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Abstract 

This study examines the working capital management efficiency of Türkiye’s forestry and logging 

sector over the 2009–2024 period using the index method developed by Bhattacharya (1997). The 

analysis utilizes sector balance sheet and income statement data published by the Central Bank of the 

Republic of Türkiye. Performance, utilization, and efficiency indexes were calculated to assess both 

the effectiveness of investments in current asset subcomponents and the degree to which these assets 

support sales growth. Results indicate that, despite fluctuations observed during certain years, the 

average values of all three indices for micro-scale, small-scale, and overall sectoral groups exceeded 

1 over the study period, suggesting that enterprises in this sector generally managed their working 

capital efficiently. The highest index levels were reached in 2022, largely driven by a sharp increase 

in net sales relative to current assets. A comparison with existing research on wood products, paper, 

and furniture manufacturing sectors demonstrates that the forestry and logging sector exhibits 

relatively higher working capital efficiency, suggesting a stronger capability to maintain liquidity 

and support operational performance under changing economic conditions. Given the scarcity of 

prior research applying the index method to this sector, the study contributes new empirical evidence 

and demonstrates the suitability of index-based efficiency measurement for sector-level financial 

data. The results also suggest several implications: enterprises should reinforce cash-flow forecasting, 

improve monitoring of current asset subcomponents, and adopt scale-appropriate working capital 

policies. Policymakers may consider supporting micro- and small-scale companies through financial 

training initiatives and improved access to short-term credit instruments. Future research could 

incorporate firm-level datasets, expand coverage to medium and large enterprises, and apply 

alternative efficiency techniques to further validate and extend the findings. 

Keywords: index method; financial efficiency; forestry and logging sector; efficiency index; 

performance index 

 

1. Introduction 

Enterprises need cash and assets that can be converted into cash in the short term in order to 

commence operations, sustain their activities, meet their debt obligations on time, and achieve their 

objectives. Considering the increasing global competition, enterprises must effectively manage their 

working capital, also referred to as operating capital. The fundamental understanding of the working 

capital concept has been subjected to considerable change over the years. 

Several decades ago, it was primarily regarded as an indicator of a debtor’s capacity to fulfill 

financial obligations in the event of liquidation. The main emphasis was placed on the extent to which 

current assets could be quickly converted into cash to settle outstanding debts. In this framework, a 

one-year period was commonly used to categorize assets and liabilities as current; e.g., current assets 

being those expected to be realized, and current liabilities those due, within a year. However, the 

perspective has gradually shifted from a liquidation-based approach to an “operating cycle” 

perspective, which highlights a firm’s ability to meet its short-term obligations through funds 

generated from ongoing business operations [1]. 
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Consequently, one of the primary responsibilities of daily management accounting practice is 

the effective use of a company’s current assets and liabilities, also known as working capital 

management (WCM), requiring for careful consideration [2,3]. WCM is generally defined as the 

“management of a company’s current assets and current liability” [4]. While working capital may be 

regarded as the balance between current assets and current liabilities [5], WCM is mostly associated 

with all management decisions that impact working capital’s size and efficiency [6]. WCM refers to 

the effective planning and control of current assets and current liabilities, reducing the risk of inability 

to pay debts, and avoiding excessive investment in current assets [7]. 

Two primary advantages are generally attributed to effective WCM. First, it plays a crucial role 

in maintaining and enhancing a firm’s liquidity position. Second, it significantly contributes to the 

optimization and preservation of the firm’s overall value [8]. WCM encompasses daily operations or, 

more specifically, the process from raw materials to finished products and the collection of accounts 

receivable arising from sales. This process also provides cash inflows to the enterprise through sales. 

Enterprises with excess cash also need working capital management [9]. 

An important issue regarding working capital is determining the optimal amount of working 

capital. However, determining the optimal amount of working capital presents certain challenges. 

