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The Effect of Working Capital Management on
the Profitability of Assets of Construction
Enterprises
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Abstract: The study aims to analyze the effect of working capital management on the
profitability of assets of construction enterprises. The study sample was 181 construction
enterprises, corresponding to 1,856 observations from 2010 to 2021: quantitative research
methods models with time series FEM, REM, OLS, and GLS. The author has determined that
the average collection period (ACP) and average payment period (APP) are adversely
correlated with the profitability of construction businesses. Meanwhile, net working capital
and solvency are positively correlated. Based on the study, the author offers several
discussions and assessments on the critical role of improving profitability and financial

solution recommendations to manage working capital based on improving profitability.
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INTRODUCTION

The term "Working capital" originated from the old American peddlers, who loaded up carriages and
peddlers. Merchandise is called "working capital” or "business capital” because they are what peddlers sell
and are turned over to make a profit. The carriage and the horse are fixed assets. Street vendors usually
own carriages and horses (equity), but the goods are usually bought by the bank or borrowed from the
bank, which they pay the bank after each sale to ensure the borrower can repay the loan and go ahead
with the bank. The more trips the seller makes each year, the more working capital is rotated and the
more profitable it is. Therefore, working capital is called working capital because they rotate (usually
used and rotated during the year). Working capital is the capital needed to turn finished and
semi-finished materials to collect money, including cash, goods, receivables and other short-term assets
that can be turned into money quickly.

THEORETICAL OVERVIEW

In the world, there are many studies on the influence of working capital management on the
profitability of assets of construction enterprises, and some studies can be mentioned as follows:

According to Garcia-Teruel et al. (2007), based on a database of 8,872 small and medium-sized
enterprises (SMEs) between 1996 and 2002, the authors examined the impact of working capital
management on profitability through the tabular data regression method. As a result, managers can
create value by boosting inventory sales and shortening the cash cycle, improving the profitability of
small and medium-sized businesses. According to Tauringana et al. (2013), intending to study the relative
importance of working capital management and its components for the profitability of small and
medium-sized enterprises, the authors studied 133 small and medium-sized enterprises during the
follow-up period from 2005-2009 and methodology 19 business questionnaires. Using the tabular data
regression method, the resulting management of accounts payable and receivables is necessary to
increase business profitability. Research indicates that managing accounts payable is more critical than
receivables; inventory management and cash conversion cycles are not crucial for businesses bottom line.
However, qualitative research results through questionnaires show that the cash conversion cycle
significantly impacts the profitability of businesses. According to Oladimeji et al. (2018), to study the
financial performance of locally-owned construction industry companies in southwest Nigeria, the
authors studied 58 construction enterprises on indicators of revenue, fixed assets, gross profit and profit
after tax between 2004 and 2013, business environment results have a significant effect on businesses,
financial performance is lower due to the influence of the business environment, profits are reduced due
to the influence of investment costs in fixed assets and due to the influence of revenues. Mgbemena
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(2020) states that inventory is essential for construction industry companies. The research variable, the
relationship between inventory management and profitability, has determined the need for inventory
conversion dates of raw materials, unfinished goods and finished products, with secondary data analysis
from 2014 to 2019. The results show that inventory greatly influences the profitability of construction
industry companies. According to Ojha et al. (2021), there is a relationship between profitability and
liquidity and the impact of working capital; according to the author's group, there is a reverse link
between profitability and average receivables, the collection period with profitability increases as the
average collection period increases. While there is a positive association between liquidity and
receivables time, the better the liquidity of companies, the more prolonged the collection period, whereas
the shorter the collection time, the more limited the liquidity. The shorter the cash conversion cycle, the
more profitable the company is, and at the same time, as the number of cash increases, the profitability
decreases. According to the authors, managers need to have a good receivables policy, a reasonable debt
recovery policy and shorten the time of receivables. Especially managers need to have a working capital
management policy suitable to each moment of the business strategy. However, the study's limitations
are that the data is too little, and the likelihood of data being reliable is not high.

