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Research Question: This paper investigates the influence of the inflation and operating cycle on the corporate cash
holdings. Motivation: In an early study, Keynes (1936) provides a theoretical foundation for determining the optimal cash
level as a balance of costs and benefits of cash holdings. However, the optimal corporate cash amount is not only
dependent on many company-specific factors (Opler et al., 1999), but it is also associated both with the corporate
governance structure and the institutional and macroeconomic environment (Ozkan and Ozkan, 2004). Anand et al. (2018)
confirmed the impact of a set of macroeconomic factors, but recent studies distinguished inflation as a critical factor of the
changes of the company cash holdings (Curtis et al., 2017). Idea: The main idea of the paper is to examine whether
inflation as a crucial macroeconomic factor and the operating cycle as a vital microeconomic factor have substantial
influence on the corporate cash holdings, and which direction this impact may take. Data: We used company financial data
from a sample of 868 publicly traded firms from ten South-East European countries between the years of 2006 and 2015,
obtained from the Thomson Reuters Datastream database.Tools: We apply a balanced panel regression model involving
the yearly change of the cash ratio as a dependent variable, and the country CPI, the operating cycle and other firmspecific control variables as explanatory variables. Findings: Results confirm that both the inflation and the operating cycle
have a substantial influence on the change of the corporate cash holdings. The relationship of the change in cash and the
inflation is non-linear and best described by a U-shaped curve. At the same time, there is a straight linear relationship
between the change in cash holdings and the operating cycle. Moreover, we have found that the changes in the corporate
cash holdings are positively related with the size of the company, the operating cash flow and the capital expenditures,
but inversely related with the change of the networking capital and the change of short and long-term debt. Contribution:
This paper reveals the effect of macro-control policies on corporate cash holdings, and, most importantly, it provides a
reference for corporate managers to optimise the allocation of resources based on changes in the macro-financial
environment and their own financial circumstances.
Keywords: CPI, liquidity, working capital, operating cycle, panel regression, corporate cash holdings
JEL classification: E31, G20, G32, G39

1. Introduction
What drives corporate cash holdings? In the classic Baumol-Tobin model (Meltzer, 1963), only the daily cash
burn, the interest rate level and the transaction costs determine the optimum, while the Miller-Orr model
(Miller &Orr, 1966) adds minimum cash need and standard deviation of daily cash changes. While the
importance of these parameters is widely accepted, when performing an outside analysis even today, most
of these factors are extremely hard to estimate. Thus, empirical papers usually focus on metrics that are
easier to track.
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Chief Financial Officers (CFOs) play a significant and dynamic role in the company’s development and
contribute to achieving all the company’s objectives (Petkovic et al., 2018). Cash management is one of the
primary responsibilities of the CFO. There are four motives for firms to hold cash: a transaction motive,
precautionary motive, tax motive, and agency motive (Bates et al., 2009, p. 1988). Managers trying to
maximise the shareholder’s wealth should determine the optimal cash level, that is the cash level at which
the marginal benefits of cash holding are equal to the marginal cost of cash holdings. The cost of holding
cash is the opportunity cost since this asset earns low or zero return. The benefits of holding cash are more
extensive. The most commonly stated are the following. i) cash is a safety reserve that can reduce the
likelihood of financial distress and allows the firm to cover the unexpected loss; ii) it can be used to finance
the firm’s activities and investments when other sources are restricted or costly; and iii) holding cash avoids
the cost of raising external funds and the need to liquidate other assets for providing funds. Keynes (1936)
provides a theoretical foundation for determining the optimal holdings of liquid assets.
In the period of economic instability, the rising inflation hurts liquid corporate assets. As the prices of the raw
materials and other inputs rise, the company spends more on financing its operating activities. Moreover,
managers who anticipate further inflation build stocks of raw materials and other inputs to cope with the
inflation risk reducing the cash holdings even further. When the nominal interest rates rise due to the higher
inflation, managers are assumed to try to reallocate the cash holdings into interest-bearing assets that are
cash substitutes and are also cash equivalents. Thus, inflation may have an adverse effect on the corporate
cash holdings.