For example, determining the optimal amount is quite difficult due to many variables such as the 

structure of the sector in which the firm operates, its competitive strength, technological 

infrastructure, and credit policies [10,11]. So, the primary objective of WCM is to determine the 

adequate amount of working capital that will maximize the contribution to firm value. An excessive 

amount of working capital within assets leads to idle funds, lower returns on investments, increased 

liquidity, and reduced financial risk. Insufficient working capital, on the other hand, leads to reduced 

liquidity, lower returns on investments, disruptions in commercial activities, inability to protect 

against extraordinary circumstances, missed profitable investment opportunities, and increased 

financial risk [12,13]. 

The cash conversion cycle (CCC) is widely recognized as a key indicator of WCM and is 

frequently employed in empirical studies to assess the impact of WCM on firm profitability. The CCC 

represents the time span between the acquisition of raw materials and the receipt of payment for the 

sale of finished goods [14]. CCC consists of three main components: days of inventory outstanding, 

days sales outstanding and days payables outstanding. While a short CCC is positive for enterprises, 

this does not always indicate the effectiveness of working capital management under all 

circumstances [15]. 

When reviewing the international literature, there are a number of studies that use CCC to 

measure the efficiency of working capital. Some of these studies have found a negative relationship 

between working capital and profitability, while others have found a positive relationship. This 

discrepancy in the research literature makes the nature of this relationship unclear [15]. For this 

reason, studies measuring the efficiency of working capital using the index method developed by 

Bhattacharya (1997) are frequently encountered in the literature [16]. 

This study aims to examine the working capital management efficiency of the forestry and 

logging sector in Türkiye. Within this scope, using the index method developed by Bhattacharya 

(1997), working capital management efficiency was examined based on the balance sheet and income 

statement data for the 2009-2024 period for the forestry and logging sector, coded A-02, published by 

the Central Bank of the Republic of Türkiye (CBRT). 

When the national and international literature on the subject is examined, it can be stated that 

studies attempting to determine the efficiency of working capital management for different sectors 

using the index method have become more popular in recent years. For example, in India, cement 

industry enterprises [17], paper industry enterprises [18], capital goods industry enterprises [19], and 

tea industry enterprises [20]; in Pakistan, companies in the cement sector [21] and companies 

operating in the textile sector [22], and in Malaysia, small and medium-sized companies [23] have 

been examined using the model developed by Bhattacharya (1997). Similarly, there are studies that 
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examine the working capital management efficiency of companies operating on stock exchanges in 

different countries using the same method [19,24–27]. 

When examining studies on working capital management efficiency using the index method in 

Türkiye, it is observed that these studies are generally performed using examples of companies 

traded on the Borsa İstanbul (BIST). It can be stated that the pioneering study in this field was 

conducted by [28] with companies in the food sector traded on the BIST. Similarly, companies in the 

BIST retail trade sector [29]; the technology sector [11], the food and beverage, accommodation, and 

air transport sector [10], the restaurant and hotel sector [30], manufacturing sector [31], forest 

products, furniture, paper, and printing sector [32], and companies included in the sustainability 

index [33] were analyzed using the working capital efficiency index method. 

Additionally, there are studies that examine the working capital efficiency of enterprises in the 

wood and wood products sector and the paper and paper products sector [34] and enterprises in the 

furniture manufacturing sector [35] on a scale basis. In general, when reviewing the literature in 

Türkiye, there are not any studies that aim to determine the efficiency of working capital management 

in the forestry and logging sector, which is the subject of this research, using the index method. 

2. Materials and Methods 

The primary data for this study was obtained from company accounts regularly published by 

the CBRT. Company accounts are produced by compiling the corporate tax returns and the attached 

balance sheets and income statements of individual real sector enterprises from the Revenue 

Administration, sector classification information from the Turkish Statistical Institute (TURKSTAT), 

as well as credit data from the Banks Association of Türkiye Risk Center, and aggregating these 

individual data by sector and scale for each reporting period. In determining the scale ranges, the 

criteria for the qualification and classification of small and medium-sized enterprises determined by 

the Ministry of Industry and Technology are used. These accounts cover a total of 17 main sectors 

classified based on the NACE Rev.2 economic activity classification [36]. 