RESEARCH METHODOLOGY

(1) Quantitative research objectives. The author examined the impact of working capital
management on the profitability of assets of construction enterprises in the period from 2010-20 21. The
results serve as a basis for accurately assessing the effects, helping construction enterprises have
solutions to improve profitability.

(2) Research data. The data used by the researchers is secondary data taken from the page
(Vietstock.vn), the annual report of construction enterprises and the General Statistics Office
(Gso.gov.vn). The dataset includes financial statements of 180 construction enterprises in 2010-2021,
with 1.856 observations; the author will exclude newly established or consolidated enterprises that make
financial data not comparative and enterprises that do not disclose enough information in the study.
According to Bollen (1989), when analyzing a linearly structured model, the sample size is calculated
using the formula n=5*2i (i is the variable observed in the model). According to Tabachnick and Fidell
(2007), the sample size in multiple linear regression analysis is calculated by the formula n = 50 + 8q
(qis the number of independent variables in the model).

(3) Research methods. The author used STATA 14 software, tested and estimated the Pooled
Ordinary Least Square (Pooled OLS) regression, model. The model is tested for defects and corrected
for defects in the model.

Yie= B1Xit1 + B2Xi+...+ Wi
Inside:

B1, B2...is the regression coefficient, 1 is the root, pi is the residual.

e Select the variable ROA (Return on Total Assets) representing the profitability of the
construction industry:

No. Variable names and Calculation formula Expectations
symbols
The dependent variable is ROA representing the profitability of construction industry enterprises
Independent variable
Average Collection Period Average receivables for the period / Average
1 +
(ACP) revenue one day
Average Payment Period Average liabilities for the period / Cost of goods
2 +
(APP) sold one day
Net Working Capital . .
3 (NWC) Net working capital level log rot
4 Applicable Solvency (CR) Current Assets/Current Liabilities +
Control variables
5 | Enterprise Size (LnTTS) | Total property logarithm

The Author Considers the Model
ROA = B01*ACP + Boz*APP + Bo3*NWC + Bo4*CR + Bos*LnTTS (*)




Hypotheses
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Q1: Average collection period (ACP) is correlated in the same direction as profitability

Q2: Average payment period (APP) is adversely correlated with profitability

Q3: Net working capital (NWC) is correlated in the same direction as profitability

Q4: Prevailing solvency (CR) is correlated in the same way as profitability

RESEARCH RESULTS

1. Research Sample Information

Table 1: Statistical results of variables in the model

Variable | Obs Mean Std. Dev. Min Max
ROA 1,879 | .0097113 | .0820509 | -1.819.809 | .3757518
LNTTS | 1,879 | 2.697.109 | 1.456.027 | 2.334.167 | 3.147.907
ACP 1,861 | .0078832 | .1287357 | -1.391.493 | 374.448
APP 1,859 | .0199835 | .2579327 | -3.295.035 | 6.851.145
NWC 1,879 | 2.648.894 | 1.460.973 | 1.985.467 | 3.038.971
CR 1,879 | 1.520.665 | 2.211.859 | .0500295 | 4.777.073

(Source: Statistical Research on Stata 14 Software)

Standard deviation is used to measure the dispersion of the dataset around the mean (Mean); it is
easy to see the STD Deviation/Mean value of the majority of variables with values less than 1; the
standard deviation is higher than the average, the data fluctuates sharply, the observed statistical data
of the high difference sample (Figure 1).
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Figure 1: Sample Data Dispersion
(Source: Statistics author on STATA software 14)
2. Regression Model Testing

* Multiline check. The study uses the variance inflation factor (VIF) to test multicollinearity. If the VIF
coefficient does not exceed 10, then there are signs of multicollinearity addition in the study model.

