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Abstract : According to Vietnam's National Energy Development Strategy to 2020, vision to 2050,
approved by the Prime Minister in 2007 has set the target towards new and renewable energy sources (
about 5% of total commercial primary energy by 2020 and 11% by 2050). In recent years, Vietnam has
increasingly focused on developing renewable energy to solve environmental problems, and at the same
time contribute to diversifying power sources and ensuring energy security. Therefore, developing
renewable energy is the right choice, towards sustainable development in the future. Vietnam is facing
a high risk of electricity shortage in the period from 2021-2025, especially in 2023, the shortage is
forecasted to be about 12 billion kwWh. Therefore, it is necessary to develop power sources to meet the
electricity demand for economic development and ensure national energy security. Vietnam has great
potential for solar energy. In the past two years, there have been many policy documents with incentives
, support and encouragement mechanisms to create favorable conditions for development. develop
electricity face . Although of course, the play develop very fast, bring count sudden break the attend
sentence electricity The recent sun has revealed difficulties, inadequacies and challenges . The main
content of the in-depth article enter to hit price real status play develop electricity face heaven, just out
the exist in and challenge awake, are from there offer some solutions to gradually remove and create
conditions for the sustainable development of Solar energy in Vietnam Male.
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l. Introductory

Vietnam has a huge potential for solar energy ,
with great technical potential about 1677.5 GW.
Solar energy is mostly concentrated in South
Central The set, Winter male The set and West
Original with the number of sunny days is 300
days/year, the daily radiation intensity is about
5 kWh/m 2. In recent times, although Vietnam
has had to mobilize maximum power sources, it
is facing the risk of electricity shortage,
especially in the period from 2021 to 2025. In
particular, it is forecasted that by 2023, the
system system there will be a shortfall of about
12 billion kWh. Therefore, it is necessary to
develop power projects, including Solar energy,
to meet the electricity demand for economic
development and ensure national energy
security. In order to create favorable conditions
for the development of SOLAR ENERGY, in
the past two years, many policy documents have
been issued. Thanks to that, there are many
SOLAR ENERGY projects have been, are and

will be built. The development of SOLAR
ENERGY projects, on the one hand , makes a
great and meaningful contribution to the supply,
Cut supply electrical energy to the system
system in the context of power sources facing
difficulties, contributing to ensuring energy
security . On the other hand, the development is
very fast , sudden Recent discoveries of Solar
energy projects have revealed difficulties and
challenges awake.

2. Solar energy development potential in
Vietnam

Vietnam with a territory lying in the tropics of
the Fruit soil and yes profit position to be one in
countries that are in the distribution of the most
sunshine of the year on the world solar radiation
map . As a result, our country has a relatively
high intensity of solar radiation and sunshine
hours in regions , especially from the central
region onwards.
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In Vietnam, the potential exploitation
of solar energy in general and Solar energy in
particular is still modest. We have not yet taken
advantage of the country's available natural
conditions such as: Vietnam is one of the
countries in the distribution of the most
sunshine in the year on the world's solar
radiation map. gender. According to research,
Vietnam is a country with potential for Solar
energy development with the total number of
sunny hours per year is 1400-3000 hours, the
average total radiation volume is about 230-250
kcal/cm2. However, the exploitation of solar
energy sources in Vietnam is not significant at
present. Most of the Solar energy projects
across the country are on a small scale, only
exploiting heat energy from solar energy such
as using solar water heaters and other services
using small amounts of electricity.

We have not brought into full play the
potential and capacity of society to develop
Solar energy. In particular, the investment from
private enterprises is still very limited in
research, application or trade. The growth rate
of the Solar energy market is still very slow.
The reality shows that there are many barriers
related to mechanisms, policies and policy
implementation process, leading to the
pioneering enterprises investing in Solar energy
are really having difficulty because they cannot
find the output. consumption for its power
products.

Although the State has a few policies to
promote the development of Solar energy, these
policies are still incomplete and lack
synchronous coherence with the policy of
developing energy sources - clean power and
the policy of social economic development.

Our country still lacks effective
incentive mechanisms to develop and produce
equipment that can be applied and used Solar
energy. Most Solar energy equipment or
technologies are imported from abroad, which
increases initial investment costs, especially
creating difficulties for small and medium
enterprises.

While the price of Solar energy in the
world has dropped sharply in recent years, the
investment cost of Solar energy in Vietnam is
still very high and the Government has not yet
issued a selling price for electricity using solar
energy. This makes it less attractive to many
investors.

Besides the lack of investment and
development policies, our country also does not
have policies to encourage highly qualified

human resources to serve the new industry -
Solar energy such as: System design engineer.
system, construction, installation, repair and
maintenance, operation management, etc. The
specialized research and training system on
solar energy has not been formed yet, leading to
specialized human resources operating in the
business. There is a serious shortage of Solar
energy.

While traditional energy sources such
as coal and oil are gradually exhausted, with
high prices and unstable supply, many
alternative energy sources are of interest to
scientists, especially energy sources. Sun.

Accessing to take advantage of this new
energy source not only contributes to meeting
the energy needs of the society, but also helps
to save electricity and reduce environmental
pollution.

The geographical position has favored
Vietnam with a huge source of renewable
energy, especially solar energy. Stretching from
latitude 23023' North to 8027' North, Vietnam
is located in an area with relatively high solar
radiation intensity. In which, the most must be
mentioned in Ho Chi Minh City, followed by
the Northwest region (Lai Chau, Son La, Lao
Cai) and the North Central region (Thanh Hoa,
Nghe An, Ha Tinh)...

Solar energy in Vietnam is available all
year round, is quite stable and widely
distributed across different regions of the
country. In particular, the average number of
sunny days in the central and southern
provinces is about 300 days/year. Solar energy
can be harnessed for two uses: generating
electricity and providing heat

Solar energy has advantages such as:
clean, low fuel and maintenance costs, safe for
users... At the same time, developing the solar
cell manufacturing industry will contribute to
replacing energy sources. fossil fuels, reducing
greenhouse gas emissions, protecting the
environment. Therefore, this is considered a
valuable source of energy, which can replace
old forms of energy that are increasingly
depleted.

