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Abstract: During the last decade, the food and beverage industry has been
one of the most significant and prioritized industries that contributed to the
economic growth in Vietnam. Therefore, how to enhance the performance of
food and beverage firms has become a critical factor for Vietnam’s economic
development. This research aims to use the data envelopment analysis (DEA)
and the Malmquist productivity index (MPI) to assess changes in operational
performance and productivity of listed lead food and beverage firms in
Vietnam during the period between 2015 and 2020. The obtained results reveal
that Vietnamese food and beverage firms were generally inefficient between
2015 and 2020 because the number of relatively inefficient companies was
higher than the relatively efficient ones in each year between 2015 and 2020.
The MPI findings indicate the growth in productivity during the study period
as a result of technological progress. By integrating the findings of the relative
efficiency and productivity change, this study creates five decision-making
matrixes for five periods, respectively, from 2015 to 2020 to position the food
and beverage firms in each sector. The analytical results provide instructions
to senior managers on developing strategy for increasing efficiency of food
and beverage listed companies in Vietnam.
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1 Introduction

The food and beverage (F&B) industry can be broadly defined as a group of companies preparing
food and beverage items ready for sale and consumption [1]. The F&B industry involves all businesses
engaged in the transformation of raw agriculture materials into consumer food and beverage products.
The overall industrial supply chain covers food and beverage processing, packaging, and distribution.
It excludes raw food production, which is included in the closely associated agriculture industry [2].
With the advent of technology and the change of the business environment, the F&B companies must
face the challenges of growing consumer demand. At first, the farmers decided which products to sell
in the market. After industrialization, the power was shifted to the manufacturers. However, in recent
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years, the trend of urbanization and globalization helped consumers to gain power. Thus, customers
currently affect manufacturers and farmers to supply suitable products [3].

Vietnam has many favorable conditions for being one of the most promising food and beverage
consumption markets in the Association of South-East Asian Nations (ASEAN). For the past several
years, the F&B industry has always been one of the most significant and prioritized industries that
contributed to the economic growth in Vietnam. According to VNR500 Ranking in 2019 published
by Vietnam Report JSC, the revenue of this industry in Vietnam in 2018 reached nearly 600 trillion
Vietnamese Dong (VND), making it the third-largest total revenue [4]. Over the next few years, the
F&B industry in Vietnam will also integrate into the international development mechanism of the
whole economy through free trade agreements. The F&B firms in Vietnam will scale efficiently and
reach customers in new markets both domestically and abroad. Currently, Vietnamese F&B firms
focus on developing investment in producing many products to meet the new trend since the consumers
are willing to pay higher prices for products with health benefits, natural and environmentally friendly.
To support the growing food and beverage businesses, the government has issued policies to improve
the investment and business environment and to create favorable operating conditions for businesses.

Despite the Vietnamese F&B industry has many favorable conditions for development, this
industry still faces some difficulties. The F&B industry in Vietnam is highly competitive, with fierce
competition not only from domestic firms but from international companies joining the Vietnamese
market. Major competitors in the F&B sector come from countries such as China and Korea. These
countries have thriving food and beverage processing industries due to the technological capabilities,
low-cost labor, diversified products and guaranteed quality [5]. The Vietnamese F&B companies do
not have the large capital to apply modern technology and machinery, especially small and medium
enterprises (SMEs). Product quality has not been carefully and professionally censored, so many items
are not eligible for export to major markets around the world. Moreover, nowadays customers pay
more attention to food and drink and have more requirements because living standards are improved.
People not only consider food hygiene and safety but prefer healthy and purified natural products.
Consequently, the F&B producers have to provide products with good quality and reasonable prices
for customers. According to the consumer survey of Vietnam Report [6], more than half of customers
spend more money on natural origin, organic and clean food for improving tolerance and immune
system. Meanwhile, 63.7% of customers have reduced their spending on beer and alcohol. As a result,
companies must adjust their operational capability accordingly.

The Vietnamese food and beverage industry is growing and expanding rapidly, thus, enhancing
the performance of F&B companies has become an important factor for Vietnam’s economic develop-
ment. However, rare studies in the literature were found to assess the performance of Vietnamese F&B
corporations in detail. This study aims to fill some of the gaps in the existing literature. The findings of
the study can provide a more comprehensive picture of the F&B industry in Vietnam, assisting firms
in determining their market position and developing appropriate strategies and plans to achieve long-
term growth in the sector. The purpose of this research firstly provides an overview of the growth of the
Vietnamese F&B industry. Secondly, this research examines the performance of some of the leading
Vietnamese F&B companies from 2015 to 2020 based on their technical efficiency by data envelopment
analysis (DEA) method. The Malmquist productivity index (MPI) is used to measure the total factor
productivity change in each decision-making unit (DMU) during 2015–2020. Finally, the matrix based
on the relative efficiency and productivity change assessments is developed for managerial decision-
making to improve the operational efficiency of the Vietnamese F&B companies.
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The rest of this research is structured as follows. Section 2 contains a review of related literature.
The research method is presented in Section 3. Section 4 provides the data analysis and results. Finally,
the conclusions are included in Section 5.

