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Abstract

This study aims to determine the impact of product consumption strategy and financial autonomy on the competitiveness of technology firms 
in Vietnam. This study employs panel data of 27 technology firms collected from listed financial statements of the business for the period 
(2010–2019). The study also uses some indicators reflecting the macroeconomic situation of the economy collected from the World Bank. 
Instead of Exploratory Factor Analysis which has been used before, the study uses the feasible generalized least squares (FGLS) estimation 
as the main method. The FGLS corrects the variance changes and autocorrelation on the dataset of these Vietnamese technology firms. The 
results reveal that the strategy of product consumption and financial autonomy positively affect the competitiveness of technology firms. 
These are also two core factors of the technology industry, which have a strong impact on the increase in the competitiveness of firms. The 
findings of this study suggest that technology firms do not need to invest in many long-term assets, but mainly in short-term assets in order 
to quickly respond to the strategies for consuming new technology products of the business. In addition, the increase in Gross Domestic 
Product per capita also positively affects the increase in the competitiveness of technology firms.

Keywords: Product Consumption Strategy, Financial Autonomy, Competitiveness, Technology Firms

JEL Classification Code: G32, O16, L21

become the driving force which leads to the development 
of the economy in new conditions. In Vietnam, the Minister 
of Information Technology affirms that 2021 is the year 
of promoting technological development according to the 
guiding direction of the Prime Minister Phuc Nguyen Xuan2.

Competitiveness determines the existence and 
development of the enterprise before its competitors. 
Therefore, business owners and managers are always looking 
for ways to improve the competitiveness of their businesses. 
Research on which factors affect the competitiveness of 
businesses has been conducted by researchers in many 
countries with the desire to best support businesses. By 
mainly using multi-factor analysis method, they have 
identified number of factors influencing the competitiveness 
of firms. Using financial data to evaluate the competitiveness 
of the businesses, however, has been under-explored.

Research work on the competitiveness of businesses in 
general or of the service sector in particular have also been 
conducted, and yet the competitiveness of technology firms 
has not been studied. The distinctive characteristics of the 
technology industry requires continuous investment and 
research (Dalibor et al., 2017; Chandra & MacPherson, 
1994). Research and development in the technology industry 
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1.  Introduction

During the period when the world economy was 
falling into crisis due to the COVID pandemic, technology 
firms continuously made new contributions to help socio-
economic activities operate in a world with limited social 
interaction1. They have also asserted their importance in 
the economy and society by continuously creating digital 
technologies to support the development and operation of 
the entire economy and social management (Evans, 2020). 
Thus, the existence and development of the technology firms 
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are always under pressure of cybersecurity, intellectual 
property and innovation3, and therefore are often financed 
by businesses with equity to reduce risk. Due to the fact 
that technology firms have to introduce new products and 
technologies quickly to the market in order to form the 
market earlier than their competitors4, the effect of the 
product consumption strategy and the financial autonomy 
will be the core determinants of their competitiveness. The 
objective of this study is to determine the impact of two 
core factors of the technology industry, that are product 
consumption strategy and financial autonomy, on the firms’ 
competitiveness (compared to other factors).

2.  Literature Review

The review results show that research on enterprise 
competitiveness has been conducted by many domestic and 
foreign researchers. Ambastha and Momaya (2004) focused 
on factors affecting competitiveness of firms, which 
include internal resources of firms, business processes 
and efficiency of exploiting those resources. Sauka 
(2014) who studied the competitiveness of firms in Latvia 
identified seven influencing factors, including: capacity 
to access resources, working capacity of employees, 
financial resources, business strategy, environmental 
impact, business capacity compared to competitors, use of 
communication networks. In research of Ho (2005), paying 
much attention to corporate governance activities will 
strongly affect the competitiveness of the businesses. The 
research studies done in the past have a common feature 
that they use multi-factor analysis method to explore and 
identify factors affecting the competitiveness of firms in 
a specific country. By doing that, the competitiveness is 
measured through groups of factors in which each group 
of factors is determined by the results of survey questions 
on the Likert scale. No studies have yet used data from 
corporate financial statements to estimate the impact of 
these factors on firm competitiveness.

