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Impact of the environmental protection tax on

household welfare in Vietham
Hoa Nguyen Quynh?, Dung Ngo Quoc'*, Toan Pham Ngoc? and Lien Nguyen Thi Thu®

Abstract: In 2010, Vietnam promulgated the Law on Environmental Protection Tax,
introducing a comprehensive package of environmental levies. However, few stu-
dies have examined the impacts of such an environmental tax within the country.
This study aims to explore the effects of the environmental protection tax, leading
to higher fuel prices, on household welfare in Vietnam. Using data from the 2020
Household Living Standard Survey and an input-output approach, this paper finds
that the total impact is relatively modest. Interestingly, the results reveal a non-
linear relationship between the total effects of rising fuel prices and per capita
expenditure. Households in the top quintile are the most affected, followed by
those in the third and bottom quintiles. Geographically, wealthier urban households
and poorer rural households are primarily affected. These findings suggest that
increasing the environmental protection tax on petroleum products could be an
effective measure to nudge households’ and producers’ demands toward a greener
economy. Simultaneously, mitigating any adverse impacts on household welfare is
crucial, particularly for poor households in rural areas. Possible solutions include (i)
direct and indirect financial subsidies; (ii) clear public communication about the
rationale behind an environmental tax on petroleum; (i) promoting efficient fuel
use and launching campaigns to adjust households’ and producers’ demand for fuel
products, encouraging a shift from fossil fuels to greener energy alternatives.

Subjects: Asian Development; Development Studies; Sustainable Development; Economics
and Development
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1. Introduction

In pursuit of sustainable development, countries worldwide focus on mitigating greenhouse
gases and carbon emissions to promote a low-carbon economy (Lee et al., 2018; Umer, 2020).
Environmental protection is achieved through various measures designed to alter the percep-
tions and behaviours of entities that might negatively impact the environment and address
environmental issues. Accordingly, using the tax system as an environmental policy tool has
been introduced as a key instrumental factor in mitigation of energy-related emissions and
environmental problems (Bashir et al., 2022; Miller & Vela, 2013; Schéb, 2003; Vatn, 2015; Vera
& Sauma, 2015; Yuyin & Jinxi, 2018). Through either use of econometric models, input—output
model or the CEG model, empirical studies have showed that the implementation of environ-
mental taxes would reduce environmental pollution in both developed and developing coun-
tries (Fang et al.,, 2013; Miller & Vela, 2013; Morley, 2012; Shi et al., 2019; Tang et al., 2017;
Vera & Sauma, 2015; Yuyin & Jinxi, 2018). These studies typically examine the impact of
environmental taxes on reducing environmental pollution from a macroeconomic perspective
(using environmental tax revenues) or analyze the reshaping of energy consumption patterns
to promote renewable energy production industries, while the relationship at the micro level
associated with household expenditure structure has been largely overlooked. The role of
environmental tax policies in decreasing energy-related emissions has been clearly mentioned
in many studies, nonetheless it is crucial to note that the effects of these taxes on the
economy and welfare aspects still have various conclusions (Fullerton & Heutel, 2007;
Hamaguchi, 2020; Khastar et al., 2020; McLaughlin et al., 2019).

In pursuit of environmental protection and mitigation of the negative impacts of production,
consumption, or import activities on the environment, the Law on Environmental Protection Tax
was promulgated in Vietnam in 2010 and acted in 2012. By imposing taxes on gasoline, oail,
grease, lubricants, coal, HCFC solution, plastic bags, herbicides (limited use), termiticides (limited
use), preservative drugs for forest products (limited use), and disinfectant stock (limited use),
the government aims to incentivize individuals, households, and businesses to adopt more
environmentally-friendly practices and lessen their environmental impact. From 2012 to 2019,
this tax was adjusted three times, culminating in the highest tax rate applied to petroleum
products and other items with significant environmental impact, effective from 1 January 2019,
as per Resolution 579/2018/UBTVQH14. Furthermore, at the 26th UN Climate Change Conference
of the Parties (COP26) in 2021, Vietnam committed to achieving net zero emissions by 2050,
which may lead to further increases in environmental protection tax. Such increases, particularly
in petroleum products—the main source of energy and inputs for many sectors, may substan-
tially affect the country and also the welfare of all households and individuals. This study
examines the impact of increased taxes on petroleum products on household welfare, specifi-
cally focusing on changes in household expenditure. The study will make a substantial contribu-
tion to fill the gap in the literature concerning environmental policy developments in Vietnam
because to date, only few studies have examined the impacts of an environmental tax in the
country. Firstly, we aim to investigate the total effect (both direct and indirect) of the increased
tax on petroleum products on household expenditure by using a combination input—output
model and microdata at household level. The previous studies on the impacts of environmental
taxes on the economy only either used Input—output model or simulation models based on
household’s data (Shahzad, 2020). Secondly, this paper will also examine the distributional
effects of changes in petroleum prices on household expenditure due to the increased environ-
mental protection tax. This will help to provide more detailed policy implications to mitigate the
potentially adverse impacts of the environmental protection tax on household welfare in
Vietnam.
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The paper is organized as follows: Section 2 reviews related studies. Section 3 presents the
methodology and data used to estimate the impact of an increase in petroleum prices on house-
hold expenditures. Data analysis and results are presented in Section 4. Section 5 concludes with
policy recommendations along with study limitations.