2 Literature Review

The frontier-based method is one of the approaches available for evaluating performance assess-
ment. This method requires creating a production frontier using data on inputs and outputs that have
been observed. The frontier method [7] depends on the maximization of outputs for a given level of
inputs, which is a term from production theory. For building a production frontier, there are two major
methodologies: parametric methods and non-parametric methods, each with its own range of benefits
and disadvantages [8]. The non-parametric analysis does not require the definition of any special
functional structure to characterize the effective frontier or envelopment surface. Non-parametric
methods are flexible enough to allow for a variety of different formulations. The most commonly
used approaches in these two categories are data envelopment analysis (DEA) and stochastic frontier
analysis (SFA).

The DEA is a non-parametric approach [9] that has gained popularity in calculating and analyzing
performance in various sectors of the economy. The ability to manage multiple inputs and outputs
without defining a functional structure for the relationship between inputs and outputs is one
advantage of this approach. Besides, the units of inputs and outputs can be significantly different. The
SFA is a parametric approach [9] capable of dealing with statistical noise. This approach, however, has
the drawback of requiring clear presumption about the functional structure of the production frontier.
Besides, SFA does not forecast the technical efficiencies of DMUs that multiple outputs and a large
number of DMUs are required. Any of the above options has its own set of benefits and drawbacks.
For the analysis in this study, the DEA was considered to be the most appropriate method.

In 1957, Farrell [10] had the first notion of using the single input to single output ratio to calculate
a unit’s efficiency. In 1978, Charnes et al. [11] founded the DEA method, which can address multiple
inputs and multiple outputs. Among the methods for measuring performance, DEA is one of the
most prominent non-parametric evaluation methods. The MPI is an extension of the conventional
DEA model for measuring the DMUs’ productivity. Some research [12,13] combined the MPI with
other methods, such as the window analysis and epsilon-based measure, to assess the performance
of the DMUs. The DEA model has been widely used to assess the operations of various entities,
including nations, cities, industrial regions, and businesses. Especially, this method is widely used
in many countries to assess the efficiency and competitiveness of the F&B sector. For example,
Kotey et al. [14] used DEA to assess the relative efficiency of SMEs in the food, beverage, and tobacco
processing industries in Australia. Dimara et al. [15] investigated the impact of productive efficiency
on the existence of Greek food manufacturers. Within a DEA model, technical and scale efficiency
scores are calculated and used as explanatory variables in a parametric (Weibull) survival model.
Ali et al. [16] examined improvements in efficiency and productivity in 12 diverse segments of the food
processing sectors from 1980–1981 to 2001–2002. The Malmquist total factor productivity change is
calculated using the DEA method. Tektas et al. [17] used the DEA and associated sensitivity tests to
evaluate the performance of 23 F&B corporations in Turkey. Shamsudin [18] evaluated the technical
efficiency and productivity of businesses in the Malaysian food processing industry. The author used
the output-oriented DEA method and Tobit regression. Rodmanee et al. [19] used the two-stage DEA
relationship approach to decompose and calculate the productivity of 23 Thai F&B firms which are
the prominent participants in the food industry in 2011. Giokas et al. [20] used DEA to evaluate the
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liquidity and revenue efficiency of 21 F&B selected corporations in Greece during the pre-recession
and recessionary periods from 2006 to 2012. Gardijan et al. [21] examined F&B firms in the chosen
European nations. The survey included over 6000 corporations in the food sector and over 1000 firms
in the beverage sector from 2011 to 2015. The results show which countries have the most successful
businesses. Hu et al. [22] assessed the managerial performance of Taiwanese F&B firms by using the
output-oriented DEA method. Besides, the Mann-Whitney U test is used to determine the difference in
the performance of a restaurant and a beverage store. Wang et al. [23] assess and estimate the overall
performance of Thai and Vietnamese F&B industries. They applied the DEA method to measure
the companies’ efficiency per year. The MPI is used to measure efficiency improvement over time.
Kedzo et al. [24] investigated small F&B manufacturers in several European Union nations, estimating
their financial efficiency using raw financial variables rather than financial ratios from 2011 to 2015.
Previous studies have shown that the DEA is a valuable method for assessing and measuring the
efficiency and productivity of firms in the F&B industry.

3 Materials and Method
3.1 Data Collection

According to the list of top 10 prestigious Vietnamese F&B firms in 2018 [25], 2019 [26], and 2020
[27] announced by Vietnam Report, this research selects 16 F&B corporations. These firms released
their financial statements on the stock exchange. Three criteria are considered to assess and classify
the firms in the Vietnam Report list. The first criterion is the financial capacity that relies on the most
recent financial report, including total assets, total revenue, net profit, efficiency in capital utilization.
The second criterion is the media’s credibility that is based on the articles published on reputable media
channels. The third criterion is the online surveys on brand awareness, consumer product feedback,
and the quality of a company’s services, as well as surveys on the company’s position in each sector,
market size, workforce, capital and sales growth rate, revenue, and implementation strategy per year
[27]. The 16 selected F&B firms can be classified into six groups as listed in Tab. 1 below.

