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Abstract
This paper's main objective was to evaluate the influence of working capital management policies on Argentine
agro-industrial firms' profitability. To test our hypotheses, we analyzed a sample of 326 companies selected with
a stratified random method based on an economic criterion. The data was collected through a structured
questionnaire. From a methodological perspective, we used the individual determinants of working capital (DSO,
DSI, DPO and CCC) as independent variables, while EBITDA represented the dependent variable. Additionally,
we used leverage as a control variable. To assess the impact of individual determinants on corporate profitability,
we used the dynamic panel data methodology. This approach has the advantage of controlling the unobservable
effects that can influence profitability and endogeneity problems. We also checked the robustness of our results.
The results offer several interesting insights. In particular, the results of the variables (DSI, DPO and CCC) showed
a negative relationship with firms' profitability, suggesting that investing in inventory and requesting greater
extensions from suppliers leads to additional costs that cannot offset the resulting benefits.
Keywords: working capital, management, leverage, inventory, emerging market
1. Introduction
The financial literature traditionally focused on medium and long-term financial decisions have progressively reevaluated the importance of short-term financial decisions, recognizing that the latter can significantly influence
the performance of companies (Smith, 1980; Kim & Chung, 1990; Shin & Soenen L., 1998; Khoury et al., 1999;
Deloof 2003; Howorth & Westhead, 2003; Filbeck & Krueger, 2005; Raheman & Nasr, 2007; Baños-Caballero et
al., 2012; Ukaegbu, 2014; Aktas et al., 2015; among others).
This influence is significant in small and medium-sized enterprises, usually having greater financial constraints
and more volatile cash flows than larger companies (Peel et al.,2000; Chen & Sensini, 2014; Mannetta et al., 2014).
SMEs have less negotiating power in dealing with the financial system, generally identified in a single interlocutor,
namely the bank.
This circumstance intensely conditions the ability to attract financial resources, very often resulting in indebtedness
that is not consistent with investment needs and, at the same time, a strong recourse to short-term debt (Chalmers
et al., 2014; Chen et al., 2014; Enow & Brijlal, 2014).
Furthermore, the lack of managerial skills and adequately qualified human resources can amplify these constraints,
leading to a strategic approach that is not consistent with the competitive context's dynamism (Diaz & Sensini,
2020).
In this perspective, the efficient management of working capital plays a crucial role in favouring business
continuity and survival and reducing the risk of financial difficulties (García-Teruel & Martínez-Solano, 2007;
Howorth & Westhead, 2003; Sensini, 2015; Padachi, 2006; Amendola et al., 2011; Campos et al., 2014).
The recent health emergency and the consequent economic crisis have led to a further credit squeeze that has had
and will have a strong impact on SMEs, due to financial constraints and high dependence on bank loans (Sensini,
2020).
This general situation has had and will have a negative influence on SMEs in all world economies. Still, it risks
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having even more severe effects in emerging countries, where economies are more unstable, and the financial
system is mainly centred on banks (Das et al., 2000; Campos, 2014; Chalmers et al., 2020).
This situation requires SMEs to pay more attention to the financial dimension and, particularly, to manage working
capital.
In the context briefly outlined, this document's main objective is to analyse the influence of working capital
management policies on manufacturing companies' profitability in the Argentine agri-food sector. For this purpose,
we analysed a sample of 326 companies over seven years (2012-2018) using a dynamic panel data methodology.
This study is interesting for several reasons. First, the management of working capital in agri-food companies is
crucial due to the high volatility of raw material prices and significant investments in current assets. Secondly, the
Argentine agro-industrial sector is one of the economy's pillars, accounting for about 25% of the entire
manufacturing sector. Thirdly, despite some foreign multinationals' presence, the sector is characterised by a
substantial prevalence of SMEs. Furthermore, this study can help entrepreneurs and managers learn more about
financial dynamics and implement adequate working capital policies. Finally, this study's results enrich the
literature investigating the relationship between working capital and performance, providing further empirical
evidence from an emerging economy, such as Argentina.
This paper is organised as follows. The next section examines the relevant literature and develops research
hypotheses. Section 3 describes the data and models used, while the next section analyses and comments on the
results. Finally, the last section contains the concluding remarks, also highlighting the limitations of the research.
2. Literature Review and Research Hypotheses
The working capital management policies concern decisions regarding current assets and current liabilities. The
empirical researches that have studied the relationship between WCM and profitability have had a remarkable
development in the last twenty years, as evidenced by the substantial literature produced on this topic (Khoury et
