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Abstract

Vietnam has recently become a leader in solar energy in the Southeast Asia region.
This development is boosted by pressing domestic demand for energy as well as
international commitment to reducing carbon emissions and combatting climate
change. The Government of Vietnam plays a pivotal role in leading this transition
to renewable energy by directing the growth through renewable energy policies.
Among the policies, feed-in tariffs and renewable portfolio standards are found to
be the most influential policies. This paper assesses the effectiveness of these two
instruments on the development of solar photovoltaic (PV) in Vietnam. Using re-
gression models and an interview with an industry insider, it is found that the en-
actment of FIT and RPS has greatly enhanced solar PV capacity. Furthermore, the
current policy landscape presents Vietnam with various opportunities to continue
this development, but also challenges to overcome, prompting suggestions for fu-
ture development.

Keywords solar photovoltaic, feed-in tariffs, renewable portfolio standards, Vi-
etham
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Symbols and abbreviations

Symbols

LN_CAPACITY  logarithm expression of total solar photovoltaic capac-

ity

LN_ADDEDCAP logarithm expression of annual addition of solar pho-

tovoltaic capacity

TARIFF feed-in tariff rate

DURATION feed-in tariff contract duration
QUOTA renewable portfolio standard quota
Bi regression coefficient

&; error term

Abbreviations

RE
FIT(s)
RPS
PV

Renewable energy

Feed-in Tariff(s)

Renewable Portfolio Standard
Photovoltaic



1 Introduction

The global pledge to reduce carbon emissions and limit global warming has
compelled the development of renewable energy (RE) to be a cornerstone to
achieve this dual goal. Central to this effort is the Paris Agreement which
sets a limit of 2 degrees Celsius above pre-industrial levels for global warm-
ing, achieved primarily through reducing greenhouse gas emissions (United
Nations, n.d.). Meeting these objectives necessitates the worldwide renewa-
ble energy to triple by 2030 (COP28, 2023). This increase of RE must be ac-
companied by a simultaneous phase down of fossil-based energy, signaling
a significant shift towards more sustainable energy sources.

In alignment with this global imperative, Vietnam has pledged to achieve
net-zero by 2050 and transition from a heavily fossil-reliant to a green energy
economy (Vietnam Briefing, 2021), aiming to decarbonizing the power sector
by around 78% (McKinsey and Company, 2023). Given its geographical ad-
vantages, particularly in solar irradiance, the country possesses remarkable
potential to harness solar energy to bolster this transition. However, this po-
tential is not officially realized until the issuance of the Renewable Energy
Development Strategy in 2015 and the subsequent enactment of feed-in tariff
(FIT) in 2017 that spurred the rapid development of solar photovoltaic (PV),
positioning Vietnam as a regional leader in this domain.

This instance illustrates the critical reliance of RE in general, and solar PV
in particular, on government support to thrive. Hence, this study sets out to
study the effectiveness of policy instruments, especially feed-in tariff (FIT)
and renewable portfolio standards (RPS) on the development of solar PV in
Vietnam.

The paper aims to bridge a significant gap in the existing literature. While
the impact of FIT and RPS has been thoroughly research within the context
of countries with long-established RE industry, research focusing on emerg-
ing economies like Vietnam is still scarce. Additionally, studies that focus on
Vietnam has been primarily conducted as policy review or qualitative analy-
sis. By filling in this gap, this paper hopes to contribute to a more compre-
hensive understanding of the dynamic between essential policy instruments
and solar PV development using both quantitative and qualitative analyses,
thereby providing a more all-rounded assessment.

This thesis is structured as follows: Section 2 presents a comprehensive
literature review to outline key themes and arguments; Section 3 maps out
the methodology for the research; Section 4 presents the findings, followed
by an in-depth discussion in section 5. Finally, section 6 concludes the paper,
providing implications for international business and future studies.



1.1 Research problems

The issuance of RE policies in Vietnam has resulted in a fast-paced develop-
ment of solar PV energy since 2017, signifying the importance of government
support for a successful transition to a renewable-based economy. However,
this momentum has significantly slowed down in the early 2020s despite the
continuation of supportive policies. Therefore, it is important to assess the
impact of these policies through both empirical means as well as practical
insights from industrial specialist for the most comprehensive understanding
of the current landscape for solar PV development.