At the same time, current and anticipated inflation should have a positive effect on the liquid assets holdings
as the loss in the purchasing power calls for more cash to cover payments due. Furthermore, in the period
of higher inflation, the restrictive monetary policy may come to the scene making external financing
constrained, calling for more cash to mitigate the risk of financial distress.
Thus, inflation may have both a negative and a positive effect on the corporate cash holdings. Wang et al.
(2014) also state that as inflation starts to rise, corporate cash holdings decline to a certain level. After that
point, as inflation further climbs, the corporate cash holdings begin to increase. That means that there is a
U-shaped non-linear relationship between the inflation and cash holding.
The operating cycle of the company starts with the purchase of raw materials, goes through the inventory
conversion period, consecutive sales turnover days, and ends with the collection of receivables. The length
of the operating cycle is influenced by the industry and several company-specific factors, such as the nature
of the operating activities, its business models, and management efficiency. A longer operating cycle means
more capital invested in current assets, which decreases the firm’s cash supply and reduces cash holdings.
Therefore, we can expect negative relations between the operating cycle and cash holding. Wang et al.
(2014) state that the relationship might be U-shaped. When the operating cycle extends, the cash holdings
decrease. With further lengthening of the operating cycle, primarily if it is caused by a slower receivables
collection, the company must increase its cash holdings and other liquid assets to overcome the negative
consequences of the increased liquidity risk.
This paper aims to investigate the influence of inflation and operating cycle on corporate cash holdings.
Moreover, we are also interested in what direction this impact may take. Therefore, we state the hypotheses
in the following form:
H1: Inflation has a statistically significant effect on the corporate cash holdings, but the relationship is nonlinear.
H2: Operating cycle has a statistically significant connection with the corporate cash holdings, but the
relationship is non-linear.
The link between inflation and the operating cycle is indirect. The managers who anticipate a further increase
in inflation spend more money now and make a purchase of the raw materials in advance, build the inventory
in order to avoid the increased cost and make excess reserves. This behaviour extends the inventory period
and automatically lengthens the operating cycle. We can see that these three variables (inflation, operating
cycle and cash) are tightly related. Therefore, in this paper, we focus only on inflation as a curtail
macroeconomic variable, and on the operating cycle as a curtail microeconomic variable to explain the
corporate cash holdings.
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The paper is organised as follows: Part 2 offers a literature review, Part 3 explains the methodology, Part 4
presents the results, while in Part 5 the main conclusions are presented.

2. Literature Review
Researchers have discovered a wide variety of variables with a considerable influence on cash holdings.
Company-specific factors with a significant effect on the cash level include, among others, a short-term debt
to the total of assets ratio, short-term liabilities to assets, return on assets, firm size, working capital to assets
ratio (Hall et al., 2014), market value to book value and R&D/Sales (Wasiuzzaman, 2014), risk (cash flow
volatility), and effective tax rate (Bigelli & Sanchez-Vidal, 2012).
It seems that strategy also counts. Subramaniam et al. (2011) concluded that diversified companies hold
significantly less cash than their focused counterparts, which they explained by the availability of the internal
capital market. Hall et al. (2014) showed that in Central and Eastern Europe, companies in more marketoriented economies (based on EBRD transition indicators) held more cash than those in other countries.
They also found that privately owned firms tend to carry more money than public ones. Based on a sample
from the US, Gao et al. (2013) concluded that private firms held approximately half as much cash as public
companies did.
It seems that these differences result partly from management knowledge and experience. D’Mello et al.
(2008) investigated spin-offs to find that managers allocate higher cash ratios to smaller companies, and to
firms with high research and development expense ratio, low net working capital ratio, and low leverage.
Boileau and Moyen (2016) and Azar et al. (2016) argue that the opportunity cost of holding cash has
declined; Nikolov and Whited (2014) have found that agency cost affects corporate cash holdings, such as
the private benefits of managers form excess perquisite consumption, and the insufficient managerial
shareholdings are the reason for the recent increase in the cash levels.