al., 1999; Arcos & Benavides, 2006; Falope & Ajilore, O.T., 2009; Azam & Haider, 2011; Abuzayed, 2012; Atkas
et al., 2015; Prasad et al., 2019; Sensini, 2020; Chalmers et al., 2020; Boisjolya et al., 2020; among others).
Studies that investigated the relationship between working capital management policies and profitability have
shown conflicting results, highlighting different views.
Some researchers have suggested that increasing investment in working capital has a positive impact on
profitability, as it can lead to increased sales, better customer relationships, reduced supply costs and information
asymmetry (Smith, 1987; Emery, 1987; Blinder & Maccini, 1991; Fazzari & Petersen, 1993; Wang, 2002; Deloof,
2003; Lazaridis & Tryfonidis, 2006; García -Teruel & Martínez-Solano, 2007; Zariyawati et al., 2009; Erasmus,
2010; Aktas et al., 2015).
Other researchers have shown that the increase in working capital has a negative impact on profitability, as it leads
to a rise in financial and storage costs (Kim & Chung, 1990; Ek & Guerin, 2011; Alipour, 2011; Karaduman et al.,
2011) and an increase in financial hardship and the likelihood of bankruptcy (Kieschnick et al., 2013).
Finally, other scholars have suggested an inverse U relationship, arguing that working capital investments produce
positive effects until an optimal level is reached. Above this level, further investments produce negative results.
Previous studies have suggested various indicators to measure performance and efficiency in the management of
working capital. Specifically, return on assets (ROA), return on equity (ROE), earnings before interest and tax
(EBIT), earnings before interest, taxes and amortization (EBITDA), return on invested capital (ROIC), gross
operating profit (GOP) or net (NOP) and Tobin's Q ratio were the most used proxies to measure profitability.
Simultaneously, the Cash Conversion Cycle (CCC) and the Net Trade Cycle (NTC) were the most used proxies to
calculate working capital management efficiency.
The literature has investigated the relationship between WCM and profitability, initially focusing on listed and
larger companies and, then, on small and medium-sized enterprises. Most of these studies investigated the above
relationship in the context of developed economies (Lazaridis & Tryfonidis, 2009; Gill et al., 2010). In recent years,
several researchers have focused attention on companies in emerging economies, mainly examining companies
listed on the Stock Exchange (Mathuva, 2010; Zayanderoody, 2011; Gachira et al., 2014; Marobbe, 2014; Iqbal &
Zhuquan, 2015; among others). However, these companies do not adequately represent the production structure of
these countries, made up mainly of a myriad of small and medium-sized enterprises which, with the well-known
financial and resource constraints (human, technological, etc.), contribute significantly to economic and social
stability (Lee et al., 2012; Chalmers et al., 2020; Ling et al., 2008; Hossain & Kauranen, 2016; McCann & Ortega,
2016).
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In emerging economies, the lower political and economic stability, the moderate development and instability of
the financial markets, and the climate of uncertainty that characterizes the reference context make investment and
financing decisions for companies riskier. Moreover, these choices are often strongly conditioned by the company's
sole interlocutor to provide financial resources, the banking system (Alvarez et al., 2021).
In the context briefly outlined, investments in working capital represent a significant part of manufacturing SMEs'
assets in the agro-industrial sector.
These companies are susceptible to strong instability and volatility of purchase and sale prices, making working
capital management even more complicated. Furthermore, small producers' widespread presence (suppliers of
large retailers) often determines longer credit collection times.
Consequently, these investments' management policies significantly impact these companies' profitability,
financial balance, and risk level.
This paper uses the variables Accounts receivable (AR), Accounts Payable (AP), Inventories (I), and Cash
Conversion Cycle (CCC) to evaluate the impact of each component of working capital on efficiency and
profitability. Below, we have developed our research hypotheses for each variable, according to the reference
context and the main existing literature on this topic.
2.1 Accounts Receivable
The sales policy and the related credit policy are traditionally measured by the collection period or sales
outstanding (DSO). The granting of payment extensions can favour an increase in sales and growth in customers,
increasing turnover. However, such a policy also results in higher investment in working capital, increasing the
risk of customer’s non-payment (Alvarez et al., 2020; Raheman & Nasr, 2007; Diaz & Vazquez, 2019).
In this regard, the literature suggests a significantly negative relationship between DSO and profitability (Deloof,
2003; García-Teruel & Martínez-Solano, 2007, Raheman & Nasr 2007, Karaduman et al., 2010; Lazaridis &
Tryfonidis, 2006).
Therefore, we establish the following first hypothesis:
H1) There is a negative relationship between DSO and profitability.
2.2 Inventories
The inventory represents the link between production and sale (Campos et al., 2015; Sensini, 2020) and measures
the average number of days from delivering raw materials to the sale of products finished, or days sales inventory
(DSI).
The empirical literature on the relationship between inventory management policies and profitability has obtained
