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Abstract 

The aim of this study is to analyze the effects of public fixed capital investments on the performance of 
state-owned enterprises (SOEs). Within the scope of the study, we include the data of 20 non-financial SOEs 
operating in Turkey regarding the period of 2011-2018. We take into consideration the following 
performance dimensions: profitability and operational efficiency. Our dynamic panel data analysis results 
obtained after controlling the firm characteristics show that public fixed capital investments have no effect 
on ROA, however, have a low and positive effect on ROE and ROR. Also it was confirmed that fixed capital 
investments have a negative effect on ATO, LTO, and LTA, which are considered to represent operational 
efficiency. In brief, the results indicate that the public fixed capital investments have a partial and positive 
effect on the profitability, while it is a negative effect on the operational efficiency. 
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KAMU SABİT SERMAYE YATIRIMLARI VE KAMU İKTİSADİ  
TEŞEBBÜSLERİNİN PERFORMANSI ARASINDAKİ İLİŞKİ 

 
Öz 

Bu çalışmanın amacı, kamu sabit sermaye yatırımlarının Kamu İktisadi Teşebbüsleri (KİT)’nin performansı 
üzerindeki etkilerini incelemektir. Çalışma kapsamında, Türkiye'de faaliyet gösteren, finansal olmayan 20 
adet KİT'in 2011-2018 dönemine ait verileri kullanılmıştır. Firma performansının göstergesi olarak mevcut 
çalışmada karlılık ve operasyonel verimlilik dikkate alınmıştır. Firma özelliklerini kontrol ettikten sonra elde 
edilen dinamik panel veri analizi sonuçları, kamu sabit sermaye yatırımlarının karlılık göstergelerinden ROA 
üzerinde herhangi bir etkisinin olmadığını, ancak ROE ve ROR üzerinde düşük ve pozitif yönlü bir etkiye sahip 
olduğunu göstermektedir. Diğer taraftan sabit sermaye yatırımlarının operasyonel verimliliği temsil ettiği 
düşünülen ATO, LTO ve LTA üzerinde ise olumsuz bir etkisinin olduğu teyit edilmiştir. Özetle mevcut çalışma 
sonuçları, kamu sabit sermaye yatırımlarının karlılığı kısmi ve olumlu yönde, operasyonel verimliliği ise 
olumsuz şekilde etkilediğini göstermektedir. 
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1. Introduction 

The spread of neo-liberal policies across the world made the privatization and market 
competition dominant trends among the economic reforms. This situation brought up for 
discussion the question to what extent the SOEs would be able to serve as an intermediary for 
national industrial development in the global market integration period (Sing and Chen, 2017). In 
the same period, the reformers who highlighted the role and size of government in market 
economies began to question the size and tasks of SOEs in state-market debate (Naveed et al., 
2018). In this context, SOEs were accused of low performance due to ownership structure in 
relevant studies (Boardman and Vining, 1989; Megginson et al., 1994; Bavon, 1998; Dewenter 
and Malatesta, 2001; Megginson and Netter, 2001) and the privatization was promoted in a 
sense. Therefore, the policies which are liberalization and privatization that have actively 
emerged for the last three decades caused a considerable decrease in the number of SOEs in 
many countries. However, although private ownership is the dominant ownership type in 
market-based societies, it is also possible to come across the state ownership (Goldeng et al., 
2008). 

In the traditional public finance approach, state intervention is often seen as an effective 
method for solving market failures such as inadequate provision of public goods or the presence 
of externalities in the consumption or production of a private good. According to this view, the 
objectives of the politicians that affect public enterprises are consistent with those of public and 
state enterprises. Hence, politicians help to maximize social welfare while they are trying to 
achieve an efficient result by internalizing social costs in the production decision process. (Billon 
and Gillanders, 2014). Within this scope, SOEs constitute a considerable part of most economies 
including the developed economies that operate in some strategic sectors such as energy, 
minerals, infrastructure, other public services, and financial services in some countries (OECD, 
2018). Especially in developing countries where unemployment and inequality are more easily 
associated with political instability, they have a particular importance since SOEs make 
contributions to the field of some social policies and objectives. Considering the underdeveloped 
nature of resources and sectors in such markets, the production to be realized by SOEs is 
essential for development (Hemming and Mansoor, 1987). 

Due to various reasons such as ensuring economic development, operating monopolies by the 
state, performing the businesses that the private sector could not achieve or attempt, directing 
the economy, leading the private sector, and regulating the distribution of income, the 
intervention of and attempt by the state in economic life in Turkey became a necessity and in 
modern terms SOEs began to be established in the 1930s (Public Enterprise Report, 2019: 4). The 
importance and dominance of the SOEs that were established with social and economic purposes 
in the economy continued until the 2000s. The privatization program started in 1984 to 
accelerate the structural transformation and modernize the economy (OECD, 2016: 84) and 
privatizations have accelerated by the 2000s within the frame of economic stability programs and 
International Monetary Fund (IMF) supported programs for the state to withdraw from economic 
activities. Thus the number of SOEs, which was 49 in 2001, thereby reduced to 25 in 2010. The 
number of SEOs in Turkey is 28 by the end of 2018. This situation has paved the way for a gradual 
decrease in the contribution of SOEs to the economy. Graph 1 indicates the contribution of the 
SOEs to GDP by years.  