2. Literature review

Over the past few decades, reviewing various emission reduction tools aimed at mitigating the
impact of climate change has sparked heated debate. Much of this discussion has focused on the
effects of environmental taxes, evaluating their impacts on welfare, the environment, the elec-
tricity market, renewable energy development, and many other indicators. In this study, we are
seeking research that investigates the impact of environmental taxes on social welfare and
households.

Tiezzi (2005) researched the welfare effects and distributive impact of carbon taxation on Italian
households. Welfare effects were calculated using True Cost of Living index numbers and
Compensating Variation. The parameters were obtained by estimating a complete Almost Ideal
demand system using household data from 1985 to 1996. The results showed that the welfare loss
was substantial and significantly impacted Italian households. However, the distribution of welfare
losses across different levels of total monthly expenditures did not support the regressivity of
carbon taxation, as the effect increased as the income level rose. This evidence may encourage the
use of carbon taxes, particularly in the transport sector, as cost-effective environmental policy
instruments following the ratification of the Kyoto Protocol on Climate Change.

Kpodar and Djiofack (2009) conducted research on the distributional effects of oil price changes
on household income in Mali. The study employed a standard computable general equilibrium
model to analyse the impact of rising petroleum product prices on household budgets. The results
of the analysis indicated that diesel price increases tend to primarily affect richer households,
while higher kerosene and gasoline prices tend to impact the poorest households more signifi-
cantly. Furthermore, the study revealed a U-shaped relationship between the impact of fuel prices
on household budgets and per capita expenditure. Irrespective of the petroleum product, high-
income households tend to benefit disproportionately from oil price subsidies, indicating that these
subsidies are ineffective in protecting the income of poor households compared to targeted
subsidies.

In a study by Umar and Umar (2013), the impact of higher fuel prices on different socio-
economic groups in Nigeria was assessed using data from the 2010 Household Expenditure
Survey. The households were divided into three income groups, and the effect of subsidy cuts
was evaluated. The study showed that the increase in fuel prices had a greater negative impact on
the middle 40% of households compared to the top 20% and bottom 20%. This was because the
middle-income group allocated a larger portion of their budget towards fuel consumption.
Additionally, the authors found that fuel subsidies were ineffective in protecting low-income
households, as a significant portion of the benefits went to higher-income groups

Dissou and Siddiqui (2014) conducted an assessment of the impact of federal carbon taxes in
Canada using a general equilibrium model that accounted for changes in both commodity and
factor prices. The authors observed that tax-induced alterations in household consumption expen-
ditures had an adverse impact on welfare, with the effect being more pronounced among lower-
income households. Conversely, tax-induced changes in household income had a positive effect on
welfare. The study revealed that the relationship between carbon taxes and inequality exhibited
a U-shaped pattern: at lower tax levels, carbon taxation could potentially reduce inequality, while
at higher tax levels, this effect could be reversed. Fullerton and Heutel (2010) analyzed the impacts
of carbon taxes on household income using an analytical general equilibrium model. The authors
noted that the effect of carbon taxes on household income could be progressive, regressive, or
U-shaped depending on various parameter values, including factor intensities and substitution
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rates. For example, if carbon-intensive industries are also capital-intensive and capital is readily
substitutable by labour, the returns on capital will decline more than real wages, thereby affecting
households with larger income shares derived from capital. These findings highlight the impor-
tance of carefully assessing the distributional implications of carbon taxes when designing envir-
onmental policies.

Beck et al. (2015) used a computable general equilibrium (CGE) model of the Canadian economy
and household expenditure survey data to divide households into deciles based on annual income.
The model showed that the existing British Columbia carbon tax was highly progressive even
before the revenue recycling scheme. As a result, the negative impact of the carbon tax on
households with below-median income was smaller than that on households with above-median
income.

In their study, Gatawal and Abdullahi (2017) sought to assess the impact of fluctuations in
petroleum product prices on household well-being in Zaria Metropolis, Kaduna State, Nigeria.
Participants were selected and categorized based on their geographic location. The study
employed both descriptive and inferential statistical methods to analyse the data. Descriptive
statistics were used to investigate the socio-economic characteristics of household heads and to
evaluate the influence of petroleum product price changes on households. In contrast, inferential
statistical tools were utilized to specifically demonstrate how changes in petroleum product prices
affect households, resulting in decreased demand for the products, thereby having a multiplier
effect on goods and services. Conversely, lower prices for petroleum products increase demand for
them in Zaria metropolis. The research objective was achieved through the utilization of a non-
parametric chi-square test. The results suggest that three petroleum products—petrol, gas, and
kerosene—affect household welfare. Higher petroleum product prices lead to a decrease in
demand, while lower prices result in increased demand, which is consistent with the demand
theory adopted in the study. Furthermore, the research recommends that the government dereg-
ulate the downstream petroleum sector to foster increased competition and participation, ulti-
mately leading to reduced petroleum product prices. Additionally, alternative energy sources such
as gas, solar, wind, and hydraulic should be considered. The study proposes expanding the
consumption capacity effect, which would boost demand for various consumer goods, leading to
increased sales and profitability for a large number of Nigerians.

In 2017, Wesseh and colleagues conducted a research study investigating the impacts of carbon
taxes. Their findings suggested that carbon taxes could lead to similar emission reduction effects
in both low-income and high-income countries. However, in terms of welfare implications, they
observed a contrasting outcome: carbon taxes were projected to have a negative effect on low-
income regions, while high-income regions were expected to experience positive impacts (Wesseh
et al,, 2017).