conflicting and, in some cases, not significant results (Abbasi & Bosra, 2012).
On the one hand, some authors have suggested that high inventory levels lead to increased costs and risks, thereby
reducing business profitability (Shin & Soenen, 1998; Vishnani & Shah, 2007; Falope & Ajilore, 2009; Stephen
& Elvis, 2011; Vahid et al., 2012; Gul et al., 2013).
On the other hand, some authors have suggested that investing in inventory reduces possible interruptions in
production and sales, allows to limit the negative effects of price fluctuations and favours obtaining discounts on
the purchase of inputs (Mathuva, 2010; Javid & Dalian, 2014; López-Pérez et al., 2018). In this perspective, high
inventory has a positive effect on profitability.
Finally, other authors have suggested increasing inventory produces positive results until an optimal level is
reached. However, after exceeding this level, the investment negatively affects profitability, leading to an increase
in costs (Chalmers et al., 2014; Diaz & Vazquez, 2019; Mannetta et al., 2020).
Therefore, taking up the results of the literature, our hypotheses are the following:
H2a) There is a negative relationship between DSI and profitability;
H2b) There is a positive relationship between DSI and profitability;
H2c) There is an inverted U shaped relationship between DSI and profitability.
2.3 Accounts Payable
The purchase policy of inputs is traditionally measured by the payment period or days payable outstanding (DPO).
The empirical literature that investigated the relationship between DPO and profitability has highlighted
conflicting results.
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On the one hand, some authors have suggested a positive relationship between DPO and profitability (Mathuva,
2010; Musau, 2015). In this perspective, obtaining deferred payments can represent a cheaper and more flexible
source of financing than bank debt (García-Teruel & Martínez-Solano, 2007; Kouvelis & Zhao, 2012). Especially
in emerging economies, where the financial system is less developed, the increase in payment terms can also
reduce SMEs' financial constraints (Deloof, 2003).
On the other hand, some authors have suggested a negative relationship between DPO and profitability (Raheman
& Nasr, 2007; Vishnani & Shah, 2007; Vahid et al., 2012; Gul et al., 2013; Javid & Dalian, 2014). In this
perspective, the request for deferred payments can lead to the loss of discounts and the incurring of implicit
financial costs that can damage profitability (Deloof, 2003).
Following the literature, our research hypotheses are as follows:
H3a) There is a positive relationship between DPO and profitability;
H3b) There is a negative relationship between DPO and profitability.
2.4 Cash Conversion Cycle
The Cash Conversion Cycle (CCC), first proposed by Gitman (1974), expresses the time interval between the
outflow of financial resources linked to purchases (DSI, DPO) and the inflow of financial resources related to sales
(DSO). The measurement of this indicator summarizes the trend of the single components previously considered,
representing a relative proxy capable of expressing the efficiency in the management of working capital (Jose et
al. 1996; Gentry et al., 1990).
Empirical research has shown conflicting results regarding the relationship between CCC and profitability.
Some authors have discovered a negative relationship between an increase in this variable and profitability,
determined by a greater need for financial resources (Shin & Soenen, 1998; Nobanee, 2009; Enow & Brijlal, 2014;
Musau, 2015; Mathuva, 2010; Arcos & Benavides, 2006; Mandujano-Herrera & Navarro-Orihuela, 2015).
Conversely, other authors suggest that excessively low CCC may limit its ability to increase sales and revenue.
Therefore, it may be worthwhile to increase the CCC as long as the benefits deriving from this increase do not
exceed the opportunity costs (Deloof, 2003). Consequently, some research shows a positive relationship until an
optimal CCC level is reached and, once that threshold is exceeded, a negative relationship. In this perspective,
Baños-Caballero et al. (2014) suggest an inverted U-shaped relationship between CCC and profitability.
Therefore, our research hypotheses are as follows:
H4a) There is a negative relationship between CCC and profitability.
H4b) There is an inverted U-shaped relationship between CCC and profitability.
3. Research Design and Sample
Our study analyzes Argentine agri-food companies. The companies used to train the population to extract the
sample were selected in the Pampas and Buenos Aires province. We have chosen these geographical areas as most
of the country's agri-food production is concentrated in these areas. The sampling was carried out in a probabilistic
way, using a stratified random approach based on an economic criterion (Amendola et al., 2020). This setting
improves the estimates' efficiency and the subsequent analysis's significance. The introduction of the economic
discriminant (total assets, turnover, number of employees, etc.) made it possible to select companies adequately
representative of the reference population.
We used a two-part structured questionnaire for data collection. The first was aimed at collecting general
information regarding the company (Governance, Strategies, Composition of the shareholder structure, Level of
Studies, Employees, Production Processes, etc.), while the second was aimed at collecting the financial data
necessary to build all the variables of interest in this paper.
The sample size was set at 1000 units to ensure an error | d | ≤ 0.055 and a probability of 0.95, as shown below:
𝑛=