For a long time, many parts of the world
have used solar energy as an alternative to
traditional resources. In Denmark, in 2000,
more than 30% of households used solar panels
to heat water. In Brazil, in rugged remote areas
like the Amazon, Solar energy has always taken
the top spot. Even in Southeast Asia, Solar
energy in the Philippines also ensures the daily
needs of 400,000 people.
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Table 1: Solar radiation data in territories in Vietnam

No Territory Solar radiation intensity Number of hours of
(KWh/m 2 .day) sunshine in a year

(hours/year)
1 northeast 3.3-41 1600-1750
2 northwest 41-49 1750-1800
3 North Central 46-52 1700-2000
4 South Central and Central Highlands 49-57 2000-2600
5 Southern 43-49 2200-2500
6 National average 4.6 1700-2500

According to research results on solar
energy potential , Vietnam has a technical
potential of about 1677.5 GW and economic
potential ranging from 166 GW to 385.8 GW .

VIETNAM'S POTENTIAL FOR SOLAR ENERGY DEVELOPMENT

Vietnam is blessed with excellent sunshine throughout the year,

Solar energy is distributed relatively evenly in
the region Central and domain Male , part in the
Northwest province of the region North.

providing it with a huge potential for developing solar power.
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Figure 1: Vietnam's potential for solar energy development

Development policy of solar energy

Regarding the policy of strategic orientation for
the development of SOLAR ENERGY
recently issued such as: The Government has
issued Decision No. 2068/QD-TTg dated
November 25, 2015 on the Strategy for
Development of Renewable Energy ( RE) in
Vietnam to 2030, with a vision arrive five 2050.
Follow there, already corpse determined clear,
develop SOLAR ENERGY to provide
electricity for the national power system and in
border areas , islands, remote and isolated areas
that can not yet supply electricity from the

national grid Electricity produced from
SOLAR ENERGY increases _ are from about
ten million kwWh five 2015 up about 1.4 billion
kWh by 2020 ; about 35.4 billion kwh in 2030
and about 210 billion kWh in 2050. Bringing
the proportion of electricity produced from
renewable energy sources in total product
quantity electricity product export are from
negligible level today to about 0.5% in 2020 ,
about 6 % in 2030 and about 20% by 2050.
According to the Decision approving
the adjustment of the national electricity
development planning for the period 2011-2020
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with a vision to 2030 of Thu Prime Minister in
Decision No. 428/QD-TTg March 18, 2016
(Power planning VIl adjustment): it is
necessary to accelerate the development of
power sources using solar energy, including
concentrated sources of development above
face soil and source feces canopy install above
Roof. Increase the ratio of SOLAR ENERGY
from the current negligible level now up
850MW enter five 2020; 4,000 won MW in
2025 and 12,000 MW in 2030. Solar energy
accounts for a proportion time 0.5% turn in
2020; 1.6% in 2025 and 3.3% year 2030.

Up to now, in Vietnam, there is still a
lack of national technical regulations on
SOLAR ENERGY. Some legal documents
related to the management and techniques of
SOLAR ENERGY include:

- Circular No. 39/2015/TT-BCT dated
November 18, 2015 of the Ministry of Industry
and Trade regulating the power distribution
system and Circular No. 25/2016/TT-BCT
dated November 30, 2016 of the Ministry of
Industry and Trade regulating transmission
power system. In which, there are a number of
technical requirements for the SOLAR
ENERGY system connected to the low-voltage
distribution grid.

- Decision No. 11/2017/QD-
TTg dated 11/4/2017 of the Prime Minister on
the mechanism to encourage the development
of SOLAR ENERGY in Vietnam . In which, the
purchase price of electricity from Solar energy
systems at the power delivery point is VND
2,086/kWh (equivalent to 9.35 UScents/kWh).
This Decision is effective from June 1, 2017 to
date June 30, 2019.

- Pine private number
16/2017/TT-BCT day September 12, 2017 of
the Ministry of Industry and Trade and Circular
No. 05/2019/TT-BCT dated March 11, 2019 of
the Ministry of Industry and Trade, Regulations
on project development and Model Power
Purchase Agreement applicable to projects
SOLAR ENERGY both on the ground and on
the roof home.

main contents of these documents are
regulations for planning and development;
muscle processing price, the main book pros
treat; prime minister customary and technical
requirements for connection and purchase
contract . Decided determined number
11/2017/QD-TTg and Pine private No.
16/2017/TT-BCT together with one number
muscle processing, Policies and measures to
support RE development in general are

specified in Vietnam 's Renewable Energy
Development Strategy and Power Master Plan
VII. thing correction already create background
foundation muscle copy about muscle
Regulations, policies and development
orientation of RE in general and Solar energy in
particular in Vietham Male.

- Decision No. 2023/2019/QD-
BCT dated July 5, 2019 of the Ministry of
Industry and Trade Browser program to
promote the development of rooftop solar PV in
Vietnam in the period of 2019 - 2025. The
overall objective is to implement the National
Strategy on Development develop NLTT pine
via the prize France about develop _ market
school labour turmeric SOLAR ENERGY roof
home. Instrument It is possible that by the end
of 2025, one hundred thousand rooftop solar PV
systems (or 1000 MWp equivalent) will be
installed and operated worldwide . country.
3. Status of state management of solar
energy in Vietnam

3.1. Actual situation of promulgating
documents guiding the implementation
of policies on solar energy development

Solar energy development in Vietnam
has been interested in by the Party and State
since 2001. The Resolution of the Ninth Party
Congress has oriented the development of
renewable energy: “Priority is given to the
development of new and renewable energy
sources . renewable energy such as: Solar
energy, hydroelectricity”... “Research and
develop new and renewable forms of energy to
meet the demand for energy use, especially for
islands, remote areas and regions distant".

The National Assembly promulgated
the 2004 Electricity Law and the 2012
Electricity Law amending and supplementing a
number of articles of the 2004 Electricity Law.
In 2004, the Prime Minister issued Decision No.
176/QD-TTg approving it. Strategy for
development of Vietnam's electricity industry
in the period 2004-2010, with orientation to
2020. Next, in 2007, the Prime Minister issued
Decision No. 1855/QD-TTg approving
Vietnam's national energy development
strategy to 2020, with a vision to 2050.