Despite all attempts to privatization, the SOEs in Turkey still operate in strategic and capital 
intensive sectors such as energy, mining, and transportation. Although the decrease in their 
number indicates that their economic contribution has decreased, the SOEs continue to make a 
significant amount of fixed capital investments in the aforementioned sectors. As seen in Graph 
2, the share of fixed capital investments in the GDP created by SOEs (SOEFCI/SOEGDP) is higher 
than the share of the country’s fixed capital investments in the country GDP (TRFCI/TRGDP) 
except for the period of 1995-2010 where privatization was maximum. 
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Graph 1: Contribution of SOEs to GDP 

 
Source: Supreme Audit Institution Report (2012), Public Enterprises Report (2017) 

Graph 2: Contribution of Fixed Capital Investments to GDP 

 
Source: Supreme Audit Institution Report (2012), Public Enterprises Report (2017) 

One of the most important theoretical bases of public entrepreneurship is that the private 
sector does not have the capital accumulation to establish enterprises that require large scale 
investments. In this context, the SOEs play a critical role for Turkish economy, thanks to their 
public fixed capital investments in terms of added value which they created, their contribution to 
capital accumulation, and being a leader in some sector and technology investments 
industrialization (Incekara, 1989). Maria-Dolores (2004) states that there is a standard 
assumption in the literature that public infrastructure shifts an average production function 
upward. Besides, there is a need for a considerable amount of public fixed capital investment to 
develop required social and physical infrastructure, protect the environment, comply with 
Europen Union (EU) criteria, and reduce the development disparities compared to developed 
countries and between the regions for increasing the competitiveness and maintaining 
sustainable development (Public Enterprise Report, 2017). This indicates that fixed capital 
investments will continue both by the SOEs and other public institutions. 

De Long and Summers (1991) revealed that the increase in the share allocated to fixed capital 
investments in GDP is associated with GDP increase. As a matter of fact, the classical 
macroeconomic theory argues that economic growth depends on fixed capital investments or 
gross fixed capital formation. In this sense, the studies on economic growth generally focus on 
capital formation (Tvaronavičius and Tvaronavičiene, 2008) and empirical studies (Lipsey and 
Kravis, I987; De Long and Summers, 1991; Levine and Renelt, 1992; Mankiw et al., 1992; Abiad et 
al., 2015) show that fixed capital investments have a significant impact on the economic growth. 

It is known that the effects of fixed capital investments, which are generally examined at the 
macroeconomic level, have considerable reflections at the microeconomic level as well. Lev and 
Thiagarajan (1993) points out that capital investment growth could be considered as a positive 
signal about firms’ future earnings and cash flows. In the literature, there is a posit ive correlation 
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between firm size, firm growth, and firm efficiency and the increase in the investments of firms 
which make capital investments by the need for new machinery and equipment to meet an 
increasing demand, keep in step with technological innovations or produce a new product (Grazzi 
et al., 2016). Within this scope, Grozdic et al. (2020) expects a positive relationship between fixed 
capital investments and firm performance. Also, Grozdic et al. (2020) split the capital investments 
at the firm level into two groups in terms of short-term and long-term results. Accordingly, even 
if the fixed capital investments seem to be a loss for the firm in the short term, it increases firm 
performance in the long term. 

Investment activities are supported by two sectors, public and private. The present studies 
generally focus on the private investments (Fama and French, 1999; Johansson and Lööf, 2008; 
Aktas et al., 2015; Grazzi et al., 2016). On the other hand, the studies on the effect of public fixed 
capital investments, which are supported by the state at firm-level, research the investment 
efficiency rather than the effect of the aforementioned investments on performance (Dollar and 
Wei, 2007; Chen et al., 2011; Ljungqvist et al., 2015; Opie et al., 2019; Huang, 2019). This 
situation makes it important to measure the impact of public fixed capital investments on the 
performance of SOEs. Therefore, the motivation of the present study is to explore the effects of 
public fixed capital investments on SOEs’ performance. 

We expect this study to provide some contributions to the literature. This is the first study 
that comprehensively examines the relationship between the public fixed capital investments 
and SOEs’ performance for Turkey. Another contribution of the study to the literature is related 
to performance measurement. Indeed, we conduct the measure of SOEs performance with two 
aspects: profitability and operating efficiency and thus, we analyze SOEs performance in many 
dimensions. Multidimensional performance measurement is an important key factor in terms of 
detailing the findings and obtaining deep information about the firm performance for SOEs. The 
other contribution of the study to the literature is the robustness checks and we provide 
evidence with robustness checks estimations about the stable effect of public fixed capital 
investments on SOEs’ performances. On the one hand, this study contributes to the literature to 
detect the determining factors about SOEs’ performance; on the other hand, it can provide 
information that may help policymakers and SOEs’ managers on public fixed capital investment 
decisions in the future. 

The present study that investigates the effect of public fixed capital investments on the SOEs’ 
performance consists of four sections. Following the introduction, the relevant literature is 
presented in the first section. The data set is introduced in the second section while methodology 
and hypotheses are discussed in the third section. Section four is related to the findings of the 
analysis and finally, in the conclusion, the results are generally evaluated. 