Table 2: Multicollinearity Test Results in the Model

Variable | VIF | 1/VIF
LNTTS 6.84 | 0.146192
NWC 6.83 | 0.146376
APP 1.20 | 0.832691
ACP 1.20 | 0.836360
CR 1.02 | 0.978265
Mean VIF | 3.42

(Source: Statistics author on STATA software 14)
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The variables introduced into the model () are related to rotation, which has related characteristics,
so when conducting regression, the author conducted a separate regression to avoid multicollinearity
multiplication. However, to consider the remaining independent variables that are multicollinearity
with each other, the author conducts a multi-plus test with independent variables when introduced
into the model at the same time. Table 2 shows that the VIF coefficients of the variables in the model all
have values less than 10. This suggests that the study regression model does not have a
multicollinearity phenomenon; independent variables do not affect the interpretive results of the
model.

* Estimation model selection

To perform table data regression, the minor squared regression method (Pool-OLS), Fixed Impact
Regression Method (FEM), and Stochastic Impact Regression Method (REM) can be used.

The study used Hausman testing to choose between a regression model (FEM) and (REM) for the
study sample's tabular data.

The Hausman test has the following hypotheses:

Ho: There is no correlation between explanatory variables and random components (i.e. the REM
model is consistent).

Hi: There is a correlation between explanatory variables and random components (i.e. the FEM
model is consistent).

Hausman test results (Table 3), the study received a prob result of 0.0145 less than 0.05 (5%). Thus,
with a significance of 5% with no basis to refute hypothesis HO, the appropriate method chosen is fixed
influence (FEM). Therefore, the study will use the model (FEM) to regress the impact of capacity on the
sustainable growth of Vietnamese environmental enterprises in the period of 2010 - 2021:

Table 3: Hausman Test results for the model
hausman FEM REM

Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V_B))
FEM REM Difference S.E.

LNTTS .0063037 -.00108381 .8873418 .8046732
ACP -.0024761 -.0064728 .8039967 .8043382
APP -.0155606 -.0171629 .80816023 .80814503
NWwC .0111631 .0100434 .8011147 .808351a7
CR .0002442 .008585 -.0003408 .8003527

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(5) = (b-B)'[(V_b-V_B)~(-1)]1(b-B)
= 14.18
Prob=chi2 = 0.0145

(Source: Statistical Research on STATA Software 14)
* Check the suitability of the model.

Table 4 results of the FEM model (xttest3 command), testing variance changes, showing that
prob=0.0000<0.05 FEM models have variable variance.
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Table 4: Results of variance testing in FEM
. xttest3

Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model

HO: sigma(i)~2 = sigma~2 for all i

chi2 (181) = 7.3e+33
Prob=>chi2 = 6.0000

(Source: Statistical Research on STATA Software 14)

Self-correlation test (xtserial command). Table 5 shows that the FEM model has prob=0.1303>0.05,
so the FEM model has no correlation.

Table 5: Self-correlated test results in FEM
. Xtserial ROA LNTTS ACP APP NWC CR
Wooldridge test for autocorrelation in panel data
H®: no first—-order autocorrelation

F( 1, 179) 0.844
Prob = F 8.3595

(Source: Statistical Research on STATA Software 14)

Next, the study conducted multicollinearity testing between variables in the model and variance
testing (collin command). The multicollinearity test results in Table 6 show that independent variables
have VIF<10 values, demonstrating no multicollinearity.

Table 6: Multicollinearity test results in FEM

Variable | VIF | SQRT VIF | Tolerance | R-Squared
ROA 1.02 1.01 0.9820 0.0180
LNTTS | 6.84 2.62 0.1462 0.8538
ACP 1.20 1.09 0.8359 0.1641
APP 1.20 1.10 0.8303 0.1697
NWC 6.85 2.62 0.1460 0.8540
CR 1.02 1.01 0.9770 0.0230

Mean VIF | 3.02

(Source: Statistical Research on STATA Software 14)

Thus, the FEM model does not have multicollinearity. To overcome variance, the study uses the
Feasible Generalized Least Squares (FGLS) model to obtain reliable and effective estimates. The study
used the esttab command to compare models with comparisons of models with each other (Table 7).
Command: esttab OLS FEM REM GLS, r2 star (* 0.1 ** 0.05 *** 0.01) brackets no-gap compress

Table 7: Working capital regression results impact profitability
. esttab OLS FEM REM GLS, r2 star(* ©.1 *% 0.05 *%% 0.01) brackets nogap compress

