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Abstract. Electrical equipment is increasingly diversified in both types and capacity to meet the maximum needs of people in the 4th
industrial revolution. This development has helped people to achieve many great scientific achievements, but this development has led
to a rapid increase in the demand for electric energy in recent years. The traditional electricity supply from fossil fuels is gradually
depleting, which has prompted the search for clean and renewable energy sources to gradually replace the dependence on this energy
source. Prosumer, HEMS (home energy management system), and other solutions have been researched and applied to optimize electrical
energy sources. However, for countries that mainly use fossil energy sources like Vietnam, these solutions are not effective. Policy on the
management could help to solve this problem, in particular, the price policy is the solution that Vietnam has used to effectively manage
this energy source. This article analyzes the issues of applicable pricing policy in Vietnam, proposes potential policies to improve and

protect the electric energy system, as well as enhances the rate of renewable energy use in the electricity system in Vietnam.
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1. Introduction

The demand for electricity is increasing in recent
times due to the rapid development of electronic devices
that serve people in daily life (Eldali et al., 2020)(Sang Le
& Hong Hieu, 2020)(Igbal et al., 2018). In fact, over the
past two decades, energy demand has grown by about 2.5
percent. Traditional power grids are still operated mainly
by fossil fuels and the consequences of this fact are
increased pollution emissions, dramatic changes in climate
as well as global warming (Bakir et al. 2022)(Hoang et al.
2022)(Malla et al., 2022). Industrial revolution 4.0 is the
4th revolution in human history, and because of that,
technology develops at an unprecedented rate. The most
prominent technologies can be mentioned as the Internet
of things (IoT) (H. P. Nguyen, Le, et al., 2021), cyber-
physical systems, cloud computing, and cognitive
computing, the goal of the industrial revolution 4.0 is to
turn familiar objects such as houses, vehicles, and
electronic devices become intelligent and thereby optimize
productivity as well as costs. In order to understand clearly
the 4.0 revolution, based on unsupervised machine
learning algorithms, Lee and Lim (Lee & Lim, 2021)
studied and gave results that the data-driven methodology
of this study was useful and efficient in supporting experts'
ideas on Industry 4.0. Besides optimizing costs and
productivity, technology also helped people to multi-task

Corresponding author(s):
*
Email: maintt@hcma2.edu.vn (T.T.M. Nguyen)

T Email: khoapnd@ut.edu.vn (N.D.K. Pham)
Email: hn.anh@hutech.edu.vn (N.A. Huynh)

and overcome inherent weaknesses (Faheem et al.,
2018)(Khattak et al., 2020). Rajamoorthy et al.
(Rajamoorthy et al., 2022) investigated and determined
that Electric vehicles (EVs) and ITS systems should be
combined, it also helped the transportation system grow
and minimizes greenhouse gas emissions. However,
electric vehicles are still quite new and only appear in
developed countries mainly. Therefore, in addition to
encouraging the use of EVs, finding a renewable fuel
source 1s a possible direction (Nguyen et al. 2021). A study
by Sharma et al. (Sharma et al., 2022) searched for waste-
derived fuels and third-generation algae biodiesel. The
contribution of this research to the development of
renewable energy sources was huge towards limiting the
use of fossil energy. Additionally, the optimization of using
renewable energy sources such as biomass, bioenergy,
biohydrogen, biofuels, solar, wind ...etc is also mentioned
in a large number of studies (Hoang et al. 2021)(Hadiyanto
et al., 2022)(J. Liu et al., 2019)(Chen et al., 2021)(Hoang et
al. 2021)(Gandhi et al., 2022)(Le et al., 2021). Indeed, Saida
et al. (Said, Sharma, et al., 2022) have just mentioned
energy optimization and the combination with renewable
energy that is one of the trends in energy optimization of
the 4.0 industry, or the research of Said et al. (Said,
Rahman, et al.,, 2022), the utilization of multi-walled
carbon nanotubes in a shell and tube heat exchanger
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driven by solar energy might improve the heat exchanger's
efficiency and lower its cost.