One of these main sectors is “A-Agriculture, Forestry and Fishing” dir. Under this sector, the 

following sub-sectors are included: 

➢ 01-Crop and animal production, hunting and related service activities 

➢ 02-Forestry and logging 

➢ 03-Fishing and aquaculture 

In this study, among these sub-sectors, the “Forestry and Logging” sector was selected as the 

subject of research. In order to conduct a longer-term analysis, the study period was set as 2009-2024. 

Balance sheets and income statements based on the scale of companies operating in the relevant sector 

during this period were obtained from the CBRT’s corporate website [37,38]. The CBRT has defined 

enterprise scales as micro, small, medium, and large. While data on micro and small-scale businesses 

in the forestry and logging sector are available for the relevant period, data on medium and large-

scale enterprises are not published due to the principle that “statistics related to sectors that do not 

have sufficient data are not published due to statistical confidentiality principle”. Therefore, in this 

study, assessments are made under three subheadings: micro-scale, small-scale and the sector as a 

whole. 

In the study, calculations were performed using the working capital efficiency index method, 

first developed by [16]. Bhattacharya developed the index method in question to measure and 

examine the efficiency of working capital management due to obstacles arising during the application 

of accounting ratios, such as difficulties caused by data gaps and insufficient theory [16]. In this 

method, performance index, utilization index, and efficiency index values are calculated to measure 

the efficiency of working capital. 

According to [16], the performance index of working capital management (PIWCM) is first 

calculated using the following formula in order to measure the efficiency of working capital 

management: 
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Performance Index= 
𝐼𝑠∑

𝑊𝑖(𝑡−1)

𝑊𝑖𝑡

𝑛
𝑖=1

𝑁
 (1) 

𝐼𝑠: Sales index defined as: St / St-1, 

𝑊𝑖: Individual group of current assets, 

N: Number of current assets group, 

i=1,2,3….N 

If the performance index value is greater than 1, it means that the company has invested 

sufficiently in its working capital sub-account items and that its working capital management 

performance is effective. If the performance index value is less than 1, it indicates that performance 

is inadequate. 

In the second stage, the utilization index (UI) is calculated. UI demonstrates the company’s 

ability to use its current assets as a whole to increase sales. Consequently, if there is a greater increase 

in total current assets than a proportional increase in sales, it is said that the degree of utilization of 

these assets relative to sales has improved; otherwise, it has deteriorated. Therefore, this value should 

be greater than 1. The utilization index is calculated according to the following formula: 

Utilization index (UIwcm) =𝐴𝑡−1 𝐴𝑡⁄  (2) 

where, A = Current assets / Sales 

In the final stage, the efficiency index (EI) value is calculated. EI is the product of both PI and UI 

that helps to measure the ultimate efficiency in working capital management, by multiplying the PI 

with UI as follow: 

Efficiency index (EIwcm) = 𝑃𝐼𝑤𝑐𝑚𝑥𝑈𝐼𝑤𝑐𝑚 (3) 

𝑃𝐼𝑤𝑐𝑚: Performance index of working capital management 

𝑈𝐼𝑤𝑐𝑚: Utilization index of working capital management 

Since the starting year in the data is 2009, the index values were first calculated for 2010, and 

assessments were made based on the 15-year index values for the 2010-2024 period. 

3. Results and Discussion 

The forestry and logging sector consists of four sub-sectors according to the classification used 

by the CBRT. These sectors are as follows: 

➢ 021-Silviculture and other forestry activities 

➢ 022-Logging 

➢ 023-Gathering of wild growing non-wood products 

➢ 024-Support services to forestry 

Information regarding the current status of the forestry and logging sector is provided in Table 

1. As of the end of 2024, there are a total of 1121 companies in this sector, the vast majority of which 

(86%) are micro-scale. 36% of those employed in the sector work in small-scale businesses, while 34% 

work in micro-scale businesses. In 2024, net sales amounted to approximately 17 billion ₺. Although 

there are only four large-scale companies, the sales of these four large-scale companies account for 

31.5% of total sales. The same applies to total assets, with 33% of total assets belonging to these four 

large-scale companies. Furthermore, when examining the legal status of the companies, 611 are 

limited companies, 433 are cooperatives, 66 are joint-stock companies, and 9 have other statuses. 

Table 1. Information about the sector. 

