,0 as a guideline. In this study only 
five factors were extracted [Field, 2013]. The factor labeled “Composite business perfor-
mance” resulted in the highest eigenvalue of 3,601 and explained as much as 90,02% of 
the total variance. By contrast, the factor “Social capital” generated the lowest eigenvalue 
equal to 1,748 and explained only 43,7% of the total variance.

TABLE 1.  Summary statistics of the exploratory factor analysis output for the five 
extracted factors

Variables investigated
(items in questionnaire 
used to measure each 

construct)11

Factor extracted

Composite 
business 

performance

Entrepreneurial 
orientation

Growth 
orientation

Usage of 
information and 
communication 

technology (ICT)

Social 
capital

Unrotated factor loadings per variable:
Composite business performance:
X18A: Item 1 0,967
X18B: Item 2 0,969
X18C: Item 3 0,950
X18D: Item 4 0,908
Entrepreneurial orientation:
X22A: Item 1 0,859
X22B: Item 2 0,769
X22C: Item 3 0,829
X22D: Item 4 0,502
Growth orientation:
X24A: Item 1 0,787
X24B: Item 2 0,767
X24C: Item 3 0,617
X24D: Item 4 0,821
Usage of information and communication technology (ICT): 
X26A: Item 1 0,505
X26B: Item 2 0,787
X26C: Item 3 0,721
X26D: Item 4 0,703
Social capital:
X33A: Item 1 0,588
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Variables investigated
(items in questionnaire 
used to measure each 

construct)11

Factor extracted

Composite 
business 

performance

Entrepreneurial 
orientation

Growth 
orientation

Usage of 
information and 
communication 

technology (ICT)

Social 
capital

X33B: Item 2 0,526
X33C: Item 3 0,804
X33D: Item 4 0,693

Exploratory factor analysis summary:
Eigenvalues
(Sum of Squares) 

3,601 2,268 2,262 1,888 1,748

Percentage of variance 
explained by each factor

90,02% 56,71% 56,54% 47,21% 43,70%

Cronbach’s alpha (4 items) 0,963 0,694 0,740 0,626 0,531
Cronbach’s alpha (3 items) N/A 0,787 N/A N/A 0,541

Note: A principal components analysis was selected to extract the five factors using the unrotated component factor solution. 
Factor loadings of over 0,500 per variable are shown in Table 1. Number of observations n=309. N/A means “not applicable”.
S o u r c e :  own elaboration.

Cronbach’s alpha (α) coefficient was calculated to test the reliability of the scales that 
measured each extracted factor. This statistic evaluates the internal consistency of all var-
iables that comprise the composite scale and ranges from 0 to 1 [Hair Jr. et al., 2014]. The 
Cronbach’s alpha statistic for “Composite business performance”, which includes all four 
items from the questionnaire, is equal to 0,963. This result indicates a very high reliability 
of the overall scale used to measure this construct. In turn, the value of Cronbach’s alpha 
statistic for “Social capital”, which includes three items from the questionnaire with the 
highest factor loadings, amounts to only 0,541. This result shows a rather low level of 
reliability of the overall scale used to measure this construct. However, due to the explor-
atory nature of this study, the achieved value of this statistic for “Social capital” may be 
regarded as marginally acceptable. In the case of the extracted factors “Entrepreneurial 
orientation” and “Social capital”, the Cronbach’s alpha coefficient was recalculated for 
only three items from the questionnaire to improve the overall reliability of their scales.

During the last stage of analysis, a combined scale was computed for all five extracted 
factors following the recommendation by Hair Jr. et al. [2014, pp. 124–126]. Consequently, 
for “Composite business performance”, “Growth orientation” and the “Usage of informa-
tion and communication technology (ICT)”, four items were used to calculate a combined 
scale. However, for “Entrepreneurial orientation” and “Social capital” only three items were 
included to compute a combined scale. The five factors were further used in multivariate 
regression analysis.



Exploration of Key Success Factors that Influence Business Performance:... 75

Presentation of Study Findings: Correlation Coefficients 
Analysis

Pearson’s correlation coefficient (r), Spearman’s correlation coefficient (ρ or rho) and 
Kendall’s correlation coefficient (τ or tau) were used to detect statistically significant 
correlations between the dependent variable “Composite business performance” and 
plausible business success predictors.

Table 2 summarizes the results for the three correlation coefficients. All categorical 
predictors were recorded into dichotomous (for two categories) or dummy variables 
(in case of more than two categories) with values of one or zero to be used subsequently 
in the multivariate regression models.

The correlation coefficients results show that “Entrepreneurial orientation”, “Age – up 
to 39 years”, “Education level – university and higher” and “Micro-enterprise growth” 
demonstrated the highest level of positive association with the dependent variable “Com-
posite business performance.” In the case of “Entrepreneurial orientation” and the “Age 
– up to 39 years” variables, the correlation was moderately strong in magnitude in terms 
of the size of the effect.12

TABLE 2.  The results of correlation coefficients for business success predictors 
and control variables

Investigated variables Pearson’s r Spearman’s 
rho (ρ) 

Kendall’s tau 
(τ) 

1. Dependent variable (i.e. predicted variable): 
Y: Composite business performance 1,000 1,000 1,000
2. Independent variables (i.e. business success predictors): 
X3: Role in business 0,140 (*) 0,135 (*) 0,114 (*) 
X4: Business partners 0,126 (*) 0,136 (*) 0,113 (*) 
X8: Business experience –0,344 (**) –0,384 (**) –0,274 (**) 
X9a: Markets served – Local –0,206 (**) –0,204 (**) –0,172 (**) 
X9b: Markets served – Regional 0,019 (NS) 0,012 (NS) 0,010 (NS) 
X9c: Markets served – Domestic 0,114 (*) 0,123 (*) 0,104 (*) 
X9d: Markets served – International 0,115 (*) 0,110 (NS) 0,092 (NS) 
X11: Human capital 0,120 (*) 0,122 (*) 0,102 (*) 
X19: Micro-enterprise growth 0,214 (**) 0,225 (**) 0,189 (**) 
X21a: Success factor – Perseverance and determination 0,010 (NS) 0,020 (NS) 0,017 (NS) 
X21b: Success factor – Business experience –0,110 (NS) –0,112 (*) –0,094 (*) 
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Investigated variables Pearson’s r Spearman’s 
rho (ρ) 

Kendall’s tau 
(τ) 

X21c: Success factor -Woman’s entrepreneurial 
personality traits

0,128 (*) 0,123 (*) 0,104 (*) 

X21d: Success factor – Previous industry experience 0,151 (**) 0,155 (**) 0,130 (**) 
X21e: Success factor – Finding a market niche 0,007 (NS) 0,016 (NS) 0,013 (NS) 
X21f: Success factor – Family members’ support –0,045 (NS) –0,040 (NS) –0,034 (NS) 
X21 g: Success factor – Exploitation of market 
opportunities

0,076 (NS) 0,067 (NS) 0,056 (NS) 

X21h: Success factor – Other success factor 0,065 (NS) 0,064 (NS) 0,054 (NS) 
X21i: No success achieved –0,214 (**) –0,225 (**) –0,189 (**) 
X23: Business plan 0,126 (*) 0,134 (*) 0,112 (*) 
X25a: Customers served – Retail –0,165 (**) –0,160 (**) –0,135 (**) 
X25b: Customers served – Micro and small enterprises 0,021 (NS) 0,013 (NS) 0,011 (NS) 
X25c: Customers served – Medium-size and large 
enterprises

0,174 (**) 0,176 (**) 0,148 (**) 

X27: Financial capital 0,139 (*) 0,138 (*) 0,116 (*) 
X30: Business strategy 0,147 (**) 0,159 (**) 0,134 (**) 
X32a: Business strategy – Offering distinctive products 
/ services

0,007 (NS) 0,022 (NS) 0,019 (NS) 

X32b: Business strategy – Improvement of customer 
service

0,121 (*) 0,110 (NS) 0,092 (NS) 

X32c: Business strategy – Offering new products / 
services

–0,111 (NS) –0,105 (NS) –0,088 (NS) 

X32d: Business strategy – Marketing and advertising of 
products / services

0,044 (NS) 0,056 (NS) 0,047 (NS) 

X32e: Business strategy – Adaptation of products / 
services features to client needs

0,059 (NS) 0,066 (NS) 0,056 (NS) 

X32f: Business strategy – Other strategy used 0,097 (NS) 0,093 (NS) 0,078 (NS) 
X32 g: No business strategy used –0,147 (**) –0,159 (**) –0,134 (**) 
X34a: Age (up to 39 years) 0,327 (**) 0,334 (**) 0,281 (**) 
X34b: Age (40 to 49 years) –0,026 (NS) –0,037 (NS) –0,031 (NS) 
X34c: Age (50 to 59 years) –0,251 (**) –0,248 (**) –0,209 (**) 
X34d: Age (60 and more years) –0,121 (*) –0,120 (*) –0,101 (*) 
X35: Education level (university and higher) 0,216 (**) 0,220 (**) 0,185 (**) 
X40: Entrepreneurial orientation 0,365 (**) 0,368 (**) 0,272 (**) 
X41: Growth orientation 0,182 (**) 0,166 (**) 0,122 (**) 
X42: Usage of information and communication 
technology (ICT) 

0,122 (*) 0,131 (*) 0,094 (*) 

X43: Social capital 0,157 (**) 0,158 (**) 0,115 (**) 
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Investigated variables Pearson’s r Spearman’s 
rho (ρ) 

Kendall’s tau 
(τ) 

3. Control variables:
X5a: Business location – Warsaw –0,044 (NS) –0,045 (NS) –0,038 (NS) 
X5b: Business location – Other city 0,020 (NS) 0,009 (NS) 0,007 (NS) 
X5c: Business location – Village 0,040 (NS) 0,058 (NS) 0,049 (NS) 
X7: Legal form 0,123 (*) 0,119 (*) 0,100 (*) 
X10a: Economic activity classification – Services 0,186 (**) 0,174 (**) 0,146 (**) 
X10b: Economic activity classification – Trade –0,151 (**) –0,142 (*) –0,119 (*) 
X10c: Economic activity classification – Other –0,086 (NS) –0,080 (NS) –0,067 (NS) 
X14a: Micro-enterprise size (No employees) 0,094 (NS) 0,097 (NS) 0,082 (NS) 
X14b: Micro-enterprise size (1 to 5 employees) –0,149 (**) –0,150 (**) –0,126 (**) 
X14c: Micro-enterprise size (6 to 9 employees) 0,093 (NS) 0,100 (NS) 0,084 (NS) 
X14d: Micro-enterprise size (10 or more employees) 0,033 (NS) 0,019 (NS) 0,016 (NS) 

Note: The sample size is n = 309 observations. Abbreviations and symbols used for each reported correlation coefficient’s value 
are: (NS) for “Not statistically significant”; (*) for p < 0,05; (**) for p < 0,01 level and (***) for p < 0,001 level. All correlation 
coefficients were calculated using a two-tailed test of statistical significance.
S o u r c e :  own elaboration.

In turn, the values of the correlation coefficients for “Business experience”, “Age – 50 
to 59 years”, “No success achieved” and “Markets served – Local” were found to be the 
predictors that displayed the highest level of negative associations with the measured 
dependent variable “Composite business performance”. However, only the “Business 
experience” variable was (relatively) moderately strong in terms of the size of the effect.

Presentation of Study Findings: Evaluation of Multivariate 
Regression Models

The rationale for using multivariate regression models in this study was to identify 
the best combination of plausible business success predictors, previously evaluated with 
the three correlation coefficients (see Table 2), which positively influenced the predicted 
dependent variable “Composite business performance”. The objective of adopting this 
analytical method was to identify an empirical model with the highest explanatory power 
as measured by the adjusted coefficient of multiple determination (the adjusted R2).

Table 3 presents a summary of key statistics used to evaluate the three multivariate 
regression models A, B and C. These models were constructed based on the variable 
groupings shown in the theoretical research model presented in Figure 1. Consequently, 
“Model B” comprises plausible business success predictors grouped within the characteristic 
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features of the woman micro-entrepreneur dimension of the theoretical research model. In 
turn, “Model C” depicts the independent variables categorized within the characteristics 
and resources of the female-owned firm research dimension of the theoretical research 
model. “Model A” includes all plausible success predictors shown within the two variable 
groupings of the theoretical research model.

TABLE 3.  Summary statistics for “Model A”, “Model B” and “Model C” evaluated with 
multivariate regression analysis

Model evaluation statistics Model A Model B Model C
Coefficient of multiple correlation R 0,650 0,600 0,533
Coefficient of multiple determination R squared (in %) 42,3% 36,0% 28,4%
Adjusted coefficient of multiple determination R squared (in %) 36,1% 31,5% 22,3%
ANOVA F-test value 6,796 8,083 4,687
ANOVA F-test significance level 0,000 0,000 0,000
Number of observations (n)  309 309 309

Note: The dependent variable investigated “Composite business performance” was extracted with exploratory factor analysis 
and calculated as a combined scale (a mean of four performance-related items).
S o u r c e :  own elaboration.

Our ANOVA (the analysis of variance) results indicate that there is sufficient evidence 
to reject the null hypothesis which posits that the investigated combination of predictors 
included in the three investigated regression models do not fit the sample data better than 
the baseline model containing only the intercept. This is because the ANOVA F-test values 
are statistically significant for all investigated models at the p < 0,001 level. As a result, all 
three evaluated models include regression coefficients that are found to be statistically 
significantly different from zero. “Model A” (R2 = 42,3%) displayed the highest explanatory 
power (the largest expected effect size) of the predicted dependent variable while “Model 
C” (R2=28,4%) showed the lowest explanatory power (the smallest expected effect size). The 
value of the coefficient of multiple determination (R2) for “Model A” indicates that all the 
business success predictors and control variables – included in this model – explained as 
much as 42,3% of the variation in the predicted dependent variable “Composite business 
performance”. In terms of its overall goodness of fit, “Model A” may be regarded as the one 
with a medium size of the expected effect considering the achieved R2 for 309 observations.

However, the adjusted coefficient of multiple determination (the adjusted R2) is a much 
better indicator of the regression model evaluation because it shows how much variation 
in the “Composite business performance” can be expected if it has been derived from the 
population from which the sample was drawn. Thus, this statistic shows the loss of the 
predictive power of the investigated model [Field, 2013]. In the case of “Model A”, which 
displays the highest explanatory power, the net effect of this adjustment reduced the R2 
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value from 42,3% to 36,1% or by 6,2%. As a result, we can conclude that the adjusted R2 
shows some decrease in the explanatory power of “Model A” due to the inclusion of 25 
potential success predictors and five control variables in the multivariate regression analysis. 
However, in the case of “Model C”, which showed the lowest explanatory power, the net 
effect of the adjustment decreased the value of R2 from 28,4% to 22,3% or by 6,1%. The 
loss of predictive power of “Model C” is similar in percentage terms to that of “Model A”.