The emergence of more and more renewable energy
sources in power systems, this opens many potential
business models in the future, it is considered as a
sagacious strategy towards clean and sustainable
process (Nizeti¢ et al., 2021)(Hoang, Pham, et al., 2021).
One of them is the prosumer market, where prosumers can
supply their excess energy to other consumers in peer-to-
peer, prosumer-to-grid, or in special grids of the prosumer
group (Parag & Sovacool, 2016). Consumers who own
photovoltaic (PV) panels can generate economic benefits
from participating in the open market (Narayanan et al.,
2016), however, by reducing the accuracy of forecasts with
virtual customers, others can increase the benefits gained
from the market (Vergados et al., 2016). In addition,
communities formed by prosumer groups make entering
energy markets even easier (Koirala et al., 2016).
Furthermore, renewable energy suppliers with industrial
scale and high capacity will become renewable energy
prosumer for consumers (Choi & Min, 2018)(Park et al.,
2020). Currently, the major renewable energy sources
being used include biomass, solar, geothermal, wind and
hydroelectricity and they have been shown in this Figure
1 below (Anh et al. 2022)(Chen et al. 2022)(Avtar et al.,
2019)(Hoang, Nizetié, et al., 2022).

Bioenergy is being researched and applied in order to
partially replace fossil fuels. Much progress has been made
in the research and development of this energy (Chen,
Nizeti¢, et al., 2022)(Hoang, Sirohi, et al., 2022)(Jain et al.,
2022)(Hoang, Ong, et al., 2021)(Ha et al., 2020). Recently,
with higher energy efficiency and less negative impact on
the environment, generators powered by natural gas as
well as combined heat and electricity (CHP) units are
becoming increasingly popular. Some natural gas is very
popular for electricity production because of its low cost,
flexibility, and more environmental friendliness (Zhou et
al., 2015)(Unamuno & Barrena, 2015)(Eghtedarpour &
Farjah, 2014). The maximum operating efficiency that
CHP units can achieve is about 65% - 75%. This is a huge
improvement when compared to the efficiency of only
about 50% when electricity and gas are used separately
(Radwan & Mohamed, 2017). Besides supplying electricity
to consumers, CHP units can also be installed as a heating
system. Conspicuously, an energy system that integrates
electricity, natural gas, and heating networks makes the
links between different energy sectors increasingly close
and creates more economic benefits while minimizing
pollution (Jiang et al., 2018). The two most widely known
energy sources today are fossil energy and alternative
energy. And although governments are making great
efforts in searching for and using potential alternative
energy sources, there is no denying that fossil energy is
still dominant. The Alternative Energy Policy Group of the
World Bank argues that the use of traditional toxic energy
sources by rural communities will make negative health
effects as well as a reduction in economic performance
(Cecelski, 2002). In a recently reported study on the energy
service delivery discourse, it is stated that complete
reliance on centralized energy systems provided by
developing country governments will restrict access to
clean energy sources and will be a key driver of the poor
growth of energy markets (Hoang, Nguyen, et al., 2021).
With the goal of sustainable development, the lack of clean
energy supplies for rural areas also reduces the possibility
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of developing tourism services and negatively impacts the
water-energy-food relationship. This situation even
reduces the living ability of some deprived communities in
developing areas. Many solutions have been proposed to
replace dependence on centralized power grids controlled
by operators, which have proven to be inefficient and
extremely expensive to reach people really in need
(Stevens et al., 2016)(PWC, 2016)(Prinsloo et al., 2018).
One of them can be mentioned is the home energy
management system (HEMS). The efficient use of
distributed energy sources and energy storage devices
provided by HEMS helps users not only reduce costs but
also significantly reduce their dependence on the
centralized power grid. Hemmati has designed a model
that combines both battery power supply and energy
storage (BESS) simultaneously and HEMS, by optimizing
power bank mode and BESS capacity to significantly
reduce costs to pay for annual household electricity use
(Hemmati, 2017)(Hemmati & Saboori, 2017). In another
study, Lokeshgupta analyzed the economic improvement
of HEMS and BESS models using a load uncertainty model
and the results of the study again confirm the outstanding
performance of the model (Lokeshgupta & Sivasubramani,
2019). Golshannavaz offered another application of the
HEMS strategy, which is to use the remaining power of
electric vehicles as well as energy storage systems to
replace the reactive power of household appliances,
thereby optimizing system economics (Golshannavaz,
2018). Essa calculated the charge state of the photovoltaic
(PV) cells used in HEMS and concluded that the energy
consumption of the system can be reduced by up to 30%
while still ensuring comfortable conditions for users (Al
Essa, 2019). Mehrjerdi designed the HEMS system in
conjunction with the hydrogen storage system and solar
panels and calculated the optimal size and operation for
the hydrogen storage and solar systems (Mehrjerdi, 2020).
Li demonstrates that HEMS systems can even attain zero
energy consumption if combined with rooftop PV, high-
efficiency household heat pumps, fuel cell cogeneration
systems, as well as other energy-consuming devices (Li et
al., 2020)(Zhao et al., 2021). It can be seen that many
studies are diverse in many aspects of the problem in order
to achieve the ultimate goal of proposing a positive solution
to problems related to energy sources such as renewable
energy (Hoang, Sandro Nizetié, et al., 2021)(Atabani et al.,
2021)(Hayakawa et al., 2020), usability and optimization
of energy system (Dincer et al., 2017)(H. P. Nguyen,
Hoang, et al., 2021)(Subramanian et al., 2021)(Dong &
Nguyen, 2020)(Bukar & Tan, 2019).