2. Literature 

Theoretically, fixed capital investments are expected to have a positive effect on economic 
growth. In this context, it is believed that the SOEs investing substantial amounts of public fixed 
capital will support economic growth, especially in underdeveloped and developing countries. 
However, some studies argue that SOEs, which are non-productive at the micro-level, decrease 
economic growth or absorbing scarce resources that can be used by private enterprises more 
efficiently (Qi and Kotz, 2019). Pratuckchai and Patanapongse (2012) argue that the SOEs, which 
constitute a significant part of the global economy, tend to be less efficient than similar private 
enterprises and are associated with lower economic growth in the developing countries due to 
the lack of incentives related to state ownership. Khan and Reinhart (1990) find that private 
investments have a greater impact on economic growth than public investments by making a 
distinction between private and public components of investment for a developing country 
example. On the other hand, Keefer and Knack (2007) suggest that countries where public 
institutions are weak, public investments are considerably higher.  
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There is a limited number of studies which investigate the microeconomic effects of fixed 
capital investments in the literature and it is generally focused on the relationship between 
economic growth and fixed capital investments (Grazzi et al., 2016). The results of the 
aforementioned researches are controversial. Accordingly, Jindrichovska et al. (2013), Aktas et al. 
(2015), Alipour et al. (2015) argue that fixed capital investments have a negative effect on 
profitability, whereas Fama and French (1999), Johansson and Lööf (2008), Aw et al. (2008), 
Sudiyatno et al. (2012), Grazzi et al. (2016), Yu et al. (2017) and Grozdic et al. (2020) suggest that 
the fixed capital investments have a positive effect on profitability. In addition, the studies in the 
relevant literature mostly researched private firms and private investments. On the other hand, 
we can see that there is a limited number of studies that investigate the effect of public fixed 
capital investments by SOEs on the profitability or efficiency of firms. Within this scope, O’toole 
et al. (2015) investigate the relationship between Tobin Q ratio and investments in terms of 
ownership. The study conducted in Vietnam, investment expenditures were found not to have a 
relation with SOEs’ marginal returns in all sectors and size classes. It was stated that this picture 
is caused by investment activities of SOEs, unlike private firms, which are not directed only with 
the concern of profitability and the focus was on social policy and political objectives (O’toole et 
al., 2015). In addition, Assagaf and Ali (2017), analyze the financial performances of seven SOEs 
operating in Indonesia and use the SOEs fixed capital investments as a control variable while 
investigating the effect of subsidies on performance. However, fixed capital investments are 
found not to have a significant effect on SOEs’ financial performance. 

On the other hand, Fernández-Rodríguez et al. (2019) find that the tax burden of SOEs in 
Spain is affected by leverage and fixed asset growth which is described as capital intensity. It is 
stated that the SOEs encounter a lower effective tax rate (tax expense/pretax expense) when 
their capital intensity increases. This finding argues that either tax revenue declines or pretax 
income increases while SOEs’ fixed asset growth increases. 

Robinson and Torvik (2005) claim that underdevelopment is related with the lack of 
investment; however, the investment growth does not necessarily result in output growth, 
although the investment volume is high in developing countries. This indicates that not only the 
lack of investment is important but also inappropriate distribution of investments (Robinson and 
Torvik, 2005:197). Hence, it should be noted that the investment efficiency is as important as the 
amount of investment. The studies on SOEs generally put an emphasis on the inefficiency of 
investment. As a matter of fact, Boycko et al. (1993) suggested that states would be willing to 
invest to a large extent in an inefficient way to increase employment and achieve other social 
purposes. Similarly, it is suggested in the ninth chapter of their book named “The Grabbing Hand” 
by Shleifer and Vishny (1998) that politicians tend to convince managers to overinvest in an 
attempt to obtain political benefit; however, the managers do not like this situation on the 
grounds that it damages the interests of their stakeholders. 

Inefficiency of fixed capital investments is underlined through some studies on Chinese SOEs. 
Chen et al. (2011) argue that the sensitivity of investment expenses to investment opportunities 
is low for SOEs, while Ljungqvist et al. (2015) argued that SOEs failed in investment spending and 
capital allocation. Also, an et al. (2016) provide evidence that SOEs have lower investment 
efficiency compared to private firms, while Chen et al. (2017) provided evidence of inefficient 
capital allocation in Chinese state-owned enterprises by showing greater capital flows to units 
with fewer investment opportunities in these companies. Similarly, Bahadur (2004) reveals that 
SOEs are not able to provide satisfactory financial returns over the capital allocated despite 
sizeable capital investments in Nepal. Dollar and Wei (2007), as well, give evidence that the 
capital in SOEs is allocated inefficaciously. Furthermore, Dollar and Wei (2007) state that SOEs 
provide significantly lower marginal returns to capital compared to domestic private or foreign-
owned firms. All these studies show that there are some factors that distort the optimal 
investment behavior of SOEs. Stein (2003) put forward that information asymmetry and agency 
conflict are the most common and important factors that cause deviation from optimal 
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investment behavior. Also, Chen et al. (2011) state that intervention in SOEs through the 
appointment of managers with a political background distorted the investment behavior and 
harms investment efficiency. 

3. Data 

We comprehensively investigate the effect of public fixed investment on SOEs’ performances 
for Turkey in this study. To explore the definition of SOEs is an important situation. SOE is defined 
as a firm in which the State Treasury has a share of a minimum 50% (Köseoğlu, 2005; The Tenth 
Development Plan, 2014; Kabaciński et al., 2020). Therefore, SOEs have state ownership and 
state control in the management (Christiansen, 2011; Bałtowski and Kozarzewski, 2016; Szarzec 
and Nowara, 2017). Kabaciński et al. (2020) argue that SOE is a very large-scaled firm if the 
number of employees is greater than 1,000 people. In Turkey, only two SOEs do not have 
employees greater than 1,000 people, therefore SOEs in Turkey are very large-scaled firms. 