Table 1: The classifications of the F&B firms in Vietnam

No Sector DMUs Name of companies

1 Alcoholic drinks BHN Hanoi Beer Alcohol and Beverage Joint Stock Corporation
2 SAB Saigon Beer-Alcohol-Beverage Joint Stock Corporation
3 HLB HaLong Beer Beverage Joint Stock Company
4 Non-alcoholic

drinks
VCF Vinacafé Bienhoa Joint Stock Company

5 SCD Chuong Duong Beverages Company
6 IFS Interfood Shareholding Company
7 Milk and dairy VNM Vietnam Dairy Products Joint Stock Company
8 Sugar,

confectionery and
other nutritional
foods

HHC HaiHa Confectionery Joint Stock Company

9 BBC Bibica Corporation

(Continued)



CMC, 2022, vol.73, no.2 3579

Table 1: Continued
No Sector DMUs Name of companies

10 HNF HuuNghi Food Joint Stock Company
11 QNS Quang Ngai Sugar Joint Stock Company
12 Packaged foods,

spices and
cooking oil

TAC TuongAn Vegetable Oil Joint Stock Company

13 MCH Masan Consumer Corporation
14 PAN The Pan Group Joint Stock Company
15 Fresh and frozen

food
VHC Vinh Hoan Corporation

16 MPC Minh Phu Seafood Corporation

According to the Literature Review, there are many different inputs and outputs used to assess
F&B firms. However, this research adopts the following three inputs and two outputs as listed in Tab. 2.

Table 2: The definitions of variables

Variables Definition

Inputs Total assets
(TA)

Total assets are the aggregate of both current and noncurrent
assets and equal the total liabilities and stockholders’ equity.

Total operating
expenses (TOE)

Total operating expenses refer to expenditures that are not
directly relevant to the production of goods or services.
This typically involves selling, general, and administrative
expenses.

Owner’s equity
(OE)

Owner’s equity is the total value of a company’s properties
that belong to the owner after all debts are paid.

Outputs Gross sales
(GS)

Gross sales are the total amount of sales a corporation made
for a given period, without any expenses associated with
operating a firm.

Net income
after taxes
(NIT)

Net income after taxes is the amount of revenue after
expenses, taxes, and other liabilities have been deducted. It is
also referred to as bottom-line profitability.

The summary of statistics of input and output factors for the selected 16 Vietnamese F&B
companies over the period 2015–2020 are shown in Tab. 3.
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Table 3: Summary of statistics of inputs/outputs for the selected 16 F&B corporations in Vietnam

Year Statistics (I)-TA (I)-TOE (I)-OE (O)-GS (O)-NIT

2015 Max
Min
Average
SD

27,478,176
128,873
6,620,995
8,222,336

7,653,070
37,400
1,312,963
1,952,671

20,923,916
86,985
4,213,611
6,023,121

40,222,600
216,753
8,240,664
10,714,201

7,769,553
−96,208
1,095,664
2,019,668

2016 Max
Min
Average
SD

29,378,656
156,594
6,620,745
8,215,656

11,914,455
24,551
1,579,951
2,873,918

22,405,949
108,939
4,334,649
6,028,842

46,965,003
268,859
8,999,343
12,333,216

9,363,830
25,727
1,293,340
2,418,639

2017 Max
Min
Average
SD

34,667,319
167,290
7,515,054
9,372,039

12,804,140
31,477
1,710,401
3,078,084

23,873,058
116,654
4,512,382
6,412,781

51,134,900
325,550
9,889,044
13,561,643

10,278,175
−3,039
1,362,880
2,601,109

2018 Max
Min
Average
SD

37,366,109
191,597
7,972,370
9,823,204

13,399,237
45,273
1,756,455
3,230,905

26,271,369
128,080
5,104,589
6,953,514

52,629,230
296,500
10,763,336
14,023,814

10,205,630
5,236
1,482,539
2,564,346

2019 Max
Min
Average
SD

44,699,873
247,402
8,996,004
11,808,090

14,389,757
56,094
1,863,785
3,452,877

29,731,255
139,936
5,930,384
8,055,113

56,400,230
278,012
11,135,743
15,041,709

10,554,332
16,584
1,572,940
2,754,792

2020 Max
Min
Average
SD

48,432,481
354,626
9,766,444
12,847,025

15,405,648
33,628
1,918,003
3,726,971

33,647,122
193,458
6,469,922
8,985,395

59,722,908
175,712
10,684,108
14,965,997

11,235,732
3,427
1,595,430
2,897,236

Note: (Unit: million VND)

3.2 DEA Super Efficiency Slacks-Based Measure Model

Tone [28] introduced the slacks-based measure of efficiency in DEA (SBM model), which
effectively distinguishes between the efficient and the inefficient DMUs. This model, however, is unable
to differentiate between high-performing DMUs (i.e., fully efficient). To discriminate between fully
efficient DMUs, Tone [29] developed super efficiency slacks-based measure model in DEA (Super-
SBM model) by excluding the efficient DMUs from its efficient frontier of the SBM model. The model
calculates the non-radial distance between omitted efficient DMUs and the efficient frontier created
by the remaining efficient DMUs, addressing both input and output slacks at the same time. This
function of the Tone [29] model made it more suited for dealing with real-world applications.