Vietnam is a country possessing many fossil energy
sources. This makes Vietnam currently have a surplus of
primary energy supply, however, experts predict that with
the strong growth rate of the economy in recent decades,
energy demand will rapidly increase. Energy shortage may
occur, and Vietnam will have to import energy from other
countries. According to some calculations, Vietnam will
change from a place of energy provider to an energy
importer. This development is going to impair the security
of energy supplies. It was predicted that the imported
energy of Vietnam's share of the total primary energy
supply is scheduled to expand to 37.5% in 2025 and 58.5%
in 2035 (Danish Energy Agency, 2017). In addition,
electricity demand will also increase, and Vietnam will
need to import about 1.3% of total commercial energy
demand from abroad (Do & Sharma, 2011)(Duc Luong,
2015).
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Fig. 1 Type of renewable energies (Avtar et al., 2019).

To deal with the above challenges, a lot of research has
been carried out to improve the efficiency of energy use,
protection, and production in Vietnam. The energy sources
used in Vietnam are mostly traditional energy sources,
most notably thermal power, and hydroelectricity. Due to
this dependency, Vietnam's GHG emissions are expected
to rise dramatically by 2030 owing to Vietnam's fast
economic growth and strong dependence on fossil fuel-fired
power facilities (Roy et al., 2022). While alternative energy
sources exist but are not yet widely used and known.
Therefore, policies to manage and use fossil energy
resources in Vietnam are an urgent requirement. One of
the government's policies to manage these energy
resources is the pricing policy. In this article, the authors
will refer to the policy of electric energy management
through price management policy in Vietnam. In the
article, the price management policies including the
progressive price system, the three-price system, and the
price policy for prosumers of the Vietnamese government
will be mentioned. The pricing policy in Vietnam's
electricity management will be presented in section 2 of
this paper. Section 3 of the paper describes several
applications and policies to improve electrical energy
management through published research. Section 4 will
discuss the latest policy on energy management in
Vietnam as well as suggest potential policies to improve
and protect the energy system in Vietnam. Finally, the last
part will be the conclusion.