In addition to the general studies on the competitiveness 
of firms, there are also some specialized studies on the 
competitiveness of firms in a certain industry group. Research 
work of Wilson (1988) and Robert (2003) both confirm 
that improving service quality and efficiency, investing 
in technology at the consumption stage, and improving 
management efficiency are the distinguishing features in 
the service sector, to which attention should be paid in order 
to increase the competitiveness of businesses. According to 
Park (2020), commodity and capital prices are the factors that 
create competitive strengths for petrochemical enterprises 
in Korea. Nguyen and Khoa (2020) identified eleven key 
factors affecting the competitiveness of seafood exporting 
enterprises, including (1) vision and strategy of leader;  
(2) human resources management capability; (3) organization 

capability; (4) customer-responsive marketing capability; 
(5) relationship management capability; (6) technical 
capability; (7) competitors reaction capability; (8) business 
environment adoption capability; (9) financial capability; 
(10) products and services innovation capability; and  
(11) branding management. Several other studies on tourism 
competitiveness also found differences in service quality, 
price and customer satisfaction (Long, 2020; Review et al., 
2013; Williams & Hare, 2012; Tsai et al., 2009). According 
to the review results, we have not found any research on the 
competitiveness of technology firms.

In Vietnam, there have been numerous studies on 
competitiveness of businesses. In Long’s research (2017) 
on factors affecting competitiveness of tourism businesses 
in Ben Tre, there are 8 factors which has been identified 
which affect competitiveness: (1) human resources;  
(2) product and service quality; (3) environmental conditions 
of destination; (4) price competition; (5) capacity of 
organization and management; (6) marketing capacity;  
(7) brand name; and (8) social responsibility. In research 
study of Hung et al. (2015) on the competitiveness of 
securities firms, the results show that there are five factors:  
(1) service quality, (2) network coverage, (3) brand, reputation; 
(4) intellectual capital potential and (5) technological 
level affecting competitiveness. Khai (2016) researched 
Vietcombank’s competitiveness and confirmed that there are 
4 main factors affecting the competitiveness of commercial 
banks: (1) service quality; (2) sales strategy; (3) technology; 
and (4) selling price. Nha and Lien (2015) also identified 
factors such as: management capacity of business owners, 
financial capacity, product promotion, product research and 
development capacity that impact on competitiveness of Can 
Tho private enterprises. The common feature of these studies 
is the use of exploratory multi-factor analysis to identify 
factors affecting competitiveness through questionnaires 
by groups of factors. Thus, from the explored factors, there 
are no quantitative studies based on data collected from the 
financial statements of the business.

Competitiveness studies in the past have not been 
conducted on technology firms. Technology is a very 
successful field for developed countries when the government 
focuses on investing very early5. However, in developing 
countries like Vietnam, technology firms are in a period 
of market affirmation6, so there will be a lot of pressure to 
compete with foreign firms. The addition of new research 
on quantitative factors affecting the competitiveness of 
the technology industry is very useful for businesses. This 
study will add new scientific evidence on the quantifiable 
factors of financial statements and the macroeconomic 
factors affecting industrial firms. In particular, the impact 
of product consumption strategy and financial autonomy on 
the competitiveness of the technology industry are specific 
factors.
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3.  Methodology

3.1.  Model and Data

Competitiveness of firms is understood as the ability 
to maintain, deploy and coordinate resources to help firms 
achieve their set goals (Sanchez & Heene, 1996; Sanchez & 
Heene, 2004). Competitiveness of firms can be approached 
according to the traditional competitive theory point of 
view, value chain, or market orientation. According to the 
traditional competition theory with case studies of Chamberlin 
(1933), it has been confirmed that firms in the same industry 
will have the same competitive advantage in terms of 
technology characteristics, cost characteristics, investment 
characteristics, etc. and therefore, firms in the same industry 
do not create competitive advantages if they do not exercise 
monopoly. The biggest limitation of this approach is that 
it cannot explain the competitiveness among firms in the 
same industry. Porter (1985), a pioneer in understanding 
the competitiveness of the value chain approach, affirmed 
that 9 enterprise activities in the basic and complementary 
stages will form the competitiveness of the business. At the 
basic stage, these are activities from supplying raw materials, 
processing products, distributing products, to sales and after-
sales services. These activities are related to the process of 
creating use value for the product and bringing the product 
to the user, so they are the core activities that make up the 
competitiveness of the business (Porter, 1985). 