1.2 Research questions

To breakdown the research problem, following are the questions that this re-
search aims to answer:

1. How effective are FIT and RPS in stimulating solar PV capacity growth
in Vietnam?

2. How do specific design elements of FIT and RPS influence solar PV
capacity?

3. What are the opportunities and challenges to developing and investing
in solar PV in Vietnam?

1.3 Research objectives

The objective of this research is to evaluate the impact of two RE policy in-
struments that are FIT and RPS on the growth of solar PV in Vietnam. In-
depth research into their influences will lay a foundation to understanding
the solar PV market in Vietnam by its opportunities and challenges. Drawing
on the insights extracted from the literature review and the outcomes of fol-
lowing analyses, this study aims to offer recommendations to enhance solar
PV growth in Vietnam as well as implications on the wider context of inter-
national business.

1.4 Main concepts and definitions

Renewable energy (RE): all forms of energy produced from renewable
sources in a sustainable manner, which include, inter alia: bioenergy, geo-
thermal energy, hydropower, ocean energy (tidal, wave and ocean thermal
energy), solar energy, and wind energy (IRENA, 2009).



Solar photovoltaic (PV): electricity obtained directly from the conversion
of solar energy (Sampaio and Gonzaléz, 2017).

Feed-in-Tariffs (FIT): a policy instruments that offers guaranteed prices
for electricity through a fixed-term contract in order to stimulate investments
into renewable energy projects (Couture and Gagnon, 2010).

Renewable portfolio standards (RPS): a statutory obligation that a utility

company or consumers must provide a percentage of installed capacity from
renewable energy sources (Chang et al., 2016).
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2 Literature review

The aim of this literature review is to specify the area of focus and define the
scope and boundaries of the research. The study of government’s mandates
on renewable energy investment encompasses many complex interactions
between a wide variety of different actors, from governments to energy pro-
ducers, financiers, and investors. Considering these complexities, it is imper-
ative to establish a specific focus for the research. Hence, the focus of the
study would be on the solar energy market in Vietnam, as well as the two
most important policy instruments: Feed-in Tariffs (FITs) and Renewable
Portfolio Standards (RPSs). However, it is important to understand the gen-
eral context of the renewables status quo in Vietnam along with a brief over-
view of other relevant policies. Therefore, this literature review will gradually
narrow from the broader context to the specific focus aforementioned. Such
focus would help pinpoint the determinants pertaining to the research ques-
tions, thus form a foundation for the methodology of the study.

This literature review will first provide an overview of all policies pertinent
to renewable energy investment. From that, research results of these policies’
effectiveness will be synthesized, hence determining the most effective poli-
cies that would be the focus of this study. Determinants of policy effective-
ness and policy design features will be discussed as well. The latter part of
this section will review the energy status quo of Vietnam in general and in
solar energy. Subsequently, studies on Vietnam’s renewables policies will be
discussed to provide a first glimpse on the extent to which Vietnamese gov-
ernment’s policies has been effective in stimulating the development. Data
used for the literature review is derived from relevant government docu-
ments, reports from reputable organizations, and research papers published
in trusted journals.

For a brief, the main findings of this literature review are as following;:

1. The determinant of renewables investment policies is whether they ei-
ther mitigate the risk or increase the return of the investment, or both.

2. The specific design elements of the policies contribute greatly to their
overall effectiveness in stimulating RE development.

3. Feed-in Tariffs (FIT) and Renewable Portfolio Standards (RPS) are
the two most effective policies.

4. Vietnam’s energy capacity, especially solar, has demonstrated an ac-
celerated growth from late 2010s to early 2020s. The government of
Vietnam has also enacted various policies to improve the renewable
investment climate in the country.

5. The implementation of policy support has yielded many positive re-
sults for renewable energy growth in Vietnam. However, much

11



improvement is needed to eliminate the uncertainties in the current
policy framework.