TABLE 4.  The estimates of unstandardized (Bs) and standardized (Betas) regression 
coefficients and their t-test statistical significance value for “Model A”

Description of predictors and control 
variables for “Model A”

Unstandardized 
Regression 

Coefficients

Standardized 
Regression 

Coefficients t-test Significancep- 
-value

B Standard 
Error Beta (β) 

Intercept (constant) 1,146 0,638 1,796 0,074 (#) 
X34a: Age (up to 39 years) 0,751 0,208 0,226 3,608 0,000 (***) 
X34b: Age (40 to 49 years) 0,336 0,211 0,091 1,593 0,112 (NS) 
X40: Entrepreneurial orientation 0,311 0,086 0,198 3,606 0,000 (***) 
X21d: Success factor – Previous industry 
experience

1,082 0,294 0,180 3,683 0,000 (***) 

X32b: Business strategy – Improvement of 
customer service

0,569 0,256 0,120 2,224 0,027 (*) 

X32d: Business strategy – Marketing and 
advertising of products / services

0,284 0,373 0,040 0,760 0,448 (NS) 

X32f: Business strategy – Other strategy used 0,414 0,236 0,095 1,758 0,080 (#) 
X9c: Markets served – Domestic 0,414 0,198 0,111 2,091 0,037 (*) 
X9d: Markets served – International 0,541 0,230 0,124 2,353 0,019 (*) 
X5b: Business location – Other city 0,349 0,175 0,099 1,989 0,048 (*) 
X7: Legal form 0,078 0,387 0,013 0,202 0,840 (NS) 
X4: Business partners 0,301 0,234 0,084 1,291 0,198 (NS) 
X25c: Customers served – Medium-size and 
large enterprises

0,363 0,196 0,095 1,854 0,065 (#) 

X27: Financial capital 0,480 0,197 0,121 2,434 0,016 (*) 
X35: Education level (university and higher) 0,444 0,193 0,114 2,301 0,022 (*) 
X41: Growth orientation 0,066 0,076 0,048 0,864 0,388 (NS) 
X10a: Economic activity classification 
– Services

0,317 0,185 0,088 1,717 0,087 (#) 

X11: Human capital 0,973 0,416 0,302 2,341 0,020 (*) 
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Description of predictors and control 
variables for “Model A”

Unstandardized 
Regression 

Coefficients

Standardized 
Regression 

Coefficients t-test Significancep- 
-value

B Standard 
Error Beta (β) 

X15b: Micro-enterprise size – Revenue 
(500 000 to 1 000 000 PLN) 

0,591 0,277 0,105 2,130 0,034 (*) 

X16a: Business goal – Personal 0,066 0,156 0,021 0,423 0,672 (NS) 
X30: Business strategy 0,141 0,206 0,042 0,684 0,495 (NS) 
X38d: Managerial competency – Planning 
and analysis skills

0,211 0,268 0,038 0,790 0,430 (NS) 

X21c: Success factor -Woman’s 
entrepreneurial personality traits

0,273 0,232 0,058 1,180 0,239 (NS) 

X21h: Success factor – Other success factor 0,233 0,317 0,036 0,737 0,462 (NS) 
X23: Business plan –0,255 0,166 –0,077 –1,541 0,124 (NS) 
X43: Social capital –0,114 0,074 –0,082 –1,537 0,125 (NS) 
X42: Usage of information and 
communication technology (ICT) 

–0,023 0,062 –0,021 –0,375 0,708 (NS) 

X8: Business experience –0,041 0,013 –0,178 –3,067 0,002 (**) 
X37: Managerial competencies usefulness for 
success in business

–0,187 0,241 –0,037 –0,775 0,439 (NS) 

X14a: Micro-enterprise size (No employees) –0,698 0,418 –0,216 –1,670 0,096 (#) 

Note: The dependent variable is “Y: Composite business performance” (combined scale calculated as a mean of four perfor-
mance-related items). Number of observations is n = 309. Abbreviations for each reported statistical significance value of the 
t-test are: (NS) for “Not statistically significant”; (#) for p < 0,10; (*) for p < 0,05; (**) for p < 0,01 and (***) for p < 0,001 level.
S o u r c e :  own elaboration.

Table 4 shows the estimates of the unstandardized (Bs) and standardized (Betas) 
regression coefficients for “Model A”, which was found to be the best in terms of its 
explanatory power (R2 = 42,3%; adjusted R2 = 36,1%). All business success predictors and 
control variables were included in the model using the “enter” method. The standardized 
regression coefficients (Betas or β) indicate the importance of the contribution of each 
evaluated business success predictor. Thus, the larger its absolute value the greater its 
impact (positive or negative) on the predicted dependent variable [Field, 2013].

Specifically, in order of magnitude of positive effect, the independent variables “Human 
capital”, “Age (up to 39 years)”, “Entrepreneurial orientation”, “Success factor – Previous 
industry experience”, “Markets served – International”, “Financial capital”, “Business 
strategy – Improvement of customer service”, “Education level (university and higher)”, 
“Markets served – Domestic”, “Customers served – Medium-size and large enterprises”, and 
“Business strategy – Other strategy used” were the most favorable performance predictors 
of women-owned micro-enterprises from the region during 2011–2013. Surprisingly, 
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the independent variable “Business experience”, measured in number of years, adversely 
affected the business performance of the firms under study.

In the case of control variables, “Micro-enterprise size –  Revenue (500 000 
to 1 000 000 PLN)”, “Business location – Other city” and “Economic activity classification 
– Services” displayed a positive, but small impact on the performance of women-owned 
firms. “Micro-enterprise size (No employees)” had an adverse influence on the studied 
dependent variable, while “Legal form” was not statistically significant in terms of its 
influence on the success of the female-owned micro-enterprises.

The analysis of diagnostics for “Model A” showed that it did not suffer from a mul-
ticollinearity problem because the VIF statistic’s (variance inflation factors) values were 
below 10 for all investigated independent and control variables [Field, 2013]. In turn, 
the “casewise diagnostics” of the standardized residuals showed that no more than 5% of 
observations in the data had absolute values above two standard deviations. Moreover, 
no outliers were detected [Field, 2013]. The Durbin-Watson test for serial correlations 
between errors in “Model A” amounted to 1,861. This figure indicates that the residuals 
in this model are uncorrelated [Field, 2013]. In summary, the diagnostics statistics for 
“Model A” showed that it is sufficiently able to predict the values of the examined dependent 
variable “Composite business performance”.

Discussion of Study Results

This study examined plausible business success predictors contributing to the suc-
cess of women-owned and co-owned micro-enterprises from the Mazovia Voivodeship 
in Poland. Business success was measured by the dependent variable “Composite business 
performance”. The success predictors were grouped within two research categories, namely: 
the characteristics of a woman micro-entrepreneur, and the characteristics of (and the 
resources owned by) the micro-enterprise (see Figure 1).

Regarding the first grouping category, factors that favorably influence the performance 
of women-owned and co-owned micro-enterprises in the region are: “Age (up to 39 years)”, 
“Entrepreneurial orientation”, “Success factor – Previous industry experience”, “Business 
strategy – Improvement of customer service”, “Business strategy – Other strategy used” 
and “Education level (university and higher)”.

Successful women business owners in the Mazovia Voivodship in Poland are ideally 
30–39 years old, with a university degree or finished postgraduate studies. These female 
micro-entrepreneurs also had several years of full-time prior industry experience before 
starting their firms. Similar research findings are reported in developed countries across 
the globe [Taylor, Newcomer, 2005]. However, female participation rates in entrepreneur-
ship vary substantially around the world. For example, in Pakistan only 1% of women are 
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business owners, while as much as 40% of females in Zambia are engaged in entrepre-
neurship [Kelley et al., 2013, p. 15].

Women micro-entrepreneurs whose firms achieved superior performance during 
2011–2013 had a business strategy to gain an advantage over their competitors in the 
industry. The most effective strategy was associated with quality improvement, efficiency 
and timeliness of the customer service provided. This was because most women-owned 
micro-enterprises studied operated in the consumer services sector. Thus, this study 
confirms the findings of other investigations that emphasized the importance of iden-
tifying and adopting effective strategies, and marketing practices by women small 
business owners to achieve a competitive advantage over their rivals in the industry 
[Zapalska et al., 2015].

Successful women micro-entrepreneurs within this region are innovative and assume 
more risk, but at a moderate level. They also display a greater pro-activeness in adapting 
to changing customer demand, client preferences, market trends, and competitors’ actions. 
These elements evidence an above average “Entrepreneurial orientation” in the marketplace, 
and support the literature results that have identified a positive relationship between the 
entrepreneurial behavior of women business owners and the economic performance of 
their firms [Iakovleva, Kickul, 2006].

Regarding the second grouping category, the factors that favorably influence the per-
formance of women-owned and co-owned micro-enterprises in the region are: “Human 
capital”, “Markets served – International”, “Markets served – Domestic”, “Financial capital”, 
as well as “Customers served – Medium-size and large enterprise”.

Our research indicates that women micro-entrepreneurs who hire skilled and experi-
enced employees on a full-time or part-time basis (invest in the firm’s “Human capital”) 
achieve more favorable business results than those female business owners who are 
self-employed. Consequently, women-owned firms that operate as self-employed entities 
may experience more difficulty in successfully competing with larger micro-enterprises 
in a highly competitive marketplace. By comparison, other scholars who analyzed wom-
en’s entrepreneurship, focused on the importance of the “Human capital” components 
associated specifically with female business owners (e.g. completed education, previous 
industry experience, etc.) and their impact on the success of their firms [Coleman, 2007]. 
However, the findings of this study emphasize the need for women micro-entrepreneurs 
to hire, develop and retain skilled workers (the employee “Human capital” component) 
to ensure the success of their businesses in the future.

The most successful women-owned businesses in Mazovia Voivodeship offered their 
products and services to customers from many administrative regions of the country 
(“Markets served – Domestic), and even to clients residing abroad (“Markets served – Inter-
national”). In a more competitive and globalized business environment, it may no longer 
be sufficient to cater only to local customers (from borough, county, or provincial markets) 
in many industries in order to survive. Moreover, women micro-entrepreneurs who are able 
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to attract and retain more business sector clients (e.g. “Customers served – Medium-size 
and large enterprises”) also display better performance than those micro-enterprises that 
focus their attention only on retail clients, served within local markets. Other studies 
reveal that, in comparison with large enterprises, both female- and male-owned small 
firms still remain relatively understudied within the context of their market orientation 
[Elg, 2003]. In developed countries the link between market orientation of firms and their 
overall business performance has been relatively well-established [Perry, 2014]. However, 
in transition countries, researchers were not able to find conclusive evidence concerning 
the relationship between the market segment of customers served (retail versus business 
clients) and performance of female- and male-owned micro-enterprises [Lemańska-Ma-
jdzik, 2009]. These inconclusive results may be associated with a relative scarcity of studies 
on this topic within the CEE region economies.

The findings of this study indicate that successful female business owners relied pri-
marily on their own resources (“Financial capital”) to fund their operational activities 
and the short to medium-term growth needs of their firms. However, the dependence 
of these micro-enterprises on the “organic growth strategy” 13 may restrict their future 
development unless these firms generate sufficient profit to achieve the owners’ long-term 
business objectives. By contrast, many researchers emphasize the need to seek external 
sources of financial capital (e.g. business partners, bank loans, etc.) to support the profit 
and business expansion of their firms [Nordin et al., 2011].

Considering the control variables used in the study, women-owned firms with sales 
revenue ranging from 500 000 to 1 000 000 PLN, which had a business seat in another 
city than Warsaw, and operated in the services sector of the economy were found to be 
the most successful in business during 2011–2013. In turn, female-run firms organized as 
self-employed entities were the least successful. However, the favorable or adverse impact 
of these control variables on the examined dependent variable was relatively small, but 
statistically significant (see Table 4). Some international studies show that specific “firm 
location” may be a less important factor affecting the success of women-owned businesses 
in comparison with other contributing variables like “prior industry or work experience”, 
“professional business networks”, or “availability of capital” [McGrath Cohoon et al., 2010].

Limitations of the Study

The main limitation of this study is that the general level of its findings (the external 
validity) is restricted to the sub-population of women-owned and co-owned micro-en-
terprises registered within the Mazovia Voivodeship in Poland. This is because research 
results obtained from only one administrative region may not reflect the views and business 
practices of female micro-entrepreneurs from other regions of the same country.
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The study was designed as cross-sectional in nature, in which data were collected at 
a single point in time. This is also a limitation of this research. The statistically significant 
positive relationships between the investigated variables, observed in the three multivariate 
regression models A, B and C, may not necessarily represent bona fide causal relationships 
in the long-run. Consequently, a longitudinal design is a logical direction for a follow-up 
research. Such a study design could show changes in independent variables over time and 
their impact on the performance of micro-enterprises.

Finally, the identified positive relationship in “Model A” between “Composite busi-
ness performance” and several investigated independent variables (e.g. “Entrepreneurial 
orientation”, “Business strategy”, etc.) may be mediated by several possible moderating 
variables (e.g. firm size, type of industry, ownership status, enterprise life cycle, state 
of the economy, etc.). This needs to be empirically verified by future studies structured 
in a longitudinal design fashion.

Conclusions and Recommendations for Future Research

The research findings of this study show that the survival and future progress of female-
owned business undertakings in the Poland’s transitioning economy may be linked to the 
presence of key success factors (i.e. business success predictors). These predictors were 
evaluated using three multivariate regression models A, B and C. “Model A” indicated 
the highest explanatory power of the predicted dependent variable “Composite business 
performance” (R2=42,3).

Our research findings reveal that the most successful women micro-entrepreneurs 
within the Mazovia Voivodeship in Poland were typically 30–39 years old; completed 
a tertiary education level; acquired at least three years of practical business experience; 
displayed above average entrepreneurial orientation; and had a business strategy to effec-
tively compete with their rivals. Moreover, the superior performing women-owned and 
co-owned micro-enterprises hired skilled and experienced employees (“Human capital”); 
offered products or services to domestic and international clients; were able to attract 
business sector customers; and had sufficient funds to manage their firms (“Financial 
capital”). Our identification and analysis of these key success factors provides a broader 
understanding of the entrepreneurial performance of women-owned firms within the 
context of the Polish experience.

It is recommended that this research be replicated in other administrative regions 
of Poland (e.g. in less developed provinces like the Warmińsko-Mazurskie Voivodeship) 
and also within other Central and Eastern Europe countries (e.g. Czech Republic) for 
comparative purposes.
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Women’s entrepreneurship is regarded internationally as “a dynamic social and eco-
nomic phenomenon” [Leszczyński, 2013, pp. 120–123]. As a result, prospective inquiries 
may be more insightful if they include independent variables from the process (e.g. the 
recruitment, training and retention of employees) and business environment (e.g. the nature 
of maintained relationships with customers and suppliers). These variable groupings may 
be used to develop complex theoretical models and formulate research hypotheses, which 
can be verified empirically using structural equation modeling (SEM).