Renner (2018) used an input-output model coupled with household survey data to explore the
welfare effects of different carbon tax rates on income distribution. The results indicated that
higher simulated tax rates showed slight progressivity, but welfare losses remained moderate.
Widening the tax base to include natural gas and other greenhouse gases resulted in more
regressivity, poverty, and welfare losses.

Okonkwo (2020) has used household survey data for the period 2009-2015 and the
Quadratic Almost Ideal Demand System (QUAIDS) model to estimate welfare effects of carbon
taxation on South African households. By simulating consumer responses to price changes
resulting from carbon taxation, results show that an increase in electricity and public transport
prices following a carbon tax policy is regressive while a price increase in motor fuel is
progressive. In addition, when there is a simultaneous increase in the prices of energy
goods, the poorest and middle income households disproportionately suffer a higher welfare
loss compared to the richest households. Li et al. (2020) have used the same method with the
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micro-data from the 2013 Chinese Household Income Project (CHIP) Survey to simulate and
measure the impacts on the welfare of urban and rural households with different incomes
after a carbon tax at 50 RMB/ton was levied in China. The results show that the collection of
carbon tax will increase households’consumer spending to varying degrees. In urban areas, the
carbon tax exerts the greatest impact on low-income households, followed by high-income
households; while in rural areas, it has the most significant effects on high-income households
and the least on low-income households.

By using the computable general equilibrium model to analyze the impact of the carbon tax on
social welfare and the rate of emission reduction in Finland, the results show that despite carbon
tax policy in Finland has been successful in the reduction of carbon dioxide emissions, however, it
has negative effects on the social welfare of Finns Khastar et al. (2020)

Kpodar and Liu (2021) have extended their research on the effects of fuel price changes on
household welfare by examining the indirect impact of fuel price increases on consumer price
inflation. This study investigates how different categories of the Consumer Price Index (CPI)
respond to changes in domestic fuel prices and evaluates the distributional impact of this
pass-through by constructing CPI indices for the poorest and richest income quintiles using
household survey data. To conduct this analysis, the authors updated the Global Monthly Retail
Fuel Price Database, which now includes premium and regular fuels, has been extended to
December 2020, and includes a sample size of 190 countries. The study yielded two key
findings. First, the response of inflation to gasoline price shocks was smaller but more persis-
tent and broadly based in developing economies compared to advanced economies. Second,
while the purchasing power of all households decreased as fuel prices increased, the distribu-
tional impact was progressive. However, the progressivity phased out within six months after
the shock in advanced economies, whereas it persisted beyond one year in developing
countries.

In Vietnam, there have been several studies on the impact of taxes on household welfare. Nguyen
(2018) used the 2016 VHLSS and the Computable General Equilibrium (CGE) model to find that an
increase in the value-added tax had no impact on the economy’s output but reduced the welfare of
all households. The Policy Impact Assessment Report of the Government of Vietnam, published in
2010, predicted the economic and social effects of three scenarios of increasing the environmental
protection tax rate on household welfare. The report found that such an increase would have
a negative impact. Nghiem (2019) used the 2016 VHLSS and the 2016 input-output table to show
that a 200% increase in petroleum tax rates would result in a 1.03% increase in the CPI and changes
in household expenditure for both rich and poor households. Truong (2021) examined the implemen-
tation and evaluate the achievement and effectiveness of environmental protection tax in three
aspects: economic and fiscal impacts, environmental impacts and social impacts, where the social
impacts focused on impact on poverty. Considering the fact that Vietham has several years of
environmental tax policy application background, collecting more up-to-date data and using
a similar method which has been used in previous researches to evaluate the impact of this policy
on Vietnam’s household welfare will make the results of this research are more realistic.

3. Methodology and data

3.1. Methodology

Input-output model is an established technique in quantitative economic research. It belongs to
the family of impact assessment methods and aims to map the direct and indirect consequences
of an initial impulse into an economic system across all economic sectors (van Leeuwen et al,,
2005). In this research, considering the previous studies and the capabilities of the input—output
models, this model is chosen.
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3.1.1. The direct expenditure effect

For a given product, its budget share is equivalent to the price elasticity of real income or total
spending, assuming the volume of demand is constant. The budget shares give a first-order
indication of the magnitude of income effects resulting from price changes.

~_OlogY
"7 dlog P;

(1)

where Y is the level of income or expenditure, b; is the share of spending on good i in total
expenditure, and Pi is the price of good i.

The budget shares of petroleum products determine the direct effect on consumers of the
increase in petroleum prices.

8[09 Ydi = 2?:1 bt * 6109 Pt (2)

where dlogYy; is the direct expenditure effect (expressed in percentage), b is the budget share of
the petroleum product t, P; is the change in the price of petroleum product t, and n is the number
of petroleum products consumed by households.

3.1.2. The indirect expenditure effect and the input-output approach

In order to comprehensively assess the impact of petroleum price increases, it is necessary to
estimate the resulting price increases for all other final goods purchased by households. This can
be achieved by multiplying the share of household expenditure on each final good by their
respective price changes, providing a first-order estimate of the increased cost of purchasing the
same basket of goods before and after the petroleum price rise. By doing so, the indirect effect
resulting from petroleum price increases can be estimated, which is similar in formula to that of
the direct effect:

dlogYi, = Y1" bixd log P; (3)

where 3 logY;, is the indirect expenditure effect (expressed in percentage), b; is the budget share of
good i, which is a final good other than petroleum products, Pi is the change in the price of good
i, m and n are respectively the number of final goods and the number of petroleum products.