2. Pricing policy in Vietnam
2.1 Progressive price

The global petrol price website published annually the
average electricity prices of 147 countries worldwide,
including both residential and business electricity prices
(Global Petrol Prices, 2021). According to data in June
2021, the world's average residential electricity price was
0.136 USD/kWh while the average electricity price of
business units would be about 0.124 USD/kWh. According
to the above data, the average electricity price in Vietnam
ranked 101 out of 147 published countries (arranged in
descending order). Specifically, the average price of
residential electricity in Vietnam is about 0.083 USD/kWh,
while the price of electricity for businesses is about 0.078
USD/kWh, 1.64 and 1.6 times lower than the average of
the world respectively. The electricity price in Vietnam is
obviously much lower than in the world, but it tends to go
in the opposite direction. In detail, normally in the world,
the selling price of business electricity will be lower than
the selling price of residential electricity, but in Vietnam,
the opposite was true. The electricity price management
policy in Vietnam is divided into 4 categories: wholesale
price, retail price, hourly price, and price for poor
households. Regarding the form of sale, Vietnam is divided
into 2 categories: selling at progressive prices and selling
at three prices. Table 1 shows the progressive electricity
price scales in Vietnam according to retail prices for
consumers. Exchange rate: 1 USD = 23208 VND as of June
2022.
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Table 1
Monthly progressive pricing policy (EVN, n.d.)
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Tier Corresponding power Price For ease of understanding, an example of the electricity price calculation is given
consumption (kWh) (USD/kWh) below. A household consumes 500kWh of electricity in a month. The amount they
(1) 2) have to pay will be calculated as follows.
Electricity bill without tax VAT Total payment
(USD) (8%) [(1)*(2)]*108%
@L*@2)
1 0-50 0.073 3.65
2 51 -100 0.076 3.80
3 101 - 200 0.088 8.8 8%
4 201 - 300 0.11 11
5 301 — 400 0.12 12
6 Over 401 0.13 13
Total 52.25 USD = 1212618 VND 8% 56.43 USD = 1309627.44 VND
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Fig. 2 Home energy management system (Lokeshgupta & Sivasubramani, 2019)

2.2 Three-price

In this work, a 3-price electricity model, also known as
a real-time electricity price model, uses energy
management systems designed to maximize power energy
and minimize consumption costs. An overview literature
review that details the fundamental aspects of the
benefits, opportunities, costs, and risks of a real-time
pricing strategy (Nezamoddini & Wang, 2017). By
observation and calculation, the application of real-time
electricity price calculation brings several advantages to
the power system (Mbungu et al., 2018). Experiments are
observed in both peak hours, off-peak hours, and normal
hours. In Vietnam, there are three types of customers, who
can buy electricity with this form, including production
and business establishments that consume an average of
2000 kWh/month or more in 3 consecutive months,

electricity retailers in industrial parks, commercial -
service - living complexes. The sale of electricity in the form
above is only available to business units with high monthly
electricity consumption. Therefore, household demand
management (DSM) techniques are urgently needed for
smart buildings to cope with their excessive energy
consumption. Typically, service providers offer pricing
policies to manage consumer energy consumption
patterns. There are a variety of pricing models, including
critical peak pricing, time-of-use (ToU) pricing, off-peak
lows, pre-date pricing, and real-time pricing. DSM also has
2 different approaches: one is a price-based DSM, and the
other is an incentive-based DSM. In the price-based DSM
approach, consumers by household can switch controllable
devices from peak to off-peak hours according to the price
signal. With an incentive-based DSM approach, there is a
contractual agreement between the supplier company and
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the consumer. As a result, utility companies can centrally
control users' devices by providing preferential policies
(Aghaei & Alizadeh, 2013)(Lokeshgupta & Sivasubramani,
2018)(Mohsenian-Rad & Leon-Garcia, 2010)(Lokeshgupta
& Sivasubramani, 2019). Figure 2 shows the definition of
home energy management.