On August 17, 2005, the Government
issued Decree No. 105/2005/ND-CP detailing
and guiding the implementation of a number of
articles of the Electricity Law. This Decree
details and guides the implementation of a
number of articles of the Electricity Law
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regarding large power plants, which are of
particular importance; responsibility  for
investing in the construction of power stations;
electricity demand  management;  save
electricity; power purchase agreement; ensure
power quality; electricity metering, electricity
payment, electricity trading with foreign
countries, electricity price; electricity activity
license; electrical safety; support electricity
units and state management contents in the field
of electricity activities and electricity use.
However, this Decree does not have a single
Article, Clause related to the development of
Solar energy.

On December 30, 2005, the Minister of
Industry issued Decision No. 42/2005/QD-
BCN stipulating the content, order and
procedures for elaboration, appraisal and
approval of electricity development planning.
This Decision deals with the hydropower
cascade planning of rivers, small and medium
hydroelectricity planning, new energy planning,
renewable energy. However, this decision does
not refer to the Solar energy development plan.

On October 21, 2013, the Government
issued Decree No. 137/ND-CP detailing the
implementation of a number of articles of the
Electricity Law and the Law amending and
supplementing a number of articles of the
Electricity Law. This Decree details the
implementation of a number of articles of the
Electricity Law on electricity planning and
investment; electricity demand management;
electricity trading; electricity price; electricity
activity license; regulating electricity activities;
Check electrical activity and electricity usage.
However, this Decree does not have a single
article or clause relating to the development of
Solar energy .

On December 31, 2013, the Minister of
Industry and Trade issued Circular No.
43/2013/TT-BCT stipulating the content, order
and procedures for making, appraising,
approving and adjusting the electricity
development planning . This Circular stipulates
the contents, order and procedures for
formulation, appraisal and approval of the
national electricity development planning, the
electricity development plannings of the
provinces and centrally run cities; stipulate the
contents, order and procedures for formulation,
appraisal and approval for adjustment of
national electricity development planning,
electricity development planning of provinces
and centrally run cities; stipulate
responsibilities  for ~ management  and
supervision of the implementation of electricity

development planning at all levels. This
Circular has no Articles, Clauses that refer to
the content of Solar energy development
planning.

3.2. Current status of Solar energy
development planning

On the basis of the National Electricity
Development  Strategy and  documents
stipulating the content, order and procedures for
formulation, appraisal and approval of the
master plan and adjustment of the electricity
development master plan, the Ministry of
Industry and Trade has conducted prepare
electricity development planning and submit it
to the Prime Minister for approval, including
the master plan on development of electricity
from solar energy like:

- Decision No. 1208/QD-TTg dated
July 21, 2011 approving the National Power
Development Master Plan for the period 2011-
2020 with a vision to 2030. This Decision
mentions the priority orientation for the
development of electromagnetic sources of
electricity. renewable energy (wind power,
Solar energy, biomass power...), developing
rapidly, gradually increasing the proportion of
electricity produced from renewable energy
sources. However, there is no content to
mention the orientation of Solar energy
development planning .

- Decision No. 428/QD-TTg dated
March 18, 2016 approving the adjustment of the
National Electricity Development Master Plan
for the period 2011 - 2020 taking into account
five 2030. Follow decide determined this corpse
determine: "To push strong play develop source
electricity from renewable energy sources
(hydroelectricity, wind power, Solar energy,
biomass power, etc.), gradually increasing the
proportion of electricity produced from
renewable energy sources in the power source
structure. In  which, there are specific
determinations: Accelerate the development of
electricity using solar energy, including
concentrated sources installed on the ground
and distributed sources installed on the roof:
Bring the total capacity of Solar energy sources.
from the present insignificant level to about 850
MW by 2020, about 4,000 MW by 2025 and
about 12,000 MW by 2030. Electricity
produced from Solar energy will account for
about 0.5% in 2020, about 1.6% in 2025 and
about 3.3% in 2020. 2030.

Thus, over the past 10 years, the
National Assembly, the Government, the Prime
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Minister, the Ministry of Industry and now the
Ministry of Industry and Trade have issued a
number of documents to implement Vietham's
electricity development orientation, including:
oriented to develop renewable energy sources
(hydroelectricity, wind power, Solar energy,
biomass power...). However, no specific
document has been issued on Solar energy
development yet. Until 2016, Decision 428 of
the Prime Minister only mentioned the
orientation of Solar energy development
planning with the word as a separate power
source separate from the goal of developing
renewable power sources. This has significantly
affected the implementation of the goal of
developing Solar energy in Vietnam for more
than 10 years via.

3.3. Current status of propaganda on the
development of solar energy

Propaganda work is still not extensive,
propaganda forms are not rich and less
innovative. Mainly propaganda through mass
media. So solar energy application is not yet
popular wide everywhere. Mainly places with
high living standards have access to this
information  through mass media and
newspapers. Some remote areas, disadvantaged
areas, and ethnic minorities have almost no
information on the use of solar energy. This is
also an area with difficult travel and sparse
population, so propaganda is also difficult.
Many experts believe that, due to the lack of
successful typical projects, there has not been
appropriate, proper and true communication to
the community to create support and consensus
in order to build a common sense of the country
in the future. using solar energy devices .

The above limitations are partly due to
the limited and uneven staff of propaganda staff
on the development and application of solar
energy in life and production. The coordination
mechanism between agencies for propaganda is
still unclear and there is an overlap. The
coordination between the information and
communication industry and broadcasters.
Funding for propaganda, facilities and means of
propaganda are limited, not meeting the
propaganda work in accordance with the role of
propaganda, so it has not been effective.

3.4. The development of Solar energy
technology in Vietham

Although still young, the Solar energy industry
in Vietnam has also achieved remarkable initial

achievements. In particular, Ho Chi Minh City,
with its abundant "sunshine resources"”, and
favorable conditions in terms of infrastructure
as well as the quality of production force, is a
potential center for the development of solar
energy industry. Therefore, Ho Chi Minh City
is considered as a "fulcrum", a breakthrough for
the Solar energy industry in Vietnam with a
roadmap of 20 five.

Up to now, the Solar energy industry in
Ho Chi Minh City has built up a number of
typical production facilities such as Module
factory. The first industrial - scale PMT in
Vietnam, the industrial infrastructure for
manufacturing and manufacturing peripheral
electronic devices for SOLAR ENERGY is
built on the cooperation between Solar and Nam
Thai Ha Joint Stock Company. , the “Solar
Materials Incorporated” factory is capable of
supplying both mono and multi-crystalline
silicon for industrial use. PMT.