In addition, quality control activities during the process of 
storing raw materials to manufacturing products, investment 
and development (R&D), human resource management, 
organizing team activities and corporate culture are 
activities that contribute to the competitiveness of the 
businesses. Porter’s general value chain (1985) systematized 
the entire process of forming the competitiveness of firms 
and quantified through each stage, hence many firms 
and researchers have been using it to measure the impact 
level of factors. Moreover, according to market-oriented 
competitiveness, it affirms that when a business satisfies 
customers’ needs and creates better value for customers than 
competitors while ensuring results of doing business, the 
business enhances its competitiveness (Kohli & Jaworski, 
1990; Day, 1994).

In this study on firm competitiveness, we use a 
combination of value chain and market-oriented approaches. 
By this way the enterprise’s competitiveness is formed 
throughout, from the production stage of creating use value 
of product until the product is used by consumers to ensure 
customers’ trust in using the product in the future. This will 
help businesses achieve their business goals. The contributing 
factors in the product value chain creating competitive value 
are independent variables of the model, and the ultimate 
result of achieving business goals is the dependent variable, 

reflecting the competitiveness of enterprise. Hence the 
research model takes the form:

y = f (Z1, Z2, Z3, Z4)

In which:
y is the competitiveness of the business
Z1 is the factor that creates the use value of the product,
Z2 is the factor that creates the circulation value of the 

product,
Z3 is the factor belonging to the organization and 

management of the business
Z4 is a group of factors that belong to macro factors 

affecting consumers as well as affecting businesses

(1)	Competitiveness of a business (y) reflects that it can 
achieve its business goals, which means that the 
businesses must be profitable. That way, the target 
of operating profit reflects the profitable nature of 
the business and does not depend on the sponsorship 
policy of the business. Therefore, this study uses the 
basic rate of return (measured by operating profit 
divided by total assets - ebit_assets) as an indicator 
reflecting the competitiveness of the business.

(2)	The group of factors that create the use value of 
the product (Z1) in this study is referred to in two 
phases. In the production stage, the creation of the 
use value for the product is crystallized in the cost 
of goods sold, so this research chooses the cost 
of goods sold targets over sales (gross sales). At 
the product consumption stage, there are selling 
expenses and administrative expenses that contribute 
to the use value of the product before and after using 
the product. Therefore, the study selects the criteria 
of selling expenses and business management over 
revenue (sebu_sales) as the representative indicator 
at the stage of product consumption.

(3)	The group of factors creating the circulating value 
of a product (Z2) is reflected in the value of the 
consumable goods, which is reflected through the 
consumption sales target. To have the similarity of 
data, this indicator is taken the decimal logarithm of 
the revenue target in units of million dong (lg_sales).

(4)	The group of factors belonging to the organization 
and management of the business (Z3) is represented 
by the way that assets are invested through the ratio of 
long-term assets to total assets (long_assets) and the 
efficiency of asset investment through assets turnover 
(sales_assets). On the other hand, in industries that are 
under high pressure of scientific and technological 
progress, capital that meets the investment and 
development needs of businesses comes from the 
enterprise’s equity capital (Myers & Majluf, 1984). 
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Therefore, financial autonomy will determine the 
implementation of new research and development, 
contributing to increasing the competitiveness of 
businesses in the future. The indicator of financial 
autonomy is used as a motivational factor for the 
R&D activities of the business (equity assets).

(5)	Finally, the group of macroeconomic factors (Z4) 
is considered to affect not only consumers but also 
businesses, such as Gross Domestic Product per 
capita (gdp_per) and inflation rate (inf).