However, current home energy management systems
often only meet the ability to improve energy efficiency and
meet the needs of individual homes without regard to
utility data (such as load forecasting or TOU) to set
schedules for devices. Besides, the coordination between
management units to be able to capture and demand
response (DR) in a residential community is also not
common. Collecting and capturing demand from individual
household customers opens the door to expanding DR
programs to residential customers. Here, DR is understood
as the change in electricity usage of end-users compared to
their normal consumption according to changes in
electricity prices over time (Kiliccote et al., 2006)(US
Department of Energy 2006)(Ozturk et al., 2013).
According to Nguyen et al. (Nguyen Duc et al., 2022), the
authors built a DR model based on the incentive payment
pricing method. A contract would be signed between
supplier and consumer to active the proposed DR project.
Figure 3 illustrated the processing of implementing the
proposed DR program.

2.3 Prosumer

The power grid was currently undergoing certain
transformations, as passive users in the traditional
distribution network gradually become 'prosumers', or
active consumers. With ownership of on-site power
generation or advanced energy storage systems,
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>
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'Prosumer' was more proactive in managing their energy
consumption and energy production (Dimeas et al., 2014).
With contractual terms based on individually measured
energy use, energy-storing 'prosumers' could only benefit
from their on-site energy conversion (Yu & Xue, 2016).
However, it would be a big mistake to ignore the additional
value that could be achieved through the control of
distributed energy storage systems thereby reducing losses
and congestion (Mohd et al.,, 2008). Besides, the
coordination of local energy storage systems based on the
wholesale energy market enabled them to meet the energy
demand upstream (Ma et al., 2014)(Morstyn & McCulloch,
2019). Prosumer referred to "energy users, who were able
to produce renewable energy in their home environment
and had the ability to store excess energy for future use or
trade for those in need through the smart grid system"
(Rathnayaka et al., 2015). Clearly, the goal of these
prosumers was not only energy consumption, but also
renewable energy source production, and then to share or
trade these energies with other consumers in the network
(Zafar et al., 2018)(Parag & Sovacool, 2016). In a nutshell,
all of the above definitions of prosumers referred to energy
users in the grid that are capable of generating energy
(Espe et al., 2018). Figure 4 distributed prosumer based on
2 aspects: communities and linkages of the prosumer.

With the aim of promoting citizens' use of renewable
energy sources, particularly solar energy, the Vietnamese
government has made decisions on importing solar power.
Table 2 showed the purchase price of solar power in
Vietnam, through which it can be seen that three principal
sources of solar power purchase in Vietnam include
floating solar power, terrestrial solar power, and rooftop
solar power.

Operational
cost function

Satisfaction

function

Load forecast

“ﬂ 1
Optimal power
consumption

-~ Consumer

Fig. 3 The process of implementing the DR program (Nguyen Duc et al., 2022)
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Table 2
Purchasing price of solar power in Vietnam (EVN, n.d.)
Solar power system Purchase price (kWh/UScent)

Floating solar power project 7.69
Ground solar power project 7.09
Rooftop solar power system 8.38
3. Application to optimize electrical energy

management

With the world's amazing development speed, coupled
with the indiscriminate abuse of energy, the world's energy
scarcity will become a near future without effective
intervention to solve this problem. In this section, the
researchers will highlight the policies that have been
researched and published and suggest potential solutions
to the above problem. These solutions not only use the
price policy to manage, which is very popular but also aim
at the management of energy resources, promising to
optimize the use and help improve the energy management
process. The reality also shows that pricing policies aimed
at energy management are not really effective and lack
safety. The target reason that these policies are aimed at
collecting fees, is not solving the root cause of the problem,
which is finding ways to regenerate energy sources as well
as protect the environment.