(1) (2) (3) (4)
ROA ROA ROA ROA
LNTTS -@.00149 0.00630 -@.00104 -0.000387
[-0.44] [6.98] [-8.23] [-8.37]
ACP -8.8155 -@.00248 -0.00647 —8.0678x%*
[-0.96] [-8.15] [-8.42] [-2.34]
APP -0.08187x%x% -08.0156%* —8.0172x%* -8.08109%
[-2.32] [-2.03] [-2.28] [-1.86]
NWC 0.08745%% 0.0112%% 0.0100%* 0.00333x%*x%
[2.19] [2.82] [2.36] [3.06]
CR 0.08136 0.000244 0.000585 0.0012Lxk**
[1.58] [8.25] [8.64] [4.71]
_cons —0 . 149%:k* —8 . 4565%*k* =0 . 229%** —B8.067 Ik*wk
[-4.12] [-5.00] [-4.28] [-8.26]
N 1856 1856 1856 1856

(Source: Regression study on STATA 14 software)
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CONCLUSIONS AND IMPLICATIONS OF GOVERNANCE
Scale-back results (Table 7):

ROA =-0.0678*ACP - 0.0109*APP + 0.00333*NWC + 0.00121*CR + pn
Table 7 shows that working capital significantly affects the profitability of construction enterprises.
Regression results show that NWC and CR are correlated in the same direction, while ACP and APP are
correlated in the opposite direction. In addition, the model (*) shows a less meaningful relationship
between business size and profitability. It implies the management of large-scale businesses that have not
taken advantage of the brand and position to improve profitability.

Based on the research results, the author makes several financial solution recommendations to
improve profitability based on the working capital management of construction enterprises. Solutions
include:

First, increase net working capital and change the commercial credit policy of enterprises for
customers, investors and partners.

Second, Rearrange the receivables portfolio over time. Based on the cash needs of the business, the
manager will apply management measures to each debt and arrange and monitor the length of the
receivables to take measures to solve debt recovery when due.

Third, Determine the balance of accounts receivable. Using this method, enterprises can see
corporate debt customers' outstanding debt, thereby taking timely impact measures.
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APPENDIX: CONSTRUCTION ENTERPRISES

Tt Business

1 Construction Joint Stock Company - Rubber Real Estate
2 CTCP 482

3 CTCP 715

4 Alphanam E&C JSC

5 An Thinh JSC

6 CTCP Bamboo Capital

7 Central Power Real Estate Joint Stock Company

8 Thai Ha Bridge BOT JSC

9 Bridge 12 JSC

10 | Oil and Gas Rig Manufacturing JSC

11 | Ho Chi Minh City Public Lighting JSC

12 | M&E Joint Stock Company

13 | Mechanized and Construction Joint Stock Company No. 9
14 | Lilama Mechanical Installation Joint Stock Company

15 | JSCWorks 6

16 | Ho Chi Minh City Ferry Bridge Joint Stock Company

17 | Dong Nai Transport Construction Joint Stock Company
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18 | Hanoi Transport Construction Joint Stock Company