At the same time, we also know about some macro factors influencing the cash level. For example, Chen
and Mahajan (2010) showed that firms tend to hold more cash when the economy expands (GDP grows),
or the inflation and the credit spreads are on the rise. In contrast, budget deficit, corporate tax rate and
leverage hurt corporate cash holdings. In addition to confirming these results, Anand et al. (2018) identify
interest rates, the stock market index, local currency depreciation and sudden jumps in oil prices as having
a positive effect on the amount of cash held by firms. In the case of the US, Graham and Leary (2018) have
found that cross-sectional relations between cash holdings and firm characteristics are stable throughout the
century, though characteristics explain little of the trends in aggregate cash. Macroeconomic conditions,
corporate profitability and investment, and (since 2000) repatriation taxes explain aggregate cash over the
last century.
Aside from examining the set of macroeconomic variables as determinants of cash holdings, some studies
examine only the impact of inflation on cash holdings of the companies. Thus, according to Curtis et al.
(2017), inflation is a key factor in the changes of the company cash holdings, which are imperfectly hedged
against inflation, and hence, changes in inflation alter the real value of a firm’s liquid asset portfolio causing
it to readjust these balances. In the case of Brazilian companies, Natke (2010) finds that interest rates have
a strong and elastic impact on liquid asset demand when explicitly controlled for inflation and firms appear
to conserve on liquid asset holdings as the rate of inflation increases, suggesting a more careful
management of payments flows. Wang et al. (2014) found a strong non-linear relationship between the
inflation and cash holdings, and between the operating cycle and the cast holdings.
Table 1 provides a review of variables that are relevant to the cash holding decisions of firms based on our
literature review. While most of the earlier papers focused on developed countries (US, UK) and Asia (India,
China), our knowledge is still limited concerning the emerging countries in Europe. This paper uses data
from ten Southern European countries to learn whether some of the factors listed in the literature play a role
in determining the corporate cash holdings in a region characterised by unique national development paths,
limitedly developed capital markets, and particularly hit by the recent financial crisis. After reviewing the
literature for the main factors and their theoretical effects, the paper presents the dataset and lists our most
important findings.
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Table 1: Summary of the variables and their effect on corporate cash holdings
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3. Description of the Dataset
To investigate the link between the listed factors and the change of corporate cash holdings we used a
sample of publicly traded firms from the South-East European region (the SEE countries), from 2006 to
2015, obtained from the Thomson Reuters Eikon and Datastream database. The data on CPI were obtained
from the International Monetary Fund - International Financial Statistics. Ten countries from the SEE region
are included: Bosnia and Herzegovina, Bulgaria, Montenegro, Croatia, Greece, Romania, Macedonia,
Slovenia, Serbia, and Turkey. These data include both survivors and non-survivors that appeared on the
Eikon and Datastream database at any time in the sample period. When designing the sample, we excluded:
i) firms in the financial sector (because of their radically different business model, considerable holdings of
marketable securities, and their statutory capital requirements); ii) utilities (their cash holdings and operation
can be subject to regulatory supervision); iii) firms with negative sales and/or assets; iv) firms with operating
cycles below zero; v) firms with missing observation for any variable. Finally, our sample encompasses 868
companies and 8680 firm-year observations.
The cash measure in this paper is defined broadly as cash and short-term investments, taken as a
consolidated measure of cash holdings. Following Wang et al. (2014), the primary dependent variable used
in the analysis below is the change in the cash ratio measured as the difference in cash and short-term
investments between year t and t–1, divided by the total assets of year t.
Explanatory variables of corporate cash holdings are listed following the explanations of the transaction and
precautionary motive of holding cash. The variables used are as follows:
(1) Inflation. We use the accumulated Consumer Price Index (2005=100) for each country taken from
IMF International Financial Statistics. When interpreting the connection with a change in cash, we
have to see that, as yearly inflation rates are mostly positive, some of the changes due to time
passing might be allocated to this variable.
(2) Cycle. The operating cycle is measured as a sum of the inventory conversion period and the
account receivables collection period. We divide this sum by 1000 for statistical calculations, but
the interpretation is made in day terms.