Zhao et al. (Zhao et al., 2021) researched and built a
home energy management system (HEMS) as a bridge
between users and power companies to describe the energy
picture in Japan. In the same study, the authors
introduced and developed a short-term household load
predicting model based on a particle swarm optimization
vector regressor algorithm to forecast energy consumption.
The user's annual electricity bill would have three ways of
pricing including multi-step electricity pricing (MEP),
time-of-use (TOU) pricing, and real-time pricing (RTP).
According to the calculation results obtained from the
model, the annual electricity cost due to RTP would be
lower when compared with MTP and TOU. Besides, after
adjusting for peak user load and consolidating with
fluctuating electricity prices in the future, the economic
advantage of using RTP, namely annual electricity cost,

was overwhelming when compared to MTP and TOU. The
above research results encouraged the dJapanese
government to promote policies that support the RTP
strategy in the future.

Prudhviraj and colleagues (Prudhviraj et al., 2020)
developed a stochastic framework model to conduct the
energy of the microgrid thereby minimizing the cost of
energy. This model calculated instability in solar
photovoltaic (PV) generation, load demand, and electricity
price. Monte Carlo simulations supported the calculation
of parts of the uncertainty and thus the probability cases
were reduced, and the calculation results were also more
accurate. The study that the cost, as well as the voltage
configuration, are significantly advanced in the case of
applying the local power generation system and the
battery storage system when compared with the base case.
For boosting the planning accuracy and reducing the
financial risk of the microgrid aggregator, a node price-
based microgrid planning model was also built. The
process was processed in two stages: first, node prices were
evaluated based on the concept of marginal pricing, then,
flexible load demand and local resources represented in the
network are optimally planned.

In another study, to optimize energy management,
Ramezani et al. (Ramezani et al., 2020) introduced an
optimal schedule for the use of consumer appliances based
on the antlion optimization algorithm. Moreover, the
schedule still ensured the comfort of the user and also
reduces the cost. To prevent peaks, the ratio of peak-to-
average should be considered as a limitation on the energy
cost function. In addition, to accurately measure energy
costs, two separate tariff signals were used including real-
time pricing and critical peak pricing. When compared
with other meta-heuristic algorithms such as the multi-
objective swarm optimization algorithm, the second
version of the undirected sorting genetic algorithm, and
the basic antlion optimization algorithm, the results of this
simulation showed the superiority, showing that it is
possible to achieve an electricity bill rate of less than 80%.

Park et al. (Park et al., 2020) introduced business and
operational optimization options to enhance the economic
benefits of prosumers by applying energy storage systems
and secure contracts with household consumers under a
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progressive policy, in which the electricity unit price grows
according to the amount of electricity consumed each
month. Using the above method, a prosumer could follow a
time-of-use pricing scheme to store excess renewable
energy when prices are low and to use during periods of
high prices. Moreover, the optimization options could
specify the energy salary and unit price that the prosumer
would provide, thereby significant decrease costs as users
could avoid high price zones. The study took real data in
Jeju Island, Korea for 30 days, then simulated and
analyzed. The results showed that the cost for prosumers
was reduced by up to 12%, and it was possible to offer a
lower contract price for consumers. Lagrangian's Hessian
function decreased optimization processing time by about
98.3%. Finally, a synthetic forecasting method outlines
multiple possible scenarios to examine the uncertainty of
renewables. The results showed that the uncertainty of
renewable energy did not affect contract and energy prices.

In 2018, the concept of multistage energy management
was proposed by Morstyn et al. Morstyn & McCulloch,
2019), thereby allowing energy to be considered as a
heterogeneous product, based on the properties of the
source being consumed by the prosumers. This was the
basis for a P2P energy marketplace platform that
coordinated energy purchases between consumers in the
distribution network as well as in the electricity trading
market. Furthermore, this peer-to-peer marketplace
platform enabled transactions between registered
consumers and the wholesale electricity market, in order
to minimize costs associated with battery loss and
depreciation and for providing a value-added by taking
into account consumers' individual desires for the source
and destination of the energy they consumed as well as
produce. The multi-stage energy management trouble has
been parallelized using distributed price-directed
optimization, providing scalability, and protecting
prosumer data privacy. A receding horizon model of
predictive control has been applied for real-time
implementation.