Therefore, the research model of factors affecting 
competitiveness of firms is formulated under the symbol of 
independent variables as follows:

Yi,t = �α0 + α1·goss_salesi,t + α2·sebu_salesi,t  
+ α3·lg_salesi,t + α4·sales_assetsi,t  
+ α5·long_assetsi,t + α6·equity_assetsi,t  
+ α7·gdp_peri,t + α8·infi,t + μi,t

� (1)

Where i is the number of firms in the sample, and t is the 
study period. In which, the size of sales revenue (lg_sales) 
and asset turnover (sales_assets) both reflect the level of 
revenue generated in the period of the enterprise, showing 
the strategy of product consumption. Therefore, the research 
model of the impact of product consumption strategy and 
financial autonomy on the competitiveness of Vietnamese 
technology firms is proposed as follows:

Yi,t = �β0 + β1·lg_salesi,t + β2·sales_assetsi,t  
+ β3·equity_assetsi,t + β4·goss_salesi,t  
+ β5·sebu_salesi,t + β6·long_assetsi,t  
+ β7·gdp_peri,t + β8·infi,t + εi,t

� (2)

In which, in addition to the three independent variables 
corresponding to the coefficients β1, β2, β3, it reflects the 
strategic factors of product consumption and financial 
autonomy; the remaining variables acts as control variables to 

Table 1:  Descriptive Statistics

Variable Obs Mean Std.Dev Min Max

y 268 0.0655 0.0860 -0.2535 0.5980
Lg_sale 268 5.2609 0.8976 1.7076 7.6300
Sales_Assets 268 1.0495 0.7512 0.0021 4.1912
Equity_Assets 268 0.5471 0.2287 0 0.9973
Goss_Sales 268 0.7925 0.1323 0.1241 1.6853
Sebu_Sales 268 0.3213 1.5313 0.0072 22.7890
Long_Assets 268 0.3095 0.2254 0.0013 0.9059
Gdp_per (USD/person) 270 6.3112 0.5950 5.2474 7.0758
Inf (%) 270 5.6487 2.5249 2.6682 9.2075

minimize the model’s error, and Ɛ is the model error. According 
to model (2) and research topic, there are two hypotheses:

H1: The strategy of product consumption has a positive 
impact on the competitiveness of technology firms.

H2: Financial autonomy has a positive impact on the 
competitiveness of technology businesses.

The research sample has 27 firms that are joint stock 
technology companies listed on the stock exchange in 
Vietnam during the period (2010–2019). Variables related to 
business are identified from the listed financial statements, 
macro policy variables such as GPD per capita and inflation 
taken from World Bank data.

3.2.  Methods

The study mainly uses quantitative methods by selecting 
the appropriate estimate on the table data. Estimates selected 
include (1) Pooled Ordinary Least Square estimate (Pooled 
OLS), (2) estimated according to fixed effects (fixed effects 
model - FEM), (3) estimation by random effects (random 
effects model - REM). Then the study conducted to check the 
autocorrelation phenomenon and variance change. If there is 
correlation phenomenon and variance change, the study will 
use the Feasible Generalized Least Square (FGLS) method 
to minimize the sum of squared residues of the model 
(Weighted Least Square - WLS) to correct the defects of the 
model to give more reliable results.

4.  Results

4.1. � Descriptive Statistics and  
Correlation Coefficients

First, the descriptive statistical data in Table 1 shows the 
number of observations, mean value, standard deviation, 



Van Thi Hong PHAM, Quynh Thuy NGUYEN / Journal of Asian Finance, Economics and Business Vol 8 No 4 (2021) 0819–0826 823

maximum value, and minimum value of the research 
variables by model (2). On average, for every 1 VND of 
invested assets, it generates 1.05 VND of net revenue, equity 
structure meets 54.71% of the need to invest in assets of the 
business, long term assets account for 30.95% in the asset 
structure of technology businesses. The statistics in Table 1 
show an overview of research data of Vietnamese technology 
firms in the period (2010–2019).

Next, the study provides correlation coefficients of 
variables according to model (2) in Table 2. The results 
show that the variables are highly correlated, most of the 
correlation coefficients are not over 0.6, indicating that the 
variable is not capable of multicollinearity (Evans, 1996).

