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[bookmark: _Toc524653549][bookmark: _Toc104118478][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Executive summary
[bookmark: _Toc524653550]Purpose of this Document
The Lantau Group (TLG) has been appointed by the World Bank to provide technical assistance to facilitate LNG-to-power developments in Vietnam (“the Project”).  Phase 1 of the Project entailed reviewing and recommending a legal and regulatory framework for LNG-to-power developments, whilst Phase 2 involved designing an LNG procurement and risk mitigation strategy that fits with the Vietnamese context and requirements.  
A workshop was held in Hanoi on 26th of June 2018 to present the findings of the Project to the key gas stakeholders in Vietnam comprising of the Ministry of Industry and Trade (MOIT), state-owned enterprises (SOE) such as PetroVietnam (PVN), PetroVietNam Gas (PVGas), and Vietnam Electricity Corporation (EVN), as well as private sector participants.  
This report is an executive summary of the findings and recommendations for Phase 1 of the Project. 
[bookmark: _Toc524653551]Key Findings
Vietnam’s rapid economic growth requires significant investments in the power and fuel sectors. Vietnam’s power consumption has grown by a compounded annual growth rate of 12%, increasing from ~ 35 TWh in 2003 to ~174 TWh in 2017. TLG projects this growth to be sustained at an average rate of 8.0% per annum in the period between 2021 and 2030.  Invariably, Vietnam will require a reliable, secure, diversified and cost-effective fuel supplies for its power sector.
Gas has an important role in Vietnam’s future energy landscape, with LNG importation now being key feature of Vietnam’s energy policy.  Domestic gas will continue to play an important role in Vietnam’s energy future, with Block B and Ca Voi Xanh (CVX) expected to be delivered on time (2021 and 2023 respectively).  Yet with domestic gas production set to peak in 2026, TLG expects a significant gas supply gas to emerge beyond 2026, with LNG imports increasingly required to supplement depleting upstream gas resources. Indeed, Vietnam’s Gas Master Plan indicates that multiple LNG terminals will be required to import between 0.7 and 3.0 million tonnes per annum (mtpa) of LNG between 2021 and 2025, with volumes to rise significantly to between 4.5 and 7.4 mtpa by 2035.

The Public-Private model is the most commonly pursued model in new LNG importing markets.  In this model, the power project will be owned by BOT Company (foreign owned) under the BOT scheme, whilst LNG terminal infrastructure will be owned by the State-Owned-Entity (national utility or national oil company) under a joint venture structure with foreign participation. The Public-Private model, such as that implemented in emerging LNG importing nations such as Bangladesh, has proved particularly attractive owing to the fact that it tends to provide the most flexibility in terms of LNG supply, technological innovation, and control over cost.
[bookmark: _Hlk524695116]SOEs can play important, coordinated roles in the initial development of LNG infrastructure.  Experience from emerging LNG markets in the region, namely Bangladesh, Pakistan, Malaysia, Thailand, and Singapore, highlights the manner in which state-owned national champions acting as LNG aggregators have managed LNG supply sourcing and offtake risks at the portfolio level in order to secure LNG flows. In almost all the peer countries, the SOE was the LNG buyer for the maiden projects. Subsequent projects saw increased foreign participation as allowed and encouraged by their respective LNG regulatory frameworks.
[bookmark: _Toc523400712]The use of Floating Storage and Regasification Units (FSRUs) has grown rapidly because of the distinct benefits it provides.  FSRUs have been successfully deployed in many new LNG markets, offering faster deployment being less capital intensive than land-based terminals. FSRUs also provide the advantage of being modular and are therefore able to scale in markets that are experiencing significant demand growth.
[bookmark: _Toc524653552]Key Recommendations
We recommend the Public/Private model as the best practice model for LNG-to-Power projects in Vietnam.  As observed, this option is likely to deliver the best outcome with regards to costs, flexibility, risk management, and procurement aggregation advantages to Vietnam.  However, we recognize that the pre-conditions supporting full adoption of public/private model are not readily available - namely, the necessary Government Guarantee and Undertaking (GGU) structures, access arrangements (third party access, TPA) and required tariff decrees.  These can be addressed by the Government through direct bilateral arrangements.
FSRU is well suited for Vietnam.  Many new emerging LNG markets are using FSRUs, which offer flexibility, faster deployment and cost advantages.  In addition, FSRUs provide the advantage of being modular and therefore able to scale up rapidly in markets that are experiencing significant demand growth.  TLG modelling confirms that the benefits of a flexible LNG procurement and contracting framework is further enhanced with the application of FSRU.
MOIT must address requisite conditions (through policy and regulatory reform) to ensure successful implementation of LNG infrastructure in Vietnam.  The immediate areas that need to be addressed include clarification on the preferred business model / ownership structure and confirmation of timelines for the planned LNG-to-power infrastructures.  Further, the Government must also designate and empower its SOE (, such as EVN or PVN) to act as LNG aggregators.  Finally, the extent of any GGU structure employed, the presence of a fuel cost pass through and recovery mechanism to support LNG offtakes, and the nature and timing of Third Party Access (TPA) rights are also issues that need must be given due consideration by MOIT.