Liu et al. (Y. Liu et al., 2018) designed a new dynamic
pricing method that provided a market-driven means to
promote decentralized energy trading and optimized
financial benefits for owners of dispersed energy resources.
First, a model was studied for the price response for each
delivered energy resource. In particular, a decoupled
charge state function was built in to figure out the value of
a single charge or discharge action for energy storage

systems. In addition, an interoperable three-level
framework  was  designed, including micro-grid
equilibrium, aggregate scheduling, and transaction

optimization. The framework above could easily optimize
costs stemming from renewables, and at the same time
provided price signals to assist stakeholders in taking
timely responses and supported trading strategies. An
experiment was conducted according to actual data, using
a multi-agent model based on the Java agent development
framework. The results showed the mentioned
methodology support decentralized energy trading and
easy marketization of microgrids with a high proportion of
distributed energy resources.

Khatak et. al. (Khattak et al., 2020) have built an
energy management model applying modern blockchain
technology. Current barriers to energy management
included storing large amounts of relevant data, adjusting,
falsifying, or even deleting the data in an unorthodox
manner. Fortunately, blockchain technology could
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completely solve the above problems, while making the
direct link between users and energy suppliers simple. The
system was also improved and automatically transfers
electricity directly from one resident (or service) to another
according to their desires. the implementation of the
exchange through smart contracts after examining the
needs of the stakeholders. Each participant confirmed
their claim at the time of registration and can update these
thresholds. Using smart contracts would make the bidding
processes for energy supply and demand-based
transactions in smart cities smooth and automated.
Besides, blockchain technology was not only the possibility
of privacy but also the anonymity for users to provide
dynamic pricing based on supply and demand at any given
time.

4. Discussion

Energy Efficiency and Conservation (EE&C) has been
promoted by the Vietnamese government in recent years.
Energy Efficiency and Conservation (EE&C) is considered
an attractive supplement to promote energy security and
protect the environment. The institutional structure for
EE&C implementation in Vietnam is shown in Figure 5.
For the purpose of coordinating, monitoring, and managing
the implementation of the national targeted program on
Energy Efficiency and Conservation with the participation
of government agencies, a national steering committee
chaired by the Minister of Industry and Trade in charge
has Dbeen established with members including
representatives from the Ministry of Construction,
Ministry of Transport (MOT), Ministry of Science and
Technology (MOST), Ministry of Education and Training
(MOET), Ministry of Culture, Sports and Tourism (MCST),
Ministry of Information and Communication (Ministry of
Planning and Investment (MPI), Ministry of Finance
(MOF), Ministry of Justice (MOJ) and Union of Science and
Technology Societies Vietnam (VUSTA) (Duc Luong,
2015).