Table 2:  Correlation Analysis

Variable y Lg_sales Sales_ 
Assets

Equity_ 
Assets

Goss_ 
Sales

Sebu_ 
Sales

Long_ 
Assets GDP_per

Lg_sales 0.3411***

Sales_Assets 0.4823*** 0.5275***

Equity_Assets 0.0940 -0.3662*** -0.2693***

Goss_Sales -0.4620*** 0.2144*** 0.0744 -0.2561***

Sebu_Sales -0.0746 -0.3974*** -0.1394** 0.2185*** -0.6133***

Long_Assets -0.1249* -0.0568 -0.3677*** 0.4721*** -0.0652 0.1116*

GDP_per 0.0563 0.1146* 0.0442 -0.0230 0.0666 -0.1101* -0.0204
Inf 0.0653 -0.1338** -0.0476 0.0185 -0.1552** 0.0766 0.0225 -0.4380***

Note: ***, ** and * Indicates Significant at 1%, 5% and 10% Level of Significance Based on t-Statistics. 

Table 3:  Compare the Estimated Results According to Three Methods: POOLED, REM and FEM

Variable
POOLED REM FEM

Coefficient P > │t│ Coefficient P > │t│ Coefficient P > │t│

Lg_Sales 0.0247 0.000 0.0228 0.003 0.0332 0.048
Sales_Assets 0.0313 0.000 0.0340 0.000 0.0350 0.010
Equity_Assets 0.0817 0.000 0.0705 0.005 0.0469 0.127
Goss_Sales -0.2481 0.000 -0.1822 0.000 -0.1109 0.002
Sebu_Sales -0.0086 0.003 -0.0109 0.000 -0.0118 0.000
Long_Assets -0.0326 0.145 -0.0277 0.276 -0.0178 0.602
Gdp_per 0.0142 0.081 0.0133 0.069 0.0118 0.094
Inf 0.0037 0.053 0.0041 0.017 0.0049 0.004
Cons -0.0434 0.550 -0.0803 -1.08 -0.1771 0.106
R-squared of POOLED R-squared = 0.4177
Breusch and Pagan Lagrangian multiplier test for random 
effects

Prob > chibar2 = 0.0000

F test that all u_i = 0: F (26, 233) = 4.38 Prob > F = 0.0000
Hausman test FEM and REM Prob > chi2 = 0.0000

4.2.  Regression Results

The study compares the estimated results of the three 
methods Pooled OLS, REM and FEM shown in Table 3. 
Pooled OLS model explains 41.77% of factors affecting 
competitiveness of technology firms (R2 = 0.4177). 
According to this method, the factors are statistically 
significant, showing that they have an impact on the 
competitiveness of technology firms (p-value < 5%), except 
the structure of long-term asset investments. However, the 
Pooled OLS methodology does not reflect the difference 
between firms in the same industry. Therefore, the study 
continues to consider random effects (REM) and fixed 
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effects (FEM) estimation methods. With the Breusch and 
Pagan test value with p-value < 5%, the REM estimate is 
more reliable than the Pooled OLS estimate, and the F-test 
value of the FEM estimate with p-value < 5% also confirms 
it is more appropriate than the Pooled OLS estimate. The 
study continues to compare the estimated value of REM and 
FEM through the Hausman test value. The test value has 
p-value < 5%, so the estimate of FEM is more appropriate 
for determining the factors affecting the competitiveness of 
Vietnamese technology firms.

Next, the study examines whether there is a variance in 
the FEM estimation results by using the Wald test (Greene, 
2000). Modified Wald for groupwise heteroskedasticity in 
FEM has p-value at 0.000 < 5% shows that the model has 
heteroskedasticity. Besides, the autocorrelation test in the 
model by Wooldridge test gives F (1, 26) = 67.018 and  
p-value = 0.000. This indicates that the model has auto
correlation. Since the model has autocorrelation and variance 
change, the study uses the Feasible Generalized Least Square 
(FGLS) method to minimize the sum of squared residues of 
the tissue Weighted Least Square (WLS) to correct the defects 
of the model and give more reliable results. Estimated results 
according to FGLS method to correct variance change and 
autocorrelation are shown in Table 4.