Some typical products such as PMT
modules, inveter peripherals, smarts, grid-
connected SOLAR equipment with SIPV
technology have dominated the domestic
market and initially reached out to the domestic
market. regional and world markets.

According to scientists, the solar cell
industry in Ho Chi Minh City has almost come
to an end, currently only two stages are missing
in a closed industrial process, which is refining
silicon ore from sand and Fabrication of PMT
wafers from silicon wafers. If the above two
stages are completed, Vietnam will become one
of the few countries in Asia with a closed PMT
manufacturing industry. private.

Since the early 1990s, Vietnam has
begun to build some infrastructure for research
and application of Solar energy. The first
meaningful step is the construction of the
semiconductor laboratory of Ho Chi Minh
National University (with 5 million USD) and
the Nano laboratory of the Hi-Tech Park in Ho
Chi Minh City. Ho Chi Minh (with 11 million
VND) USD).

Around the same time, research and
implementation organizations related to Solar
energy were also born in a few other research
institutes and universities, such as at the
SolarLab Laboratory of the Vietham Academy
of Sciences in Ho Chi Minh City. Ho Chi Minh
City, at the Renewable Energy Centers of Hanoi
University of Science and Technology or at the
Vietnam Energy Institute (under the Ministry of
Industry and Trade).

In the first stage, investment sources for
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research and exploitation using Solar energy
were small, mainly from international
organizations and the State. In recent years, a
number of private companies have begun to pay
more attention to invest in this new field,
focusing on PV technology. Among them, Red
Solar Energy Joint Stock Company was
established in 2007 in Ho Chi Minh City. This
company has supplied solar panels with
capacity from 50 kWp to 175 kWp meeting
European standards for solar panel factories in
Binh Duong, Ho Chi Minh City, and deployed
equipment. Design and install Solar energy
system projects for localities.

The above-mentioned Solar energy
production and deployment facilities, along
with other facilities scattered across regions, are
the first foundation for Vietnam to have a Solar
energy industry in the near future. But in order
to build such an industry, Vietnam needs to
invest to soon have factories with a higher
capacity of manufacturing solar cells and open
up a new direction using other technologies,
that is industry. solar thermal power or
convergent Solar energy technology CSP
(concentrating Solar energy plant).

3.5. Status of approval and

implementation of solar energy projects
Solar energy projects are applying for permits,
proposed or are being implemented. Licensing
involves many procedures and takes a lot of
time. Proposed Solar energy projects need to be
reviewed, surveyed and appraised by competent
authorities before an official decision is made.
This work also takes a lot of time. It takes a long
time and procedures make investors wait, so it
affects capital mobilization. Therefore, long-
term projects are implemented.

- Solar energy projects invested and put
into operation:

The latest updated data to June 2016
shows that 47 Solar energy projects have been
put into operation, the total installed capacity of
Solar energy in Vietnam is only about 10 MW,
mainly of small-scale power supply. on-site
(off-grid area for households and some low-
voltage grid-connected projects — installed on
buildings and offices).

Among the 47 projects mentioned
above, there are some typical solar projects such
as: The first grid-connected Solar energy
project in Vietnam on the roof of the Ministry
of Industry and Trade building. The project has
a capacity of 12kWp including 52 modules x
230Wp. Use batteries from SolarWorld.
Sponsored by the Federal Republic of

Germany, the German company Altus and the
New Energy Center of Hanoi University of
Science and Technology jointly deployed.
Solar-diesel power project in Bai Huong
village, Cu Lao Cham, Quang Nam. The 20kW
Diesel system combines 28kW of solar cells.
Installed by Systech Company. Total
investment capital is 412,000 USD, of which
the Swedish government sponsors 332,000
USD, the rest is invested by Quang Nam
province. My Dinh National Convention
Center. Total capacity 154kWp. Solar panels at
Tam Ky Medical Center (Quang Nam).
Capacity 3kWp, worth 720 million VND.
Funded by the Spanish Government 50%.
SolarLab installed, completed in May 2010.
Project in Thuong Trach Commune, Bo Trach,
Quang Binh. Capacity 11kWp, worth
160,000USD.The project is funded by the Suez
Foundation and installed by the German
Schenier Group. Minh Chau Primary School,
Quan Lan and Minh Chau Medical Station.
Battery capacity 1.3kWp . Within the
framework of Solar Campus Vietnam project
jointly installed by RCEE and Abakus Solar AG
put.

Currently, Vietnam has a solar panel
assembly plant operated by Red Solar
Corporation with two main partners, Ho Chi
Minh City Energy Saving Center and
Commercial Limited Liability Company. - New
Era economy built. The main products of the
factory are solar panels with capacity from
50Wp to 175Wp, meeting European standards
(IEC). With an efficiency of nearly 16% and an
average lifespan of about 25 years. The main
source of raw materials are photovoltaic cells
(solar cells) which the company imports
directly from Virtue.

In addition to the projects and works
that have been installed and put into operation
mentioned above, a number of grid-connected
industrial- scale solar projects are being
considered and implemented, about 30 projects
are distributed in the provinces. the Central
region (from Ha Tinh to Binh Thuan), the
Southeast provinces (Tay Ninh, Binh Phuoc);
Mekong Delta provinces (An Giang, Soc Tang,
Ca Mau) and some Central Highlands provinces
are in the process of construction at different
levels such as: applying for investment site
survey policy, applying for permits head
private...

3.6. Existence and challenges in solar
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energy development in developing
countries

Exploiting renewable energy sources in general
and Solar energy in particular is very important
. economic , social , energy security and
development __ durable steady. Especially,
in old man scene Vietnamese Currently , the
power system is facing difficulties in power
supply bow then job play develop the attend
sentence SOLAR ENERGY is a valuable and
meaningful addition to the system , contributing
to ensuring energy security. Outside out are not
can are not tell arrive the profit useful other like
this to be source power quantity clean, reduce
waste greenhouse gases, combating climate
change. However , the development develop
fast, Carry count sudden break about the attend
The recent SOLAR ENERGY project also
revealed shortcomings and challenges small.