Scholars may also compare the sub-populations of male and female micro-entrepre-
neurs to obtain a more complete picture of this complex and multidimensional research 
phenomenon. Such research could detect possible differences in the key success factors 
that affect the performance of these firms by using gender as the company type grouping 
variable.

Acknowledgement

This study was supported by the Polish Ministry of Science and Higher Education 
grant KGS/BMN/04/14.

Notes

1 Author’s e-mail address: dariusz.leszczynski@gmail.com.
2 The acronym “PKD-2007” refers to the Polish Classification of Activities (PKD). It is a hierarchi-

cally systematized division and coding system of the different types of social-economic activities, in which 
firms are engaged in [GUS (Central Statistical Office of Poland), 2016].

3 A cross-sectional design refers to the collection of data from many respondents at a single point 
in time [Bryman, Bell, 2011, p. 53].

4 Women-owned micro-enterprises, eligible for the study, were drawn from a large online database. 
However, all business contact details (i.e. telephone numbers, e-mails, etc.) were obtained from publicly 
available websites used by these micro-enterprises and through direct contact with firms’ owners. Sys-
tematic sampling is a probability sampling method, in which the eligible cases for the study are selected 
from a sampling frame at established fixed intervals [Bryman, Bell, 2011, p. 719].

5 The target sample size of 3,000 women-owned (e.g. sole proprietorship) or co-owned (e.g. civil 
law partnership) micro-enterprises was determined by the use of a statistical sample size online calculator, 
owned by Raosoft ® Inc. and an assumed realistic response rate of 10% (300/0,10). The sample size calculator 
applied in the formula the following variables: the margin of error, the confidence level, the population 
size and the response distribution [Raosoft, 2004].
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6 The snowball sampling method is a form of convenience sample, in which the researcher approaches 
the first eligible respondents for the study, and then uses these contacts to obtain referrals to other potential 
respondents that are relevant to the research topic under study [Bryman, Bell, 2011, pp. 192–193].

7 Internet survey data collection was outsourced to a professional market research company. This 
company is a member of the Polish Association of Public Opinion and Marketing Research Firms (OFBOR). 
More information on this organization and its activities can be obtained by visiting their official Internet 
website at http://www.ofbor.pl/ [Organizacja Firm Badania Opinii i Rynku (OFBOR), 2016].

8 The achieved response rate was calculated according to the formula recommended by Bryman 
and Bell [2011, p. 189]. As a result, the response rate = [number of usable questionnaires / (total sample 
– unsuitable or uncontactable members of the sample) x 100%]. Thus, the achieved response rate in the 
study was calculated as [309 / (3,000 – 799) × 100%] = 14,04% or about 14%. The hired research company 
provided the information on the “unsuitable or uncontactable members of the sample”.

9 A full description of all variables used in the data analysis process, their level of measurement and 
the operationalization adopted in the study, was not included in this paper because of article size limi-
tations. Readers interested in this content should contact the author directly by using the e-mail address 
provided herein.

10 The descriptive statistics of women micro-entrepreneurs from the Mazovia Voivodeship of Poland 
were calculated based on the sample of n = 309 observations.

11 In Table 1 the full names of items used in the questionnaire (the investigated variables) that meas-
ured each construct (the extracted factor) were replaced with abbreviated labels (e.g. “Item 1”, “Item 2”, 
etc.) to condense the data displayed. Readers interested in a full description of the items used in the 
questionnaire for each measured construct should contact the author directly by using the e-mail address 
provided herein.

12 According to Field [2013, p. 270], the measure of a correlation coefficient’s effect size, which falls 
within the range from +/– 0,300 to +/– 0,500, indicates a medium positive or negative effect in terms of 
the magnitude of the result.

13 The term “organic growth” means that the firm expands its operations using its own (internal) 
energy and resources (capabilities) such as retained earnings. It occurs without mergers or acquisitions, but 
may include some minor takeovers such as the purchase of production facilities [Schwenker, Spremann, 
2009, p. 321].
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Abstract

This study investigates how vertical linkages impact the innovative activity of both 
medium-high and high technology industries in Poland. The data for this research were 
collected in structured telephone or e-mail interviews with managers and company owners. 
The final data set includes 1,355 firms. The analysis is based on probit modeling that allows 
us to determine the probability of innovative activity in relation to a number of supplier 
and customer groups or a type of vertical linkage. We find that the number of suppliers 
and customers shape innovative activity; specifically, the more groups of suppliers and 
customers the higher level of innovative activity. This analysis suggests that appropriate 
suppliers and customers can greatly accelerate innovation activity.
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JEL: O32, O33

Introduction

A substantial body of literature in management and organization (studying strategy, 
supply chain management, organization behavior), as well as in economics, has explored 
the effect of cooperation along the value chain on innovation processes (Powell et al., 
1996; Jacobides et al., 2006; Schilling et al., 2007; Soosay et al., 2008). However, most of 
these studies focus on leading developed economies, and research involving less developed 
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coutries is scarce. This gap is not easily filled, since results obtained in developed countries 
may not take into account essential conceptual differencies between them and emerging 
economies [Hoskisson et al., 2000]. Poland is a particular case of an emergingeconomy 
that abandoned communist style central planning in favor of free markets twenty-five 
years ago, but (as is typical in transtion economics) remains burdened by its rcent history. 
For example, a low level of mutual trust is an outgrowth of the former system that still 
influences the structure of industry and innovation cooperation patterns.

In the context of the global economy, vertical linkages have been studied as a way that 
multinational foreign firms shape the development of local firms through their purchasing 
behavior. Vertical linkages support the local supply industry and transfer knowledge to local 
suppliers [Lall, 2002]. Most literature on this activity focuses on foreign direct investment 
technology spillovers via vertical linkages, and examines vertical spillovers from foreign 
firms to domestic suppliers [Markusen, Venables, 1999; Javorcik, 2004; Blalock, Gertler, 
2008]. Globalization makes supply chains more competitive by increasing the number 
of firms and customer expectations of performance, quality and cost. Manufacturers 
are now a part of complex business networks spanning different industries in different 
countries. To survive they build strategic partnerships with suppliers, foster customer 
relationships, and learn to share key information with their partners [Vickery et al., 2003]. 
Firms realize that it is important not only to improve efficiencies within an organization, 
but also in their whole supply chains, to be more competitive. Hence, the essential con-
dition for remaining competitive in the global race is to prioritize effective supply chain 
management (SCM) to enhance profitably [Tan et al., 2002]. Firms in supply chains are 
under constant competitive pressure to reduce costs, increase quality, improve customer 
service and ensure continuity of supply [Goebel et al., 2003; Pearson et al., 1996]. Most 
academics agree that a substantial part of the innovation process occurs between buyers 
and sellers in the supply chain [Lundwall, 1986; Hakansson, 1987; Hakansson, Snehota, 
1995]. Companies adopt innovation in various ways, including innovation cooperation 
with their suppliers [Soosay et al., 2008], and the most likely core innovative suppliers are 
specialized, technically competent firms located close to buyersain an embedded trusted 
relationship [Schiele, 2006].

Li et al. [2007] showed an empirical link between trust in suppliers and operational 
effectiveness – defined as low cost and high quality. Trust enables the informal exchange 
of technical knowledge. It speeds up the process of cooperative agreements (but varies 
on the industry level) [Harabi, 1998]. Close interaction with customers leads to devel-
oping and introducing innovations [Bellingkrodt, Wallenburg, 2013], who are a source 
of knowledge and ideas that can lead to new products and services [Chesbrough, 2006].

The main goal of this paper is to determine the impact of vertical linkages on the 
innovation activity of both medium-high and high technology industries in Poland. Our 
main hypothesis is that in Poland’s low trust environment, a higher diversity of both 
suppliers and customers facilitates greater innovation activity, and that firms with more 
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supplier and customer linkages invest more, implement more new technologies, and are 
more willing to cooperate with various partners to innovate.

The Structure of Medium-High and High Technology Industries 
and Innovation Activity

Manufacturing industries can be grouped into four categories according to their 
research and development (R&D) intensity: high, medium-high, medium-low and low 
technology. They are classified using the ISIC Rev. 3 breakdown of activity.2 This ranking 
uses data on R&D expenditure divided by value added, and R&D expenditure divided by 
production for 12 OECD countries during the period 1991–1999.3 The medium-high-tech-
nology group is composed of: chemicals (excluding pharmaceuticals); machinery and 
equipment; electrical machinery and apparatus; motor vehicles; trailers and semi-trail-
ers; railroad equipment and transport equipment. The high-technology group includes: 
pharmaceuticals; office, accounting and computing machinery; radio, television and 
communication equipment; medical, precision and optical instruments; aircrafts and 
spacecrafts [Hatzichronoglou, 1997].

Innovation can be defined as a process or the result of a series of actions [Dolińska, 
2010]. The typical innovation process includes creation of the idea, research and develop-
ment, design, production and dissemination [Stawasz, 1999]. The result may refer to any 
good, service or idea that is perceived by the customer as new [Pomykalski, 2001]. There 
are numerous innovation definitions, but in this paper the OECD definition of innovation 
is adopted. The OECD Manual defines innovation as “the implementation of a new or 
significantly improved product (good or service), or process, a new marketing method, 
or a new organizational method in business practices, workplace organization or external 
relations” [Oslo Manual, 2005, p.46]. Innovation encompasses three levels of novelty (new 
only to the firm, new to the industry in the country or to the operating market of the 
firm, and new to the word). It can include both product and process. [Oslo Manual, 2005, 
p.80]. Innovation is the result of various scientific, technical, organizational, financial and 
commercial activities that lead or are intended to lead to their implementation. There are 
three main areas of innovation activity: research and development (R&D), acquisition of 
knowledge in the form of patents, licenses, technical services and the purchase of inno-
vative machinery and equipment needed to produce new processes and products [Janasz, 
Kozioł-Nadolna, 2011]. Firms can support a rich set of specific innovative activities 
to develop or acquire innovations. These may include: (a) R&D to develop new product 
or process concepts and occasionally marketing or organizational innovations, (b) buy-
ing technical information (paying fees or royalties for patented inventions, purchasing 
trademarks or buying know-how), (c) investing in equipment, machines and software 
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or in land or buildings (including enhancements, modifications and repairs) required 
to implement product and process innovations, (d) developing human skills and new 
methods of marketing new or enhanced goods, (e) such other activities as designing, 
planning and testing new products and services, process implementations or production 
methods [Dwojacki, Hlousek, 2008]. Companies can carry internal R&D activity based 
on in-house investment in buying equipment and software, or they can invest in new 
capabilities purchasing R&D services from others.

Methodology

The methodological part is based on probit modeling. The value of the dependent 
variable is dichotomous, which prevents the use of a multiple regression. Binary probit 
models have only two categories in the response variable: event A (1) or non-A (0). The 
assumption here is that data come from a random sample and Y values are statistically 
independent whereas the probability that Y = 1 is defined by the normal distribution. In 
the case of the model where an independent variable can only take values of 0 or 1, the 
expected value of the dependent variable can be interpreted as the conditional proba-
bility of the event at fixed values of the independent variables [Liao, 1994]. Estimation 
of parameters in models containing a dichotomous variable can be performed using the 
maximum likelihood method (MLE). This method computes the set of values of the model 
parameters that maximizes the likelihood function, which ensures the best match of the 
obtained model with the observed data, and for discrete random variables it maximizes 
the probability of the observed data under the resulting distribution. The maximum-like-
lihood method offers a unified approach to estimation, which is well-defined in the case 
of normal distribution [Welfe,- 1998].

The nonlinear estimation procedure uses a quasi-Newton algorithm to find the min-
imum of the loss function. Hence, a collection of the best estimators for the loss function 
is calculated [Stanisz, 2007]. Maximizing the likelihood function for the probit model is 
based on a nonlinear estimation [Maddala, 2006].

The statistical verification of models and their parameters relies on Wald’s tests with 
Chi-square statistics and Student’s t-tests. All calculations were performed with Statistica 
software. For the sake of brevity, the author presents only models with statistically sig-
nificant predictor variables. Due to difficulties in interpretation, the probit calculations 
were performed only for models with one predictor variable. In interpreting the models, 
a positive sign in front of a parameter means that the probability of an innovative event 
(P1) is more likely in a given group than the probability of it (P2) in other groups.

Variables used as factors to distinguish between comparison groups for which sepa-
rate probit models were estimated, include the number of groups of suppliers (0,1,2,3,4 
and more), the number of groups of customers (0,1,2,3,4 and more) and linkage types 
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(homegenous, heterogenous). The models explain whether firms are more likely to take 
a particular innovation action if they cooperate with a higher number of suppliers or 
customers groups depending on the diversity of their suppliers and customers.

Research Sample

The scope of this study concerns innovation activity in medium-high and high tech-
nology industry. It concers both product and process innovations new only to the firm.

We employed a questionnaire sent by e-mail and a telephone interview with a manager 
or company founder. All data were gathered between 2008–2013 in Poland. Information 
was collected from all Polish regions and stored in a database based on commercial and 
non-commercial sources of information such as Teleadreson, PKT and others. The response 
rate was about 15 percent. The final data set includes 1,355 questionnaires, including 981 
(72.4 percent) from medium-high technology enterprises and 374 (27.6 percent) from the 
high technology sector. Table 1 shows the sample structure by technology and firm size.

TABLE 1. Sample by technology and firm size (number and share in percent)

Technology Micro (0–9) Small (10–49) Medium 
(50–249) Large (>249) Total

Medium-high 252 25.69 350 35.68 275 28.03 104 10.60 981 72.4
High 172 45.99 103 27.54 66 17.65 33 8.82 374 27.6
Total 424 31.29 453 33.43 341 25.17 137 10.11 1355 100

S o u r c e :  own elaboration.

National capital are represented by 1,105 enterprises (81.55 percent) whereas foreign 
capital firms include 142 companies (10.48 percent) and 108 (7.97 percent) units have 
mixed capital. Table 2 shows the sample structure by industry.

TABLE 2. Sample structure by industry

Industry Number (Share in percent) 
Total high technology 374 (27.60) 
Manufacture of instruments and appliances for measuring, testing and 
navigation; watches and clocks 187 (13.80) 

Manufacture of basic pharmaceutical products and pharmaceutical 
preparations 60 (5.17) 
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Industry Number (Share in percent) 
Manufacture of communication equipment 70 (4.43) 
Manufacture of computers and peripheral equipment 52 (3.84) 
Manufacture of air and spacecraft and related machinery 5 (0.37) 
Total medium-high technology 981 (72.40) 
Manufacture of machinery and equipment (28) 480 (35.42) 
Manufacture of electrical equipment
Electrical machinery and apparatus, n.e.c. 227 (16.75) 

24 without 24.4 Manufacture of chemicals and chemical products 156 (11.51) 
34 Manufacture of motor vehicles, trailers and semi-trailers 82 (6.05) 
35.5 Manufacture of other transport equipment 21 (1.55) 
35.2 Manufacture of railway locomotives and rolling stock 15 (1.11) 

S o u r c e :  own elaboration.