In recent years, SOEs emerge as an important economic agent, being considered as 
instruments of economic development in the sectors (Bernier, 2014). On the other hand, the 
public fixed capital investments are important for growth and economic development (Grozdi´c 
et al., 2020). SOEs were established in Turkey in general for economic reasons. The acceleration 
of industrialization had been through public investments in Turkey, and SOEs had played an 
important role in the development of Turkey economy. This situation makes it important to 
measure the impact of public fixed capital investments for Turkey. Thus, we research the public 
fixed capital investment effects on SOEs and within this scope, we focus on the performances of 
SOEs. For this purpose, we use the public fixed capital investments as an independent variable. 
The public fixed capital investment variable is fixed capital investments supported by the 
government and we include in the analysis as it annual change.  

We examine SOE performances for two aspects following Aivazian et al. (2005) and Chan et al. 
(2018). Two aspects of SOEs performance are profitability and operating efficiency. Boardman 
and Vining (1989) assert that the profitability and operating efficiency can be investigated 
separately. Boardman and Vining (1989) argue that profitability and operating efficiency are two 
distinct terms, but they are equally important dimensions of firm performance. The profitability 
aspect of firm performances consists of return on equity (ROE), return on asset (ROA), and return 
on revenue (ROR). We measure ROE, ROA, and ROR as the ratio of profits after tax and interest to 
the equity, the ratio of profits after tax and interest to the total assets, and the ratio of profits 
before tax and interest to the net revenue for the firm i in t year, respectively.  

The operating efficiency aspect includes the asset turnover (ATO), labour turnover (LTO), and 
labour intensity (LTA). We calculate ATO, LTO, and LTA as the ratio of net revenue to the total 
assets, the ratio of net revenue to the total employment, and the ratio of total employment to 
the total assets for every firm in t year, respectively. ATO consists of LTO and LTA. In line with 
Chan et al. (2018), we take into account all together ATO, LTO, and LTA measurements and 
therefore we find an opportunity to explore different aspects of operating efficiency. One the 
hand, these performance measurements are generally used in the existing literature for 
comparing relative performances of SOEs, on the other hand, these ratios are employed for the 
private firm performance analysis (Megginson et al., 1994; Dewenter and Malatesta, 2001; 
Bradbury and Hooks, 2008; Chan et al., 2018).  

To capture firm-level characteristics, we include the control variables to the models. The first 
one is Conc as discussed by Chan et al. (2018), Çevik (2020), Kabaciński et al. (2020). Conc is the 
concentration in the industry. We measure Conc as the share of employment or revenue of the 
firm in the total industry in a financial year following Çevik (2020) and Chan et al. (2018). We use 
also other control variables such as age, size, and leverage as suggested by Dewenter and 
Malatesta (2001), Aivazaian et al. (2005), Bradbury and Hooks (2008), Ejelly (2009), Chan et al. 
(2018), Opie et al. (2019), Çevik (2020), and Kabaciński et al. (2020). Age is the log number of 
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years since establisment for a firm, size is the log of total assets, and finally, leverage is the ratio 
of long-term and short–term debts to the total assets, for the firms in t year.  

For the data cleaning principles, as suggested by Gal (2013) and Kalemli-Özcan et al. (2015), 
we do not include the observations where total assets, tangible fixed assets, employment, 
operating revenue, and sales in any financial year are missing. Moreover, we include only firms 
with at least two consecutive years of reporting in the observation. We follow the literature 
(Çevik, 2020; Kabaciński et al., 2020) and we winsorize 1 and 5 percent of observations to 
minimize the effect of possibly spurious outliers. The firm-level dataset of SOEs covers the annual 
observations as the 2001-2018 time period for Turkey. We include 20 firms operating as SOE, 
which we can obtain the balance sheets and income statements data. As a matter of fact, there 
are 20 non-financial SOEs in 2020 for Turkey. Thus, we include all SOEs in the scope of the study. 
In line with Kabaciński et al. (2020), we avoid double counting and we focus on the consolidate 
financial data for SOEs.  

Our financial dataset consists of the non-financial firms. We do not include the financial firms 
although there are eight financial SOEs in Turkey. Because the financial firms have high leverage 
and this situation can affect the findings (Kabaciński et al., 2020). On the other hand, Fama and 
French (1999) and Grozdi´c et al. (2020) do not include in the dataset the financial firms in their 
study. We try to remove biased findings, therefore we standardize the variables by following 
Arnull and Almond (2008) and Kabaciński et al. (2020).  

When we look at the sectoral distribution of 20 SOEs for Turkey, we determine that four firms 
operate in the transportation sector, six firms operate in the energy sector, three firms operate in 
the agricultural sector, two firms operate in the mining sector, four firms operate in the 
manufacturing sector, and finally one firm operates in the retail sector. We obtain the public 
fixed capital investment variable from The Republic of Turkey of Strategy and Budget Presidency. 
We receive the public sector revenues data from the Republic of Turkey of the Ministry of 
Treasury and Finance. We obtain the firm-level data including balance sheets and income 
statements of the SOEs from their annual financial reports. At the end of each year, SOEs 
announce their annual balance sheets and income statements on their official website. In Table 
1, we summary the descriptive statistics of variables included the this study. 