19 | Saigon Transport Construction Joint Stock Company

20 | Quang Nam Transport Construction Joint Stock Company

21 | Dat Phuong]SC

22 | Dong Do 0Oil and Gas Joint Stock Company

23 | CII Bridge and Road Investment Joint Stock Company

24 | Deo Ca Transport Infrastructure Investment Joint Stock Company

25 | Ho Chi Minh City Technical Infrastructure Investment Joint Stock Company

26 | ID] Vietnam Investment Joint Stock Company

27 | Ho Chi Minh City Electricity Business Investment Joint Stock Company

28 MST Investment Joint Stock Company

29 | Transport and Industrial Development Investment Joint Stock Company

30 | Cuong Thuan IDICO Development Investment Joint Stock Company

31 | IDICO Infrastructure Development Investment Joint Stock Company

32 | Thanh Dat Development Investment Joint Stock Company

33 | Construction Development Investment Joint Stock Company - Hoi An

34 Construction Development Investment Joint Stock Company No. 1

35 | Northern Power Investment and Development Joint Stock Company 2

36 | Vietnam Energy Investment and Development Joint Stock Company

37 | COTEC Housing Investment and Development Joint Stock Company

38 | Investment and Construction Joint Stock Company 40

39 BDC Vietnam Investment and Construction Joint Stock Company

40 | Water Supply and Sewerage Investment and Construction Joint Stock Company

41 | Industrial Construction and Investment Joint Stock Company

42 | Construction and Investment Joint Stock Company 3

43 | HUD3 Investment and Construction Joint Stock Company

44 | Investment and Construction Joint Stock Company No. 18

45 | Investment and Construction Joint Stock Company No. 4

46 | Lam Dong Irrigation Investment and Construction Joint Stock Company

47 | Vina2 Investment and Construction Joint Stock Company

48 | VNECO 9 Investment and Construction Joint Stock Company

49 | Constrexim Investment and Construction Joint Stock Company No. 8

50 | Song Da Investment and Construction Joint Stock Company

51 | Thanh An 386 Investment and Construction Joint Stock Company

52 | Thanh An 665 Investment and Construction Joint Stock Company

53 | Bach Dang Construction Investment Joint Stock Company TMC

54 | IDICO 0Oil and Gas Construction Investment Joint Stock Company

55 | Luong Tai Construction Investment Joint Stock Company

56 | IDICO Construction Investment Joint Stock Company No. 10

57 | Construction Investment Joint Stock Company No. 5

58 | 584 Transport Construction and Exploitation Investment Joint Stock Company

59 | Construction and Engineering Investment Joint Stock Company 29

60 | Telecommunications Infrastructure Development and Construction Investment Joint Stock
Company

61 | IDICO Materials Development and Construction Investment Joint Stock Company

62 | Dalat Real Estate Joint Stock Company

63 | Service Joint Stock Company - Construction of Post Office Works

64 | Quang Ngai Petroleum Services JSC PTSC

65 | Vietnam Highway Services JSC




13 Le Quoc Chinh
66 | Vietnam Petroleum Power Engineering Services Joint Stock Company
67 | Dong Nai Water Supply Construction and Services Joint Stock Company
68 | Hai Phong Lighting Joint Stock Company

69 | Light Telecom Joint Stock Company

70 | Hai Phong Road ]JSC

71 | Ha Hai Railway JSC

72 | CTCP Hacisco

73 | Hong Ha Vietnam Joint Stock Company

74 | Petroleum Metal Structure and Installation Joint Stock Company

75 | Visaco Minerals and Investment JSC

76 | Licogi12]SC

77 | Licogi 13 ]SC

78 | Licogi 16 JSC

79 | Licogi 166 ]JSC

80 | Lilama 3 ]JSC

81 | CTCP Louis Capital

82 | Telecommunications Works Development Joint Stock Company

83 | Urban Development ]JSC

84 | Oil and Gas Urban Development Joint Stock Company

85 | Sunshine Homes Development Joint Stock Company

86 | Song Da Fire Protection and Construction Investment Joint Stock Company
87 | Lang Son Traffic Management and Construction Joint Stock Company
88 | CTCP SCI

89 | CTCP SCI E&C

90 | SongDa1]SC

91 | SongDa 10]JSC

92 | Song Da 11 Joint Stock Company

93 | SongDa 12 ]SC

94 | Song Da 19]SC

95 | SongDa 2 JSC

96 | Song Da 207 ]JSC

97 | Song Da 25 ]JSC

98 | Song Da 4 Joint Stock Company

99 | SongDa5 ]JSC

100 | Song Da 505 JSC

101 | Song Da 6 JSC

102 | Song Da 7 JSC

103 | Song Da 8 ]SC

104 | Song Da9]SC

105 | Song DaJSC 9.06

106 | CIENCO4 Group JSC

107 | CMH VIETNAM Group Joint Stock Company

108 | COTANA Group JSC

109 | KTT Investment Group Joint Stock Company

110 | PC1 Group JSC

111 | Hoa Binh Construction Group Joint Stock Company

112 | Construction and Installation Group Joint Stock Company 1 - Petrolimex
113 | CTCP Thaiholdings