2.1 Taxonomy of policies

Criscuolo and Menon (2015) analyzed 9 environmental policies from the Re-
newable Energy Policy Network for the 215t Century (REN21) and categorized
them into 4 main types: (1) price-driven policies (including feed-in tariffs),
(2) quantity-driven policies (including renewable portfolio standards/quo-
tas, tradable renewable certificates, and public competitive bidding), (3)
sales tax and value-added tax reduction mechanism (including sales tax, en-
ergy taxes, excise tax or value-added tax reduction), and (4) fiscal incentives
(including public investments, loans or financing, capital subsidies, con-
sumer grants or rebates, investment or other tax credits, and energy produc-
tion payments or tax credits). The categorization was based on the main
mechanism through which a policy is enacted (for example, tradable renew-
able certificates indicate the certified generation of units of renewable energy
(Criscuolo and Menon, 2015)). This approach provided a framework for com-
paring different policy instruments by understanding their direct effects.
However, some overlap in between the categories was present. For instance,
Feed-in Tariffs (FIT) can be classified as a price-based policy as it sets a fixed
selling price for electricity, but it also functions as a fiscal instrument as it
directly impacts public finances.

Advancing the discourse on this field, Polzin et al. (2019) conducted a sys-
tematic review of 96 different empirical studies, examining the impact of gov-
ernment policy instruments on renewable energy. The extensive analysis cul-
minated a detailed synopsis of 18 different policy instruments, outnumbering
the earlier synopsis by Criscuolo and Menon. Moreover, Polzin et. al lever-
aged the practice-typology provided IEA and IRENA and sorted the policies
into their respective field of application, avoiding the overlap presented in
Criscuolo and Menon’s work. This results in a more nuanced and systematic
overview of policies on renewable energy investment as presented in table 1.

Table 1: Taxonomy of policies. (Adapted from Polzin et al. (2019) in combi-
nation with author’s own sources.)

Sub-cat-
Category egory Instrument | Definition Reference
. Direct acquisition of renewable | Criscuolo
Economic . q . . .
. Public direct investment | energy generation capacity by | and Menon
Instruments ..
governmental authorities. (2015)
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Sub-cat-

Category | egory Instrument | Definition Reference
Long-term men h
ong-ter asreeme t that Couture and
. .. | guarantees a fixed price above
Feed-in-tariff Gagnon
market level for energy produc-
(2010)
ers.
. Agreement of the provision of a | Criscuolo
Feed-in pre- .
. premium on top of the market | and Menon
mium .
price (2015)
Tenders organized by public au-
thorities for a given quota of re- .
. ; Criscuolo
Auction for | newable capacity/supply,
.. . and Menon
PPA where winning bids are com- (2015)
pensated with prices above 5
market level.
Offer of an annual tax credit to
Production the investor/owner of an eligi-
tax credit,/re- ble asset - the tax credit is cal- | Mitchell et
lief culated based on the amount of | al., (2011)
energy produced during the re-
) spective year
Fiscal i Provision of one-time payments
and ) fi- in the form of capital subsidies, .
nancial Criscuolo
consumer grants, or rebates to
Grants . . and Menon
cover a portion of the capital (2015)
cost of a renewable energy in- 5
vestment.
Sub51d1zed Provision of ad hoc subsidies Criscuolo
1nvestment . and Menon
for investors.
loans/funds (2015)
Permission of complete or par- .
. . . . Criscuolo
Investment tial reduction of income tax lia-
. s . . and Menon
tax credit bilities for investment in renew-
bl (2015)
able energy.
Gt 0 pvte 19 | eer an
Guarantees 8Y » €8 & Fischer
antees to purchase all gener-
ated ener (2013)
gy.
Tax imposed on fossil fuels or | Abolhos-
Carbon tax carbon dioxide emissions with | seini and
the goal of reducing carbon di- | Heshmati
oxide emission. (2015)
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Sub-cat-