CMC, 2022, vol.73, no.2 3581

The model is used to analyze n DMUs with the input and output matrices X = (xij) ∈ Rm×n and Y
= (yij) ∈ Rs×n, respectively. The production possibility set P is defined as:

P = {(x, y)|x ≥ Xλ, y ≤ Yλ, λ ≥ 0} with λ is a nonnegative vector in Rn (1)

Tone [26] considers the following expression to describe a specific DMU (x0,y0) as:

x0 = Xλ + s− (2)

y0 = Yλ − s+ (3)

With λ ≥ 0, s− ≥ 0 and s+ ≥ 0. The vectors s− ∈ Rm and s+ ∈ Rs indicate the input surplus and
output shortfall of this expression, respectively, and are known as slacks. The SBM model is as follows:

Minimize � =
1 − 1

m

(∑m

i=1

s−
i

xio

)

1 + 1
s

(∑s

r=1

s+
r

yro

) (4)

Subject to : x0 = Xλ + s− and y0 = Yλ − s+, λ ≥ 0, s− ≥ 0 and s+ ≥ 0. (5)

A DMU (x0,y0) is SBM-efficient if � = 1. This condition is equal to s− = 0 and s+ = 0, meaning
that there are no input excesses and no output shortfalls in the optimal solution.

Many observational studies on efficiency assessment analysis concluded that multiple decision
units have an “effective status” of 100 percent. Thus, logically distinguishing between these effective
DMUs is crucial for rating performance and evaluating influencing factors. To compensate for the
shortcoming of the SBM model, the super-SBM model should be used. The super-SBM model can be
expressed as follows:

Minimize �SE =
1
m

∑m

i=1

(
xio + z−

io

xio

)
1
s

∑s

r=1

(
yro − z+

ro

yro

) (6)

Subject to : Xλ ≤ x0 + z−
0 and Yλ ≥ y0 − z+

0 , λ ≥ 0, z− ≥ 0 and z+ ≥ 0. (7)

3.3 DEA Malmquist Productivity Index (MPI)

In addition to calculating technical efficiency at a particular time, it is necessary to calculate
efficiency over time. Fare [30] created the MPI, which is a DEA model extension for measuring the
total factor productivity change of a DMU between years. MPI can be used to assess the total factor
productivity change of a DMU between two periods. The comparison of efficiency patterns over time
enables researchers to obtain a greater understanding of how efficiency changes between different
periods. According to Fare [30], the total factor productivity obtained by DEA is known as MPI.
This index is recognized as one of the most useful methods for assessing the productivity change of
a group of DMUs over time, in which each DMU is analyzed at two different periods t1 and t2 and
then compare the change in the combined total factor productivity of that DMU. Consider two time
frames t1 and t2, MPI is equal to:
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MPI =
[

Dt1((x0, y0)
t2)

Dt1((x0, y0)
t1)

× Dt2((x0, y0)
t2)

Dt2((x0, y0)
t1)

] 1
2

(8)

The Malmquist Index evaluated the changes in total factor productivity of each DMU by
calculating the efficiency score. MPI is defined as the product of the “catch-up” and “frontier-shift”
terms. The word “catch-up” refers to shifts in technical efficiency (given a fixed technology), while
“frontier-shift” refers to shifts in the technology available to an organization. Total factor efficiency
can be improved by using its current technologies and making better use of economic inputs, a process
known as “catch-up”. Total factor productivity can also be improved if the companies implement
innovations or advancements in technology, such as the introduction of new products, processes, and
technologies into their activities that result in better manufacturing methods, known as “frontier shift”.
MPI can be obtained as follows:

MPI = (catch-up) × (frontier-shift). (9)

Eq. (9) can then be further transformed into:

MPI =
[

Dt2((x0, y0)
t2)

Dt1((x0, y0)
t1)

]
×

[
Dt1((x0, y0)

t1)

Dt2((x0, y0)
t1)

× Dt1((x0, y0)
t2)

Dt2((x0, y0)
t2)

] 1
2

(10)

where

efficiency change (catch-up) =
[

Dt2
(
(x0, y0)

t2
)

Dt1
(
(x0, y0)

t1
)
]

(11)

technological change (frontier-shift) =
[

Dt1((x0, y0)
t1)

Dt2((x0, y0)
t1)

× Dt1((x0, y0)
t2)

Dt2((x0, y0)
t2)

] 1
2

(12)

Thus, MPI >1 signifies an increase in productivity from the period t1 to t2. According to the
definition of MPI, productivity enhancement is affected by efficiency and technological changes.

4 Data Analysis and Results
4.1 Efficiency Analysis Using Super-SBM Model
4.1.1 Overall Efficiency Analysis

The non-oriented super-SBM model is used to assess the efficiency of 16 Vietnamese F&B firms
from 2015 to 2020. Tab. 4 shows the super-SBM scores and ranking.