- Regarding policy documents,
management:

Source power quantity face  steam
guide the home The more investment , the
greater the challenge for the management units.
Currently, there is no National Technical
Regulation on SOLAR ENERGY. The Pepper
standard country family (TCVN) contact
mandarin to SOLAR ENERGY mostly
converted from Standard standard standard do
Commission you carefully jutsu electricity
country  economic  construction  (IEC).
However, the instructions of EVN, power
companies , consulting units , owners head
private not yet topic access and see review
pressure use according to TCVN, mainly as a
guide , applied according to Standards IEC.

The technical regulation requirements
for SOLAR ENERGY are currently applied
according to the provisions of Circulars No.
39/2015/TT-BCT; Circular No. 16/2017/TT-
BCT and Technical Standards national arts
family contact mandarin arrive generation
system electricity. In progress develop declare
real presently the literature copy legislation,
guiding documents, there have arisen a number
of difficulties and problems related to
connection, inspection and testing, and some
requirements have not yet been agreed between
Electricity companies . The instructions of the
Regional and Provincial Power Company do
not clearly show the duties of the Department of
Industry and Trade in job direction guide,
manager physical anime Rooftop SOLAR
ENERGY development. Customers still have
many difficulties in performing the procedures
continue to install put SOLAR ENERGY roof

home. The direction guide develop Rooftop
solar declaration has not mentioned instructions
and regulations on safety of truss structures the
battery.

The implementation of national
development planning of Solar energy family
not yet answer application love bridge thing
onion general development of SOLAR
ENERGY. Regulation management _ _
development plan develop SOLAR ENERGY
also short count department learn and Practice.
Candlestick fit via already happen appear statue
head private massively, following the
movement , especially the investment too level
into some areas cause very difficult in power
transmission, release capacity of power plants ,
image enjoy arrive labour works luck onion
generation national electricity system and affect
the interests of investors .

Mechanisms and policies on electricity
prices are not consistent there is a way submit
long term. Job you onion not yet promptly cause
confusion and difficulties for investors and
management agencies because many projects
have been approved by the competent
authorities for investment policies . According
to Decision 11/2017/QD-TTg, the price buying
SOLAR ENERGY is 2,086 VND/kWh (
equivalent to 9.35 UScents/kWh) only applied
to grid-connected projects with efficiency of
photovoltaic cells greater than 16%, or modules
larger than 15 % have expired from June 30,
2019. Do there, not yet know price pressure use
give projects sentence SOLAR ENERGY after
there and in soy sauce hybrid will like how.
Near the this best, after 9 month wait wait tell
are from when Decision 11/2017/QD- TTg
expires on 30/6/2019, day 04/06/2020 Main
government gave onion Decided determined
number 13/2020/QD-TTg about mechanism _
recommended encourage play develop SOLAR
ENERGY in Vietnamese Male. According to
the new Decision , the electricity purchase price
for the floating Solar energy project is
equivalent to 7.79 UScents/kWh, the ground
Solar energy project is 7.09 UScents/kwh and
the rooftop Solar energy system is 8.39
UScents/kWh. This price Okay pressure use
give the attend sentence connect net (already
having an investment decision before
November 23, 2019) and rooftop Solar energy
projects must have an operating period from
July 1, 2019 to December 31, 2020. Other
projects, not covered by this category, will be
identified through the competitive mechanism
painting.
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In addition, lack of service network ;
lack of trained operation, maintenance and
maintenance workers ; lack of appropriate
management mechanism; etc... should lead to
the result that the efficiency of using the Solar
energy source is not high, even wasteful.

- Regarding technology , techniques
and related conditions : _

The scale of additional Solar energy
source capacity is very large compared to that
expected in the revised Power Master Plan VI
, While the content of calculating and updating
the power source structure and the national
power system has not been fully implemented. ,
timely . More, grid infrastructure has not been
developed in time, not ready to release capacity.
Because it takes 3 to 5 years to invest in the
transmission grid , while it takes about 1 year to
make SOLAR ENERGY . Therefore, the hot
and massive development of Solar energy
projects concentrated in a few provinces such as
Ninh Thuan and Binh Thuan has caused grid
overload, not releasing full capacity
Specifically, in Ninh Thuan and Binh Thuan -
the two leading localities in Solar energy : It is
expected that by the end of 2020, while the
capacity that wind power and Solar energy can
produce born out than 4000 MW but follow
central According to the national power system
dispatching center , the load demand by the end
of 2020 in Ninh Thuan will only range from
100-115 MW, while in Binh Thuan it will be
250-280 MW. Most of the lines from 110 - 500
KV through these two provinces are always in
good condition too load. Drag follow there,
much attend sentence SOLAR ENERGY
Although the installation is complete , it cannot
generate electricity, or some projects have to
reduce the capacity to only about 40% of the
original design. head.

Rooftop SOLAR ENERGY technology
is still a new technology for Vietnam, so

initially the deployment and development of
grid-connected rooftop SOLAR ENERGY still
has some shortcomings. Specifically, this new
technology does not have many practical
models, so both local electricity companies and
households do not have much knowledge about
installation, operation and electricity trading
services. In the past During the construction
process, there were a number of difficulties and
problems related to the connection of rooftop
Solar energy sources to the power grid. low
voltage , equipment quality problems due to
many suppliers . The power grid infrastructure
in many densely populated areas has not yet
been able to receive the amount of electricity
that the Solar energy sources of many
households transmit to the grid at the same time,
especially enter the time time Between lunch
row day in season summer.

Solar energy sources with low power
factor (from 15% to 18%), unstable generating
capacity will cause difficulties in control and
regulation of the power system and must
increase the backup of the power system to
ensure safety. stabilize the power system.
Operating the integrated grid requires a new,
more complex approach,

actual SOLAR ENERGY projects often
have large land use requirements , the
proportion of land occupied by the projects
ranges from 1.0 - 1.4 ha/MWp (Table 2). Some
Solar energy plants have small capacity or in
areas with low solar density , this ratio may be
higher . Vietnam has a high population density
( more than 5 time density _ people number
central jar above position gender) so this is a big
deal. According to Article 10, Circular No.
16/2017/TT-BCT, one in number the thing
SOLAR ENERGY project investment
condition is the long -term land use area not
exceeding 1.2 ha/MWp.