Category | egory Instrument | Definition Reference
Carl?(?n/ GHG Tradable carbon/GHG permits Schmidt et
certificates al. (2012)
Tradable renewable energy cer-
Market- tificates representing the certi- | .. -
based Green certifi- | fied units of renewable energy Criscuolo
. . and Menon
cates generated, enabling the trading
of renewable energy obliga- (2015)
tions.
A statutory obligation that a
Quotas/RE utility corn.pany or consumers Chang et al.,
portfolio must provide a percentage of (2016)
standards installed capacity from renewa-
ble energy sources.
Regulated arrangements in
which electricity customers
. Chang et al.
Net metering | only need to pay for the amount (2016)
Regula- of total electricity consumption
tion minus self-generated electricity
Standards that require actors to
Tech stand- | undertake specified measures | Mitchell et
ards and/or report on specific infor- | al., (2011)
Other in- mation
struments Policies that mandate renewa-
Grid prefer- | ble energy to be prioritized to be | Mitchell et
ence connected to the energy system | al., (2011)
before other supplies.
Steps in the process of develop-
Long-term ing, supporting and implement- | OECD/IEA
targets/com- | ing policies, specifying targets | and IRENA
mitments and strategic plans that guide | (2018)
policy development.
Other Research, de-
velopment, Support for research, develpp- Eyraud et al.
and demon- | ment, and deployment, i.e.,
stration grants, tax breaks. (2013)
(RE&D)

2.2 The effectiveness of RE policies
2.2.1 Characteristics of effective RE policies

a) Risk and return
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The literature on the effectiveness of government policies consistently cen-
ters around the 2 fundamental investors’ metrics: risk and return. Specifi-
cally, it is proposed that to effectively attract more investment, policies
should address the risk-return profile of the investment. The rationale be-
hind this proposition stemmed from Bergek et al.’s (2013) assertion that in-
vestors are typically presumed to behave in an economically rational way;
hence they only make a specific investment only if the expected economic
return on that investment is as anticipated. This paradigm remains applica-
ble within the specific field of renewable energy investment as Polzin et al.’s
(2019) systematic review also reaffirmed the significance of risk-and-return
in renewable energy investment policy’s effectiveness. In detail, they con-
cluded that effective policies are those that either increase the return or re-
duce the risk of an investment, or ideally, achieve the combination of both.

Therefore, public policies play a critical role in shaping the perceived risk-
and-return profile of investors in renewable energy. As investors aim to max-
imize expected returns while minimizing risks and uncertainties, the support
from public policy takes on more significance to induce investments into re-
newable energy when juxtaposed against the fact that green energy projects
often yield lower rate of return while displays higher risk compared to those
of fossil fuel (Yoshino and Taghizadeh-Hesary, 2018). Furthermore, renewa-
ble energy investors are also exposed to various sources of risks such as high
upfront cost, uncertainty, long payback period, high regulatory and infra-
structural dependency (Polzin et al., 2015). Thus, it is critical that the risk of
renewable energy must be controlled through the support of government pol-
icies.

Advancing on the paradigm of risk and return, Surana and Anadon (2015)
further propose that as there are different sources of risks and different
sources of returns, sound policies should be those that target the various ar-
ray of risks and returns of different specific investment contexts. To illustrate
this point, the authors synthesized a summary of the determinants of re-
source mobilization by different actors.

Table 2: Most influential investment determinants and possible mitigating
actions that drive renewable energy investments (Surana and Anadon, 2015)

Determinants

bilization by dif- | risk mitigation actions
ferent actors

of resource mo- | Description of the determinant and of possible
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Resource &
technology

availability

Risk and uncertainty about how much renewable energy
resources are available at site and how much can be ex-
tracted; can be reduced through improved resource as-
sessment and improved technological capabilities of de-
velopers and manufacturers

Financing avail-
ability

Risk and uncertainty about how much financing will be
available at what cost; can be reduced through govern-
ment guarantees and technological learning

Project imple-
mentation risk

Risk and uncertainty about permits, planning, construc-
tion, O&M; can be reduced through skilled staff, infra-
structure, regulatory streamlining, etc.