The Impact of Vertical Linkages on Innovation Activity

Both suppliers and customers were assigned to 24 manufacturing sectors.4 The total 
number of linkages between firms and groups representing suppliers is 2,591 while the 
total number of linkages between firms and groups representing customers is 850. Thus, 
for a hundred surveyed companies, we have 190 links with groups representing suppliers 
and 60 links with groups representing customers.

Of 1,355 firms 381 firms (28.12 percent) cooperate with at least one group of suppliers 
and one group of customers at the same time. Moreover, 331 firms (81 percent out of 381) 
cooperate with sectors representing different industries. When analyzing the structure 
of suppliers we found that 13.71 percent of firms cooperate with 4 or more divisions 
representing suppliers whereas 17.87 percent of firms claim close relations with 3 divi-
sions. The number of firms cooperating with two or one group of suppliers is similar and 
amount to 27.72 and 27.17 percent, respectively. The structure of customers is different: 
4.6 percent of firms cooperate with four or more groups representing customers, 5 per-
cent of firms work with three groups, 9.5 percent of firms have close relations with two 
groups and 12.53 percent of firms cooperate with one group. Nearly 70 percent of firms 
do not cooperate with industry customers.

The technology-intensity classification of sectors of both suppliers and customers 
reveals different patterns.5 The share of suppliers from medium-low-technology industries 
(MLT) is 45.08 percent whereas the share of suppliers from medium-high-technology 
(MHT) is 47.16 percent. The number of suppliers from low-technology industries is the 
lowest, amounting to 6.21 percent. The share of customers from medium-high-tech-
nology (MHT) industries is 47.16 percent and from medium-low-technology (MLT) is 
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22.46 percent. The number of customers from high-technology (HT) industries is the 
lowest, amounting to 10.52 percent.

The top four groups of suppliers have a nearly 50 percent share, whereas the top five 
groups of customers have about 45 percent share. The share of the largest groups of suppli-
ers is as follows: Manufacture of basic metals (14.78 percent), Manufacture of machinery 
and equipment n.e.c. (12.47 percent), Manufacture of fabricated metal products (except 
machinery and equipment) (11.08 percent), Manufacture of electrical equipment (10.88 
percent), and Manufacture of rubber and plastic products (10.5 percen) t. On the other 
hand, the share of the largest groups of customers includes Manufacture of machinery and 
equipment n.e.c. (15.48 percent), Manufacture of motor vehicles, trailers and semi-trailers 
(11.58 percent), Manufacture of electrical equipment (9.34 percent), Manufacture of other 
transport equipment (6.26 percent), and Manufacture of food products (6.15 percent).

The next step is to examine the impact of the number of supplier groups on innovative 
activity. Table 3 includes probit models for zero, one, and two groups of suppliers.

TABLE 3. Probit models for none, one and two groups of suppliers

Innovation feature

Number of groups
None One Two

Para-
meter Std P1 P2

Para-
meter Std P1 P2

Para-
meter Std P1 P2

Investment in new fixed 
assets (including): buildings 
and grounds required 
to implement new products 
and processes

--- --- -.21 .08 .23 .30

Investment in new fixed 
assets (including): technical 
equipment and machinery

--- -.16 .08 .66 .72 ---

Investment in computer 
software -.23 .10 .62 .70 -.16 .08 .65 .71 ---

Implementation of new 
technology processes, 
including:

--- -.23 .08 .70 .78 ---

b) non production systems --- -.36 .08 .40 .27 ---
Innovation cooperation with 
suppliers --- -.26 .08 .22 .30 ---

S o u r c e :  own elaboration.

No links or a low number (0, 1 or 2) weakens innovative activity, while a large vari-
ety of connections (3, 4 or more groups) stimulates enterprises to innovative. The lack 
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of links with suppliers negatively affects decisions related to the purchase of computer 
software. Relationships within a single industrial group adversely affect the introduction 
of new technological processes, including implementation of non-production systems. 
Companies tend to limit their investment in machinery and technical equipment, as well 
as in computer software. Furthermore, they cooperate less with suppliers. Links with two 
groups of suppliers limit investment in new fixed assets including buildings and grounds 
required to implement new products and processes.

Table 4 includes probit models for three, four, or more groups of suppliers. Maintaining 
relationships with suppliers coming from three different industrial groups makes firms 
more likely to invest in new fixed assets including machinery and technical equipment. In 
addition, such companies implement new technological processes more often, including 
new production methods.

Working with suppliers representing four or more industrial groups fosters innovative 
activity the most. The greatest positive impact relates to investment in new fixed assets 
including technical equipment and machinery, the implementation of new technology 
processes, and investment in computer software. Firms tend to increase their investment 
in new production methods and non-production systems. High supplier diversity stimulates 
investment in research and development and encourages cooperation with universities.

TABLE 4. Probit models for three and four or more groups of suppliers

Innovation feature
Number of groups

Three Four or more
Parameter Std P1 P2 Parameter Std P1 P2

R&D expenditure --- .30 .10 .61 .50
Investment in new fixed assets .21 .10 .83 .77 .33 .12 .86 .77
Investment in new fixed assets (including): 
buildings and grounds required to implement 
new products and processes

--- .28 .10 .37 .27

Investment in new fixed assets (including): 
technical equipment and machinery .25 .10 .77 .69 .22 .11 .76 .69

Investment in computer software --- .22 .11 .76 .69
Implementation of new technology processes 
(including): .25 .10 .82 .75 .34 .12 .84 .75

a) new production methods .26 .09 .57 .47 .24 .10 .57 .47
b) non production systems --- .37 .10 .49 .34
Innovation cooperation with universities --- .29 .13 .13 .08

S o u r c e :  own elaboration
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Table 5 includes probit models for none and one group of customers. The lack of links 
with a specific group of customers encourages companies to launch new products, while 
other types of innovative actions are weakened. Investment in new fixed assets and invest-
ment in computer software are suppressed the most. Firms limit their implementations 
of new production methods and support systems and their readiness to invest in research 
and development decreases. No dominant group of customers has a negative impact on 
the propensity to take the innovation cooperation including suppliers and customers.

Innovation cooperation with customers representing one industrial group has a negative 
effect on the propensity to launch new products, though it facilitates the development of 
innovation cooperation in general, especially with customers.

TABLE 5. Probit models for none and one group of customers

Innovation feature
Number of groups

None One
Parameter Std P1 P2 Parameter Std P1 P2

R&D expenditure -.18 .07 .49 .56 ---
Investment in new fixed assets -.17 .09 .77 .82 ---
Investment in computer software -.34 .08 .66 .77 ---
Launching new products .16 .08 .66 .60 -.32 .11 .53 .65
Implementation of new technology processes 
(including): -.22 .08 .74 .81 ---

a) new production methods -.28 .07 .45 .56 ---
c) support systems -.25 .08 .27 .36 ---
Innovation cooperation with suppliers -.23 .08 .25 .33 ---
Innovation cooperation with customers -.33 .08 .21 .32 .44 .11 .38 .23
Overall innovation cooperation -.32 .07 .48 .60 .24 .12 .60 .50

S o u r c e :  own elaboration.

Table 6 presents a set of probit models for two, three, four or more groups of industrial 
customers. Maintaining relationships with customers from at least two different industrial 
groups encourages innovative actions. It helps to increase the frequency of investments 
in computer software. In addition, companies more often introduce innovative cooperation 
in general, including suppliers.

Having customers from three industrial groups affects investment in new fixed assets, 
including investments in machinery and equipment, computer software, and (most posi-
tiviely) the implementation of new technology processes. They also facilitate new methods 
of production and new support systems.
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Firms that maintain relationships with four groups of customers are more likely 
to investment in computer software and research and development. They implement new 
technologies including new production methods and both non-production and support 
systems.

TABLE 6. Probit models for two, three and four or more groups of customers

Innovation feature

Number of groups
Two Three Four or more

Para-
meter Std P1 P2

Para-
meter Std P1 P2

Para-
meter Std P1 P2

R&D expenditure --- --- .54 .17 .71 .50
Investment in new fixed assets --- .59 .22 .91 .77 ---
Investment in new fixed 
assets (including): buildings 
and grounds required 
to implement new products 
and processes

--- .33 .16 .40 .28 ---

Investment in new fixed 
assets (including): technical 
equipment and machinery

--- .48 .19 .84 .69 ---

Investment in computer 
software .30 .13 .78 .69 .38 .18 .81 .69 .50 .19 .84 .69

Implementation of new 
technology processes 
(including): 

--- .58 .21 .90 .75 ---

a) new production methods --- .52 .16 .67 .47 .34 .17 .61 .48
b) non production systems --- --- .33 .16 48 .36
c) support systems --- .32 .16 .41 .30 .38 .16 .44 .29
Innovation cooperation with 
suppliers .29 .12 .37 .27 --- ---

Innovation cooperation with 
research units (PAN) --- --- .50 .24 .08 .03

Overall innovation 
cooperation .25 .12 .60 .50 --- ---

S o u r c e :  own elaboration.

They are the only group of firms cooperating with public research units (PAN). As 
in the case of suppliers, a large variety of customers encourages companies to take actions 
that may contribute to the emergence of products based on knowledge, i.e. products which 
require R&D expenditure, innovation cooperation with universities or research units. Thus, 
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the increase in the number and diversity of industrial associations with both suppliers 
and customers has a positive effect on the frequency of introduction of new solutions.

The next part of the analysis introduces two types of vertical linkages: homogeneous, 
which define links with suppliers and customers in the same group; and heterogeneous, 
which describe links with suppliers and customers in different groups. Table 7 shows 
probit models for two types of vertical linkages: homogeneous links include suppliers 
and customers within the same group and heterogeneous ones consist of suppliers and 
customers within different groups.

The results indciate that simultaneous cooperation with suppliers and customers 
strengthens innovative activity in almost all areas. The influence in both cases is similar. 
However, homogeneous links facilitate cooperation with suppliers, whereas heterogeneous 
ones foster cooperation with universities.

TABLE 7. Probit models for homogeneous and heterogeneous vertical linkages

Innovation feature
Type of vertical linkages

Homogeneous Heterogeneous
Parameter Std P1 P2 Parameter Std P1 P2

R&D expenditure .20 .08 .57 .49 .16 .08 .56 .50
Investment in new fixed assets .23 .09 .83 .76 .21 .09 .83 .77
Investment in new fixed assets (including): 
technical equipment and machinery .18 .08 .75 .68 .18 .09 .75 .69

Investment in computer software .43 .08 .80 .65 .42 .09 .80 .66
Implementation of new technology processes 
(including): .21 .09 .81 .74 .26 .09 .82 .74

a) new production methods .30 .08 .57 .45 .31 .08 .58 .46
c) support systems .27 .08 .37 .27 .29 .08 .38 .28
Innovation cooperation with suppliers .19 .08 .32 .26 ---
Innovation cooperation with universities --- .24 .11 .11 .08
Innovation cooperation with customers .31 .08 .31 .22 .24 .08 .30 .22
Overall innovation cooperation .29 .08 .60 .48 .26 .08 .59 .49

S o u r c e :  own elaboration

Empirical findings from developed economies show that different innovation activi-
ties lead to different types of innovation. More advanced innovations – such as products 
new to the market – require to a higher extent and internal R&D and patenting and are 
stimulated and supported by cooperation with universities and research organizations. 
The introduction of products new to the firm only – such as adoptions or incremental 
changes – requires less R&D activities. Regarding external relations, cooperation with 
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external business partners (suppliers, customers) rather than with universities facilitates 
such innovation. [Tether 2002; Tödtling et al. 2009; Heidenreich 2009].

In contrast to developed economies, firms representing the MHT & HT industry 
in Poland tend to focus on in-house activities and are generally unwilling to cooperate. 
They tend to be passive beneficiaires of technology transfer and the low number of 
suppliers decrease their willingness to innovate. In this case the probability of taking 
innovation action is relatively low. The situation changes when the number of suppliers 
increases. With relatively low domestic demand for high technology products and services 
in Poland, firms tend to cooperate not only with suppliers and customers, but also with 
competitors to survive. By taking part in global chains, firms increase their technology, 
invest more in fixed assets, and implement new technology and processes. However, their 
ability to launch new original products and services is not increased due to the uncertain 
impact of knowledge diffusion. Hence, the best policy in terms of encouraging greater 
technology transfers from developed countries is to help domestic firms improve their 
technological capability through education, subsidies in research & development, and/or 
labor training. This findings can help better tailor Polish innovation policies and also be 
helpful for managers responsible for managing innovation.

Conclusions

Innovation activity depends on the type and diversity of vertical linkages in the 
medium-high or high-tech industry in Poland and this dependency is critical for its 
intensity. The more groups of suppliers and customers, the higher level of innovation. The 
increase in number of partners generates more activities leading to the development of 
products based on research and development and innovation cooperation with univer-
sities and research units. This phenomenon can be explained by analyzing the role firms 
play within these relationships. Companies aspiring to play the role of leaders are more 
willing to build and manage linkages, while others focus on direct advantages. Firms 
with numerous linkages invest more in fixed assets, implement new technologies and are 
willing to cooperate with various partners. The simultaneous cooperation with suppliers 
and customers strengthens innovative activity in almost all areas. By contrast,companies 
with no partners tend to limit their innovative activity. The impact is the greatest on the 
most frequently undertaken activities, such as investment in technical equipment and 
machinery, implementation of new technology processes and investment in computer 
software. Medium-high and high technology industries have their distinguishing char-
acteristics. Our analysis suggests that the appropriately chosen suppliers and customers 
can accelerate innovation activity. However these industries are going through a period 
of rapid change involving the production system as a whole, which calls for identifying 
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the supply relationship evolution to better reveal the circulation of information and tech-
nology. Such finindgs should broaden the understanding of industry-specific factors that 
affect firms’ competitive strategies.

Notes

1 Author’s e-mail address: p.dzikowski@universityofbusiness.eu
2 ISIC is the United Nations International Standard industrial Classification of all economic activities.
3 USA, Canada, Japan, Denmark, Finland, France, Germany, Ireland, Italy, Spain, Sweden and Great 

Britain.
4 NACE Rev. 2 Statistical classification of economic activities in the European Community, Eurostat 

Methodologies and Working Papers European Communities, 2008, pp. 65–69.
5 ISIC Rev. 3 Technology intensity definition. Classification of manufacturing industries into cat-

egories based on R&D intensities, OECD Directorate for Science, Technology and Industry, Economic 
Analysis and Statistics Division, 2011.
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Enterprises (SMEs) in Poland

Abstract

This study investigates the links between organizational culture, the use of open 
innovation sources and the performance of SMEs. The main hypothesis of the study is 
that a special type of organizational culture (termed innovative culture), which fosters 
creativity, learning and inter-employee cooperation – will correspond with a greater scope 
of open innovation sources and higher levels of innovative, operational and financial 
performance. The study was based on a representative CATI survey of 473 SMEs operat-
ing in manufacturing and services industries in Poland. Our statistical analysis relied on 
building and testing structural equation model with the AMOS software. The findings 
confirmed a positive association between innovative culture and the scope of open sources 
of innovation. However, innovative culture had no direct effect on the percentage of sales 
from new and modified products, which is often used as a metric of innovativeness, but 
did show a positive influence on an index of operational performance and ROI. Such 
statistical patterns suggest that fostering innovative culture is beneficial to a company, 
though probably not through an increased number of product innovations, but rather 
via process, administrative and marketing innovations, as well as other gains in efficiency 
attained due to more streamlined employee cooperation and knowledge exchange. The 
study adds to the existing body of knowledge in management science by providing a better 
understanding of mechanisms underlying innovative culture’s impacts on open innovation 
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practices and metrics of operational and financial performance in the context of small 
and medium enterprises.