We use Kpodar (2006) input-output approach to estimate the impact of changes in petroleum
prices on commodity prices. There are two types of sectors in the economy: non-controlled sectors,
where producer prices and taxes determine output prices, and controlled sectors, where output
prices are subject to government regulation. Our analysis assumes constant consumption levels
and no substitution effects and does not account for changes in consumption patterns or produc-
tion factor usage by producers in response to the initial price shock. Moreover, we assume that
other sectors of the economy fully pass on increases in petroleum prices. Despite these simplifying
assumptions, this approach enables us to calculate changes in commodity prices resulting from
changes in petroleum prices.

The input-output model, which captures the production technology through a coefficient matrix
A, has been widely used to evaluate the effects of changes in the elements that make up sector
costs on sector prices. Specifically, the element a; of matrix A denotes the cost of input i in
producing one unit of output j and represents the change in the production cost of one unit of
j due to a unit change in the price of input i. It is worth noting that the input-output price model
assumes a fixed structure of sectoral payments and does not allow for any substitution among the
elements that comprise sector costs. In the Leontief framework, which underlies the input-output
model, this basic relationship can be expressed in matrix notation:
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P=AP+V=[-A"V (4)

Where P is the nx1 vector of sectoral prices, A" is the nxn transpose matrix of input-output
coefficients. V is the nx 1 vector of value added per unit of output.

By putting sectors together according to price control and by partitioning matrices A’ into four
matrices A’y, A’5, A’ and A’4, we obtain:

PC All A/21| |:Pc:| |:Vc:|
= ’ ’ 5
|:P”Cj| |:A3 Ay x Pnc + Ve (5)
Where P, is the pXx 1 column vector of the prices in the controlled sectors
P.c is the (h—p) X1 column vector of the prices in the noncontrolled sectors

A’y is the p Xp matrix of the input-output coefficients of the p controlled sectors.

A’, is the p X (h—p) matrix of the input requirements from the n-p noncontrolled sectors for the
production of one unit of output in each controlled sector

A’; is the (n—p) X p matrix of the input requirements from the p controlled sectors for the
production of one unit of output in each n-p noncontrolled sector

A’, is the (n—p) X (h—p) matrix of the input-output coefficients of the n—p noncontrolled sector.
V. is the px 1 column vector of value added per unit of output in the controlled sectors.

Ve is the (h—p) X 1 column vector of value added per unit of output in the noncontrolled sectors.
n is the total number of sector and p the number of controlled sectors.

The price system (5) gives:

 [ALPe 4 Ay Poc + Ve

7] - [fure s 0
Pnc A3-Pc +A4-Pnc+vnc

As the prices in controlled sectors are set exogenously, we are only interested in the prices of
noncontrolled sectors that are given by the following equation:

Poc = Ag-Pe + Ay.Prc + Ve (7)
Thus:

N1, -1
Pnc:<1—A4) .A3.PC+(1—A4> v (8)

Assuming that factor prices are constant (therefore v is constant), the change in prices in non-
controlled sectors is given as:

Poc = (1 - A',')fl.A;.PC 9)
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3.1.3. Total effect
Total effect is direct effect plus indirect effect.

3.2. Data

The Vietnam Household Living Standards Survey (VHLSS), initiated in 1993, has been an
essential tool for policymakers and development planners to assess living standards. The
General Statistics Office (GSO) conducted the survey every two years between 2002 and
2010, but from 2011 to 2020, it was an annual event. However, in odd-numbered years, only
data on demographics, employment, and income were collected. The survey’s primary objective
is to track and evaluate the living conditions of various demographic groups in Vietnam,
monitor the implementation of the Comprehensive Poverty Reduction and Growth Strategy,
and contribute to the assessment of the achievement of the Sustainable Development Goals
(SDGs) and Vietnam’s socio-economic development objectives. The VHLSS 2020 was conducted
nationwide and included 46,980 households in 3,132 communes and wards, representative at
the national, regional, urban, rural, and provincial levels. Household and community-level
questionnaires were used to collect information on demographics, employment and labour
force participation, education, health, income, consumption expenditure, housing, fixed assets,
durable goods, and participation in poverty alleviation programmes. The survey provides data
on expenditures for health, education, total household consumption expenditures, and expen-
ditures for eating, drinking, smoking, and non-eating, drinking, and smoking items, which
include fuel (gasoline, diesel, kerosene, gas, coal, etc.) consumption.

As the 2020 input-output table is unavailable, the 2016 input-output table published by the
Vietnam General Statistics Office has been used as an alternative. The implicit assumption
behind this use is that there has been no dramatic change in the structure of the economy
between 2016 and 2020. The Input-Output table contains data for 164 sectors: base price,
production price, and user price. Due to the dynamic and diverse nature of the sector, it often
does not align well with household consumption goods. Thus, to estimate the effect of chan-
ging prices of petroleum on households’ consumption expenditure, the products of the input-
output table will be divided into two categories: the petroleum sector (controlled sector) and
non-controlled sectors, which are integrated from industries based on household consumption
structure as shown in Table 2.