Size 
Companies 

Number of Employees 
Net Sales Total Assets 

Number  % Thousands ₺ % Thousands ₺ % 

Micro 966 86.2 1687 3269750.1 19.3 2371377.8 16.4 

Small  130 11.6 1827 4902895.0 28.9 4024793.4 27.8 

Medium  21 1.9 1051 3464043.8 20.4 3285617.9 22.7 

Large  4 0.4 391 5348907.1 31.5 4772270.6 33.0 

Total 1,121 100 4,956 16985596.0 100 14454059.7 100 
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The change in the number of companies operating in the forestry and logging sector and 

submitting their financial statements to the CBRT between 2009 and 2024 is shown in Figure 1. It is 

possible to state that the number of micro-scale companies has gradually increased over the years, 

while the number of small-scale companies has shown a slight upward trend. The total number of 

companies in the sector increased by 74.3% during the relevant period. The working capital 

management efficiency within the scope of the study was calculated based on the financial statements 

of these companies. 

 

Figure 1. Number of companies by year. 

Working Capital Management Efficiency Values of Micro-Scale Firms 

When examining the performance, utilization, and efficiency index values of micro-scale 

companies in the forestry and logging sector for the 2010-2024 period, fluctuations in values over the 

years can be observed. It can be said that all index values were below 1 in 2012, 2015, 2019, 2021, and 

2024. Apart from these years, the utilization index value was below 1 in 2014, 2017, and 2020, while 

the efficiency index was below 1 in 2020. In other years, the values were above 1 (Figure 2). PI reached 

its peak value in 2011 (3.42) and was also high in 2022 (2.22). Therefore, the EI value was calculated 

as 4.06 and 4.08, respectively, in the same years. The main reason for this situation can be attributed 

to the significant increase in net sales in the relevant years compared to the previous year. 

The descriptive statistics of the index values for micro-scale companies are presented in Table 2. 

Accordingly, it is seen that the averages of the PI, UI, and EI values for these companies are higher 

than 1. The average PI value of 1.37 indicates that they are effective in terms of the investment policy 

implemented for the sub-account items of working capital. Similarly, when the average EI value (1.55) 

is examined, it can be stated that these enterprises manage their working capital effectively, both in 

terms of sub-items and as a whole. The PI value was higher than 1 in ten of the fifteen years, the UI 

value in seven years, and the EI value in nine years. This indicates that these companies have a certain 

policy, at least partially, for working capital management. According to the findings, it can be said 

that working capital management efficiency was weak during periods when sales declined or when 

the relative increase was insufficient. 

Table 2. Descriptive statistics of index values for micro-scale companies. 

 Min Max Average >1 

PI 0.63 3.42 1.37 10 

UI 0.81 1.84 1.06 7 
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EI 0.54 4.08 1.55 9 

 

Figure 2. Index values of micro-scale companies by year. 

Working Capital Management Efficiency Values of Small-Scale Firms 

The change in the performance, utilization, and efficiency index values of small-scale companies 

in the forestry and logging sector over the years is shown in Figure 3. It can be seen that all three 

index values fluctuated over the years. In particular, since the net sales of these enterprises entered a 

sudden upward trend after 2021, both PI and UI values peaked, and consequently, the EI value also 

reached its maximum value (4.78) in 2022. On the other hand, in 2011, 2013, 2015, 2017, and 2021, all 

index values were below 1. It can be said that enterprises were unable to manage their working capital 

effectively in these years. In particular, during the 2010-2013 period, the investment policy 

implemented in the sub-account items of working capital was ineffective. 