Table 4: Super-SBM score and ranking (2015–2020)

DMU 2015 2016 2017 2018 2019 2020 Mean

Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank

BHN 0.496 7 0.447 13 0.462 11 0.225 15 0.243 12 0.269 11 0.357 12
SAB 0.716 5 1.052 5 1.126 5 0.598 9 0.547 7 0.423 6 0.744 7
HLB 0.596 6 0.874 8 1.016 8 1.060 3 1.122 3 1.009 3 0.946 3
VCF 0.483 9 0.491 9 1.078 6 1.362 1 2.100 1 3.150 1 1.444 1

(Continued)
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Table 4: Continued
DMU 2015 2016 2017 2018 2019 2020 Mean

Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank

SCD 0.406 12 0.483 11 0.324 16 0.090 16 0.222 13 0.040 16 0.261 16
IFS 0.136 15 1.007 6 1.018 7 1.015 5 0.674 5 0.353 8 0.701 9
VNM 1.063 4 1.117 4 1.132 4 0.617 8 0.571 6 0.536 4 0.839 5
HHC 0.480 10 0.410 15 0.412 15 0.227 14 0.214 15 0.220 12 0.327 13
BBC 0.379 13 0.368 16 0.424 14 0.287 12 0.218 14 0.198 13 0.312 15
HNF 0.339 14 0.445 14 0.538 10 0.757 7 0.391 10 0.137 14 0.435 11
QNS 1.211 2 1.137 3 0.758 9 0.441 11 0.378 11 0.294 10 0.703 8
TAC 1.281 1 1.293 1 1.203 1 1.113 2 1.157 2 1.588 2 1.273 2
MCH 0.494 8 0.488 10 0.454 12 0.479 10 0.485 9 0.468 5 0.478 10
PAN 0.473 11 0.455 12 0.451 13 0.235 13 0.173 16 0.122 15 0.318 14
VHC 1.171 3 1.202 2 1.155 2 0.762 6 0.532 8 0.323 9 0.858 4
MPC 0.069 16 1.005 7 1.136 3 1.039 4 1.070 4 0.394 7 0.786 6

Mean 0.612 0.767 0.793 0.644 0.631 0.595 0.674

The average score for each year ranged from 0.595 to 0.793 in Tab. 4 shows that Vietnamese
F&B companies are generally inefficient from 2015 to 2020. The number of efficient companies in
2015, 2016, and 2017 are four, seven, and eight, respectively. Then the number of efficient companies
gradually decreases from 2018 to 2020. According to the average performance score for six years, only
companies TAC and VCF performed effectively with average scores of 1.273 and 1.444, respectively.
The number of inefficient enterprises is higher than the number of efficient businesses per year.

From Tab. 4, it is observed that companies BHN, SCD, HHC, BBC, MCH, and PAN followed a
very poor trend of efficiency, their scores are less than 0.5 from 2015 to 2020. The low score comes from
an abundance of inputs, namely the excessive operating costs that is regarded as the most expensive
in F&B firms. Company TAC is the only company that has been operating effectively for six years
with efficiency scores in the range from 1.113 to 1.588. This indicates that this organization effectively
manages and controls its operational expenses. In order to be efficient, the F&B firms must monitor
the price of materials, as well as improve other factors affecting operational costs, such as machinery
and labor productivity.

Fig.1 illustrates the variation between years for companies TAC and VCF. From 2015 to 2020,
TAC is the only company with a super-efficiency score all higher than 1 for six years, ranging from
1.113 to 1.588. Company TAC ranked first during the first three years from 2015 to 2017 and dropped
to second in the next three years from 2018 to 2020. On the other hand, company VCF was ineffective
with average scores of 0.483 and 0.491 in 2015 and 2016, respectively. However, company VCF obtained
the scores ranked first compared to the rest of the F&B firms 2018 to 2020. The scores obviously
increase to more than 1 because the company has minimized all costs, especially the cost of goods sold.



3584 CMC, 2022, vol.73, no.2

Figure 1: Super slacks-based measure score of companies TAC and VCF over the period of 2015 to
2020

4.1.2 Small Group Efficiency Analysis

The comparison of the F&B companies operating in a smaller sector provides a more detailed
view. Fig. 2 indicates the comparisons of the F&B companies in each sector.

Figure 2: Comparisons of efficiency scores of the F&B companies in each small sector

Companies BHN, SAB, and HLB belong to the “Alcoholic drinks” sector. Fig. 2a indicates that
company BHN continued to operate ineffectively after 2015. Company SAB tended to increase organi-
zational performance in the period of 2015–2017, but became less competitive and underperformed in
the next period of 2017–2020. On the other hand, company HLB improved its operational performance
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gradually and became the most efficient organization in this group eventually. Companies VCF, SCD,
and IFS belong to the “Non-alcoholic drinks” sector. Fig. 2b indicates that in 2015 all three companies
have not operated effectively. From 2017, company VCF had a significant increase in efficiency
score that was much higher than the efficiency score of other companies. In contrast, company SCD
performed ineffectively in the whole period 2015–2020 because it did not develop any innovation to
improve its operation. Company IFS made efforts to achieve operationally efficient in the period of
2016–2018. However, it cannot maintain the efficient performance for the next two years from 2019
to 2020.

Companies HHC, BBC, HNF, and QNS belong to the “Sugar, confectionery and other nutritional
foods” group. Fig. 2c illustrates that in the period of 2015–2016, company QNS has an outstanding
high efficiency compared to the remaining three companies. However, this company showed a
degradation in efficiency score and became inefficient the following years. Companies HHC, BBC,
and HNF were inefficient in general for the six-year period. Companies TAC, MCH, and PAN belong
to the “Packaged foods, spices and cooking oil” group. Fig. 2d illustrates that company TAC had
outstanding performance and maintained its performance throughout the research period. On the
other hand, companies MCH and PAN underperformed in the whole period of 2015–2020. Companies
VHC and MPC belong to the “Fresh and frozen food” group. Fig. 2e indicates that in 2015 company
MPC had a very bad starting point, the net income after tax was negative. It improved the efficiency
score by more than 1 in the later period from 2016 to 2019. However, in 2020 this company has recorded
its ineffective performance. Similarly, company VHC has operated effectively from 2015 to 2017 but
became inefficient in the period of 2018–2020.