4. Results

4.1. Overview of environmental protection tax on petroleum and fuel pump prices in
Vietnam

Vietnam introduced the Law on Environmental Protection Tax in 2010, which became effective on
1 January 2012. The law covers eight taxable objects, including petroleum, coal, HCFC solution,
plastic bags, herbicides (limited use), termiticides (limited use), preservative drugs for forest
products (limited use), and disinfectant stocks (limited use). The government uses the environ-
mental protection tax as a tool to lessen the negative effects of raw materials, fuels, goods, and
services that have an impact on the environment during production. According to the Law, the tax
imposed on petroleum is presented in Table 1 below:

Based on changes in oil prices in the domestic and international markets, the National Assembly
Standing Committee adjusts the practical rate of the environmental protection tax. The first
adjustment was made in 2015 (Resolution 888a/2015/UBTVQH13), which raised the tax rate
from 1,000 VND to 3,000 VND per litre of gasoline and aviation fuel, from 500 to 1,500 VND per
litre of diesel, and from 300 to 900 VND per litre of fuel oil. In 2018, the National Assembly
Standing Committee issued Resolution 579/2018/UBTVQH14 on the environmental protection tax,
which increased the tax rates on certain petroleum products and items with adverse effects on the
environment to their highest level. As a result, the tax rate on gasoline is now 4,000 VND per litre,
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Table 1. Environmental protection tax bracket of petroleum

Tax rate (VND/1 unit of
Commodities Unit commodity)
Gasoline (except Ethanol) Litre 1000 - 4000
Flight fuel Litre 1000 - 3000
Diesel Litre 500-2000
Kerosene Litre 300-2000
Fuel oil (Mazut) Litre 300-2000

Source: Vietnam National Assembly, 2010.

2,000 VND per litre of diesel, and 2,000 VND per litre of fuel oil, an increase of 33.3% for each
commodity.

The price of petroleum in Vietnam is calculated on the basis of four main factors: (i) CIF price if
imported or oil producer price if being produced domestically; (ii) taxation (an import tax (10% of
CIF price), an excise tax (7-10% of CIF price), a value-added tax (10% of sale price), and environ-
mental protection tax (for example: 1000 VND — 4000VND/litre of gasoline); (iii) cost norm?! (950
VND - 1250VND/litre) and profit norm? (300 VND/litre), (iv) and buffer fund (300 VND/litre). Thus, it
can be seen that the rate of tax and fee per litre of gasoline is estimated to range from 35% to
40% of the gasoline price, in which environmental protection tax accounts for 13% — 15% of the
gasoline pump price, and similar with diesel, kerosene, etc. Based on this structure, when the
environmental protection tax rate on petroleum increases by 1,000 VND will lead to an increase in
the user price of fuel pumps of about 5%.

In this paper, we simulate a 5 percent rise in petroleum prices corresponding to the change in
environmental protection tax.

4.2. Overview of household expenditure

VHLSS 2020 shows that the average monthly nominal consumption expenditure per person in
2020 is 2,890.2 thousand VND, which is a 13% increase from 2018. The average consumption
expenditure per capita per month in urban areas is more than 1.6 times that in rural areas (3,775.8
thousand VND in urban areas compared with 2,384.1 thousand VND in rural areas), although the
household size in urban and rural areas is not much different (3.5 people in urban areas and 3.7
people in rural areas).

Regarding the expenditure structure, total household expenditure is divided into consumption
expenditure for living (food (eating, drinking, smoking), daily non-food, durable goods, healthcare,
education, etc) and other consumption expenditure (e.g., public service fees, charity funds...), in
which consumption expenditure for living accounts for a high percentage of total expenditure. In
2020, consumption expenditure for living accounted for 93.05 percent of total expenditure, with
expenditure on eating, drinking, and smoking (i.e., food) accounting for 49.8 percent of total
expenditure and non-eating, drinking, and smoking accounting for 43.25 percent of total expen-
diture. Households in rural areas spend more on food than their counterparts in urban areas (50%
and 48.9%, respectively). Similarly, food consumption accounts for the largest share of poor
households’ total expenditure (57% in the lowest income quintile and 44.4% in the highest income
quintile).

Regarding non-eating, drinking, and smoking expenditures, education accounts for 5.5% of total
household expenditure. The difference is observed between urban and rural areas and among the
five income quintiles. Expenditure on education in urban and rural areas accounts for approxi-
mately 7% and 5% of total household expenditure, respectively.
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Health expenditure per person per year in 2020 was 3,033.2 thousand VND, accounting for 6.1%
of total household expenditure.

Fuel expenditure accounts for about 6% of the total household expenditure, a similar pattern
observed in both urban and rural areas. However, petroleum consumption is different between
rural and urban areas (3.5% and 4.5% of total household expenditure, respectively). Since grid
electricity has covered most regions of the country and almost 99.5% of households will have
access to grid electricity as the main source of lighting in 2020, petroleum consumption is largely
for transportation.

The structure of other consumption expenditures varies from year to year and is not directly
related to household welfare. To estimate the effects (both direct and indirect) in this paper,
expenditure for living instead of total household expenditure is used. We classify goods consumed
by households into six broad categories (non-controlled sectors). The table below presents the
household expenditure structure for living in 2020.

4.3. The effects of increasing in petroleum prices (due to environmental tax) on household
income and expenditure

Initially, we outline the direct expenditure effects distribution, followed by the assessment of the
indirect distributional effects that emanate from the surge in other commodity prices.
Subsequently, we highlight the distribution of the total effect and make comparisons with other
relevant country studies. We adopt the convention of equating a rise in expenditure attributable to
increased product prices with a decrease in real income for convenience.