Keywords: organizational culture, innovative culture, open innovation, innovation per-
formance, SMEs
JEL: M14, M54, O32

Introduction

Innovation is a major challenge facing organizations in the contemporary competitive 
environment. It is inevitable not only during times of prosperity, but also during a downturn 
as there is “significant business value to be gained by using innovation as a powerful tool 
for bottom line optimization” [Arthur D. Little, 2008]. Numerous studies have indicated 
a positive impact of innovations on firm performance [Guan, Ma, 2003; Hult, Hurley, 
Knight, 2004; Verhees, Meulenberg, 2004; Hilman, Kaliappen, 2015].

According to Chesbrough [2003a], global distribution of manufacturing and business 
process knowledge and insights, development and growth of low cost manufacturers and 
shrinking product life cycles create an environment in which sustained innovation is a major 
condition of sustainable competitiveness and profitable growth. Lack of innovation turns 
products into commodities and suppliers and their brands tend to lose their uniqueness. 
There are two models of sustaining innovative activities in order to escape the commod-
ity trap: either to concentrate on the search for new innovative opportunities internally, 
devoting large resources to developing internal R&D, or to rely on external knowledge 
sources. New technologies have increased the accessibility of external knowledge and 
complementary assets, and significantly expanded the potential for capturing knowledge 
from outside of the company and the use of it to develop innovative products [Chesbrough, 
2003b]. Knowledge multisourcing and sharing have turned into an attractive innovation 
managing alternative, especially for large corporations [Chesbrough, Brunswicker, 2013; 
Chesbrough, Vanhaverbeke, West, 2006].

The particular model characterized by sourcing innovations from external partners 
(outside-in) and sharing one’s own knowledge with others (inside-out) was named “open 
innovation” (OI). Chesbrough defined OI as “the use of purposive inflows and outflows 
of knowledge to accelerate internal innovation, and expand markets for external use of 
innovation” [Chesbrough, Vanhaverbeke, West, 2006, p. 1]. “The open innovation par-
adigm can be understood as the antithesis of the traditional vertical integration model 
where internal research and development activities lead to internally developed products 
that are then distributed by the firm” [Chesbrough, 2006, p. 15].
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Open innovation management is focused on exploring and exploiting a variety of 
innovation opportunities. It is deeply rooted in the co-creation concept, which is supported 
by von Hippel [2005], Vargo and Lusch [2004], Prahalad and Ramaswamy [2004]. Interest-
ingly, referring to Chesbrough’s study [2003], Theyel [2012] described open innovation as 
an example of an organizational innovation [2012], arguing that the novelty of this model 
lies in integrating internal capabilities with external ones. The ability to integrate valuable 
resources and capabilities is the basic condition of a sustainable competitive advantage 
according to the resource-based view [Penrose, 1959; Wernerfelt, 1984]. Resource integra-
tion as a function of the firm is also pointed out in the SDL concept [Vargo, Lush, 2004].

In the systematically growing literature exploring applications of the OI model, one 
can find empirical studies investigating the influence of knowledge multisourcing on firm 
innovation performance [Katila, Ahuja, 2002; Bullinger et al. 2004; Laursen, Salter, 2006; 
Lettl et al., 2006; Piller, Walcher, 2006; Zeng et al, 2010; Inauen, Schenker-Wicki, 2011; 
Mazur, Zaborek, 2015]. They confirm the beneficial effects of acquiring external sources 
of knowledge on firms’ innovative performance as some authors find that application of 
various sourcing methods may result in different innovation effects. [Katila, Ahuja, 2002; 
Laursen, Salter, 2006; Kang, Kang, 2009].

In a study explaining how knowledge searching behavior influences a firm’s perfor-
mance in introducing new products Katila and Ahuja [2002] identified two knowledge 
search dimensions: its depth, understood as the frequency of a firm reusing its existing 
knowledge, and its scope, understood as determining how widely the firm explores new 
knowledge. Taking into consideration the costs of oversearching in both dimensions, the 
authors hypothesized about the curvilinear relation of search depth and search scope with 
the number of new products introduced by an organization. The exploration of indus-
trial robotics companies’ searching behavior in Europe, Japan, and North America was 
based on secondary data. The results confirmed that new product market introduction is 
determined by moderating effects of both search dimensions. Contrary to expectations, 
a linear effect of a search scope on new product innovation was observed. Laursen and 
Slater [2006] studied the impact of the same two attributes of a firm’s openness in exter-
nal search strategies, i.e. the concepts of breadth (understood as scope) and depth, on an 
organization’s innovativeness. The results of their empirical study drawn from survey data 
from U. K. manufacturing firms showed that searching widely and deeply tends to improve 
firms’ innovation performance. However, this positive effect is observed only up to a cer-
tain point, afterwards adding a new source channel is unproductive [2006, pp. 131–132].

Other subjects studied in the literature include: major innovation sources [Enkel, 
Gassmann, 2008, 2010], OI motives [Van de Vrande et al., 2009] and inside-out open 
innovation as a driver of business performance [Lichtenthaler, 2009].

Among major OI themes warranting further research, Gassman, Enkel, Chesbrough 
[2010, pp. 213–214] pointed to the cultural perspective, highlighting the importance of 
organizational culture (understood as values and approaches, management strategies and 
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instruments, information systems and other artifacts) in implementing the OI model. In 
the same paper the authors found OI activities in SMEs to be under-researched in avail-
able publications. This observation was shared by Huinzingh [2011] and Huang [2013]. 
According to Gassman et al. [2010] studies on SMEs would help managers determine how 
to deal with open innovation efficiently. The need for including organizational culture into 
studies on SMEs’ innovation is also voiced by Van de Vrande et al. [2009]. They suggest 
that corporate organization and culture (affecting inter-organization relationships) are 
the major barriers restricting implementation of the OI model in Dutch manufacturing 
and services SMEs.

In the above-outlined context, the objective of the study is to diminish the knowledge 
gap concerning organizational culture’s impact on SMEs’ OI practices and their outcomes. 
The research is based on a survey of Polish SMEs representing the manufacturing and 
services sectors.

The paper is structured as follows: first, our literature review section investigates 
different ways of understanding and operationalizing the construct of organizational 
culture. Based on the existing literature we consider an innovative culture as a special case 
of organizational culture and its links with the innovative performance of businesses. The 
literature section concludes with a discussion of the dimensionality of innovative culture 
in previous research and in this article. Next, a conceptual model and hypotheses are 
presented, and research method outlined. Finally, findings and implications are discussed.

Literature Background

Defining Organizational Culture
In management science, organizational culture is widely studied and considered 

a crucial determinant of the organization’s performance. However, according to Watkins 
“while there is universal agreement that it exists and plays a crucial role in shaping behavior 
in organizations, there is little consensus on what organizational culture actually is” [2013]. 
Accordingly, a multitude of definitions are cited in the literature on the topic. Among them, 
the simplest and most frequently used defines organizational culture as “the way we do 
things around here to succeed“ [Lundy, Cowling, 1996]. According to Schein, culture is 
“an abstraction but its behavioral and attitudinal consequences are very concrete” [2004, 
p. 8]. It is a dynamic phenomenon “created by our interactions with others and shaped 
by leadership behavior, and a set of structures, routines, rules, and norms that guide and 
constrain behavior” [2004, p. 1].This definition also applies to organizational culture, 
or any group culture. Schein points out that “dynamic processes of culture creation and 
management are the essence of leadership” [2004, p. 1]. He opposes evaluating cultures 
in an absolute sense, as there are no “good” or “bad” cultures. What really matters is the 



Jolanta Mazur, Piotr Zaborek 108

relationship of a culture to the surrounding environment; in particular, societal culture. 
Indeed, according to Conrad and Poole, “organizations are embedded in societies and 
cannot be understood outside of a society’s beliefs, values, structures, practices, tension 
and ways of managing those tensions“ [2012, p. 5]. Schein presents a list of categories by 
various authors that identify groups of cultures by shared or common elements, such as 
observed behavioral regularities, group norms, espoused values, formal philosophy, rules 
of the game, climate, and many others [2004, pp. 12–13]. He suggests that although these 
categories relate to culture and can be viewed as culture manifestations, they themselves 
are not “the culture”. According to Schein, culture is usually an unconscious group char-
acteristic, stable and hard to change. It permeates all aspects of group functioning and 
ties together all elements into a coherent whole. Schein distinguishes between three levels 
of culture. The upper level is artifacts, i.e. a visible physical environment, products, style, 
myths and stories, observable rituals, etc. The second level consists of conscious espoused 
beliefs and values, such as strategies, goals, and philosophies. They can be discussed and 
modified. The deepest culture level is basic underlying assumptions. They are unconscious, 
taken for granted beliefs, perceptions, thoughts and feelings, which form a source of both 
values and actions [2004, pp. 25–37]. This level is the core of a culture.

Schein defines organizational culture as “a pattern of shared basic assumptions that was 
learned by a group as it solved its problems of external adaptation and internal integration 
that has worked well enough to be considered valid and, therefore, to be taught to new 
members as the correct way to perceive, think, and feel in relation to those problems” 
[2004, p. 17].

Another comprehensive study on approaches to organizational culture was presented 
by Deshpandé and Webster [1989]. Referring to Smircich’s previous work [1983] they 
distinguished the following major understandings of organizational culture found in the 
literature: (1) exogenous, independent variable; (2) endogenous, independent variable; 
(3) culture as a metaphor for organizational knowledge systems; (4) culture as a metaphor 
for shared symbols and meanings; and (5) culture as a metaphor for an unconscious mind 
grounded in various organizational science paradigms. The authors examined these para-
digms in terms of their potential contribution to the study of marketing management, and 
observed that a rapidly developing literature on organizational culture brought about many 
definitional, conceptual, and methodological issues that had to be solved by researchers. 
Pointing to a lack of consensus about the definition and measurement of organizational 
culture they proposed the following definition of their own: “the pattern of shared values 
and beliefs that help members of an organization understand why things happen and thus 
teach the behavioral norms in the organization” [p. 4].

Hurley and Hult [1998, p. 47] support the conceptualization of culture as a “system of 
beliefs in which actors internalize some meaningful order with respect to the organization” 
[Barney 1986; Schwartz, Davis, 1981]. Many researchers attempt to study organizational 
culture as “the values, beliefs and hidden assumptions that organizational members have 



Organizational Culture and Open Innovation Performance in Small and Medium-sized... 109

in common” [Cameron, Quinn, 1999; Naranjo Valencia, Sanz Valle, Jiménez Jiménez, 
2010], which is an approach that rests on the notion that hidden assumptions can be 
discovered through observed values and beliefs (espoused beliefs and values according 
to Schein [1989, p.4]). As such, in many empirical papers it seems that what is really 
being studied are artifacts, beliefs and values, and not the core of organizational culture. 
The problem is that many artifacts, beliefs and values can be interpreted in various ways, 
which can mislead the observer as to the basic assumptions that are the true culture core. 
On the other hand, many research methods (e.g. quantitative surveys) preclude first-hand, 
extensive involvement with organizations and their employees, which seems necessary 
to establish basic assumptions. Therefore, the next best thing may be to rely on proxy 
variables that are easier to observe, such as values, beliefs, and even recurring behavioral 
patterns, just as we do in this paper.

Organizational culture differs across organizations and even among departments of 
the same organization. Organizational cultures may be more or less ethical [Riivari et al., 
2012], and more or less innovative. In our opinion, there is only one organizational culture 
of a certain group of people at a single point in time. So the suggestion that “organizational 
culture plays a key role in developing knowledge culture” [Oliver, Kandadi, 2006, p. 19] 
is misguided. Unless, that is, the authors consider the current culture as a better or worse 
starting point in the process of turning it into an innovative culture. The same reserva-
tions concern the efforts of exploring the relationships between organizational culture 
and innovation culture in the organization [Sharifirad, Ataei, 2012]. In other words, we 
do believe that organizational culture can be more or less conducive to innovating, but 
innovation culture does not exist separate from the general culture of a business entity. 
As such, innovative culture is achieved through the process of organizational culture 
modifications [Simpson et al., 2006] supporting new knowledge creation by adopting 
new ideas (products) and behavior [Herkema, 2003].

Organizational Culture and Innovation
Towards the end of the 20th century the growing dependence of organizations’ success 

on their innovative capacity made studying determinants of company innovativeness very 
relevant. A chronology of research on creativity and innovation in organizations is briefly 
presented by McLean [2005]. According to De Long: “Any knowledge management strategy 
designed to improve business performance must address three components: (1) the work 
processes or activities that create and leverage organizational knowledge; (2) the technol-
ogy infrastructure to support knowledge capture, transfer, and use; and (3) behavioral 
norms and practices often labeled “organizational culture” that are essential to effective 
knowledge use” [De Long, 1997, p. 2].

The importance of organizational culture in such domains as innovation and knowl-
edge management is underlined in many later publications [Ruppel, Harrington, 2002; 
Janz., Prasarnphanich, 2003; Alavi, Kayworth, Leidner, 2005: Chang, Lin, 2015]. Studies 
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addressing determinants of organization’s innovation pointed to organizational culture as the 
crucial factor in moderating the intensity of innovative activity and its outcomes [Higgins, 
McAllaster, 2002; Jassawalla, Sashittal, 2002; Martins, Terblanche, 2003; McLean, 2005 
Jamrog et al., 2006; Koc, Ceylan, 2007; Laforet, 2015; Riivari et al., 2012; Naranjo-Valencia 
et al., 2011]. Within a set of works concerning relations between organizational culture 
and innovation two groups of publications can be identified. The articles in the first group 
outline culture’s restrictive impact on innovation [De Long, Fahey, 2000; McDermott, 
O’Dell, 2001]. Other publications in this group discuss an organizational culture as an 
innovation strategy barrier. Hurley and Hult, after Burns and Stalker [1961], described 
the capacity to innovate as “the ability of the organization to adopt or implement new 
ideas, processes, or products successfully” [1998, p. 44]. This capacity is underpinned by 
the interaction of culture and strategy, which have to fit together to induce innovations. 
If organizational culture does not support strategy, strategy will fail. McCracken pointed 
out such scenarios by quipping that “culture eats strategy for breakfast” [2006]. Therefore, 
in the case of strong organization cultures, “it may be more appropriate to tailor one’s 
strategy to one’s culture, rather than the other way around” [Gorman, 2007]. This prob-
lem is also discussed by Flynn and Chatman [2000]. The second group of publications is 
focused on organizational culture qualities which support innovation. The articles included 
there describe knowledge-oriented cultures, sharing cultures or innovation cultures, etc. 
[Zakaria et al., 2004; Oliver, Kendadi, 2006].