𝑛0
𝑛
1 + 𝑁0

where N is the population size and n0 is given by:
𝑛𝑜 =

𝑧 2 (0.975)𝑝(1 − 𝑝)
𝜀2

The maximum level of variability was fixed, assuming a p = 0.5.
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To encourage the selected companies' participation and increase the response rate, we directly contacted all the
sample companies. At the deadline for the closure of the data collection phase, set for 30 June 2020, 326 agri-food
companies completed the questionnaire. The response rate was, therefore, 32.6%.
The individual determinants of working capital (DSO, DSI, DPO and CCC) represent the independent variables.
Furthermore, we used leverage as a control variable, in line with what the literature suggests (Padachi, 2006; Shin
& Soenen, 1998).
To measure the firm's profitability, which represents the dependent variable, we used EBITDA. This indicator is
more reliable and is not influenced by discretionary items, such as depreciation, depreciation and taxes (Parisi et
al., 2014).
Table 1 summarizes all the variables used and the computation methods.
Table 1. Variables of interest and computation methods
Variables

Computation Methods

Dependent

Firm Profitability (P)

EBITDA/Total Assets

Independent

Days Sales Outstanding (DSO)

(Accounts Receivable/Sales) * 365

Days Sales Inventory (DSI)

(1/Stock Turnover) * 365

Control

Days Payable Outstanding (DPO)

Accounts Payable/Cost of Goods

Leverage (LEV)

Total Debts/Total Assets

To assess the impact of individual determinants on corporate profitability, we used the dynamic panel data
methodology. We have chosen this approach as it has the advantage to control the unobservable effects that can
influence profitability and endogeneity problems. Furthermore, this model allows to adequately assess the
variability of profitability in the agri-food sector (Chaddad & Mondelli, 2013; Hirsch et al., 2020).
Therefore, we tested the following regression model:
𝑃 = 𝛽 + 𝛽 𝑃 + 𝛽 𝑋 + 𝛽 𝑋 + 𝛽 𝐿𝐸𝑉 + 𝛽 𝐿𝐸𝑉 + 𝛼 + λ + ε