In Panel A of Table 1, we can see that the most volatile variable is LTA with 0.61 standard 
deviation but Leverage has the highest mean with 0.43. Size (Asset) follows Leverage for the 
highest mean value. ROE and ROR have close standard deviations to each other. On the other 
hand, there are differences in mean values for ROE, ROA, and ROR. When we compare LTA, LTO, 
and ATO standard deviation and mean values, we determine that one the hand, their mean 
values are close to each other on the other hand, their standard deviations are different from 
each other. Moreover, the investment variable does not have a low mean and this situation is 
associated with a growth rate of public fixed capital investment.  

In Panel A of Table 1, ROE and ROA have negative means and this situation shows that SOEs 
operate heavy losses. The high mean value of Leverage with 0.43 indicates that SOEs finance 
about half of the assets by the dept. With a 0.35 mean value, Size (Asset) has one of the high 
mean values in Panel A of Table 1. The mean value of Conc (Employment) is 0.23. Generally, SOEs 
operate under oligopoly market conditions and Kim et al. (2019) assert that if the concentration 
rate in an industry is higher than 0.1, this rate indicates that the industry is an oligopoly market. 
Thus, 0.23 mean value of Conc (Employment) is evidence of an oligopoly market in Turkey. 

Panel B of Table 1, which includes variables for robustness checks estimations, shows that the 
most volatile variable is LTA with 1.71 standard deviation like Panel A. LTA has 0.14 a mean value, 
indicating SOEs do not have low efficiency, but the means of ATO and LTO are not high. Conc 
(Revenue) has a high mean value with 0.38 and this finding provides evidence that SOEs operate 
in a low-competition industry where a small number of large firms dominate.  
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Table 1: Descriptive Statistics of Variables for SOEs 

Panel A. (Winsorize procedure is based on 1 percent) 
Variables Mean Standard Deviation Maximum Minimum 
ATO 0.03 0.03 0.83 0.03 
LTO 0.02 0.23 0.19 0.09 
LTA 0.01 0.61 0.09 0.01 
ROE -0.03 0.13 0.08 -0.05 
ROA -0.12 0.39 3.61 -0.11 
ROR 0.01 0.18 0.14 0.08 
Age 0.13 0.15 2 0.67 
Investment 0.29 0.17 1.54 0.01 
Size (Asset) 0.35 0.12 1.88 0 
Leverage 0.43 0.4 4.99 -0.01 
Conc (Employment) 0.23 0.15 1.9 0.11 

Panel B. (Winsorize procedure is based on 5 percent) 
Variables Mean Standard Deviation Maximum Minimum 
ATO 0.04 0.13 2.07 0.02 
LTO 0.09 0.38 3.45 0.43 
LTA 0.14 1.71 0.55 -0.11 
ROE -0.02 0.08 0.15 -0.73 
ROA -0.06 0.27 0.18 -0.23 
ROR 0.05 0.84 7.95 -0.7 
Investment 0.44 0.34 1.42 0.02 
Age 0.54 0.36 2.13 0.73 
Size (Sales) 0.51 0.54 1.49 0.1 
Leverage 0.48 1.64 5.63 0.3 
Conc (Revenue) 0.38 0.4 1.42 0.09 

Leverage has a 0.48 mean value in Panel B and we can see that about half of the assets are 
financed by the dept for SOEs. The main variable Investment does not low, and its growth rate is 
high. But a high investment growth rate does not show high investment productivity and 
efficiency for SOEs (Aivazian et al., 2005). Panel B presents there are negative means for ROA and 
ROE in line with the findings in Panel A. In brief, findings Panel A and Panel B are approximately 
similar. Table 2 gives the pairwise correlations for the variables. 

In Panel A and Panel B of Table 2, Investment is in the positive relationship between 
profitability and operating efficiency measurements except for LTA and LTA. In addition, the 
correlations between profitability and operating efficiency measurements are statistically 
significant most of the findings. Size (Asset) and Size (Sales) have approximately similar effects on 
the profitability and operational efficiency measurement. In Panel A and Panel B of Table 2, there 
are statistically significant differences in the correlations between Conc (Revenue) and Conc 
(Employment) and the other variables, but these differences are not high.  
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4. Econometric Methodology and Hypothesis Development 

To determine the relationship between SOEs’ performances and public fixed capital 
investments, we estimate dynamic panel data analysis. We employ the System Generalized 
Method of Moments (GMM) technique proposed by Arellano and Bover (1995) and Blundell and 
Bond (1998) for dynamic models in this study. GMM helps to correct the estimation biases 
caused by the inclusion of the lagged dependent variable, as well as the joint endogeneity of 
independent variables. Thus, we use the System GMM in this study.  

GMM estimator employes the internal instruments by bringing together in the levels with 
variables in first differences, assuming that the error terms are not serially correlated and the 
independent variables are weakly exogenous or not significantly correlated with future 
realizations of the error terms (Çevik, 2020). We estimate the following dynamic panel models to 
determine the relationship between SOEs performances and fixed capital investments: 

𝑅𝑂𝐸𝑖𝑡 =  𝛿0𝑅𝑂𝐸𝑖𝑡−1 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐 𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡 + 휀𝑖𝑡                                                                                                                    (1) 

𝑅𝑂𝐴𝑖𝑡 =  𝛿0𝑅𝑂𝐴𝑖𝑡−1 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐 𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡+휀𝑖𝑡                                                                                    (2) 

𝑅𝑂𝑅𝑖𝑡 =  𝛿0𝑅𝑂𝑅𝑖𝑡−1 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐 𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡 + 휀𝑖𝑡                                                              (3) 

𝐴𝑇𝑂𝑖𝑡 =  𝛿0𝐴𝑇𝑂𝑖𝑡−1 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐 𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡 + 휀𝑖𝑡                                                    (4) 

𝐿𝑇𝑂𝑖𝑡 =  𝛿0𝐿𝑇𝑂𝑖𝑡−1 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐 𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡 + 휀𝑖𝑡                                                                                                     (5) 

𝐿𝑇𝐴𝑖𝑡 =  𝛿0𝐿𝑇𝐴𝑖𝑡−1 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐 𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡 + 휀𝑖𝑡                                                                                                                    (6) 

In the equations above, lagged dependent variables contain dynamic adjustments in firms’ 
performances to changes in the other variables, 휀𝑖𝑡  is the idiosyncratic error term. 𝜂𝑖  and 𝛾𝑡  are 
time-specific and individual effects, respectively.  