4.3.1. The direct expenditure effects

Household fuel expenditure is predominantly for gasoline and diesel, which account for 45 percent
of total spending on fuel. On average, 1.48 percent of household expenditures for living are
allocated for gasoline and about 1.49 percent for diesel. Other sources of energy represent
a relatively small share of household consumption.

The consumption of petroleum products differs significantly across household quintiles accord-
ing to their expenditure levels (Table 3). On average, the richest households allocate the highest
portion of their budget for living to gasoline and diesel due to having more transport vehicles,
especially cars (the number of cars per 100 households in the top quintile is 12.7, while there are
only 0.5 cars per 100 households in the bottom quintile). Other fuel products are disproportionately
consumed by wealthier households. However, the bottom quintile seems to consume a higher
proportion of gasoline and diesel compared to the second and third quintiles, which may be due to
diesel being used more frequently in agricultural activities, in which poor households are heavily
concentrated.

The direct impact of an increase in petroleum prices on household expenditure is found to be
modest, resulting in a 0.2% increase in living expenses for a 5% rise in petroleum prices. The
impact shows a non-linear distribution pattern across different household income quintiles.
Among the quintiles, the lowest-income households are impacted more severely than those in
other quintiles, except for the top quintile, as presented in Table 4. Specifically, a 5% rise in the
prices of all petroleum products leads to a 0.182% increase in household expenditure for the
bottom quintile. While households in the top quintile experience a larger increase in expenditure of
0.251%. The intermediate quintiles experience a smaller rising in expenditure than the top and
bottom quintiles. Notably, although low-income individuals lose less in nominal terms than other
income groups, the reduction in their real income is relatively higher, given their low level of
expenditures.

The distributional effects of the rise in petroleum prices are similar in both rural and urban areas,
but urban households are, on average, more affected. A 5 percent increase in petroleum prices
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Table 3. Household budget shares of fuel spending by product (percent of total household

expenditure for living)

Household Income Quintile
Bottom Second Third Fourth Top All

Coal 0.173 0.589 0.213 0.110 0.085 0.157
Briquettes/ 0.439 0.517 0.446 1.061 0.283 0.520
honeycombs

Gasoline 1.581 1.368 1.426 1.998 1.355 1.477
Kerosene 0.115 0.192 0.059 0.097 0.137 0.104
Mazut Oil 0.612 0.788 1.793 0.213 - 0.630
Diesel 0.953 0.489 0.321 0.653 3.283 1.488
Lubricants 0.387 0.255 0.236 0.359 0.243 0.284
Liquefied gas 0.769 0.550 0.501 0.608 0.343 0.489
Natural gas 0.208 0.813 0.399 0.618 0.311 0.497

Source: Calculated from VHLSS 2020.

Table 4. Direct expenditure effects of petroleum price increases by household income quintile,

rural-urban

Household Income Quintile

Bottom Second Third Fourth Top All

Expenditure 0.182 0.155 0.192 0.166 0.251 0.199
Effect (% of
spending)

Nominal 8.648 10.488 16.780 16.332 30.491 16.824

Expenditure
Effect

Urban

Expenditure 0.177 0.150 0.158 0.147 0.279 0.225
Effect (% of
spending)

Nominal 9.415 11.906 15.143 16.180 38.334 24244

Expenditure
Effect

Rural

Expenditure 0.190 0.170 0.187 0.182 0.172 0.173
Effect (% of
spending)

Nominal 8.868 10.944 15.558 16.329 17.683 12.679
Expenditure
Effect

Source: Calculated from VHLSS 2020.

Note: Expenditure effects are obtained by multiplying the sum of petroleum product spending share (Gasoline,
Kerosene, Mazut Oil, Diesel and Lubricants) by the petroleum increase by tax (0.05). The nominal expenditure effect
is equal to the expenditure per capita multiplied by the expenditure effect. Quintiles are based on the national
distribution of consumption per capita equivalent. Average expenditure per capita is based on annual per person
equivalent consumption and is in thousands of VND.

results in an average increase in expenditure of 0.225 percent for urban households and 0.173 per-
cent for rural households. The bottom quintile households in rural areas experience the biggest
increase in expenditure following a rise in petroleum prices resulting from an increase in environ-
mental taxes on petroleum products. Given the pattern of household budget shares, the bottom
quintile in urban areas will experience the biggest increase in expenditure when gasoline prices go
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Figure 1. Price changes of
Commodities in other sectors
due to a 5 percent increase in
petroleum prices (in percent).
Only sectors with an average
expenditure effect greater than
0.03 percent are presented.

Source: Calculated based on I -
0 2016 and VHLSS 2020.

up, while the bottom quintile in rural areas will experience be the biggest increase in expenditure
following a rise in diesel prices.

4.3.2. The indirect effects

According to the input-output analysis, the impact of a 5 percent increase in petroleum prices on
different sectors of the economy varies significantly depending on their input-output linkages with
the petroleum sector (Figure 1). The manufacture of coke and refined petroleum products sector
experiences the largest increase in prices (1.9 percent), followed by crude oil and natural gas
extraction (1.4 percent), drainage and sewage treatment (1.04 percent), and the manufacture of
machinery and equipment not classified elsewhere (0.99 percent). The estimation of these price
increases was based on the input-output matrix and assumed that the increases in production
costs caused by higher petroleum prices were fully passed through to output prices. However, the
prices of electricity and public services were assumed to be controlled by the government and,
therefore, were exempt from this assumption.