 

Figure 3. Index values of small-scale companies by year. 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

PI 1.32 3.42 0.96 1.07 1.46 0.63 1.91 1.03 1.33 0.88 1.17 0.93 2.22 1.34 0.90

UI 1.01 1.19 0.99 1.03 0.81 0.86 1.37 0.87 1.08 0.98 0.87 0.91 1.84 1.23 0.81

EI 1.33 4.06 0.95 1.10 1.19 0.54 2.62 0.90 1.43 0.87 1.02 0.85 4.08 1.65 0.72
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When examining the descriptive statistics of the index values for small-scale companies, it is 

observed that the average PI, UI, and EI values for the relevant period are higher than 1. The average 

value of PI was found to be very close to the PI value of micro-scale enterprises. The same applies to 

the UI and EI values. Therefore, it can be concluded that the working capital management efficiency 

of micro-scale and small-scale enterprises in the forestry and logging sector is very similar. In other 

words, companies in both groups properly managed their working capital. All three PI, UI, and EI 

values reached their maximum values in 2022. On the other hand, PI and EI values reached their 

minimum values in 2013, while the UI value reached its minimum value in 2023. The three index 

values were higher than 1 in eight out of fifteen years. 

Table 3. Descriptive statistics of index values for small-scale companies. 

 Min Max Average >1 

PI 0.77 3.12 1.38 8 

UI 0.78 1.53 1.01 8 

EI 0.67 4.78 1.45 8 

Working Capital Management Efficiency Values of Forestry and Logging Sector in General 

When examining the working capital management efficiency of all companies in the forestry and 

logging sector (micro, small, medium, and large-scale companies) over the years, a similar situation 

to that observed in micro and small-scale companies is evident. Since there are few medium and large 

enterprises in the sector, it is normal for a similar situation to the previous two headings to emerge 

for the sector as a whole. While PI and EI values fluctuate over the years, the UI value is more stable. 

Only in 2013, 2015, and 2021 were all three index values less than 1. In other words, it is possible to 

say that in these years, optimal investments were not made in current asset sub-account items and 

that there was an ineffective investment policy in the context of sub-account items. In 2022, all three 

index values reached their maximum value (Figure 4). This can be attributed to the increase in net 

sales far exceeding the increase in current assets during the 2021-2022 period, thus indicating the 

effective management of working capital. 

 

Figure 4. Index values of the entire sector by year. 

When the sector is evaluated overall, the PI value reached a maximum of 5.39 (in 2022), a 

minimum of 0.67 (in 2021), and an average of 1.44. The maximum value of EI was calculated as 7.16 

in the same year as PI, and the minimum value was 0.64 in the same year as PI. The difference between 

the maximum and minimum values of UI is closer compared to other index values (Table 4). While 
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the PI value was greater than 1 for a total of ten years, the EI value was greater than 1 for nine years, 

and the UI value was greater than 1 for eight years. 

Table 4. Descriptive statistics for index values for the entire sector. 

 Min Max Average >1 

PI 0.67 5.39 1.44 10 

UI 0.86 1.33 1.01 8 

EI 0.64 7.16 1.55 9 

When a general analysis is conducted, it is observed that the average PI, UI, and EI values for all 

three scale groups during the research period are greater than 1. The group with the highest average 

PI value is the entire sector, while the average PI values for micro and small-scale companies are very 

close. The average UI value was calculated to be lower than the other two index values in all three 

scales and showed similar values for all three scales. The EI value, which had the highest average 

value, also had similar values for all three scale groups. When considering maximum values, it can 

be seen that PI and EI values are highest in the scale encompassing the entire sector, while UI values 

are highest in micro-scale companies. Although companies in the forestry and logging sector 

experienced fluctuations during the period due to various factors, the conclusions drawn from the 

average values clearly show that companies in this sector are able to manage their working capital 

efficiently. 

Since no research has been found that attempts to reveal the management efficiency of working 

capital in the forestry and logging sector in Türkiye and worldwide using the index method 

developed by [16], it is not possible to directly compare the results obtained in this study with the 

literature. However, there are a limited number of studies in Türkiye that use the index method for 

certain sectors indirectly related to forestry. 

For instance, in the study conducted by [34] for the wood and wood products sector and the 

paper and paper products sector, the average PI, UI, and EI values for both sectors in micro-scale 

enterprises were found to be above 1. However, when compared to the forestry and logging sector, 

we can say that micro-scale enterprises in the forestry and logging sector have higher values. When 

comparing the average index values of micro-scale enterprises in the study conducted by [35] for the 

furniture manufacturing sector, it was determined that the PI and EI values were higher in our study, 

while the UI value was lower. 