(3) Account receivables period. We measure the period for collecting of receivables as (Accounts
Receivable / Sales) x 365.
(4) Account payables period. The ratio is calculated as (Accounts payable/Cost of goods sold) x 365.
(5) Inventory conversion period. It is obtained as (Inventory / Cost of goods sold) x 365.
(6) Δ Net working capital ratio. We measure this ratio as the difference of NWC minus cash and shortterm investments, between year t and year t–1, divided by the total assets of year t.
(7) Δ Leverage. This quantity is the difference of total (long-term plus short-term) debt between year t
and year t–1 divided by total assets of year t.
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(8) Δ Current liabilities. The variable quantifies the difference of current liabilities between year t and
year t–1divided by total assets of year t.
(9) Firm size. We measure this variable as the natural logarithm of total assets in the year 2015 using
the consumer price index of the respective country.
(10) Cash flow ratio.This measure is defined as earnings before tax plus depreciation over the total
assets in line with Ozkan and Ozkan (2004). Opler et al. (1999) and Bates et al. (2009) assess cash
flow as earnings after interest, dividends and taxes plus depreciation, but due to insufficient data
in our sample, we had to stick to the less sophisticated solution.
(11) Capital expenditures ratio. The ratio is measured as capital expenditures over the total of assets.

4. Empirical Findings
Recent studies show large amounts of cash held by companies in developed countries, especially in the US,
and this large increase in corporate cash balances in recent years has garnered much attention in the
academic studies. Thus, according to Graham and Leary (2018) cash represents 15.69% of the total assets
in the US, and in the UK companies it amounts to 9.9% (Ozkan&Ozkan, 2004, p.2117). The average cash
to assets ratio for the SEE companies in the period 2006-2015 was 6.9% where a big difference among the
countries presented in Table 2 (lowest in B&H, 4.2% and highest in Turkey, 9.5%). The cash holdings by the
SEE emerging markets is much lower than those in the developed ones.
To understand the corporate policy in emerging markets we must first point out that emerging markets differ
significantly from developed markets. Emerging markets are less developed, the companies have a lower
quality of governance, they are facing illiquidity problems, the banking sector dominates in the structure of
financial intermediation, unlike the US where financial markets have dominance in the financial architecture,
and the emerging markets reveal big differences in the national characteristics and other macroeconomic
factors (Naumoski &Nestiorovski, 2018, pp. 481). The corporate environment has an impact on cash policy.
The change in the cash holdings to the total assets ratio (ΔCash) for the SEE countries for the years 20062015 averaged to 0.34% as presented in Table 2. Some small differences appear among the ten countries
in the sample, where the lowest yearly cash change shows in the case of Bosnia and Herzegovina, with an
average decrease of -0.03%, while the highest change came from Turkey where the average increase was
0.79%.
Table 2: Change in the cash holdings to total assets ratio, CPI, and the length of
the operating cycle in the SEE countries (averages)
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4.1 Results of the descriptive statistics
In the period of the global financial crisis of 2007-2009 and afterwards, until 2010, the corporate cash
holdings decreased (Figure 1 and 2), then from 2011 onwards, the cash holdings started to increase. Figure
1 depicts the relationship of the Δ Cash with the CPI. The average CPI in SEE countries was continuously
rising, and the average inflation rate was 3.77% in the SEE region on a year-by-year basis. The CPI curve
shows a constant upward trend with the highest increase in 2008 when the inflation rate is high in all
countries, and in SEE on average amounts to 8.58%. Afterwards, the rate of inflation continuously and slowly
reaches 1.96% in 2015.
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Figure 1 shows that when the inflation started to increase, the corporate cash holdings began to decrease.
Here, the CPI was continually rising at a different rate, and the cash was dropping until 2010, then from the
year 2011, it started to increase. This result suggests that there is no linear relationship between the cash
and inflation, and the relationship can be explained by the U-shaped curve.