The bulk of the indirect expenditure effect comes through increases in daily non-food expendi-
tures and expenditure on housing, electricity, water, and sanitation due to the high price increases
rather than high budget shares. Although food expenditures account for a high budget share, the
indirect expenditure effect of those sectors is small. That is mainly because they are less sensitive
to the increase in petroleum prices (Table 5). The results imply that the indirect impact of increased
petroleum price s will hurt the poor slightly less than the rich since poor households spend more on
food products and devote a relatively small share of their budgets to housing, electricity, water,

Advertising and market research
Production of rubber and plastic products
Other financial activities

Exploitation of metal ores

Rail, road and pipeline transport

Other mining activities

Air Transport

Production and distribution of electricity, gas, hot water, steam and air
conditioning

Financial services activities (except insurance and social insurance)
Law, accounting and auditing activities

Water transportation

Wholesale and retail (excluding cars, motorcycles, bicycles and other
motor vehicles)

Safety inspection activities

Metal production

Insurance, reinsurance and social security (excluding compulsory social
security)
Production of fabricated metal products (excluding machinery and
equipment)

Scientific research and development

Production of chemicals and chemical products

Repair, maintenance and installation of machinery and equipment
Exploitation, treatment, and supply of water

Waste treatment and other waste management activities
Production of machinery, equipment not classified elsewhere
Water treatment and waste water management

Exploitation of crude oil and natural gas

Production of coal and refined petroleum products

0.0000% 0.2000% 0.4000% 0.6000% 0.8000% 1.0000% 1.2000% 1.4000% 1.6000% 1.8000% 2.0000%
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Table 5. Indirect price and expenditure effects by sector (in percent)

Sector Price change Budget share Expenditure effect
Eating, drinking and 0.003439 53.5 0.00184
smoking (food)

Daily non-food 0.324504 14.9 0.04840
Education . 0.000421 6.0 0.00003
Health and Health care 0.004449 6.7 0.00030
Housing, electricity, 0.210856 9.2 0.01930
water, sanitation

Durable goods 0.084424 9.8 0.00824

Source: Calculated based on I - 0 2016 and VHLSS 2020.
Notes: The expenditure effect is obtained by multiplying the price change by the budget share.

and sanitation (Table 2). The expenditure effects on education and health care are very small,
especially in the education sector; thus, the increase in petroleum prices rarely affects households
access to education and health.

Analysis by income quintiles also shows that the indirect effects of rising oil prices are small and
show a little bit of progression, with the biggest increases in spending happening in the wealthiest
households (as shown in Table 6). These findings provide further support for the conclusion that
urban households are more susceptible to the impacts of petroleum price increases relative to
their rural counterparts.

4.3.3. The total effects

The total expenditure effects, as presented in Table 7, reinforce the findings from the analysis of
direct effects, which account for 72% of the total effect. The results show that the impact of
petroleum price increases on household expenditures is limited, with urban households bearing
a greater burden than rural households. Additionally, the highest incidence of rising petroleum
prices is observed in the top income quintile. Finally, the relative share of the direct effect is about
2.5 times greater than the share of the indirect effect.

The impact of fuel prices on household budgets exhibits a non—linear relationship with per
capita expenditure. Although the bottom, third, and top expenditure quintiles are the most
significantly impacted, the effect is modest. Specifically, households in the bottom quintile experi-
ence a 0.254% increase in expenditures, which is smaller than the impact on households in the top
quintile due to the higher share of the latter’s income spent on petroleum products and their
ownership of more vehicles. However, the impact on households in the bottom quintile is still
larger than the impact on households in the second and fourth quintiles.

5. Conclusion and policy implications

In Vietnam, an adjustment in the environmental protection tax imposed on petroleum products,
resulting in increased fuel prices, has a negative, albeit modest, effect on household spending.

Table 6. Indirect expenditure effects by quintile, rural and urban

Household Income Quintile
Bottom Second Third Fourth Top All
ALL 0.071 0.074 0.075 0.078 0.086 0.078
Urban 0.074 0.075 0.077 0.079 0.087 0.082
Rural 0.071 0.073 0.073 0.077 0.083 0.076

Source: Calculated from VHLSS 2020.
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Table 7. Total direct and indirect expenditure effects by quintile, urban and rural

Bottom Second Third Fourth Top All
Indirect
ALL 0.071 0.074 0.075 0.078 0.086 ‘ 0.078
Urban 0.074 0.075 0.077 0.079 0.087 0.082
Rural 0.071 0.073 0.073 0.077 0.083 0.076
Direct ‘
ALL 0.182 0.155 0.192 0.166 0.251 0.199
Urban 0.177 0.150 0.158 0.147 0.279 0.225
Rural 0.190 0.170 0.187 0.182 0.172 0.173
Total
ALL 0.254 0.229 0.266 0.244 0.337 ‘ 0.277
Urban 0.251 0.225 0.235 0.226 0.366 0.307
Rural 0.261 0.244 0.260 0.258 0.255 0.249

Source: Calculated from VHLSS 2020.