(1)

where Xit represents the set of independent variables relating to working capital management and αi indicates the
unobservable heterogeneity. The λt indicator represents the uncontrollable variable capable of influencing
companies' profitability and, finally, εit is the random disturbance.
All explanatory variables of the model are considered endogenous. Furthermore, we have inserted the quadratic
relation to test the validity of the hypotheses H2c) and H4b) and verify the possible presence of an inflexion point.
4. Empirical Results and Discussion
Table 2 shows the main descriptive statistics of the variables used in the analysis.
Table 2. Descriptive statistics (N = 326 firms)
Variables

Obs

Mean

SD

P

2.282

0.08

0.37

DSO

2.282

74.52

56.21

DSI

2.282

78.23

61.18

DPO

2.282

46.81

53.25

CCC

2.282

93.11

84.27

LEV

2.282

0.54

0.35

Within the limits of these data's significance, the results show an average profitability of about 8%. The DSO and
DSI are equal to 74 and 78 days, the DPO to 47 and the CCC to 93 days.
We developed our model using the GMM estimator (Arellano & Bond, 2001), building four different models to
evaluate each component's effect on the firm's profitability. Furthermore, for the hypotheses that predict an inverted
shaped U relationship, we have developed two models. The first aimed at verifying the linear relationship (A) and
the second the quadratic one (B).
Furthermore, we checked for potential errors in the models, using Hansen's J statistics and the AR index (Arellano
& Bond, 1991).
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Table 3. GMM estimations
Model A
P
DSO

Model B

H1

H2

H3

H4

H2c

H4b

0.129

0.08

0.133

0.089

0.063

(0.093)

(0.14)

(0.12)

(0.13)

(0.13)

(0.12)

(0.12)

-0.009
(0.01)

DSI

-0.047**
(0.02)

DSI2

-0.067^
(0.02)

DPO

-0.033^
(0.02)

CCC

-0.023^
(0.02)

CCC2

-0.006
(0.01)

LEV

-0.069^

-0.087*

-0.059

-0.077

-0.056

-0.061

(0.02)

(0.03)

(0.06)

(0.04)

(0.05)

(0.05)

0.021

0.015

0.019

0.021

0.012

0.016

(0.01)

(0.01)

(0.02)

(0.01)

(0.02)

(0.01)

F test

1.14

48.39***

41.39***

1.61**

1.69**

43.27***

Hansen J

124.31

103.2

134.57*

112.4

131.2

125.16

AR 1 test

-2.31**

-2.25**

-2.35**

-2.29**

-2.39**

-2.27**

AR 2 test

0.78

0.83

0.84

0.79

0.77

0.71

LEV2

Note. ***, **, *, and ^ denote a p value of .001, .01, .05, and .1, respectively.

Contrary to what has been highlighted in the literature analysis, the results show that credit policy (DSO) does not
influence companies' profitability; therefore, we reject the first two research hypotheses (H1a and H1b).
The inventory management policy shows a negative relationship with profitability, confirming hypothesis 2a. This
result suggests that in agro-industrial companies, the containment of storage costs is considered more important
than the possible advantages deriving from a potential interruption of production. Furthermore, the high fluctuation
in raw materials' purchase prices does not seem to be a determining factor in buying larger quantities in periods
characterized by falling prices.
Obtaining greater extensions from suppliers (DPO) presents a negative relationship with its profitability,
confirming hypothesis 3b. Consequently, the deferral of payments to suppliers results in implicit financial charges
and the loss of discounts.
Besides, in line with the prevailing literature, the Cash Conversion Cycle shows a negative relationship with its
profitability, confirming hypothesis 4a.
Finally, in some of the models developed, leverage is negatively correlated with the firm's profitability.
To evaluate the reliability and robustness of the results, we used fixed effects and random effects estimators. As a
preliminary, we carried out the Hausman test (1978). The test results showed that fixed effects estimators were
preferable. The results are shown in Table 4.
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Table 4. Robustness check
Model A
H1
DSO