We employ a number of robustness checks to examine the stability of obtained results and 
findings. We conduct robustness checks as the following process:  

 We focus the sales as a second measurement for size. 

 We estimate static panel data analysis as a different econometric method for 
estimation. 

 We choose the revenue as a second measurement for the revenue share in the industry. 

 We winsorize 5 percent as an alternative winsorize procedure for observations.  

We estimate the static version of panel models as below: 

𝑅𝑂𝐸𝑖𝑡 =  𝛿0 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐 𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡 + 휀𝑖𝑡                                                                                                                (7) 

𝑅𝑂𝐴𝑖𝑡 =  𝛿0 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐 𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡+휀𝑖𝑡                                                                                                                  (8) 

𝑅𝑂𝑅𝑖𝑡 =  𝛿0 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐 𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡 + 휀𝑖𝑡                                                                                                                  (9) 

𝐴𝑇𝑂𝑖𝑡 =  𝛿0 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐𝑖𝑡−1 +  𝜂𝑖  + 𝛾𝑡 + 휀𝑖𝑡             (10) 
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𝐿𝑇𝑂𝑖𝑡 =  𝛿0 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐 𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡 + 휀𝑖𝑡                                                                                                                (11) 

𝐿𝑇𝐴𝑖𝑡 =  𝛿0 +  𝛿1𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖𝑡−1 +  𝛿2𝐴𝑔𝑒𝑖𝑡−1 +  𝛿3Leverage𝑖𝑡−1 +  𝛿4𝑆𝑖𝑧𝑒 𝑖𝑡−1 +
 𝛿5𝐶𝑜𝑛𝑐𝑖𝑡−1 + 𝜂𝑖 + 𝛾𝑡 + 휀𝑖𝑡                                       (12)  

Public fixed capital investment for a firm can be realized in one year, or in more than one 
year, while benefits are usually obtained through future years after realization. In accordance 
with this long-term nature of fixed capital investments, fixed capital investments from the 
previous year should affect firm performance in the next year. Accordingly, we determine our 
main research hypotheses as follows:  

Hypothesis 1: Public fixed capital investments have a positive effect on the profitability of 
SOEs.  

Hypothesis 2: Public fixed capital investments have a positive effect on the operating 
efficiency of SOEs.  

5. Empirical Findings  

We firstly estimate the results of dynamic estimations in Table 3. The values of AR (1) and 
AR(2) in Table 3 are the p-values first- and second-order autocorrelated disturbances. As we 
expect, there is not first-order and second-order autocorrelation. Similarly, the Hensen J-test 
findings shows that the internal instruments used in the dynamic models are valid. Wald χ^2 test 
results are evidence that each model as a whole is significant. 

In GMM 1 of Table 3, we can see that the main determinants of ROE have significant signs as 
expected. ROE is fluctuated by its lagged values. At the 1% significance level, the previous period 
values of ROE are affected by the current period ROE values and this finding proves that the ROE 
is persistent. Moreover, a statistically significant coefficient of Investment variable shows that 
the public fixed capital investments are among the factors affecting profitability such as ROE. On 
the other hand, Age, Size, and CONC variables have a positive coefficient on GMM 1. These 
findings provide evidence that Age, Size, and CONC factors are key important factors for ROE 
such as public fixed capital investments.  

On the other hand, Leverage variable has a negative coefficient in GMM 1 of Table 3, and 
Leverage variable negatively affects ROE variable as expected. Joh (2003) states that high 
leverage causes decreasing ROE. Chan et al. (2018) and Çevik (2020) argue that Leverage is in 
negative relation with ROE in line with our results.  

GMM 2 results of Table 3 are evidence that ROA variable is significantly affected by its 
previous values, but the Investment variable is not an important factor for ROA. Aljinovi´c and 
Muminovi´c (2013) examine the possible explanation for an insignificant effect of investment on 
the ROA and they express that this situation can be due to in the time lag between the moment 
of investment and future investment profitability. Moreover, Age, Leverage, Size, and CONC are 
significant factors for ROA in line with the findings in GMM 1 of Table 3. The age variable has a 
positive effect on ROA similar to the findings of GMM 1 inTable 3. This result is emphasized by 
Kabaciński et al. (2020). Kabaciński et al. (2020) show that the older firms have higher 
performance due to accumulated knowledge and experience in the industry for SOEs.  