Some studies concerning organizational culture’s impact on innovation distinguish 
types of innovation (innovations new to the market vs. imitations) to connect them with 
the most appropriate (supportive) types of organizational culture (adhocracy culture vs. 
hierarchical culture) [Naranjo-Valencia, et al., 2011].

From the perspective of the current study, the most important are publications con-
cerning knowledge management and innovation management focused on the impact 
of organizational culture on an organization’s innovation performance. This literature 
consists of both conceptual works and empirical studies. Martins and Terblanche article 
[2003] is an example of the first category. Performing an in-depth literature review the 
authors developed a model explaining the influence of organizational culture on crea-
tivity and innovation. Hurley and Hult [1998] combined conceptual deliberations on 
implementing innovation in organizations following the market orientation perspective 
with an empirical study. Its results indicated that higher levels of innovativeness are asso-
ciated with cultures that emphasize learning, development, and participative decision 
making. The theoretical framework in a paper by Zheng [2009] integrates research on 
cultural factors influencing knowledge management effectiveness. Empirical studies of 
the association between innovation and organizational culture used data from various 
countries. The work by Deshpande et al. [1993] investigated corporate culture’s impact 
on innovativeness in Japanese firms. According to Darroch and McNaughton’s findings 
[2001] based on a survey of New Zealand companies, the highest innovativeness and the 
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best financial performance were achieved by the knowledge-management companies, 
combining a learning culture with close attention to market dynamics. The results of 
a survey of Spanish firms enabled Sanz-Valle et al. [2011] concluded that organizational 
culture can foster organizational learning and product innovation.Jiménez-Jiménez and 
Sanz-Valle confirmed that organizational culture is a major determinant of innovation 
strategy. In her empirical study of family SMEs, Laforet [2015] found that entrepreneurial 
culture (externally oriented, flexible, open, and long-term oriented) positively influences 
innovation performance in British firms.

In the context of culture-innovation relationships, useful insights are to be found 
in a survey of 852 small and medium-sized Polish firms by Mazur, Rószkiewicz and 
Strzyżewska [2008, 2011]. The authors measured knowledge orientation levels in three 
categories of knowledge practices: data and information generation and sharing between 
departments of a single company, as well as new knowledge creation, application and 
sharing with value chain partners. The scale items concerned various aspects of learning 
and market orientation. The findings showed that the top ranked companies in all three 
knowledge practice categories (which can be interpreted as companies characterized by 
a strong knowledge culture) performed the best. What is also interesting, those companies 
were managed by knowledge oriented leaders (leaders of high level knowledge orientation).

Some other authors perceive knowledge centered leadership and knowledge centered 
human resource practices as moderators of the relationship between knowledge explora-
tion and exploitation practices, and innovation outcomes [Donate, Guadamillas, 2011].

The above reported results led us expect that our sample companies’ innovative culture 
will support their innovation practices. Despite a fair number of papers on interactions 
between organizational culture and innovation, as mentioned earlier, attempts to combine 
the open innovation model and organization culture have been scarce [Katila, Ahuja, 
2002; Laursen, Salter, 2006; Inauen, Schenker-Wicki, 2011; Rass et al., 2013;] and therefore 
worth undertaking.

As a final note in this section, there is strong reason to believe that innovative culture, 
for its openness to external ideas and readiness to share knowledge, supports application of 
the open innovation model. This phenomenon is hardly noticed by organizational culture 
researchers. Santos-Vijande et al. [2013] called such a culture “co-creation culture” in their 
work investigating the influence of customers and first line employees on service firms’ 
innovation capacity and performance [p. 90]. The results demonstrated that co-creation 
makes the surveyed organizations more innovative than their competitors.

Organizational Culture Dimensions and Measurement
In the context of organizational culture dimensions, it is pertinent to reference 

a major academic debate of the 1990 s concerning the possibility of measuring cultures 
(also organizational cultures) [Denison, 1996; Hatch, 1993]. According to Schein [1992] 
measuring basic assumptions (the culture core) is impossible. However, there have been 
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numerous attempts at developing comparative culture measurement systems, usually at 
the level of values and behavioral norms [Denison et al., 2006; Homburg, Pflesser, 2000]. 
One example is the model of organizational culture by Denison et al. [2006], an expe-
rienced organizational culture researcher [Denison, 1984; 1990; 1996; 2000, Denison, 
Mishra, 1995; 1996, Fey, Denison, 2003], which is based on four cultural traits of organ-
izations: involvement, consistency, adaptability, and mission. Each of these four traits, or 
dimensions, is measured by three five-item indices. The complete set of 12 culture indices 
(which can be considered sub-dimensions) comprises: empowerment, team orientation, 
capability development, core values, agreement, coordination and integration, creating 
change, customer focus, organizational learning, strategic direction and intent, goals and 
objective, and mission (p. 34).

There are many organization culture typologies proposed in the literature. The typol-
ogy by Cameron and Quinn [1999] seems to be the most popular among researchers. The 
authors distinguished four culture types: adhocracy, clan, hierarchy and market cultures. 
They were identified by applying pairs of criteria: flexibility and discretion vs. stability 
and control, and internal focus vs. external focus. These criteria can also be treated as 
organizational culture dimensions.

Building on Hofstede’s et al. [1990] behavioral manifestations of culture, Chang and 
Lin [2015] studied organizational cultures to distinguish the following defining criteria: 
results vs. process oriented, tightly controlled vs. loosely controlled, job-oriented vs. 
employee-oriented, closed system vs. open system, and professional vs. parochial. There, 
each pair of opposing descriptors corresponds to a single cultural dimension, such as 
control level, openness etc.

Dimensions and Indicators of Innovative Culture
Implementing the innovative culture construct in our research model required deter-

mining its dimensions and indicators to effectively differentiate between innovation-oriented 
cultures and non-innovative ones. A literature review on organizational culture revealed 
that no one universal set of dimensions is used. Some authors add several features to the 
“standard” organizational culture dimensions. Others list a few specific dimensions reflecting 
innovativeness. Table 1 shows examples of items in questionnaires and their corresponding 
dimensions proposed in several empirical and conceptual studies on innovation cultures, 
knowledge cultures and learning cultures. An analysis of the content of these three terms 
in academic publications leads us to conclude that their manifestations are often similar. 
However, one can also find sources where the meaning of the three concepts is different, 
which depends largely on the definition of organizational culture adopted by particular 
authors. For instance, a narrow definition of organization culture can result in perceiving 
learning to be external to the organizational culture, such as in Sanz-Valle et al. [2011].

Table 1 gives a comprehensive summary of definitions, conceptualizations and examples 
of scale items used in earlier studies that guided our research. In the last column we offer 
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our interpretation regarding the focus areas or major dimensions of innovative culture 
in each of the cited works. In bold type are highlighted those themes that recurred most 
often in the literature and eventually ended up in our conceptual model as sub-dimensions 
of the innovative culture construct.

From the literature analysis we concluded that to comprehensively represent an organ-
izational culture’s capacity to foster innovations, three dimensions need to be accounted 
for: (1) creativity and risk taking, (2) internal cooperation and (3) learning focus. As such, 
our construct of innovative culture was composed of the three aforementioned elements.

TABLE 1.  Measures and dimensions of innovation/knowledge/learning cultures 
in previous publications

Source Construct 
studied Scale items for dimensions/measures

Focus areas (See 
note at the foot of 

the table) 
Donate and 
Guadamillas 
[2011] 

Knowledge- 
-centered culture

There has been a common language to support 
knowledge exchange and sharing between 
employees and departments.
An effort is made to encourage employees 
to experiment and implement new ideas in the 
working day.
An effort is made to inform employees that 
mistakes are a learning consequence and are 
tolerated up to a certain limit.
Culture is based on confidence and openness. 
The employees demonstrate responsible behavior 
and a high learning disposition.
All organizational members perceive the same 
purpose and feel bound to it.

Learning
Creativity
Openness
Internal 
cooperation

Santos-Vijande 
and González- 
-Mieres [2013]

Innovativeness = 
= innovative 
culture

Innovation proposals are welcomed in the 
organization. Management actively seeks 
innovative ideas. Innovation is not perceived as 
too risky and is not resisted.
People are not penalized for new ideas that do 
not work. Management promotes and supports 
innovative ideas, experimentation and creative 
processes. Innovation is supported to cope with 
competition.

Innovation
Creativity and 
risk taking
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Source Construct 
studied Scale items for dimensions/measures

Focus areas (See 
note at the foot of 

the table) 
Martins and 
Terblanche 
[2003] 

Determinants of 
organizational 
culture that 
influence 
creativity and 
innovation

Structure
-Flexibility
-Freedom
-Autonomy
-Empowerment
-Decision making
-Cooperative teams and group interaction
Support mechanisms
-Reward and recognition
-Availability of resources
-Time
-Information technology
-Creative people
Behavior that encourages innovation
-Mistake handling
-Idea generating
-Continuous learning culture
-Risk taking
-Competitiveness
-Support for change
-Conflict handling
Communication
-Open communication

Internal 
cooperation
Creativity and risk 
taking
Innovation
Openness
Learning

Dobni [2008] Innovation 
culture

Innovation propensity
Organizational consistency
Organizational learning
Creativity and empowerment
Market orientation
Value orientation
Implementation context

Creativity- 
Innovation
Learning
Internal 
consistency
Market
Implementation

Hurley and 
Hult [1998] 

Culture 
characteristics 
supporting 
innovation

Market focus
Learning and development
Status differentials
Participative decision making
Support and collaboration
Power sharing
Communication
Tolerance for conflict and risk

Market
Learning
Internal 
cooperation
Risk taking and 
creativity
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Source Construct 
studied Scale items for dimensions/measures

Focus areas (See 
note at the foot of 

the table) 
Slater et al. 
[2014] 

Organizational 
culture asa 
component of 
Radical Product 
Innovation 
Capability

Adhocracy
Customer orientation
Competitor orientation,
Technological orientation
Learning orientation
Willingness to cannibalize

Flexibility
Market
Technology
Learning

Hogan and 
Coote [2014] 

Organizational 
culture that 
supports 
innovation

Norms for Innovation
Examples:
-expectations of open communication about new 
ideas and approaches to solving problems
-expectations of co-operation and team work 
in developing new ideas and new ways of dealing 
with work tasks
Innovative Behaviors
Examples:
-solve clients’ problems in innovative ways
-implement innovative marketing programs
-innovate with software & technology
Values Supporting Innovation
Examples:
-valuing open communication within the firm
-valuing co-operation throughout the firm.

Internal 
cooperation
Openness
Creativity and 
innovation

Darroch and 
Naughton 
[2001] 

Knowledge 
management 
orientation

Learning focus
Market focus

Learning
Market

Mazur et al. 
[2008] 

Knowledge 
orientation

Market focus
Learning focus
Interdepartmental cooperation
Technology support
Power sharing
Participative decision making
Innovation reward system
External alliances

Market, including 
alliances
Learning
Internal 
cooperation
Innovation 
support systems

Sanz‐Valle 
et al. [2011] 

Learning or 
knowledge-
oriented culture

Employee desire to improve and learn
Openness, autonomy or self-direction
Employee empowerment
Risk assumption and ambiguity tolerance
Creativity
Teamwork, interaction with others, open 
dialogue
Long-term orientation
Organization commitment and mutual trust

Learning
Openness
Empowerment
Creativity and 
risk taking
Internal 
cooperation
Long-term 
orientation
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Source Construct 
studied Scale items for dimensions/measures

Focus areas (See 
note at the foot of 

the table) 
Dobni [2008] Innovation 

culture
Innovation propensity
Organizational consistency
Organizational learning
Creativity and empowerment
Market orientation
Value orientation
Implementation context

Creativity and 
innovation
Learning
Market
Value
Implementation

Notes:
Internal cooperation was expressed in different ways including: interdepartmental cooperation, power sharing, participative 
decision making, knowledge exchange and sharing, organization commitment and mutual trust, teamwork, interaction with 
others, etc.
Creativity and risk taking includes such elements as: supportive reward system, risk assumption and ambiguity, empower-
ment, encouragement to experiment and implement new ideas, support for change, innovation implementation support, etc.
Learning focus manifests through employees’ desire to improve and learn, learning support, and openness.
S o u r c e :  own elaboration.

It is worth emphasizing that we did not ignore the importance of market focus 
in innovative culture, which is sometimes explicitly included in conceptual models. We 
do subscribe to the view that innovations are beneficial only when they support organ-
ization competitiveness, so they always have to be considered in the market context. At 
the same time, we share the position of Slater and Narver who assert that market orienta-
tion (which can be understood as a form of market focus culture) is an aspect of general 
organizational culture, and not a separate construct. Even though we did not consider it 
relevant to account for market orientation as a separate construct in the model for this 
study, the meaning contained in this concept is spread throughout the constructs of crea-
tivity and risk taking and learning focus, which is also suggested by Slater [Slater, Narver, 
1995, p. 63]. In addition, the market value of innovations originated in a company will be 
gauged by endogenous variables in the model, such as percentage of revenues from new 
and modified products. In the remaining part of this section of the paper we will consider 
more closely the selected sub-constructs of innovative culture.

The creativity and risk taking dimension consists of two closely interconnected cate-
gories of creativity focus and risk proclivity. Addressing the relationship between innova-
tion and creativity McLean [2005] refers to the seminal works of Angle and Amabile et al. 
According to these authors, creativity and innovation are two closely related constructs 
[Angle, 1989]. While “creativity is the generation of novel and useful ideas, primarily at 
the individual level” [Amabile et al., 1996], innovation is the process of distinguishing, 
assessing, developing and implementing these ideas in practice. “It is creativity that fuels 
the innovation pipeline. In order for an organization to remain relevant and to compete 
in pursuit of its mission, management of organizations must pay close attention to both 
ends of the process, generating creative ideas frequently and utilizing its innovation process 
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to realize the potential value of those ideas” [p. 240]. On the other hand, risk taking is 
a trait that supports developing more groundbreaking innovations through a bolder cre-
ative process, with more resources involved but also an inherently higher probability of 
market failure. It can be argued that without tolerance for the possibility of market failure 
creativity is hampered by being channeled to providing only the most obvious and safest 
solutions. In other research, similar content could be found in the concept of openness 
to new ideas [Baker, Sinkula, 2009].