4.2 Analyzing Performance Trends Over Time Using Malmquist Productivity Index (MPI)
4.2.1 Overall Efficiency Analysis

The catch-up index shown in Tab. 5 represents the technical efficiency change of the DMUs. With
scores of more than 1, less than 1, and equal 1, the catch-up index shows whether the DMUs improve,
deteriorate, or remain unchanged in terms of efficiency.

Table 5: The catch-up efficiency change

Catch-up 2015–2016 2016–2017 2017–2018 2018–2019 2019–2020 Average

BHN 0.857 1.019 0.920 1.104 0.972 0.974
SAB 1.252 1.000 0.798 0.933 0.863 0.969
HLB 1.219 1.073 1.000 1.000 1.000 1.058
VCF 0.911 1.827 1.000 1.000 1.000 1.148
SCD 1.030 0.889 1.038 0.892 0.525 0.875
IFS 1.006 1.000 1.000 0.930 0.744 0.936
VNM 1.000 1.000 0.950 0.850 0.983 0.957
HHC 0.781 1.067 0.749 1.192 1.151 0.988
BBC 0.896 1.104 0.966 0.824 1.028 0.964
HNF 1.033 1.019 1.455 0.841 0.561 0.982
QNS 1.000 0.884 0.640 0.893 0.858 0.855
TAC 1.000 1.000 1.000 1.000 1.000 1.000

(Continued)
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Table 5: Continued
Catch-up 2015–2016 2016–2017 2017–2018 2018–2019 2019–2020 Average

MCH 0.889 0.857 1.277 1.007 0.968 1.000
PAN 0.762 1.019 0.890 0.875 1.067 0.923
VHC 1.000 1.000 0.914 0.812 0.905 0.926
MPC 1.018 1.000 1.000 1.000 0.939 0.991

Average 0.978 1.047 0.975 0.947 0.910 0.972

In terms of the whole industry, the “efficiency change” (catch-up effect) suffers a loss of 2.8%
because the average score of 0.972 for the period 2015–2020 is lower than one. In terms of individual
company performance, it is observed that out of 16 Vietnamese F&B companies, companies HLB and
VCF have demonstrated better efficiency over 2015–2020, companies TAC and MCH remain stable
with the catch-up index equal one, and the other 12 firms have dropped with the catch-up index below
one. Companies HLB and TAC keep the efficiency change from diminishing over a six-year period
from 2015 to 2020. This represents that companies HLB and TAC operated stably and effectively
during the study period.

During the 2015–2016 and 2016–2017 periods, six and seven of the 16 firms, respectively, have
reached technical efficiency with the catch-up index of more than 1. Company SAB had the highest
technical efficiency change in the period of 2015–2016, with a value of 1.252, and company VCF had
the highest technical efficiency change in the year 2016–2017, with a value of 1.827. It is noticeable that,
during the next period from 2017 to 2020, only three companies in each period showed an improvement
in technical efficiency.

4.2.2 Frontier-Shift Index (Technological Change)

Tab. 6 shows the frontier-shift change of all DMUs from 2015 to 2020. The results indicate that
except for company IFS, the remaining 15 companies have been successful to make technological
progress from 2015 to 2016. However, they were unable to sustain the advancements in subsequent
years. 12 businesses failed to make technological progress between 2016 and 2017. This means that the
frontier-shift index of corporations dramatically decreased over this time, representing that the F&B
industry’s technology and innovation progress has not improved well and have several limitations.
Following a disappointing period of 2016–2017, the number of companies that failed to achieve
technological progress decreased to seven from 2017 to 2019. In 2019–2020, only five companies
achieved technological progress. Company VCF obtained a stable high score for 6 years, ranging from
1.056 to 2.106. It performed significantly well in the technology improvement and innovation. The
technological competition is very dynamic and full of opportunity for all businesses.

Table 6: The frontier-shift change

Frontier 2015–2016 2016–2017 2017–2018 2018–2019 2019–2020 Average

BHN 1.088 0.975 0.988 1.025 0.909 0.997
SAB 1.050 0.964 1.212 0.993 0.948 1.033

(Continued)
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Table 6: Continued
Frontier 2015–2016 2016–2017 2017–2018 2018–2019 2019–2020 Average

HLB 1.092 0.984 1.137 1.069 0.850 1.026
VCF 1.056 1.124 2.106 1.176 1.307 1.354
SCD 1.118 0.879 0.818 1.037 0.985 0.968
IFS 0.997 1.082 1.047 0.965 0.868 0.992
VNM 1.053 0.977 0.979 1.022 0.997 1.006
HHC 1.104 0.917 0.901 0.858 1.145 0.985
BBC 1.114 0.926 1.030 1.028 0.910 1.001
HNF 1.066 1.008 0.940 0.869 1.333 1.043
QNS 1.090 0.800 1.595 1.000 0.966 1.090
TAC 1.058 0.934 0.881 0.950 1.356 1.036
MCH 1.056 0.941 1.193 1.031 1.024 1.049
PAN 1.325 0.896 1.200 1.026 0.972 1.084
VHC 1.226 0.978 1.797 0.972 0.970 1.189
MPC 1.042 1.077 0.952 0.955 0.911 0.987

Average 1.096 0.966 1.174 0.999 1.028 1.052

4.2.3 Malmquist Productivity Index (MPI)

MPI consists of two parts: catch-up representing efficiency gains, and frontier-shift representing
technological advancements. Tab. 7 shows the changes in MPI for all companies from 2015 to 2020.