When comparing the study by [35] for small-scale enterprises, similar results are observed for 

micro-scale enterprises. Again, it can be said that the forestry and logging sector has higher PI and EI 

values. A similar comparison result applies to both the wood and wood products sector and the paper 

and paper products sector [34]. The PI and EI values of small-scale enterprises in the forestry and 

logging sector are much higher than those in both the wood and wood products sector and the paper 

and paper products sector. 

A comparison at the sector level shows that all three index values for the forestry and logging 

sector are significantly higher than those for both the wood and wood products sector and the paper 

and paper products sector. For example, while the EI value was calculated as 1.55 in the forestry and 

logging sector, this value was 0.991 and 0.919 in the wood and wood products sector and the paper 

and paper products sector, respectively [34]. In this case, it can be said that the working capital 

management efficiency of the forestry and logging sector is better than that of other sectors. 

In another study indirectly related to forestry, the effectiveness of working capital management 

in forest products, furniture, paper, and printing companies listed on the Borsa İstanbul was 

examined, and it was found that the average effectiveness values of these companies were generally 

above 1 [32]. It can be said that our research provides results similar to those for PI, UI, and EI values. 
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4. Conclusions 

This study evaluates the working capital management efficiency in Türkiye’s forestry and 

logging sector using the index method proposed by Bhattacharya (1997). By calculating performance, 

utilization, and efficiency indices for the 2010–2024 period, the research offers a comprehensive 

picture of how companies in the sector manage their working capital under varying economic 

conditions. 

The results show that micro-scale and small-scale companies, as well as the sector as a whole, 

generally achieved index values above 1, indicating effective working capital management 

throughout the period. Although some years—particularly 2012, 2015, 2019, 2021, and 2024 for micro-

scale firms and 2011, 2013, 2015, 2017, and 2021 for small-scale firms—reflected weaker performance, 

the overall trend demonstrates that enterprises within the forestry and logging sector are, on average, 

able to use their working capital effectively to support operational continuity, maintain liquidity, and 

align current asset investments with sales performance. The significant peaks observed in 2022 

suggest that sectoral dynamics, especially rapid increases in net sales, can substantially improve 

working capital efficiency. 

A comparison with related studies in Türkiye reveals that the forestry and logging sector 

performs better than the wood and wood products, the paper and paper products, and furniture 

manufacturing sectors in terms of average index values. This indicates that enterprises in the forestry 

and logging sector are relatively more successful in structuring and utilizing their short-term assets 

to support operational continuity and financial stability. 

Given the limited number of studies focusing specifically on the forestry and logging sector, the 

results of this research contribute important insights to the literature. Additionally, the study 

confirms that the index method provides a useful and applicable framework for assessing aggregated 

sector data. 

The following recommendations can be presented within the scope of the research: 

➢ For a better working capital management, micro and small-scale enterprises should formalize 

working capital guidelines, particularly for inventory and receivables management, as these 

segments experience the highest fluctuations in index values. These enterprises should also 

prioritize accurate demand forecasting and integrate it into cash conversion planning for a better 

management. 

➢ Annual changes in specific current asset groups (e.g., inventories, trade receivables) should be 

regularly evaluated using internal ratio-based dashboards to detect inefficiencies early. 

➢ Accounting and enterprise resource planning tools can improve the reliability of data used in 

working capital decisions, especially for micro-scale firms. 

➢ Since micro-scale enterprises make up 86% of the sector, capacity-building programs focusing 

on working capital planning, cash flow analysis, and inventory control would raise overall sector 

efficiency. 

➢ In order to support these micro-scale enterprises in managing liquidity during periods of 

fluctuation, access to short-term financing instruments should be improved by the supporting 

institutions 

➢ Future studies should be realized by incorporating firm-level analyses, examining medium and 

large enterprises where data availability improves, or integrating alternative efficiency 

measurement techniques to provide a broader perspective. In this context, techniques such as 

DEA, panel regression, or dynamic CCC models could provide complementary insights. 

➢ The determinants of index fluctuations should be investigated by examining the effects of 

macroeconomic variables, product price cycles, export performance, or input cost changes 

would help explain years in which efficiency falls below 1. 
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