114 | Phuc Thinh Commercial Construction Design Joint Stock Company
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115 | Thinh Vuong Power Investment Investment Trading Joint Stock Company

116 | Nghe An Oil and Gas Construction Corporation

117 | Truong Son 532 JSC

118 | Irrigation Construction Consulting Joint Stock Company II

119 | Ben Tre Construction Materials JSC

120 | Vinaconex 21 Joint Stock Company

121 | Vinaconex 25 Joint Stock Company

122 | CTCP Viwaseen3

123 | Thua Thien Hue Construction - Traffic Joint Stock Company

124 | JSC Construction 1369

125 | Construction JSC 47

126 | Ho Chi Minh Museum Construction JSC

127 | Dong Nai Rubber Construction Joint Stock Company

128 | Ben Tre Transport Construction Joint Stock Company

129 | Underground Construction Joint Stock Company

130 | Coteccons Construction JSC

131 | DIC Holdings Construction JSC

132 | VNECO Power Construction Joint Stock Company 1

133 | VNECO 2 Power Construction Joint Stock Company

134 | VNECO 3 Power Construction Joint Stock Company

135 | VNECO 8 Power Construction Joint Stock Company

136 | VNECO12 Power Construction Joint Stock Company

137 | VNECO4 Power Construction Joint Stock Company

138 | FLC Faros Construction JSC

139 | CII Infrastructure Construction JSC

140 | Song Da Infrastructure Construction Joint Stock Company

141 | HUD101 Construction JSC

142 | Phuc Hung Holdings Construction Joint Stock Company

143 | SCG Construction JSC

144 | Construction Joint Stock Company No. 1

145 | Hanoi Construction Joint Stock Company No. 1

146 | Construction Joint Stock Company No. 11

147 | Construction Joint Stock Company No. 12

148 | Construction Joint Stock Company No. 15

149 | Construction Joint Stock Company No. 5

150 | Hanoi Construction Joint Stock Company No. 5

151 | Construction Joint Stock Company No. 9 - VC9

152 | Construction and Investment Joint Stock Company 492

153 | Visicons Construction and Investment Joint Stock Company

154 | Tan Ky Construction and Real Estate Business Joint Stock Company

155 | Ba Ria Vung Tau Province Urban Development and Construction Joint Stock Company

156 | Construction and Design Joint Stock Company No. 1

157 | Thanh Hoa Petroleum Construction Joint Stock Company

158 | Oil and Gas Tank Pipeline Construction Joint Stock Company

159 | Petrolimex Construction and Installation Joint Stock Company III

160 | Da Nang Housing Development Joint Stock Company

161 | Thanh An 96 Construction Joint Stock Company

162 | Thua Thien Hue Construction Joint Stock Company

163 | Commercial Construction Joint Stock Company 2
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164 | Song Da Construction and Service Joint Stock Company

165 | Construction and Industrial Production Joint Stock Company

166 | Import-Export and Construction Joint Stock Company

167 | 36 Corporation - Joint Stock Company

168 | Vietnam Construction Investment and Trading Joint Stock Corporation

169 | Song Hong Corporation

170 | Vietnam Industrial Construction Joint Stock Corporation

171 | Vietnam Electricity Construction Joint Stock Corporation

172 | Thuy Loi Construction Joint Stock Corporation 4

173 | Vietnam Oil and Gas Construction Joint Stock Corporation

174 | Vietnam Water and Environment Investment Corporation

175 | Vietnam Erection Corporation - JSC

176 | LICOGI Corporation - JSC

177 | Song Da Corporation - Joint Stock Company

178 | Thang Long Corporation - Joint Stock Company

179 | Hanoi Construction Corporation - Joint Stock Company

180 | Construction Corporation No. 1 - Joint Stock Company

(Source: the author synthesizes based on the 2021 financial statements of construction enterprises)