Table 7: The total productivity change–MPI

Malmquist 2015–2016 2016–2017 2017–2018 2018–2019 2019–2020 Average

BHN 0.932 0.994 0.909 1.131 0.884 0.970
SAB 1.315 0.964 0.968 0.927 0.818 0.998
HLB 1.331 1.055 1.137 1.069 0.850 1.088
VCF 0.962 2.053 2.106 1.176 1.307 1.521
SCD 1.151 0.782 0.849 0.925 0.517 0.845
IFS 1.002 1.082 1.047 0.898 0.646 0.935
VNM 1.053 0.977 0.931 0.869 0.980 0.962
HHC 0.862 0.979 0.675 1.023 1.318 0.971
BBC 0.998 1.022 0.995 0.847 0.936 0.960
HNF 1.101 1.027 1.367 0.730 0.748 0.995
QNS 1.090 0.707 1.021 0.894 0.829 0.908
TAC 1.058 0.934 0.881 0.950 1.356 1.036
MCH 0.939 0.807 1.525 1.039 0.991 1.060
PAN 1.010 0.912 1.069 0.897 1.037 0.985
VHC 1.226 0.978 1.642 0.790 0.878 1.103

(Continued)
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Table 7: Continued
Malmquist 2015–2016 2016–2017 2017–2018 2018–2019 2019–2020 Average

MPC 1.060 1.077 0.952 0.955 0.856 0.980

Average 1.068 1.022 1.130 0.945 0.934 1.020

In the period of 2015–2016, the majority of DMUs increased total factor productivity with MPI
greater than one, whereas only five firms operated inefficiently with MPI below 1, namely BHN, VCF,
HHC, BBC, and MCH. However, they were unable to keep their upward trend from 2018 to 2020.
The productive scores have an average value of 0.945 with only five firms performing well during
2018–2019 and a score of 0.934 with four companies performing well during 2019–2020. None of the
16 F&B firms has maintained the MPI value more than 1 per year from 2015 to 2020. Despite its
poor performance in 2015–2016, company VCF is the best-performing F&B company over the entire
research time frame, with an average MPI value of 1.521. Company VCF is followed by company VHC
(1.103) and company HLB (1.088). On the other hand, company SCD was the worst-performing F&B
company, with an average MPI value of 0.845.

In the period of 2019–2020, it can be observed that three firms (BHN, SAB, and HLB) in the
alcoholic beverage group all experienced a decrease in their total factor productivity, with scores of
0.884, 0.818, and 0.850 (less than 1), respectively. Because the alcoholic beverage industry has suffered
two major shocks. One is the Vietnamese government’s Decree 100, which imposed harsh penalties
for cases of consuming alcohol, resulting in drunkenness while driving. The other is the COVID-19
pandemic has led to a decrease in the consumption of alcoholic drinks.

MPI is the result of efficiency and technological changes. Tab. 8 shows the overall results, which
reveal that total factor productivity increased by 2% per year, with technological change contributing
5.2% per year and a 2.8% decrease in efficiency change. It implies that technological progress
contributed to an increase in productivity during the study period. This technological advancement
could be the result of innovation and implementation of technologies in the generation of industry 4.0.
Vietnamese F&B firms may boost their technological capacity, but they face difficulties in increasing
their efficiency. This demonstrates that the F&B industry should concentrate on both efficiency and
technological advancement because these two components are important for supporting the industries
to reach sustainable development.

Table 8: Annual mean efficiency change, technological change, and total factor productivity change

Year Efficiency
Change

Technological
Change

TFP
Change

2015–2016 0.978 1.096 1.068
2016–2017 1.047 0.966 1.022
2017–2018 0.975 1.174 1.130
2018–2019 0.947 0.999 0.945
2019–2020 0.910 1.028 0.934

Average 0.972 1.052 1.020



CMC, 2022, vol.73, no.2 3589

4.3 Managerial Decision-Making Matrix

This research establishes five decision-making matrixes for five periods from 2015 to 2020 as
indicated in Fig. 3 by integrating the findings of the relative efficiency and productivity change
assessments to position the F&B firms in this industry and offer guidance for improving efficiency.

Figure 3: Managerial decision-making matrices for five periods from 2015 to 2020
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Firstly, the cutting point is 1 derived from both the super-SBM scores and the Malmquist Index.
Secondly, taking the results with the super-SBM score as the matrix’s horizontal axis for measuring
the operational efficiency. The F&B company with a score larger than one represents that it operated
more efficiently in the study year. A company with a higher operational efficiency value has an excellent
operating performance in that year, which also means the company has greater competitiveness. The
F&B company with a score smaller than one represents that it operated inefficiently in the study year.
Finally, the vertical axis would be productivity shift (Malmquist productivity index). The MPI values
higher than one indicate that the F&B corporations improved total factor productivity during the
study period. A higher MPI value means that a company with a faster pace of progress over the study
period, and if the company can maintain this speed, it is considered to have the potential power of
sustained development. The F&B companies are divided into four groups described in the following
paragraphs.