Grid & trans-
mission risk

Risk and uncertainty about grid integration and grid man-
agement; can be reduced through improved management
(e.g. forecasting and scheduling), quality of grid infra-
structure, mandates for interconnection of new plants

Risk and uncertainty about ability and willingness of

Counterparty offtaker (e.g., electric utility) to make payments to inves-
risk tors; depends on contract enforcement, credit rating, and
overall ease of doing business
Risk and uncertainty related to overall market outlook; af-
Power market . .l . . .
risk fected by liberalization policies, long-term energy policy

framework, and long-term targets

Type of policy-
induced returns

Description

Fiscal-based re-
turns

Increase return on investment through tax credits, re-
bates, tax exemption etc.

Price-based re-
turns

Increase return on investment through price-based sup-
port, e.g., guarantee revenue stream for power generation
through feed-in tariffs

Quantity-based
returns

Increase return on investment through volume/quota ob-
ligations, tradable renewable energy certificates, compet-
itive auctions that increase demand for renewable power

b) Policy design

Research on renewables policy effectiveness emphasizes the importance of
policy design, denoting that the detailed set-ups of the policy are of equal
importance as the introduction of the policies themselves. Jenner et al.
(2013) highlight that policy design is one of the elements that makes up the
more important determinants of RE development than policy enactment.
They further suggest that the mere presence of an RE policy is insufficient
without careful consideration of its design elements to provide the effective
incentive level for investors and developers. This perspective is supported by
Reinhard et al. (2011), who argues that the debate should not be focusing on
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choosing the best policy instrument but more on the design criteria of the
implemented support schemes. Similarly, Dijkgraaf et al. (2018) criticize
studies that overlook the importance of policy design elements of FIT, stating
that such oversight underestimates the potential impact of the policy. In
short, the literature on RE effectiveness converge on the idea that the success
of RE policy implementation relies on the detailed design elements other
than its enactment, and that research in this field should shift in focus to
studying the optimal design for successful RE development.

Polzin et al. (2019) agree with this notion and further specify that beyond
policy type, specific policy design features also have impact on the risk and
return of RE investment. Moreover, the authors also acknowledge that stand-
ardized and common design elements of policy instrument enable investors
to gain experience more quickly, reducing the risk in RE projects.

2.2.2 Types of policies

In their systematic review, Polzin et al. (2019) provided a comprehensive
summary of the overall influence of government policy instruments on the
investment into renewable energy. The findings indicate that feed-in tariffs
and renewable energy portfolio standards exert the most significant effect in
promoting the development of renewable energy.

The review highlights FIT as the most effective instrument due to its risk
mitigation effect and guarantee of stable and predictable return. RPS are
comparable to FIT in term of the premium return offered but is less potent
than FIT in terms of its risk mitigation effect. Comparing the effectiveness of
FIT and RPS, FITs have been demonstrated to significantly enhance renew-
able energy development, but this instrument type is more suitable for tech-
nologies with low market penetration and in scenarios necessitating the cre-
ation of a market (Deng and Guo, 2017). On the other hand, the implemen-
tation of a RPS system is recommended once the renewable energy source
reaches a certain development.

Other instruments have either mixed evidence, indicating variability in
their effectiveness across different contexts and technologies, or limited pos-
itive evidence, which suggests the need for further research on their impact.
Hence, this paper prioritizes an in-depth examination of the two significant
tools as determined, which are FIT and RPS
Feed-in Tariffs (FIT)

a) FIT policies effectiveness
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Various studies in the literature of energy policy present a consensus on the
positive and significant impact of FIT on attracting investment into renewa-
ble energy. Polzin et al. (2019) stated that feed-in tariffs exert a larger effect
on RE investments compared to other instruments, and if properly imple-
mented, FIT can remove different sources of risks while providing a stable
return for investors. In detail, FIT help remove price risk (fluctuation in
market price), volume risk (uncertainty in generated quantity of renewable
energy), and balancing risk (risk associated with achieving a balance be-
tween different aspects of an investment), while ensure a stable return over
a guaranteed period. These effects in turn improve the stability and predict-
ability of the investment, thus encouraging the participation of investors.
Adding to this notion, Wall et al (2018) and Zhao et al. (2013) contributed
that FIT positive effect remains significant across all RE sources, such as
wind, solar and biomass. Moreover, FIT is particularly effective when com-
bined with other fiscal measures like tax incentives to attract more FDI in
RE (Wall et al., 2018).