The estimation results from Table 4 show that all factors 
according to model (2) are statistically significant, i.e., all 
factors have impact on the competitiveness of technology 
firms. The group of factors belonging to the strategy of product 
consumption has a positive impact on the competitiveness 
of the business at the significance level of 1%, consistent 
with hypothesis H1. The more products firms have a strategy 
to consume, the higher increasing the competitiveness of 
businesses, which is similar to the research results of Sauka 
(2014), Roberts (2003), Review, Assistant and Dubrovnik 
(2013). The factor of financial autonomy also positively 
affects the competitiveness of the business at the significance 

level of 5%, consistent with hypothesis H2. This indicates 
that the more autonomous technology firms have, the more 
active they are in investment and development (R&D), and 
hence the higher their competitiveness. This result is similar 
to the research of Nguyen and Khoa (2020), Sauka (2014), 
confirming that financial resources affect the competitiveness 
of firms.

In addition, the factors of cost of goods, cost of sale 
and enterprise management have limited impact on the 
competitiveness of firms. This shows that when the cost of 
products of the enterprise is high, forcing the selling price 
to increase accordingly, it will reduce the competitiveness of 
the business in the market. This research result is completely 
consistent with the reality of competition in the consumer 
market of products. The high structure of long-term asset 
investments in the total assets of technology companies also 
negatively affects their competitiveness. With a low structure 
of long-term assets (average 30.95%), the investment is mainly 
in short-term assets to serve the promotion and registration of 
copyright for new technology products that are continuously 
being invented. Therefore, the more long-term assets an 
enterprise invests, reducing the proportion of short-term 
assets, the more it will limit its competitiveness. Moreover, 
macro factors such as per capita income and inflation have 
a positive impact on the competitiveness of businesses. 
In other words, when people’s income is higher, they have 
more money to equip with better technology products, which 
means that businesses can easily consume products.

Additionally, when comparing the regression coefficients 
of the independent variables that affect the competitiveness 
of technology firms in Table 4, the degree of positive 
impact of the product consumption strategy (variable Lg_
sales and variable Sales_Assets) and financial autonomy 
(Equity_Assets) are highest. This proves that these are the 
major determinants of the increasing competitiveness of 
technology firms in Vietnam.

Table 4:  Results of FGLS for the Model (2)

y Coef. Std. Err z P > │z│ [95% Conf. Interval]

Lg_sales 0.0214 0.0033 6.46 0.000 0.0149 0.0279
Sales_ Assets 0.0276 0.0038 7.28 0.000 0.0201 0.0350
Equity_ Assets 0.0568 0.0130 4.37 0.000 0.0313 0.0822
Goss_ Sales -0.2603 0.0245 -10.61 0.000 -0.3084 -0.2122
Sebu_ Sales -0.0159 0.0067 -2.37 0.018 -0.0290 -0.0027
Long_ Assets -0.0261 0.0123 -2.12 0.034 -0.0502 -0.0020
GDP_per 0.0070 0.0037 1.87 0.062 -0.0003 0.0143
Inf 0.0026 0.0009 2.83 0.005 0.0008 0.0044
Cons 0.0506 0.0416 1.22 0.223 -0.0309 0.1322
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5.  Conclusion 

The research results show that the strategy of product 
consumption and financial autonomy positively affects the 
competitiveness of technology firms in Vietnam. Activities 
related to product consumption strategies of technology 
companies can be covered by areas such as software, 
telecommunications and distribution. In the technology 
areas, the companies continue to promote software 
export activities to the US and Japan markets7. Firms 
need to promote research and development of intelligent 
solutions by industry and field, so that they produce new 
technology products to catch up with the trend. Regarding 
telecommunication, firms continue to upgrade fiber 
optic infrastructure to speed up transmission lines. In the 
distribution segment, the firms need to diversify channels to 
provide products for consumers in the shortest time. Besides, 
in order to increase the financial autonomy of technology 
businesses, firms should provide more information about the 
results of their production and business activities as well as 
opportunities and prospects in the future. With transparent 
financial information and attractive profit margins, it will 
definitely be a good opportunity to attract more investors to 
the firms for their investment and development needs in the 
present and future.
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