The operating cycle followed a similar trend to that of the change in cash (Figure 2). It decreased in the
period of the great financial crisis and rose in the period of the economic recovery. Therefore, we can expect
some positive association between the changes in cash and the length of the operating cycle.
Table 3 presents the descriptive statistics of the exogenous variables. Based on Table 2, we can notice that
the average operating cycle in SEE countries was 410 days, which comes from the average inventory
conversion period of 231.2 days and average account receivables collection period of 178.7 days. The
average account payables period is 306 days and is much higher than the receivables period. Also, we can
notice that Serbia and Turkey are countries with the highest, while Greece shows the lowest, average CPI
and inflation. The highest average cycle measured was that of Serbia amounting to 820 days (which is due
to the extensive inventory period of 413.6 days, and also extensive account receivables period of 406.4
days). The lowest quantity, 108 days, was obtained for Slovenia (which is due to the reasonably short
inventory period of 52.7 days, and also quite short account receivables period of 55.3 days). Table 3 also
presents the summary statistics for the rest of the exogenous variables.
Table 3: Descriptive statistics of the variables
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4.2 Regression analysis
The determinants of the change in corporate cash holdings are investigated using a regression of ΔCash
ratio defined above on the set of exogenous variables defined and described above. The analysis was done
on a balanced panel of data. To test our hypothesis, we estimate the following equation:

Cash = 0 + 1CPIi,t + 2  + 3 Cyclei,t + 4   + 5 CFi,t+ 6 Sizei,t + 7 CAPEXi,t +
8 NWCi,t + 9 Currliabi,t + 10 Leveri,t + i,t(1)
The analysis was performed using E-views. At the very least, using the Hausman test, we examined which
regression model was the most appropriate. The results showed that the fixed effects model is best for the
given data sample. According to Deloof (2003), fixed effects estimation assumes firm-specific intercepts,
which capture the effects of those variables that are particular to each firm and that are constant over time.
A disadvantage of fixed impact estimation is that it eliminates from the model any other factor that is timeinvariant.
We have run three regression models. In the first one, we excluded the operational cycle to focus only on
the influence of inflation on the change in cash holdings. In the second regression, we omitted the CPI to
consider just the effect of the operating cycle. In the third case, we ran the regression analysis with all
variables included. Table 4 shows the results of the three regressions.
Table 4: Regressions on the change in cash ratio including inflation and firm characteristics
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The results from the regressions confirm that the CPI and the operating cycle have a strong influence on the
change of corporate cash holdings. Also, the signs of the coefficient are according to our expectations.
More precisely, we found that inflation has an adverse effect on the change of the cash holdings. However,
since the squared CPI is also statistically significant and positive, it seems that the relationship is not linear,
but there is a U-shaped curve that can explain the link, which is the effect of inflation on corporate cash
holdings. This relationship confirms our hypothesis H1: Inflation determines the corporate cash holdings, but
there is a non-linear relationship. More precisely, empirical results confirm that when the inflation is rising
the corporate cash holdings decrease to a certain level. After that point, the cash holdings are increasing
together with the rising inflation.
In the second regression, we excluded CPI to quantify only the effect of the operating cycle. The results from
the third regression are similar. Here we can see that the coefficient of the cycle is statistically significant, and
the squared cycle is not significant. That indicates that the relationship among the operating cycle and the
change in cash is linear and negative. This finding contradicts our hypothesis H2. Wang et al. (2014) show
a similar concave function on Chinese data.
The other results from the analysis show that the change in the corporate cash holdings is positively related
to the size, the cash flow and the capital expenditures. It is negatively related to the change of the net
workingcapital and to the short- and long-term debt ratios.
The negative relationship with the operating cash flow means that the operating cash flow is a ready source
of liquidity that SEE companies can have used for the financing of their operating activities, so it is considered
a substitute of cash. The negative relationship with the company size can be explained by the economics
of scale in cash management, the need for reducing the fixed cost of raising external capital. Consequently,
huge firms have a relatively modest rise in cash, while the smaller companies experience more extensive
growth than the bigger ones. The negative relations between the cash change and CAPEX can be explained
by the fact that company investments lead to lower savings and less cash, while higher capital expenditure
leads to a decrease in the cash holdings.