Table 2: Statistics of some Solar energy plants in Vietham

Land
. Capacity | Landarea | occupation
No Factory Name Conscious (MWp) (ha) rate
(ha/MWp)
1 Trung Nam Ninh Thuan Solar energy Plant  |Ninh Thuan 258 264 1.02
2 | CMX Renewable Vietnam Solar energy Plant |Ninh Thuan 168 186 1.11
3 Trung Nam Tra Vinh Solar energy Plant Tra Vinh 156 171.17 1.10
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4 My Son Solar energy Plant - Hoan Loc Viet [Ninh Thuan 50 64.57 1.29
Adani Phuoc Minh Solar energy Plant Ninh Thuan 49.8 59.86 1.20
BP Solar 1. Solar energy Plant Ninh forty six 62.26 1.35

Solar cells are made and manufactured times via.

from many different materials : glass, metals
(lead, copper, gallium and cadmium), silicon
solar cells, other synthetic materials , etc.
Development Solar energy heating in this
period also puts a lot of pressure in the future,
which is the problem of handling the panels
used to collect heat when they are no longer in
use. Up to this point, there is no specific
regulation or process for handling these panels .
With the current rapid growth rate
environmental issues will surely become a
challenge small for with Viethamese male in
few ten years if there is no timely solution time.

- Regarding finance, investment
capital:

Recently , SOLAR ENERGY
technology has had a dramatic decrease. Before
year In 2010, the investment rate for the
SOLAR ENERGY system is very high, usually
ranging from 7000 - 9000 USD/kWp. However,
from 2010 onwards , the investment rate for
Solar energy has continuously decreased,
mainly due to the rapid decrease in the price of
solar cell modules , the current popular
investment rate is around 1000 USD/kWp.
Therefore, the price of SOLAR ENERGY also
decreases. According to Assoc. Prof.Dr. Dang
Dinh Mini - Festival Department learn labour
turmeric use energy economically and
efficiently said , the price of Solar energy
decreased continuously, at a very fast rate , the
world average fell more than 72% from 2010 to
2017. In 2010 the price of Solar energy was 36
UScents/lkWh (USD). , then by 2017 it had
decreased to only 10 UScents/kWh. According
to forecasts, by 2030 and 2035, the price of
Solar energy will continue to decrease deeply to
about approx. 5.8 UScents’lkWh and 5.4
UScents/kWh. Moreover , from 2025, it is
forecasted that the price of Solar energy will be
lower than the price of Solar energy plants
source electricity chemistry jelly. Main Because
s0, ask for a favor With Decision 11/2017/QD-
TTg promulgated in a timely manner, with
preferential and attractive mechanisms of
purchase price and special support from EVN ,
it has encouraged investors and households.
family investment, creating a breakthrough in
the development of SOLAR ENERGY in recent

Due to the decreasing price of Solar
energy , plus the high potential of SOLAR
ENERGY, it will create conditions for the
development of SOLAR ENERGY, increasing
the proportion of SOLAR ENERGY in the
system (currently the rate of Solar energy is
about 10%), alter the structure of the power
source . Therefore, it will affect the control and
operation of the power system.

4. Solution

To overcome the above barriers, the
Governments of various countries have
introduced many regulatory mechanisms to
promote the deployment of renewable energy to
reduce energy consumption and increase energy
access. At the same time, renewable energy
deployment is mainstreamed into broader
policies to make energy a catalyst for inclusive,
sustainable and economic growth. Mechanisms
and policies to help developed countries
overcome barriers to Solar energy development
include:

Deployment Policy
The new point of the implementation policy is
to focus on setting long-term goals and the
stability of financial support tools to help create
confidence for investors. Long-term support
mechanisms for capacity building or demand
response and support schemes for renewable
energy are widely used to guide investment in
accordance with national priority policies that
will attract investment. into private and public
renewable energy. These support mechanisms
will also promote investors to accelerate the
construction of Solar energy plants to take
advantage of incentives from the government.
Integration policies: the main content
of this policy is to deploy distributed energy
sources, improve the reliability of power grid
infrastructure through systematic digitalization
of technology. Engaging the local community,
making it a fundamental part of the project,
throughout all phases of project development
and operation (e.g. through job creation, profit
sharing with local residents). people). The
systematic implementation of these policies
will create flexibility throughout the power
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sector leading to cost reduction, support for the
energy transition and especially avoidance of
conflicts arising between power owners and
owners. private and community.

Support policy : this policy focuses on
promoting research and development (R&D)
strategies and receiving R&D results through
grants. Use financial tools, corporate taxes to
encourage businesses to switch to renewable
energy. The supply chain of human resources
for Solar energy development is consolidated
and developed through human resource
upgrading and development programs,
industrial promotion programs to enhance the
technology absorption capacity of Solar energy
plants. enterprise.

Issues in Vietham that need attention
In terms of technology: the Solar energy
industry consists of manufacturers of modules,
production lines and key inputs in close
cooperation with research parties should: i)
further improvement is needed. efficiency,
performance ratio and durability of solar
modules and systems; ii) strengthening research
and technology development along the value
chain of the Solar energy industry; iii) develop
training programs, prepare human resources to
design and operate systems corresponding to
the future development of renewable energy; iv)
strengthen cooperation and research and
technology transfer with countries with
experience in Solar energy development.
Management/policy: Government,
policy makers need to remove barriers to
implementation; establish frameworks to
promote close cooperation between Solar
energy and the electricity sector at large. To do
this, the Government needs to: i) set or update
long-term targets for solar PV deployment,
including key short-term milestones in line with
the national energy strategy; ii) develop a stable
financial support mechanism in the long term,
.have a plan to organize the implementation of
support packages for investors in a specific
way, thereby creating confidence in investors;
iii) identify and provide an appropriate level of
public funding for R&D commensurate with the
cost reduction and potential of the technology
and the CO2 reduction objective | strengthen
international cooperation on R&D to make the
best use capacity of countries; iv) when the
Solar energy market has developed, gradually
revise the policy framework on the capacity of
investors to build projects, consider adjusting
the electricity price structure for electricity
users to ensure fully recover fixed costs on the

grid, while maintaining the momentum for the
deployment of distributed Solar energy
generation.

REFERENCES

1. Gilg, A, Barr, S.,and Ford, N., 2005. Green
consumption or sustainable lifestyles?
Identifying the sustainable consumer,
Futures Journal. 37(6), pp. 481-540.