Advancing on the topic of FIT effectiveness, Baldwin et al. (2016) reported
that FIT is effective at promoting non-hydroelectric sources of RE in all high-
, middle-, and low-income countries. To further clarify he context in which
FIT would yield the best result, Azhgaliyeva et al. (2023) further linked the
effectiveness of FIT in stimulating private RE investment to the level of tech-
nology development. They suggested that FIT yield greater results in coun-
tries where RE technologies are less mature. This concurs with the findings
of Polzin et al. (2019) and Butler and Neuhoff (2008) that support levels
should be contingent to technological maturity, and FIT have design features
that favor elements of less mature technologies.

b) FIT design elements

The effectiveness of FIT policies in stimulating RE development is argued to
be heavily influenced by their design elements. On the one hand, Dijkgraaf
et al. (2018) identify the duration of the FIT contract as one of the design el-
ements that significantly influence the effectiveness of the FIT. On this mat-
ter, Polzin et al. (2019) exhibits the same stance, proposing that tariff dura-
tion significantly influences the effectiveness of a FIT policy, as it guaran-
tees revenue streams, hence determining the riskiness of the project. The
article adds that a long-term contract reduces risk, while variability in dura-
tion increases risk. On the other hand, Cardenas Rodriguez et al. (2015)
found a positive effect of tariff level on PR project investments globally.
This importance of tariff rate is supported by Do et al. (2021) as the authors
attribute the generous FIT rates to Vietnam’s RE development success, im-
plying that tariff rate is a critical determinant of FIT’s effectiveness. An
analysis by Garcia-Alvarez et al. (2017) on wind energy capacity confirms
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these notions of the two design elements, reaffirming that both tariff price
and contract duration are pivotal in developing RE capacity.

As the two identified elements are the indispensable make-ups of the FIT
policy, the maximum effect of a FIT policy is achieved with a high tariff and
a long contract duration in combination with a consistent policy (Dijkgraaf,
2018). Conversely, the combination of a low and inconsistent tariff has a
large negative effect on FIT’s effectiveness. Hence, it is important to set an
appropriate tariff rate, as if set improperly, FIT can result in over/under-in-
vestment in RE and can distort energy market (Ritzenhofen et al., 2016).

Renewable Portfolio Standards (RPS)
a) RPS policies effectiveness

Overall, the literature on the effectiveness of RPS on renewable energy de-
velopment reaches an agreement on the increased return effect of the in-
strument. Romano et al. (2016) and Wall et al. (2018) highlight the effec-
tiveness of RES in increasing investments, especially when combined with
FIT to amplify the effectiveness of both instruments. Baldwin (2016) further
added a specification to the context in which RPS would work best. He ar-
gued that the potential of RPS in attracting investment is more recognized
in high-income countries only, suggesting its limited impact in middle- and
low-income countries. However, the consensus that RPS has a positive im-
pact on the return of the RE project remains unchanged.

The risk mitigation effect of RPS, on the other hand, is a point of debate.
Ritzenhofen (2016) claimed that under RPS scheme, a RE project is exposed
to less volatility as RPS ensures better market integration of the renewable
energy sources, thus improve the reliability of the investment. This contrasts
with Polzin et al’s (2019), who maintained that RPS does not mitigate risk
(price, volume, and balancing risk).

Focusing specifically on the impact of RPS on PV power generation,
Bangjun et al. (2022) discovered many benefits of RPS. The study found that
the presence of RPS would facilitate a phased investment approach in specif-
ically photovoltaic power generation projects, which yields much higher in-
vestment flexibility. This means investors can adapt their investment strate-
gies over time to respond to changing market conditions and technological
advancements. The authors also added that greater project values are
achieved through phased investment under RPS. This approach allows for
better capital allocation and risk management, incre