The regression results indicate that cash holdings increased together with the net working capital. This result
contradicts our expectations, but it is in line with what was found by Guney et al. (2007) and Wang et al.
(2014). Company borrowings also had a positive effect on the changes in cash holding, just as Guney et al.
(2007) explained. To the extent to which the leverage of firms can act as a proxy for their ability to issue
debt, one would expect a negative (substitution effect) association between leverage and cash holdings.
However, as leverage increases firms are likely to accumulate more substantial cash reserves to minimise
the risk of financial distress and costly bankruptcy. Thus, one would expect a positive (precautionary effect)
relationship between cash holdings and leverage at high levels of indebtedness.

4.3 Inflation effect on changes in cash holdings in the SEE countries
The relationship between the CPI and corporate cash holdings at first glance is depicted in Figure 1. The
inflation rate in all SEE countries was higher before the global financial crisis reaching the highest level in
2008. The cash holdings of the companies in this period were reduced due to the higher cost of operation
and the dynamic opportunities. Afterwards, in expectation of inflationary conditions, where interest rates
went up, firms probably invested in long- and short-term deposits, so they held more marketable securities.
Thus the cash holdings are increasing.
The results of the regression analysis have proven the existence of a non-linear relationship between inflation
and cash holdings. Both the CPI and the CPI2 are statistically significant, but with different signs. Since the
CPI is negative and the CPI2 is positive, which implies that in expectation of inflationary conditions, interest
rates go up and firms hold more cash equivalents. The increase in inflation leads to a reduction in cash
holdings to a minimum point, and then this effect will turn from negative to positive. We reran the regression
with the CPI and the CPI2 as only independent variables and came to this expression of the relationship
between cash and inflation: Δ Cash = 0.127607 – 0.001618 CPI + 0.00000495 CPI2. The relationship is a
quadratic function that can be depicted in Figure 3 with a U-shaped curve with the lowest point of cash
decrease of -0.46%, when the CPI is 163 points.
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Figure 3: Accumulated CPI and changes in cash holdings in SEE countries

Conclusion
The optimal cash level of the company is determined by a range of macroeconomic and microeconomic company specific
factors. In this paper, we investigate the effect of inflation as a proxy for the macro- and operating cycle as a comprehensive
measure of the corporate specific factors on the cash holdings in the companies of the SEE region. More specifically, we
examine how the companies adjusted their cash level under changing micro and macro factors.
We analysed 868 companies from ten South-East European countries (Bosnia and Herzegovina, Bulgaria, Montenegro,
Croatia, Greece, Romania, Macedonia, Slovenia, Serbia and Turkey) for the period 2006-2015. We found that the corporate
cash holdings increased slowly by 0.34% annually on average in the given period. The CPI and the operating cycle have
a strong influence on the adjustment of cash holdings. The inflation (CPI measured as 2005=100) had a non-linear
relationship with the change of corporate cash holdings,which could be expressed with a quadratic function and depicted
with a U-shaped curve. Thus, with the rise of inflation, corporate cash holdings decreased, probably because of rising
prices of the inputs and spending on additional stocks to overcome future inflation risk. However, at a specific point, the
corporate cash started to grow with the increase in inflation. That might be because corporate managers tried to shift
toward interest-bearing cash equivalents to mitigate the loss of purchasing power and the rise of nominal interest rate. They
might also build up a cash reserve to avoid the financial distress that could arise in the unfavourable economic environment.
We identified a negative linear relationship between the change in cash holdings and the length of the operating cycle.
That means that a lengthening operating cycle (either due to an extended production period or more likely in an
unfavourable economic environment due to the lengthening of the collection period) implies a cash holding decrease.
Other firm-specific variables also had a strong influence on the adjustment of corporate cash holdings. We found that the
change in the corporate cash holdings was positively related to the size of the company, the operating cash flow and the
capital expenditures. At the same time, it was negatively related with both the change of the net working capital and the
change of short and long-term debt ratio.
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