The Government of Vietnam issued a draft national
electricity development plan in February 2021: Draft
Power Development Plan 8 (PDP 8) for the period 2021-
2030. Draft Power Development Plan 8 (PDP 8) required
expansion of wind and solar power capacity and increased
the share of these alternative energy users in the country's
electricity generation structure. The draft PDP 8 also
prioritized the development of grid infrastructure to secure
steady operation with a higher share of renewable energy.
Half of Vietnam's electricity came from coal-fired power
plants in 2020, and with electricity demand increasing
everywhere in the country, Vietnam was also increasingly
dependent on coal imports. In addition to thermal power,
Vietnam had many hydroelectric power plants throughout
the provinces, especially around large rivers such as the
Mekong River. However, the annual drought reduced the
reliability of hydropower plants. From the above fact,
renewable energy from sources such as wind power and
solar power was very necessary but has still not yet
received appropriate attention. Renewable energy sources
such as wind and solar accounted for only 5% of Vietnam's
electricity production in 2020 (Johnson et al., 2021). Figure
6 below shows the main energy consumption in Vietnam
(Hannah & Max, 2020).
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According to Power Development Plan 8 (PDP 8), the
share of renewable energy (excluding hydropower) will
account for about 30% by 2030 while this share is only
16.3% in the revised PDP 7. Prominent changes include by
2030, onshore and nearshore wind power will develop a
capacity of 9GW, offshore wind will develop a capacity of 2-
3 GW, solar power will develop an additional capacity of 7
GW, biomass and small-scale hydropower will decrease by
0.5 GW and 1.8 GW, respectively. Besides, the draft PDP 8
also predicts that the demand for imported coal for power
generation will increase from 47-52 million tons in 2030 to
75-96 million tons in 2045, depending on the baseload or
high load scenarios. For LNG import demand for power
generation, PDP 8 is also predicted to increase from 10-13
million m3 in 2030 to 32-42 million m3 in 2045 (NEWS
GLOBAL COMPLIANCE, 2021). With the above
highlights in the draft PDP 8, it can be seen that the
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Vietnamese government has paid the necessary attention
to the search and use of new renewable energy sources
instead of relying too much on other renewable energy
sources. Traditional energy sources are toxic and
increasingly scarce. This is also the general trend of the
world in the current situation of fossil energy resources is
gradually exhausted. With the above highlights in the
draft PDP 8, it can be seen that the Vietnamese
government has paid the necessary attention to the search
and use of new renewable energy sources instead of relying
too much on other fossil energy sources. Traditional energy
sources are toxic and increasingly scarce. Besides the
policies on increasing the search and use of renewable
energy mentioned above, various types of bioenergy or
research on optimal energy use have also been and are
being directed by the Vietnamese government in order to
ensure a stable energy supply. Simultaneously, research
on using alternative means of transportation for vehicles
using traditional fuel is also conducted and is also
considered as one of the strategic steps to be able to
manage energy effectively (H. P. Nguyen et al., 2020) to
ensure fast and sustainable development of fast-growing
countries like Vietnam.

5. Conclusion

The price policy in electricity energy management in
Vietnam has resulted in the price of electricity for
residential and commercial use being 1.64 and 1.6 times
lower than the world average, ranking 101 out of 147
countries (according to data published by the global petrol
price website, 2021). Price management policies and
selling methods are divided into 4 types (wholesale price,
retail price, hourly price, and price for poor households)
and 2 types (progressive selling and 3-price selling). The 3-
price electric model offers high efficiency in electrical
energy management but it is currently limited to only
three types of customers who can purchase electricity in
this form. In order to promote the use of renewable energy
sources, regulations and guidelines have been issued on
the import of solar power, as well as the promulgation of
the purchase price of solar power. This prompted people to
get involved as prosumers. Currently, Vietnam's electric
power comes mainly from coal-fired and hydroelectric
power plants. Demand for electricity is increasing while
hydroelectricity is causing drought to increase rapidly,
which negatively affects people's lives. At the same time,
more coal must be imported to meet the demand for
thermal power. By issuing the Draft Power Development
Plan 8 (PDP 8) for the 2021-2030 period, Vietnam is
aiming for the share of renewable energy (excluding
hydropower) to account for about 30%. These energy
sources are predominantly wind energy, solar energy,
biological energy, and optimal energy. In the article, in
addition to the mentioned price policies, the article also
mentions a number of policies and studies on the
application and optimization of renewable energy in life as
well as limiting the use of fossil fuel resources are running
out. In the current trend of the 4.0 revolution, energy
optimization, the use of renewable energy, or the use of
electric vehicles are all inevitable directions towards an
optimal and sustainable life. However, more specific
studies are needed in the coming time to achieve the
proportion of renewable energy as proposed in the draft.
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