2. GreenID, 2018. Review on supporting
mechanism for solar home system in
Southeast Asia — Overview and potential
beneFITs, Workshop Proceedings, Hanoi,
2018.

3. Guagnano, GA, Stern, PC, and Dietz, T.,
1995. Influences on attitude-behavior
relationships.

4. Guo, X., Liu, H., Mao, X., Jin, J., Chen,
D.,and Cheng, S., 2014. Willingness big
pay for renewable electricity: A contingent
valuation study in Beijing, China. Energy
Policy . 68, pp.340-347.

5. Han, H., 2018. Factor underlying rural
household energy transition: A case study
of China. Energy policy . vol 114. Pp.234-
244.

6. Hanger, S., Komendantova, N., Schinkec,
B., Zejli, D, Ihlal, A., and Patt A., 2016.
Community ac ceptance of large-scale solar
energy installations print develop countries:
Evidence from Morocco. Energy Res
Social Sci .14, pp.80-9.

7. Hansla, A., Gamble, A., Juliusson, A., and
Garling, T., 2008. The relationships
between awareness of consequences,
environmental ~ concern, and  value
orientations, Journal of Environmental
Psychology 28, pp1-9.

8. Havas, L., and H., Julie, B., Chris, P., and
Dighy, R. (2015). Power to change:
Analysis of household participation in a
renewable energy and energy efficiency
program in Central Australia. Energy
policy . Vol 87, pp.325-333.

9. He and Kua, two thousand and thirteen.
Lessons for integrated household energy
conservation policy from Singapore's
southwest Eco-living program. energy
policy, pp.105-116.

10. Hertwich, E. and Katzmayr, M. (2003).
Examples of sustainable consumption:
review, classification and analysis,
Program for Industrial Ecology, NTNU,
Rapport nr:5/2004.

11. Hines, JM, HRand Tomera, AN, 1986 -
1987, Analysis and synthesis of research on


http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84
http://refhub.elsevier.com/S1364-0321(18)30152-7/sbref84

2083

Journal of Positive School Psychology

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

25.

26.

217.

responsible pro-environmental behavior: a
meta-analysis, The Journal of
Environmental Education , 18(2),pp.1-8.
Huijts, NMA, Molin, EJE, and Steg, L.,
2012, Psychological factors influencing
sustainable energy technology acceptance:
A review-based comprehensive framework,
Renewable and Sustainable Energy
Reviews, 16, pp.525-531.

Hyder, F., Sudhakar, K., and Mamat, M.,
2018. Solar PV tree design: A review.
Renewable and Sustainable Energy
Reviews . vol 82, pp.1079-1096

IEA (International Energy Agency), 2015.
Energy policies of IEA countries, Canada —
2015 review.

IEA PVPS, 2018. Trends
Photovoltaic Applications.
IEA, 2013, Energy policies of IEA contries,
Germany — 2013 review.

IEA, 2015. Energy Policies of Canada.
Query from
http://www.iea.org/publications/freepublic
ations/publication/EnergyPoliciesofIEACo
untrie sCanada2015Review.pdf

IEA, 2015. Energy policies of IEA
countries, Canada — 2015 review. IEA,
2016. World Energy Outlook 2016,
Executive Summary 2016.

IEA, 2017. World Energy Outlook 2017.
IRENA, 2016a. Letting in the Light, How
Solar Photovoltaics will Revolutionize the
Electricity System.

IRENA, 2016b. The Power to Change:
Solar and Wind Cost Reduction Potential to
2025. IRENA, 2016c. Renewable Energy
Outlook for ASEAN.

2018 in

IRENA, 2016d. Renewable Energy
BeneFIT: Measuring the Economics.
IRENA, 2017. Renewable Energy
BeneFITs: Understanding the Socio-
Economics. IRENA, 2017a. Renewable
Capacity Statistics 2017.

IRENA, 2017b. Global and ASEAN Trends
in Solar PV Investment.

IRENA, 2017c. Renewable Energy and

Jobs - Annual Review 2017, Abu Dhabi.
IRENA, 2018a. Global Energy
Transformation: A Roadmap to 2050.
IRENA, 2018b. Renewable Energy Market
Analysis: Southeast Asia.

IREP (Institute of Renewable Energy
Promotion), 2016. Renewable Energy Data
in Lao PDR, East and Southeast Asia
Renewable Energy Statistic Training
Workshop, Bangkok, Thailand.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Jager-Waldau, A, 2017. PV Status Report
2017, Joint Research Center, European
Commission.

Kaja, L., Rebane, and Bradford, L. Barham,
2011. Knowledge and adoption of solar
home systems in rural Nicaragua. Energy
Policy . 39 (6), pp. 3064-3075.

Klitkou, A., 2013. Value chain analysis of
biofuels: Borregaard in Norway.

Kua, HW,, and Wong, SE, 2012. Lessons
for  integrated household  energy
conservaiton policies from an intervention
study in Singapore, Energy policy,
Elsevier, pp.49-56.

Kwok, C. S., 2018. Can the ASEAN - EU
Parnership Fly Higher with CATA?,
ASEAN Economic Integration Brief, No.
04, November, 2018.

Leahy, E., and, Lyons, S., 2010. Energy use
and appliance ownership in Ireland. Energy
Policy , 2010;38(8):4265-79.

Leila, Dagher, and Hassan, H., 2015.
Willingness big pay for green power print
an unreliable electricity sector: Part 1 the
case of the Lebanese resident sector.
Renewable and Sustainable Energy
Reviews 50, pp.1634-1642.

Liao, HC, and Chang, TF, 2002. Space-
heating and water-heating energy demands
of the aged in the US. Energy Eco . 24 (3) ,

pp. 267-284
Lin, B., Omoju, OE, and Okonkwo, JU,
2016. Factors influencing renewable

electricity consumption in China. Renew.
Sustain. Energy Rev. 55, pp.687-696.
Lindén, AL, Carlsson-Kanyama, A., and
Eriksson, B., 2006. Efficient and inefficient
aspects of residential energy behaviour:
what are the policy instruments for change.
Energy Policy . 34 (14), pp. 1918-1927.
Ling, S., Twidell, J. and Boardman, B.
2002. “Household Photovoltaics Market in
Xining, Qinghai province, China: The Role
of Local PV Business ”, Journal of Solar
Energy , 73, pp.227-240.