Learning focus, which can also be referred to as learning orientation, is widely consid-
ered to influence an organization’s innovation capability and its performance [Calantone 
et al., 2002]. Building a learning organization requires time to modify people’s attitudes, 
beliefs and decision taking processes [Garvin, 1993]. The literature differentiates between 
single-loop learning (ad hoc adaptation to a changing environment) and double-loop learn-
ing (creative learning). Creative learning means breaking free from norms and principles, 
which are irrelevant and unlearning certain behaviors [Nystrom, Starbuck, 1984]. Creative 
learning, however, should not be confused with creativity – creativity means generating 
new ideas, while creative learning is about preparing right conditions for this process.

Learning should be viewed as an organization-wide phenomenon, since in order 
to meet learning orientation objectives it is necessary to combine individual learning with 
organizational learning [Romme, Dillen, 1997].

There are many measures in the literature intended to represent aspects of internal col-
laboration. For example, Sanz-Valle et al. [2011] group them into the following categories: 
organization-dominant characteristics (family work relations, achievement orientation, etc), 
management of employees (teamwork, freedom, security of employment, etc.), organiza-
tional glue (trust, commitment, goal accomplishment, aggressiveness, etc.), and criteria of 
success (development of human resources, competitive market leadership, efficiency etc.)

In a number of studies [Sanz-Valle et al., 2011] internal collaboration is understood 
as a dimension fully characterizing a certain form of organizational culture (collaborative 
organizational culture). This culture is known to enhance organizational learning. Pérez 
López et al. [2004] investigated the degree to which collaborative culture influences organ-
izational learning and business performance in Spanish firms. Their research suggested 
that collaborative culture does not itself constitute a source of competitive advantage. It 
needs to be supported by learning to improve competitive performance. This suggestion 
is in line with our proposal of encapsulating internal cooperation and organizational 
learning under the innovative culture construct.

Open Innovation Performance
In recent years, open innovations have been a frequent topic of interest in man-

agement and economics research. There is a vast number of studies that investigate the 
performance of open innovation, and in particular its in-bound kind. These methods of 
measuring performance are highly relevant to the current research since measuring the 
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impact of organizational culture on open innovation is – in fact – about its performance 
in cultures with different degrees of innovativeness. Formally, innovation performance 
can be understood as the degree of success attained by firms in achieving goals related 
to new products, services and other novel solutions in business processes or management 
[Henard, Szymanski, 2001]. Even though a number of different metrics was used for gaug-
ing open innovation performance most of such measurement systems follows a similar 
structure to first identify direct effects of innovations, and then take a more general view 
at operational effectiveness and efficiency, and – finally – financial outcomes (for a broad 
overview of the current literature on innovation performance measurement and an orig-
inal comprehensive measurement framework see Thai and Liao [2014]). In our approach 
we also follow the same pattern starting from a direct measure of performance (here, the 
percent of revenues from new and modified products) through more general metrics of 
operational success for a company (see Table 3 for a detailed list) to a financial indicator 
that represents the profitability of the entire firm (here, ROI). This sequence is reflected 
in our hypotheses where we first assume a positive link between the use of open innovation 
sources and the percentage of revenues from new and modified products. Then we frame 
our hypotheses to link open-innovation sources directly and indirectly with operational 
and financial performance measures. The reason for this approach – similar to previous 
studies – is to assess the widest possible range of effects that open innovation can induce, 
with the weaker effects only visible in variance of sales from new and updated goods and 
services, and the stronger impacts registering at the level of financial metrics for the entire 
business. In essence, this hierarchy of effects is intended to enhance the comprehensibility 
and sensitivity of the analysis.

The present study fits into a stream of research probing how contextual factors affect 
the ties between open innovation and business performance. Such contextual factors served 
as moderators of regression paths from the use of open innovation to various performance 
measures. Examples of contextual factors of interest to researchers are market orientation 
(which is often seen as a kind of organizational culture [Cheng, Huizingh, 2014]), social 
capital (organizational culture is part of it [Rass et al., 2013]), access to tangible and intan-
gible resources [Garriga et al., 2013], competition intensity [Foroughi et al., 2013], and 
many other factors internal and external to the firm. From this point of view, innovative 
culture in this study can be seen as one of such moderators.

Conceptual Model and Research Hypotheses

The study aims to test the hypotheses that pertain to the way of operationalizing 
innovative culture and the links of this concept with relevant effectiveness and produc-
tivity metrics.
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For greater clarity, the scope of the research together with all the hypotheses was 
illustrated in the graph below.

FIGURE 1. Graphical model of the research concept and hypotheses

Creativity
and Risk
Taking

Internal
Cooperation

Learning
Focus

Innovative
Culture

ROI

Self-Reported
Outcomes

% of Revenues
from New and
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H.2.3

H.2.4

H.2.1
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H.3.3
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H.3.5
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S o u r c e :  own elaboration.

In particular, we propose:
H.1  Innovative culture is a second-order reflective construct measured by three first-order 

subconstructs of creativity and risk taking, learning focus and internal cooperation
H.2  Innovative culture is positively correlated with:

H.2.1 The number of used innovation sources
H.2.2 The percentage of revenues from new and modified products
H.2.3 Self-reported outcomes
H.2.4 ROI

H.3  There are differences between the economic sectors of manufacturing and services 
with regard to:
H.3.1 Innovative culture
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H.3.2 The number of used innovation sources
H.3.3 The percentage of revenues from new and modified products
H.3.4 Self-reported outcomes
H.3.5 ROI

H.4  The number of used innovation sources is positively correlated with:
H.4.1 Percentage of revenues from new and modified products
H.4.2 Self-reported outcomes

H.5  The percentage of revenues from new and modified products is positively correlated 
with:
H.5.1 Self-reported outcomes
H.5.2 ROI

H.6 Self-reported outcomes are positively correlated with ROI
These hypotheses were derived from the previously presented literature review and 

were designed to test the general research question of how the number of used innova-
tion sources (i.e., a search scope or breadth, determining how widely a firm explores new 
knowledge) impacts operational and financial outcomes, controlling for the influence of 
innovative culture and economic sector.

The economic sector here refers to a binary classification of surveyed companies into 
manufacturers or service providers, both operating in B2C markets. We chose to compare 
these two groups of firms expecting different results in terms of interactions between 
organizational culture and innovativeness. Service innovation is in many companies 
a result of interaction with customers and direct requests from them [Victorino et al., 
2005]. Although technology has enabled all companies to directly communicate with their 
customers in real time, first-line employees in services companies can observe customer 
experiences on the spot and propose dedicated service modifications, sometimes leading 
to company-wide innovations. Indeed, empirical research confirms the positive impact of 
service innovation on firm performance [Grawe et al., 2009; Hilman, Kaliappen, 2015]. 
Hence, economic sector serves as a control variable in our study.

Construct Operationalizations

Some of the variables used in the hypotheses cannot be measured directly and call for 
sets of indicators instead. Such hidden variables, also termed constructs, include innova-
tive culture and its components (which are reflective constructs) as well as self-reported 
outcomes (which is a formative construct). The subsequent two tables present indicators 
used to ascertain the values of each construct.
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TABLE 2. Multi-item measurement scale for innovative culture

Item content SEM model 
designation

Innovative culture subconstruct 1: Creativity and risk taking
Our managers are not afraid to take the risk of making innovations. CREAT_1
Our managers have the knowledge and vision necessary to take advantage of 
emerging business opportunities. CREAT_2

Our company can be described as an ambitious and dynamic organization. CREAT_3
Our organizational culture is distinguished by the emphasis on constant innovation. CREAT_4
Our employees are encouraged to “think outside the box”. CREAT_5

Innovative culture subconstruct 2: Learning focus
We believe that our organization’s ability to learn is key to our market success. LEAFO_1
The sense around here is that employee training is an investment and not an expense. LEAFO_2
Continuous learning is seen as the main condition of our company’s survival. LEAFO_3
Employee growth and learning is among our top priorities. LEAFO_4

Innovative culture subconstruct 3: Internal cooperation
Advice from work colleagues is a common way of solving problems among employees 
in our company. INTCO_1

Sharing knowledge with work colleagues is beneficial for our employees. INTCO_2
Employees from different posts or departments often cooperate in problem solving. INTCO_3

S o u r c e :  own elaboration.

Relevant aspects of organizational culture were determined with a five-point Likert 
scale, where respondents were asked to indicate their level of agreement with each of 
the given statements. Scores given by respondents on individual items were later used 
as inputs in a confirmatory factor analysis (CFA) performed as part of the structural 
equation modeling. The resulting CFA allowed us to estimate the values of all first and 
second-order constructs and establish the reliability of the measurement model for 
innovative culture.

The idea behind developing the scale for self-reported outcomes was to capture pos-
sible operational effects of increased percentages of new and modified products in firm 
revenues. The list of operational effects comprising the index is set out in Table 3.

It was assumed that self-reported outcomes would be placed at an intermediate level 
between a variable accounting for immediate effectiveness of innovation policies (i.e. 
the percentage of revenue generated by new and modified products) and a financial 
metric (here, ROI). Lack of such an intermediary could preclude successful detection 
of the effects of innovations, should they be weak enough to not affect ROI directly. The 
self-reported outcomes scale was administered as a set of dichotomous questions with “yes 
or no” response options. Then the composite variable was obtained (which is a frequent 
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practice with formative constructs) by summing up all scores for each company (“yes” 
was coded as 1 and “no” as 0). In consequence of such a transformation, the new variable 
could take values from 0 to 7, with greater scores indicating better performance.

TABLE 3.  Scale items for measuring self-reported operational and financial outcomes 
of the sampled companies

Our firm increased its revenues in 2013 as compared to 2012.
Our net profit margin in 2013 was greater than in 2012.
The number of returning customers in 2013 was greater than in 2012.
The amount of complaints from consumers of our products in 2013 was smaller than in 2012.
In each of the last three years (between 2011 and 2013) our revenues grew in comparison to the previous 
year.
In each of the last three years (between 2011 and 2013) our profits grew in comparison to the previous 
year.
In each of the last three years (between 2011 and 2013) the amount of complaints from our customers fell 
in comparison to the previous year.

S o u r c e :  own elaboration.

Another formative construct in the model was the number of innovation sources used 
in a company over the three years preceding the interview. Its purpose was to establish the 
extent of the company’s involvement in inbound open-source innovation, representing 
acquisition of knowledge from various actors inside and outside the company and its 
value chain. Index scores were obtained by counting up all innovation sources indicated 
by respondents from a predefined list of 14 innovations split into sources internal to the 
supply chain of a company (6 items), and those outside of the supply chain (8 items). Sources 
internal to the supply chain included: R&D employees of a company, other employees of 
a company, business customers (e.g. distributors), consumers, anonymous internet users 
and suppliers. The other grouping consisted of: license purchases, patent purchases, tech-
nology purchases, company acquisitions and takeovers, copying competitors’ solutions, 
contracts with universities, contracts with research institutes and contributions from 
consultants. This list of items was compiled primarily from the survey by Chesbrough 
and Brunswicker [2013]. We added a new source (imitating competitors), as we expected 
it to be of particular importance for SMEs. In line with van de Vrande et al. [2009], the 
list was complemented by the inclusion of firms’ employees (from R&D department and 
outside of R&D department).
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Sampling Method

Data for this study were gathered in a CATI survey of managers in July and August 
2014. The final net sample included 473 cases for a response rate of 35%. Sample elements 
were drawn at random from a comprehensive database comprising almost every industrial 
and consumer company in Poland, maintained by a research agency employed to carry-out 
the interviews. Subsequent comparison of the net sample and population distributions on 
known characteristics did not reveal any statistically significant differences, which implies 
that the attained return rate did not compromise generalizability. The database contained 
validated actual financial metrics on the companies, of which ROI was used in the current 
study to supplement the survey results.

The sample was made up of 47.4% of manufacturing and 52.6% of service companies; 
67.2% of businesses had between 10 and 50 employees and 32.8% were medium sized 
firms with between 51 and 250 employees. All manufacturers were involved in food and 
non-alcoholic beverage production, while service companies operated in the hospitality 
industry (31%), food service (56%) or as travel and tourism agents (13%).

Research Findings

The statistical approach to testing the hypotheses employed structural equation mod-
eling (SEM) with the AMOS 22 statistical software, which permitted assessing the whole 
set of regression paths with a single statistical test. In addition, the SEM method provided 
individual metrics for evaluation of particular bivariate relationships.

The graphical representation of the structural model for the current study, including 
standardized estimates of regression weights and multiple correlation coefficients, is 
depicted in Figure 2.

To facilitate interpretation of the model and its components, it is worth recalling 
that the construct of innovative culture was assumed to be reflective in nature (the same 
assumption was made in every other quantitative research on innovative culture known 
to the authors). Since they are meant to measure the same latent variable, all three of its 
dimensions are supposed to be correlated with each other. The statistical procedure used 
in SEM identifies this common variance and computes factor scores on innovative cul-
ture for all respondents. Then the factor scores are used as input in the regression part of 
the structural model. Consequently, the model does not investigate the whole of each 
dimension of IC, but only the shared variance across dimensions, which was assumed 
to be a manifestation of IC. With such a model configuration it is not meaningful to try 
to connect individual IC dimensions to performance variables with regression paths 
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– again, all that can be studied with this framework is the shared variance encapsulated 
in factor scores for IC.

FIGURE 2.  Path diagram for the structural model of relationship between innovative 
culture and operational and financial outcomes, controlling for 
influences of innovative culture and economic sector

Note: statistically significant standardized regression weights were marked in bold.
S o u r c e :  own elaboration.

To assure that manufacturing and service companies could be treated as a single 
group to represent aspects of innovative culture, measurement invariance was assessed 
by comparing two nested structural models. The first general model did not include any 
constraints on regression weights between second and first-order constructs as well as 
between first-order constructs and their indicators – as such manufacturers and service 
providers could take different regression coefficients. The second model fixed those param-
eters to the same level for both types of companies. The resulting comparison yielded 
a difference in chi-square value of 7.945 with 9 degrees of freedom and a p-value of 0.540. 



Organizational Culture and Open Innovation Performance in Small and Medium-sized... 125

This outcome implies that the model with the same regression weights for the manufac-
turing and services firms did not provide a significantly worse data fit than allowing the 
parameters to change freely between the two types of companies. Consequently, all firms 
were pooled together in a single group and the solution with the same parameter estimates 
for all companies was chosen for further analysis as a simpler and more theoretically 
appealing method (i.e. permitting wider generalizations). Even though the measurement 
model was the same, the specificity of the two types of firms was accounted for in the full 
structural model by introducing the binary variable of economic sector to see if the type 
of company influenced the magnitude of innovative culture or any other outcome variable.

Before discussing specific parts of the model it is crucial to establish its general qual-
ity regarding how close it comes to accurately representing empirical data. To this end, 
a number of typical, overall goodness of fit measures was determined (Table 4). In a general 
sense, fit indices inform to what extent a model is capable of recreating the covariance 
matrix computed from the actual empirical data, though they take different assumptions 
and use varied formulas to account for various research contexts. To help in interpreting, 
the table contains threshold levels that – according to recommendations in the literature 
– distinguish well-fitting SEM solutions [Garson, 2012].