ROR variable has persistency and is affected by its lagged values statically significant in GMM 
3 of Table 3. As a main independent variable, public fixed capital investment positively change 
ROR as expected. In GMM 3 of Table 3, we can see that Size is an important factor for ROR 
variable. This finding is evidence that larger firms are more profitable than smaller firms. Also, 
Grozdi´c et al. (2020) argue that larger firms have a larger profitability as they produce at a 
lower cost per unit.  
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In GMM 4 of Table 3, ATO is affected by its lagged values and has persistency. When we 
control Size, Leverage, and Age, our main independent variable, which is Investment, has an 
explanatory power on ATO. The results of GMM 4 in Table 3 indicate that public fixed capital 
investment has a significant and negative effect on ATO. This finding is surprising and the 
direction of the relationship between ATO and investment is contrary to our findings, it is not as 
expected. Chan et al. (2018) support our findings and determine that public fixed capital 
investment has a negative effect on ATO. Chan et al. (2018) link this result to the mechanical 
relationship between ATO and assets. As well as, this finding proves that SOEs do not manage 
well the firm’s assets. As will be remembered, GMM 2 of Table 3 shows that the Investment 
variable has no significant effect on the ROA variable. Moreover, CONC is not an important 
explanatory variable for ATO in Table 3. But it has an explanatory power for the other 
profitability and operating efficiency measurements in Table 3. High CONC negatively affects 
the SOEs performances and makes it difficult to survive (Kim et al. 2019). 

In GMM 5 of Table 3, we determine that Investment is significantly important for LTO. It has 
a negative direction coefficient. Excess LTO is an indicator of low efficiency and therefore high 
investments can increase the labour turnover for SOEs. Within this scope, our result is in line 
with the literature (Chan, 2018). On the other hand, LTO is affected by its lagged values and has 
persistency. Size and CONC have explanatory power to explain LTO and their signs are as 
expected. Finally, LTA’s lagged value is significantly important for LTA variable.  

The negative and significant relationships between CONC and dependent variables except 
for ATO in Table 3 are in line with the findings of Kim et al. (2018) and Çevik (2020). Finally, 
LTA’s lagged value is significantly important for LTA variable. When Size, Leverage, CONC, and 
Age are controlled in GMM 6 of Table 3, public fixed capital investment variable negatively 
affects LTA as fixed public investments reduce labor intensity.  

5.1. Robustness Checks 

We employ a number of robustness checks whether our results are stable. Firstly, we check 
the results using different estimations. For this purpose, we conduct the static panel data 
analysis. We present static panel estimations in Table 4 for the relationship between public fixed 
capital investment and profitability with operating efficiency. 

In Table 4, R2 fluctuates from 0.98 to 0.23. F Tests are statistically significant for all 
estimations. At the same time, we include Hausman Test and Breusch Pagan Test to Table 4. 
When we look at the static panel estimations to Table 4, we can see that investments are 
important for profitability and operating efficiency except for ROA and LTA.  

For ROA and LTA models of static estimations in Table 4, investments are not statistically 
significant key variables. Unlike dynamic panel data analysis, LTA model estimation is not 
statically significant. As a control variable Conc has negative coefficients as expected in general 
for the models. Similarly, Leverage is a negative explanatory variable for profitability and 
operating efficiency. On the other hand, Age and Size continues being an important variable for 
some models. This evidence shows that approximately, the findings in Table 3 and Table 4 are 
similar to each other. Thus, estimated static panel models in Table 4 approximately confirm 
previous findings in Table 3.  

Secondly for robustness checks, we use the revenue share in the industry and sales as a 
second measurement for industry share and size data. On the other's hand, we use an alternative 
winsorize procedure and winsorize 5 percent of the observations. Within this scope, we estimate 
dynamic panel data analysis with different winsorizing processes and key variables in Table 5.  
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In Table 5, GMM estimations indicate as dependent variables ROE, ROA, ROR, ATO, LTO, and 
LTA are affected by their lagged values and have persistency. GMM estimations in Table 3 and 
Table 5 are similar in this context. But, significance levels of control variables differ in Table 5 
from Table 3. When we examine the effects of public fixed capital investments, we see that 
public fixed capital investments are the explanatory variable for all measurements except LTO 
and ROA. Indeed, these robustness check findings approximate the main findings in Table 3. In 
conclusion, we prove that public fixed capital investments are a determining factor for 
profitability and operating efficiency.  

Robustness checks findings of Table 4 and Table 5 show that our results are approximately 
robust to alternative measurements of key variables and estimations. Both the basic findings and 
robustness checks carried out with different variables and methods prove that the impact of 
public fixed capital investments on SOEs’ performance is not lost and it is robust.  

In addition, we can see on the robustness checks analysis that the revenue share in the sector 
and sales variables are appropriate variables with the employment share in the sector and total 
asset. Our main results of Table 3 support the findings of Bahadur (2004), O’toole et al. (2015), 
and An et al. (2016). As a matter of fact, within the scope of our findings, we see that the positive 
effect of the increase in fixed capital investments on SOEs’ performance is low. However, this 
trend differs for private sector firms that do not operate in the SOEs’ sector. 

Although different measurements of profitability and operating efficiency are used in the 
existing literature, in general for the firms operating in the private sector, Fama and French 
(1999), Aw et al.(2008), Johansson and Lööf (2008), Lööf and Heshmati (2008), Grazzi et al. 
(2016), Yu et al. (2017), Amoroso et al. (2017), and Grozdi´c et al. (2020) determine a positive 
relationship between fixed capital investments and performance. For firms operating in the 
private sector, the increase in fixed capital investments increases performance, but the increase 
in fixed capital investments decreases performance for SOEs, as expressed by Pratuckchai and 
Patanapongse (2012). SOEs are in negative relationship with the increase in fixed capital 
investments as can be seen from our findings and operate less efficiently than firms operating in 
the private sector.  