Model B
H2

H3

H4

H2c

H4b

-0.018**
(0.01)

DSI

-0.035**
(0.02)

DSI2

-0.071***
(0.02)

DPO

-0.019**
(0.01)

CCC

-0.025***
(0.02)

CCC2

0.005*
(0.00)

LEV
LEV2
R2

-0.042^

-0.047*

-0.045*

-0.044^

-0.043*

-0.061**

(0.02)

(0.02)

(0.02)

(0.01)

(0.02)

(0.01)

0.043***

0.041***

0.043***

0.044***

0.043***

0.042***

(0.00)

(0.00)

(0.00)

(0.00)

(0.00)

0.063

0.069

0.072

0.071

0.075

(0.00)
0.072

Note. ***, **, *, and ^ denote a p value of .001, .01, .05, and .1, respectively.

Overall, the results confirm the GMM analysis, showing greater statistical significance. However, the research
highlights some elements worthy of further consideration.
In particular, although the values of DSI and CCC confirm the negative relationship with corporate profitability,
the estimators seem to highlight a U-shaped relationship between these variables. These results suggest that until
an optimal level of inventory and CCC is reached, the relationship is positive and, once this level is exceeded, the
same relationship becomes negative. However, the GMM approach is more appropriate for assessing the
persistence of profits, endogeneity and any bias. Consequently, we believe that the relationship between each
variable used and profitability is mainly linear; however, it can present a U-shaped relationship in the hypotheses
outlined above.
5. Concluding Remarks
This paper's main objective was to evaluate the influence of working capital management policies on Argentine
agro-industrial enterprises' profitability. The sample companies were selected in the Pampa and Buenos Aires
provinces, as most of the country's agri-food production is concentrated in these areas. To improve the estimates'
efficiency and the subsequent analysis's significance, we performed a stratified random sampling based on an
economic criterion. The data was collected through a structured questionnaire.
From a methodological perspective, we used the individual determinants of working capital (DSO, DSI, DPO and
CCC) as independent variables, while EBITDA represented the dependent variable. Additionally, we used leverage
as a control variable.
We used the dynamic panel data methodology to assess the impact of the individual determinants on corporate
profitability. This approach has the advantage of controlling the unobservable effects that can influence
profitability and endogeneity problems. We also checked the robustness of our results.
The results offer several interesting insights. In particular, the granting of longer extensions to customers (DSOs)
does not affect profitability. Empirical findings, however, must be interpreted according to the type of clientele of
the producers. Many producers have little room for manoeuvre in commercial policy, as they are suppliers of large
retailers who often impose prices and conditions of sale. Other producers, on the other hand, have a more
diversified clientele. In such cases, probably a more aggressive commercial policy could lead, within certain limits,
to a different relationship with profitability.
In line with other previous empirical research, the results of the other variables (DSI, DPO and CCC) showed a
negative relationship with the profitability of firms, suggesting that investing in inventories and requesting more
extensions from suppliers leads to additional costs that they are unable to compensate for the benefits resulting
from different management policies.
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This paper is important for several reasons. First, the results can help entrepreneurs and managers of agro-industrial
SMEs define and implement their working capital management policies. In the analyzed sector, characterized by
high price volatility, strong customer bargaining power and, sometimes, long periods of raw materials storage,
controlling the critical variables of working capital and profitability can be fundamental for survival and business
development. Furthermore, this paper's results show empirical evidence for an emerging economy, providing other
results regarding the relationship between WCM and profitability.
However, this study has limitations that stimulate the development of further research. Firstly, the number of
companies that participated in the study consisted of 326 agro-industrial companies. The definition of a larger
sample would perhaps have allowed us to obtain more generalizable results. Finally, the results must be interpreted,
bearing in mind that agro-industrial companies' production processes can differ from each other. Therefore, the
analysis of companies that carry out a specific production could lead to different results than those obtained in this
document.
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