Empirical findings reveal that a 5 percent increase in petroleum prices leads to an average
0.277 percent increase in household expenditures, with a slightly smaller effect observed in rural
households (0.249 percent) than in urban households (0.307 percent) and most of the impacts is
direct impact. The impact of rising petroleum product prices on household spending is non-linear
across different income groups, with households in the top quintile experiencing the most sig-
nificant effects, followed by those in the third and bottom quintiles. The increase in fuel prices
primarily affects wealthy households in urban areas and poor households in rural areas. The
indirect effect of petroleum price increases, resulting from higher prices of other goods and
services, is evaluated using input-output linkages with the petroleum sector, and constitutes
only about 28 percent of the total effect.

The inverse and nonlinear impact of increasing petroleum price due to the environmental
protection tax on Vietnam’s household welfare is similar with other developing countries. The
analysis results indicate that the impact of increased environmental protection taxes, leading to
a rise in fuel prices, on household expenditures in Vietnam is relatively minor and mostly is direct
impact, thus there is still room to increase the environmental protection tax in the future and an
increasing the environmental protection tax on petroleum products could be an effective measure
to nudge households’ consumption toward a greener

The results of the study have important policy implications. First, since the poor households in
rural areas are more adversely affected than others, the government must implement short-term
support policies to alleviate the adverse effects of this tax increase on vulnerable populations.
Potential solutions could involve direct cash subsidies for the poor households or indirectly enhan-
cing social services such as healthcare and education for rural and economically disadvantaged
citizens.

Second, household fuel expenditure is predominantly for gasoline and diesel, to mitigate long-
term adverse impacts of increasing environmental protection tax, households should adjust their
fuel consumption, leading to a reduction in expenditure by substituting alternative fuels or other
goods and services. It is essential to establish policies and measures that promote using more
efficient and economical fuels. The government can use taxation tools to incentivize the use of
transportation means that consume less fuel. Raising public awareness of economical fuel usage
through mass communication campaigns is crucial.

Page 15 of 18



Nguyen Quynh et al., Cogent Economics & Finance (2023), 11: 2267726 O‘ZK;' Cogent oo economics & ﬁ nance
https://doi.org/10.1080/23322039.2023.2267726

Third, the indirect impact of rising fuel prices is progressive, affecting the affluent more sig-
nificantly. This suggests that increasing environmental protection taxes aligns with Vietnam’s
sustainable and equitable development goals. However, it is important to note that wealthy
households also have a substantial potential to contribute to the budget. Therefore, corporate
and personal income tax exemptions should be considered for businesses and individuals making
significant contributions to environmental protection funds.

Fourth, the analysis results show that the oil refining industry is the most affected due to its
significant reliance on fuel inputs. Therefore, to limit the adverse effects on this industry’s produc-
tion and product pricing, the government needs to establish supportive measures for businesses in
the sector. These measures could include preferential loans for technology innovation, and stra-
tegies to improve production efficiency. Such interventions will help enterprises reduce input costs
and maintain stable operations.

Fifth, to ensure public support and unified action, the government must widely communicate the
benefits of environmental protection taxes and clearly explain the rationale for the fuel tax
adjustments. Citizens need to understand that the purpose of this measure is to protect the
environment, not merely to increase budget revenue. This understanding will help garner societal
consensus and facilitate cooperative implementation. In addition, enhancing public awareness
and highlighting renewable energy benefits to win public acceptance of renewable energy deploy-
ment is important to change household’s energy structure consumption (Ali et al., 2023).

Last but not least, since the total impact is modest, alongside increasing environmental protec-
tion taxes, it is vital for the government to develop greener, more sustainable alternative energy
sources such as solar power, wind power, and biomass energy. The government could also use
budget tools to subsidise green products such as solar batteries, energy-saving LED lights, and
solar panels. In addition, diversifying the fuel structure used in transportation and shifting con-
sumer behaviour towards “greener” options are key solutions to achieve sustainable development.
This will help gradually reduce dependence on fossil fuels and shift consumer demand towards
more environmentally friendly options. The government should enact policies incentivising busi-
nesses to invest in transport vehicles using alternative fuels such as electricity, CNG, LPG, and LNG.
Increased investment in subway systems, BRT buses, optimising routes and fares, and improving
service quality, especially in large cities will encourage citizens to shift from private to public
transportation to reduce individual fuel consumption. It will be an excellent effort for the country
to fulfil Vietnam’s environmental commitments under COP26.

Support for citizens in replacing old devices with green technologies like biogas stoves and
energy-saving light bulbs is also essential. These financial support policies will help reduce initial
consumer costs, encouraging greener product selection.

While this study has made specific achievements, it has limitations and presents future research
opportunities. First, the research focuses on the short-term impact of increasing environmental
protection taxes. However, more extended research is necessary to assess the adaptation and
adjustments of households and businesses over time. This will allow for the construction of more
accurate scenarios and forecasts. Second, the current study assumes a fixed increase in environ-
mental protection taxes on fuel as determined by the Government. However, applying this abso-
lute tax rate has limitations and may not fully reflect the flexibility and effectiveness of tax policies
in controlling pollution. For many products, the application of a fixed absolute tax lacks flexibility
and may not be appropriate. Different products have varying degrees of environmental impact,
necessitating appropriate tax mechanisms, possibly as a percentage or a combination, to
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encourage using more environmentally friendly products. Further in-depth research is needed on
mechanisms for determining appropriate levels of environmental protection tax for each phase
based on socio-economic factors. This will help refine Vietham’s environmental protection tax

policies to be more flexible and effective.
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