Xu and Yan (2014) argue that for future growth, the governments should increase public fixed 
capital investment to stimulate the development of the public and private economies. On the 
other hand, Kim et al. (2019) argue that public investments increase the SOEs performances. But, 
our findings are not completely compatible with Kim et al. (2019), it is partially compatible with 
them. Because, fixed capital investments do not positively affect SOEs’ performance for all 
performance indicators in our study and fixed investments are not statistically explanatory 
significant variable for some performance indicators. 

In this study, we find that public fixed capital investments have an impact on profitability and 
activity efficiency, but we prove that the impact coefficients of public fixed capital investments 
on dependent variables are low, although they are significant. Similarly, we see this similar 
finding in Çevik’s (2020) study. However, Opie et al. (2019) argue that how firms efficiently use 
investments is related to ownership and governance structures. When firms are controlled by the 
government, the government has the incentive to intervene in the operation of SOEs to achieve 
fiscal, social, and political goals, which can be different from the goal of the value maximization 
of other shareholders (Shleifer and Vishny, 1994; 1998). Thus, existing literature consistently 
shows that government control has a negative impact on the investment efficiency of SOEs (Chen 
et al. 2011; An et al., 2016). Whether fixed capital investments negatively affect financial 
performance or not, in this way, it brings to mind the issue of the efficiency of the investments. In 
this respect, when we look at the literature, it can be said that the low impact of public fixed 
investments on profitability and operating efficiency may be related to the low efficiency of 
investments. Finally, in brief, we partially accept H1 and H2 in our study.  
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6. Conclusion 

The firm level effects of fixed capital investments, which are generally investigated at the 
macroeconomic level, is the subject of a limited number of studies. These studies have not a 
common conclusion regarding the direction of the effect of fixed capital investments on firms’ 
profitability or efficiency and mostly investigate the private investments. This paper is the first 
attempt to evaluate the effect of public fixed capital investments on the performance of the SOEs 
in Turkey. The study contributes to the literature by focusing on the relationship between public 
fixed capital investments and SOEs’ performance and investigating the performance from two 
aspects, profitability and operational efficiency. In addition, it provides policymakers and SOEs’ 
managers with information to support them while taking decisions regarding public fixed capital 
investment in the future. 

In this paper, we analyze the data of 20 non-financial SOEs regarding the period of 2001-2018 
using the system GMM technique. As part of the study where we use control variables to capture 
the firm-level characteristics, we estimate robustness checks with various variables, different 
winsorize procedures, and methods to test the stability of the findings. The results of dynamic 
panel data analysis show that public fixed capital investments have no effect on ROA, however, 
have a low and positive effect on ROE and ROR. It was confirmed that fixed capital investments 
have a negative effect on ATO, LTO, and LTA, which are considered to represent operational 
efficiency. 

The results of the first robustness checks, which we estimate using static panel data analysis, 
indicate that public fixed capital investments do not have a significant effect on ROA and LTA. On 
the other hand, we prove that public fixed capital investments have a low and positive effect on 
ROE and ROR, however, its effect on ATO and LTO is negative. In the second robustness checks 
analysis, we use the revenue share in the industry as a second scale and apply an alternative 
winsorized procedure, which takes 5% of the observations into account. These analysis results 
prove that public fixed capital investments are not an explanatory variable for ROA and LTO. In 
addition, we find that public fixed capital investments have a low and positive effect on ROE and 
ROR, while it has a negative effect on ATO and LTA. 

When we evaluate our study as a whole, our findings show that public fixed capital 
investments are partially effective in the performance of SOEs. However, this effect, though 
positive for profitability, is low and partial. On the other hand, the effect of public fixed capital 
investments on operational efficiency is negative. This indicates that public fixed capital 
investments cannot sufficiently reflect the SOEs’ performance. In this context, Chen et al. (2011) 
point out that the government ownership in SOEs to support the achievement of social and 
political objectives such as employment, financial health, regional development, social stability, 
etc. and this situation changed the investment behavior of SOEs and caused investment 
inefficiency. Megginson et al. (1994) argue that government ownership can be a coercive force 
for the overproduction of politically attractive but economically wasteful goods so that capital 
cannot be properly allocated. In this way, the SOEs move away from the purpose of profit 
maximization, and their activities are damaged (Baumol, 1984). The present literature 
consistently implies that state control has a negative effect on the investment efficiency of SOEs 
(Chen et al., 2011; Ljungqvist et al., 2015 An et al., 2016). Abiad et al. (2015) claim that public 
fixed capital investments are also more effective in output growth in the countries with higher 
public investment efficiency. If we go through the literature from this perspective, we can say 
that the poor effect of public fixed investments on profitability and operational efficiency may be 
associated with low productivity of investments.  

Our findings also have some significant political consequences for SOEs in Turkey. It is 
possible to argue that the public fixed capital investments, which are expected to provide great 
advantages for the outputs, are not effective on the performance of SOEs in Turkey at a 
satisfactory level. Thus, the evaluation of investment productivity is proposed for the agenda. 
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Besides, we can say that reform-based policies, which aim an increase in the sensitivity of 
investment expenditures to investment opportunities and improve the capital allocation, should 
be applied. In addition, the results indicate that SOEs managers should be monitored and audited 
in order to understand to what extent they successfully administer the public fixed capital 
investments. Such measures may contribute to increase the investment efficiency and thus 
enhance the performance of SOEs operating in strategic sectors, in Turkey. 
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