Mainieri, T., Barnett, EG, Valdero, TR,
Unipan, JB, and Oskamp, S. (1997). Green
Buying: The Influence of Environmental
Concern on Consumer Behavior. The
Journal of Social Psychology, Vol. 137 No.
2, 189-204.

Malek, AB, 2018. Maylaysia-Korea Energy
Cooperation: Malaysia Renewable Energy
Transition Roadmap, Ministry of Energy,
Science, Technology, Environment and
Climate Change, Malaysia.


http://www.iea.org/publications/freepublications/publication/EnergyPoliciesofIEACountrie
http://www.iea.org/publications/freepublications/publication/EnergyPoliciesofIEACountrie
http://www.iea.org/publications/freepublications/publication/EnergyPoliciesofIEACountrie

Nguyen Duc Duong

2084

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

Mcloughlin, F., Duffy, A., Conlon, M.,
2012. Characterising domestic
consumption of electricity patterns by
dwelling and occupant socio-economic
variables: an Irish case study. Energy Build
2012;48(19):240-8.

Mills, B., Schleich, J., 2012. Residential
energy-efficient  technology  adoption,
energy conservation, knowledge, and
attitude: an analysis of European countries.
Energy Policy 49 , 616-628.

Mohammad Dehghani Madvar,
Mohammad Alhuyi Nazari, Jamal Tabe
Arjmand, Alireza Aslani, Roghayeh
Ghasempour,, Mohammad Hossein

Ahmadi, 2018, Analysis of stakeholders
roles

and the challenges of solar energy
utilization in Iran, International Journal of
Low-Carbon Technologies , Volume 13,
Issue 4, December 2018, Pages 438-451.
#https://academic.oup.com/ijlct/article/13/
4/438/5133582

Muhammad-Sukki, F., Ramirez-Iniguez,
R., Abu-Bakar, SH, McMeekin, SG, and
Stewart, BG, 2011. An evaluation of the
installation of solar photovoltaic in
residential houses in Malaysia: Past,
present, and future. Energy Policy . 39, pp.
7975-7987.

Naimoli, S., and Nakano, J., 2018.
Renewable Energy in Southeast Asia: Fuel
Competition in the Expanding Power
Market, Center for Strategic and
International Studies (CSIS).

Nassma Mohandes, Antonio Sanfilippo,
and Marwa Al fakhri, 2019. Modeling
residential adoption of solar energy in the
Arabian Gulf Region, Renewable energy ,
Volume 131, pp.381-389.

NREL (National renewable energy
laboratory), 2017. US Solar photovoltaic
system cost Benchmark: Q1 2017, htt
ps:/iwww.nrel.gov/do c
s/fy170sti/68925.pdf

Peattie, K., 2010. Green consumption:
behavior and norms, Annual Review of
Environment and Resources, 35 (1), 195-
228.

Poortinga, W., Steg, L., Vlek, C., 2004.
Values, environmental concern, and
environmental behavior a study into
household energy use. Environ. Behav . 36
(1), 70-93.

Pranadi, A. D., 2016. The Current Status of
RE and its Target print ASEAN Member
States, ASEAN Center for Energy, URL:

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

http://www.ASEANenergy.org/blog/the-
current-status-of-re-and- its-target-in-
ASEAN-member-states/

Prugini, M., and Bagozzi, R., 2001, The
role of derires and anticipated emotions in
goal-directed behaviors: Broadening and
deepening the theory of planned behavior,
British Journal of Social Psychology ,
pp.79-98.

Putra, SHYW, 2017. Can Indonesia Reach
23% Renewable Energy By 2025,
GlobalAsia, URL: htt ps ://www.globe a
sia.com/columnists/can-indonesia-reach-
23-renewable-energy-2025/

Qurehi, T., Ullad, K., and Arentsen, JM
(2017). Factors responsiblie for solar PV
adoption at household level: a case of
Lahore, Paskistan. Renewable and
sustainable Energy Reviews, 78, pp.754-
763.

Ramayah T., Elham Rahbar, 2013.
Greening the environment through
Recycling:  An Empirical study,

Management of environmental quality an
international Journal , September 2013.
Ratinen, M., Lund, P., 2015. Policy
inclusiveness and niche
development:examples from wind energy
and  photovoltaics  print  Denmark,
Germany, Finland, and Spain. Energy Res.
Social Sci. 6, 136-145.

REN21, 2017. Renewable 2017 Global
Status Report.

Sadorsky, P., 2009. Renewable energy
consumption, CO 2 emissions and oil prices
in the G7 countries. Energy Eco . 31,
pp.456-462.

Salim, RA, and Shafiei, S., 2014.
Urbanization and renewable and non-
renewable energy consumption in OECD
countries: an empirical analysis. Econ.
Model . 38, 581-591.

Sandstad, A., and Howarth, R., 1994,
Consumer  rationality and  energy
efficiency. ACEEE Sumer Study on Energy
Efficiency in Buildings.

Sardianou, E., 2007. Estimating energy
conservation patterns of Greek households.
Energy Policy 35 (7), 3778-3791.
Schwartz, SH, & Howard, JA, 1981. A
normative decision-making model of
altruism. Print JP Rushton, & R. M.
Sorrentino (Eds.), Altruism and helping
behavior. Hillsdale, NJ: Erlbaum, pp. 189-
211.

Schwartz, SH, 1970. Elicitation of moral
obligation and self-sacrificing behavior: An


http://www.nrel.gov/docs/fy17osti/68925.pdf
http://www.nrel.gov/docs/fy17osti/68925.pdf
http://www.aseanenergy.org/blog/the-current-status-of-re-and-
http://www.aseanenergy.org/blog/the-current-status-of-re-and-
http://www.globeasia.com/columnists/can-indonesia-reach-23-renewable-energy-
http://www.globeasia.com/columnists/can-indonesia-reach-23-renewable-energy-
http://www.globeasia.com/columnists/can-indonesia-reach-23-renewable-energy-

2085 Journal of Positive School Psychology

experimental study of volunteering to be a
bone marrow donor. Journal of Personality
and Social Psychology , 15, pp. 283-293.