Companies in zone I : These companies have an efficiency score and MPI above 1. This group
represents companies with high competitiveness and good progress in a competitive improvement.
During the study period, these companies displayed strong managerial performance as well as positive
growth, and they served as ideal models for other enterprises. The results signify that these companies
have the right operating policy and operational efficiency. They would be able to maintain their
leadership status if they have remained to control the resource effectively and prevented big managerial
errors.

Companies in zone II : These companies have an efficiency score of less than 1 and MPI more than
one. It means these companies experienced inefficient performance and an increase in variation in
productivity. Their existing resource inputs did not generate effective outputs, but the attempts they
have made resulted in positive productivity. If they improve their efficiency, they will be able to step
up to the “star group” in zone I. The enterprises in this region are suggested to concentrate more on
practices to strengthen organizational management.

Companies in zone III : These companies have an efficiency score and MPI less than 1. It means
these companies performed worse both in terms of efficient performance and variation in productivity.
This group includes the companies with low competitiveness and with backward progress. To keep
up with the “stars group” in zone I, these firms must immediately improve their efficiency and then
increase their productivity.

Companies in zone IV : These companies have an efficiency score above 1 and MPI less than
1. It means these companies operated more effectively but experienced a decreasing variation in
productivity. If they increase total factor productivity, they may be able to climb up into the “star
group” in zone I. It is recommended that they develop strategies to significantly broaden their market
for improving productivity.

From the matrices in Fig. 3, we can find that company IFS is located in zone I during the
period 2015–2018. This illustrates that this firm has high competitiveness and good progress in
terms of competitive improvement. It operated more effectively and achieved progress in total factor
productivity as a result of implementing the appropriate operational strategy. However, in the next
periods from 2018 to 2020, this firm was moved to zone III. This may be due to a lack of good resource
management and major managerial errors on the part of the organizations.

In the first period 2015–2016, company VCF was located in zone III. However, in the following
years from 2016 to 2020, this company moved up into the “star group” in zone I and stayed there. This
illustrates that company VCF makes improvements in efficiency and total factor productivity. For the
period 2016–2019, company HLB belongs to zone I, which means that this company is efficient and
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increases productivity during this period. However, in the 2019–2020 period, this company moved
to zone IV, indicating that it has been unable to maintain successful productivity. Company TAC is
located in zone IV from 2016 to 2019, which means that it operated effectively during this period but
has not achieved progress in total factor productivity to move to zone I. However, in the next period
2019–2020, it increased productivity and moved to zone I. The reason may be that it implemented
policies to continuously grow its market for improving competitiveness.

These matrices clearly reveal a few enterprises that are underperforming, such as companies VNM,
SAB, SCD, BBC, and BHN. Companies VNM and SAB are located in zone III during the period
2017–2020. Company SCD firm is situated in zone III during the period 2016–2020, company BHN
corporation is located in zone III during 2015–2018 and 2019–2020. Company BBC is also located in
zone III from 2015 to 2016 and 2017 to 2020. It means that this company performed worse both in
terms of efficiency and variation in productivity. Company BBC has not made any modifications to
increase performance in a long time, so they are uncompetitive.

4.4 Discussions

This study uses MPI to determine how a company’s productivity changed over time. The results
indicate that the technological progress contributed to an increase in productivity during the study
period. This technological development may be a result of firms’ creativity and adoption of new
technologies. According to the slack analysis, the F&B firms must monitor the price of materials,
as well as improve other factors affecting operational costs, such as machinery and labor productivity,
to enhance efficiency. The MPI results reveal that total factor productivity increased by 2% per year,
with technological change contributing 5.2% per year and a 2.8% decrease in efficiency change. It
implies that technological progress contributed to an increase in productivity during the study period.
This technological advancement could be the result of innovation and implementation of technological
advances in the generation of industry 4.0. Vietnamese F&B companies may boost their technological
capacity, but they face difficulties in increasing their efficiency. This demonstrates that the F&B
industry should concentrate on both efficiency and technological advancement because these two
components will be established together to support the industry in reaching sustainable development.

5 Conclusions

This research applies the DEA method to examine the performance of 16 F&B firms in Vietnam
from 2015 to 2020. Super-SBM is used to calculate the score and ranking of 16 F&B firms. The
obtained findings reveal that Vietnamese F&B companies are generally inefficient over a six-year
period because the number of inefficient firms exceeds efficient ones per year from 2015 to 2020.
The primary reason for the low score is an excess of inputs, specifically the use of excessive operating
costs. Five decision-making matrixes are constructed for five periods by integrating the findings of the
relative efficiency and productivity change.

This work builds a comprehensive and practical evaluation framework to investigate the F&B
industry’s development using two effective DEA models, the Super-SBM model and the MPI. The
research practical contribution is the thorough knowledge gained through solving the case study
of 16 leading F&B companies. The results can assist senior managers of the F&B companies to
develop strategies for increasing efficiency and overcoming challenges. The F&B companies can better
understand their competitiveness in the market by comparing their performances to the industry
average.
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