TABLE 4. Overall goodness of fit measures for the model

Metric Value Threshold for a well-fitting model
Chi-square/df (relative chi-square) 1.648 <2 for good fit, <3 for acceptable fit
p-value for the model <0.001 >0.05
GFI (goodness of fit index) 0.953 ≥0.9
AGFI (adjusted goodness of fit index) 0.933 ≥0.8
RMSEA (root mean square of 
approximation) 0.038; 

HI90=0.048

≤0.05 for good model fit; ≤0.08 for adequate fit; 
in addition, the upper 90% confidence limit  

(HI 90) should be no more than 0.08 for a well-
fitting model

PCLOSE (p value for testing the null 
hypothesis that the population RMSEA 
is no greater then 0,05) 

0.974 ≥0.05

S o u r c e :  own elaboration. Cutoff points based on Garson [2012].

The fit indices indicate that the structural model can be accepted as offering an ade-
quate approximation of empirical data. One of the tests – the chi square test –appears 
to suggest that the solution could be lacking in accuracy, as the p score of less than 0.05 
leads to rejecting the null hypothesis of no significant differences between the observed 
covariance matrix and the one reproduced from the model. However, the chi square test 
is thought to be unreliable, particularly for large sample sizes, often giving too large values 
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signaling the need to reject otherwise adequately fitting models [Byrne 2010, pp. 76–77]. 
For that reason, a number of additional indices are available for assessing the reliability 
and validity of a CFA solution, relying on different features of the model fit and using 
various assumptions about data. In fact, “although the chi-square value should always be 
reported it is widely considered acceptable to conclude that a model fits the data well, 
even when the value is statistically significant, if other preselected fit indices meet their 
established criteria for fit” [Bowen, Guo, 2012, p. 142]. This is the case with the current 
analysis: 5 indicators alternative to the chi-square test denote a well-fitting solution, which 
is a strong enough reason for not rejecting the model.

The overall fit metrics do not reveal much about the reliability and validity of individual 
latent variables. This purpose is served by three additional metrics, computed individually 
for each subconstruct of the model and listed in Table 5.

TABLE5.  Reliability and validity measures for component constructs of innovative 
culture

Construct Cronbach's Alpha AVE MSV
Innovation Focus 0.81 0.49 0.46
Internal Cooperation 0.78 0.56 0.39
Learning Focus 0.86 0.62 0.46

S o u r c e :  own elaboration.

Cronbach’s alpha is a commonly used internal reliability measure of multi-items scales, 
with a value of 0.6 or greater indicating one dimensional and thus consistent scales [Mal-
hotra, 2014, p. 287]. Considering that alphas for all three factors are beyond that threshold 
it is fair to say that the scales for all subconstructs display adequate levels of reliability.

Convergent validity indicates to what extent a factor explains its manifest variables 
(i.e. indicators) and is often established with the AVE metric (AVE standing for Average 
Variance Extracted). It is assumed that AVE values of more than 0.5 are acceptable [Hair 
et al., 2010]. Seeing that two constructs have AVE values above the cut-off and one is just 
about the required level, it seems reasonable to conclude that the measurement part of 
the SEM model is characterized by an acceptable level of convergent validity.

The third important facet of quality of scales for measuring latent variables is discri-
minant validity, which considers the extent to which a factor is explained better by its own 
indicators instead of by indicators from other factors. Discriminant validity is determined 
by comparing AVE to MSV (maximum shared variance); it is assumed that a model is 
acceptable if AVE scores are greater than MSV scores for all its constructs [Hair et al., 
2010]. In terms of this criterion the present model shows adequate discriminant validity.

Based on the preceding discussion it is clear that the measurement model offers a good 
fit across all relevant diagnostic metrics, which gives support to H.1.
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Continuing with the analysis of the model, the next step was focused on its structural 
part, consisting of regression paths among innovative culture, number of innovation sources, 
economic sector, and operational and financial performance metrics. The path diagram 
shows standardized regression coefficients (betas), which could be interpreted in a simi-
lar manner to Pearson correlation coefficients. Betas that indicate statistically significant 
relationships were written in bold type. Another set of numerical values contained in the 
chart are squared multiple correlations, which are put in italics in the upper-right corner 
of each endogenous variable and provide the percentage of variance in a given variable 
that is explained by all predictors in the model. The significance of model betas can be 
used for testing the hypotheses.

Even though the hypotheses could be easily verified by looking at the graph it is admit-
tedly more convenient to set out all relevant regression paths in a table together with their 
betas, p-values, hypothesis symbols and verification outcomes, which is provided in Table 6.

From the strength and significance of direct effects displayed in the table 6, half of 
the propositions (7 out of 14) were not supported by empirical data. It should be noted, 
though, that direct effects explicitly do not take into consideration indirect effects, which 
are possible influences that variables can exert through other mediating variables.

TABLE6. Hypothesis verification table based on significance of direct effects

Predictor variable Outcome variable Beta p-value Hypothesis

Verification 
outcome

1: supported
0: falsified

innovative culture number of used innovation 
sources

.330 <.001 H.2.1 1

innovative culture percentage of revenues from 
new and modified products

.050 .333 H.2.2 0

innovative culture self-reported outcomes .148 .008 H.2.3 1
innovative culture ROI .050 .354 H.2.4 0
economic sector innovative culture .139 .009 H.3.1 1
economic sector number of used innovation 

sources
.016 .737 H.3.2 0

economic sector percentage of revenues from 
new and modified products

.268 <.001 H.3.3 1

economic sector self-reported outcomes -.075 .132 H.3.4 0
economic sector ROI -.049 .334 H.3.5 0
number of used innovation 
sources

percentage of revenues from 
new and modified products

.268 <.001 H.4.1 1

number of used innovation 
sources

self-reported outcomes .177 <.001 H.4.2 1
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Predictor variable Outcome variable Beta p-value Hypothesis

Verification 
outcome

1: supported
0: falsified

percentage of revenues from 
new and modified products

self-reported outcomes .051 .322 H.5.1 0

percentage of revenues from 
new and modified products

ROI .015 .767 H.5.2 0

self-reported outcomes ROI .171 <.001 H.6 1

S o u r c e :  own elaboration.

Innovation culture, though significantly and positively linked to the number of used 
innovation sources, did not have any meaningful bearing on how successfully those 
innovations were introduced into the market. However, accounting for indirect effects, 
with the number of used innovation sources as the moderator, the total amount of effect 
size grew from a beta of.05 to.14, which is statistically significant. Thus, the presence of 
indirect effects gave Hypothesis 2.2 partial support.

Organizations with more innovative cultures did show better operational performance, 
as measured by Self-Reported Outcomes. Apparently, the construct did not have a direct 
relationship with ROI, as this regression path was insignificant, but after accounting for 
the mediation of other variables the total effect of Innovative Culture on ROI is positive 
and significant, though weak (beta=.089; p-value (based on bootstrap estimates)  =.048). 
This could be considered as a partial confirmation of Hypothesis 2.4

Discussion and Conclusions

The analysis revealed some interesting discrepancies and similarities between man-
ufacturers and service companies. Specifically, services firms had a stronger innovative 
culture and a higher percentage of revenues from new and modified products. On the 
other hand, the two groups of businesses were practically indistinguishable – even with 
indirect effects factored in – in terms of the scope of used innovation sources, self-reported 
outcomes and ROI.

Interestingly, companies with greater proportions of revenues from the sales of new 
and modified products did not show better operational or financial performance. However, 
involvement in OI seemed to positively affect operational performance through a direct 
path from the variable number of used innovation sources to self-reported outcomes.

The outcomes of SEM seem to point to a positive but rather complex role of innovative 
culture and involvement in OI. It seems that new and modified products might not nec-
essarily be more profitable than the older ones. However, the available data cannot reveal 
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what the profitability would be if those novel offerings were not launched into the market; 
it might have just as well been that new and altered products did not increase competitive 
advantage but were instrumental in maintaining current levels of competitiveness. This 
explanation is made more plausible by the fact that both sectors are operating in markets 
where competition is rather fierce and expected product lifespan relatively short.

Another possible explanation for the apparent lack of connection between revenues from 
innovative products and financial and operational performance is the nature of product 
innovations reported by our sample of firms. The metric used in the questionnaire did 
not differentiate between innovations in terms of how novel or radical they were – a wide 
range of changes and modifications to offerings were considered product innovations. 
In comparison, Baker and Sinkula [2002] distinguish three types of product innovations 
based on the interplay of market and learning orientations in a company:
1. Innovation through modeling limited to manager-driven incremental innovation;
2. Market-driven incremental innovation resulting from adaptive learning;
3. Ongoing radical innovation as a consequence of higher-order learning challenging 

existing views of the marketplace (so called generative learning).
It seems likely that a large percentage of revenues from new and modified products 

reported by Polish SMEs concerned the two first categories. They involved rather small 
“skin-deep” changes that were probably not consequential for the competitive advantage 
of a company. Following this reasoning one could conclude that any product innovations 
are not enough for business success – instead, they ought to offer consumers original and 
meaningful features and utilities to make a difference.

On the other hand, the data seem to provide evidence that the organization capable 
of effectively learning and quickly innovating can at least benefit indirectly from various 
enhanced efficiencies, which is indicated by significant positive effects of innovative 
culture and the number of used innovation sources on self-reported outcomes. Also, 
ROI – which was the only measure in the model not having originated from the survey 
interviews, but from a separate and validated database with financial metrics – appeared 
to be augmented in businesses with more innovation-minded cultures through the joint 
impact of direct and indirect effects.

Comparing our outcomes with earlier research by other authors it is possible to find 
both similarities and contrasts, but – most importantly – referring to previous works helps 
better understand some of the patterns found in our data. First of all, most of the research 
supports the claim that innovative culture tends to lead to more innovations, however 
often they are not product innovations. As an example, Škerlavaj et al. [2010] found that 
the organizational learning culture (which was one of the sub-dimensions of innovative 
culture in our study) leads to more innovations, especially of technical and administrative 
kind. In a recent study, Ali and Park [2016] confirmed the positive effects of innovative 
culture on process and management innovations but not on product innovations, where 
the association was insignificant. A similar effect may also be found in our study, where 
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higher levels of innovative culture correspond with a greater number of innovation sources 
used, but fail to translate into a larger percentage of revenues from new and modified 
products; this could be due to most of the innovations fostered by organizational cul-
ture being of a managerial and process kind, which were not directly investigated in our 
research. Indeed, those unobserved managerial and process innovations could account 
for significant total effects between innovative culture and metrics of operational and 
financial performances in our study.

Another insight can be gained from a study by Toaldo et al. [2013] who explored 
ties between innovative culture, marketing strategy process and organizational perfor-
mance. There, the construct of marketing research process comprised a number of good 
practices expressed as Likert scale items. Interestingly, Toaldo and colleagues obtained 
an insignificant direct regression path from innovative culture to performance, but there 
was a considerable indirect effect on performance through marketing processes. This 
could be interpreted as innovative culture stimulating process or marketing innovations 
resulting in adopting more of practices, rather than working through product innovations.

More corroborating evidence for such an understanding can be found in another 
study on the topic of the innovation – performance relationship in commercial banks. 
Damanpour and Gopalakrishnan demonstrated that “high-performance banks adopted 
product and process innovations more evenly than low-performance banks” [2001, p. 45]. 
This suggests that product innovation is not the only innovation type that meaningfully 
supports organization performance. In a follow up longitudinal study this proposition 
was more deeply probed using a larger sample of public organizations instead of banks, 
concluding that the impact of innovation on organizational performance depends on 
the composition of innovation types (service, technological process, and administrative 
process) over time. Organizations that kept on adjusting their respective innovation sets 
to meet future market challenges had superior performance [Damanpour et al., 2005]. 
This further supports the notion that product innovations must be underpinned by other 
types of innovations to improve the odds of success.

Additional explanations for the apparent lack of influence of innovative culture on 
sales from innovative products are found in the work of Chatzoudes et al. [2015] who 
observed a positive relationship between innovative culture and knowledge creation and 
diffusion in organizations – this beneficial effect, however, tends to be slow in improving 
product innovations. Considering that our survey was cross-sectional and not longitudi-
nal, we had no way of observing the time lag between developing innovative culture and 
its effects on new product sales – this unaccounted-for time lag could be a confounding 
factor rendering this regression path insignificant.

Cheng and Huizingh [2014] in their survey of 223 Asian services firms found strate-
gic orientation to be a significant and positive moderator between open innovation and 
innovative performance with entrepreneurial orientation strengthening the positive effect 
more than market or resource orientation. Considering that the key factors distinguishing 
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entrepreneurial orientation are proactiveness, risk tolerance, creativity and intensive 
support for innovation process, it seems that there is a marked overlap with our own 
concept of innovative culture. As such, these outcomes are consistent with our findings, 
and strengthen our results by showing that similar patterns are detectable in other geo-
graphical and industrial contexts.

The above discussion highlights some of the limitations of our research, in particular 
the absence of measures of other, non-product innovations (e.g. process, marketing, and 
administrative), which could show stronger associations with innovative culture, and the 
lack of data points for sufficiently long historical periods enabling us to identify those 
effects of innovative culture that take longer to manifest. Our study was also constrained 
by not distinguishing between radical and minor innovations, which could reveal new 
data patterns. Further research on the topic should address these design issues. Another 
aspect not studied in this paper is employees’ perceptions of an innovation-support-
ive culture in terms of management support, organizational reward system, workload 
pressures and other pertinent considerations. According to Chandler [1993], “some 
organizations perform better when key employees believe they are rewarded for being 
innovative, while other organizations perform better when key employees believe they 
are rewarded conforming to the rules and not being very innovative” [Chandler et al., 
2000, pp. 59–60]. This confusing role of a reward system conceivably explains some of the 
variance in innovation performance not accounted for by our current model, and might 
be addressed in follow-up research.

In terms of practical implications, the study yielded the following guidelines and 
recommendations to managers and other practitioners:

 – The lack of links between revenues from new and modified products and performance 
metrics suggests that maximizing product innovations should not always be a prioritized 
strategic option, at least not for companies that are looking to maximize operational 
effectiveness and boost profits. It appears that not all product modifications support 
these objectives.

 – Firms with more innovative cultures tended to use more innovation sources, had better 
self-reported outcome index (measuring mostly operational level performance) and 
– through a combination of direct and indirect effects – ROI. It is therefore meaningful 
for managers to appreciate that innovative culture is advantageous not only because of 
its possible influence on product innovations, but perhaps even more so through its 
stimulating effects on administrative, marketing and process innovations, which are 
the most likely source of the reported improved operational and financial outcomes. 
Beneficial effects from these non-product innovations can include increased flexibility, 
improved cooperation, better knowledge absorption, and other efficiencies in many 
functional areas of a firm.
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