Regulatory models for LNG-to-power development must seek to build on established law and practice. Vietnam has an established legislative and contractual framework through which it procures fuel and power.  Vietnam is familiar with: (a) developing its own power infrastructure; and (b) procuring a concessionaire to do so; and additionally, (c) it has an existing toolkit of laws and precedent documentation that encourages private investment, having developed a risk allocation structure that the market is familiar with (and generally accepts). We recommend the strategy to develop a robust framework from existing laws and regulations, and then transitioning to a new legal framework over time as the competitive electricity market evolves.
The existing legal framework for LNG-to-power in Vietnam is not yet fully developed, and we believe that some degree of Government policy or law clarification will be required.  Whilst the precise content of a PM Decision or Approval will vary depending on the LNG-to-power model chosen, such a measure would serve as a critical initial step in order to bring together and clarify existing laws for LNG development.
Longer term aspirations for a gas market in Vietnam will require more substantive legal and regulatory changes.  In this regard, we assessed that new laws will be required in the future to address:
· Separation of regulatory functions and the creation of a new oversight framework to regulate LNG terminals and the gas market;
· Unbundling of market functions of market participants (separation of generation, transmission and distribution and wholesale supply);
· Competition in energy markets (principally TPA, the prevention of restrictive marketing practices and cost reflective tariffs in critical energy infrastructure); and
· The establishment of new gas network codes to regulate rights and obligations between system users and as between interconnected systems. In the initial phases, these should cover congestion management, capacity allocation, balancing and gas infrastructure tariffs.
[bookmark: _Toc524653553][bookmark: _Hlk489525143]
Role of Gas in Vietnam   
1.1. [bookmark: _Toc524653554]Overview of Vietnam’s Energy Policy Position
1.1.1. [bookmark: _Toc524653555]The Role of Gas, Fuel Diversification, and Emissions Targets
Vietnamese energy policy places continued and growing importance on the role of natural gas in the country’s energy mix, and the development of LNG regasification and LNG-to-power infrastructure has necessarily become a central theme in the country’s Gas Master Plan (GMP), last issued in 2017, and its Power Development Plan (PDP) VII that was issued in 2016.
[bookmark: _Hlk523411198]Vietnam’s Gas Master Plan aims to ensure security of future gas supplies by outlining an ambitious plan to further develop domestic gas resources, build LNG terminals and more gas-fired power generation across all regions.  Indeed, the Gas Master Plan indicates that multiple LNG terminals are required in Vietnam, with plans to import between 1 to 4 billion cubic meters (bcm) of LNG between 2021 and 2025, equating to between 0.7 and 3.0 million tonnes per annum (mtpa).  By 2035, volumes rise significantly to between 4.5 and 7.4 mtpa.  Under the Gas Master Plan, Vietnam also aims to double its gas exploitation output to 21 billion cubic meters by 2035.  The master plan also envisaged an investment of USD 10.6 billion for 2025 and another USD 8.5 billion over the next ten-year period to develop gas pipelines, stations, CNG, LNG plants, and warehouses. 
In parallel, MOIT’s PDP places significant emphasis on the role of gas in the country’s energy mix over the longer-term, and therein the build-out of new gas-fired capacity.  Whilst coal is expected to continue to provide the mainstay of baseload generation supply, gas-fired capacity is expected to more than double from its current base of 7.4 GW (2017) to 15.1 GW by 2025, by which point it will account for 19.1% of the country’s generation mix. 
At the same time, Vietnam’s PDPs are increasingly prioritizing the development of renewable energy resources for electricity production.  PDP VII raises the proportion of electricity generated from renewables to about 7% by 2020, and over 10% by 2030.  A key focus here is solar, which represents around half of all planned renewable energy additions by 2030.  Recent impetus here has come in the form of the solar FIT announced by MOIT in April 2017, which will see projects that achieve commercial operations by June 2019 qualify.  The introduction of more renewable energy, such as intermittent solar, into the country’s power mix will also increase the value of gas-fired generation, owing to its dispatch flexibility and more favourable long-run economics when operating at lower levels of dispatch, when compared to coal.
As part of its commitment to the international climate agreement, Vietnam pledged to unconditionally reduce its 2030 emission by 8% relative to business as usual under, while also highlighting that it could contribute to a 25% reduction with international support.[footnoteRef:1]   [1:  	Intended Nationally Determined Contributions of Vietnam] 

1.1.2. [bookmark: _Toc524653556]Market Liberalization
[bookmark: _Hlk524430576]Liberalisation of the power market and the promotion of competition will also provide a solid foundation for the development of an LNG importation regime within Vietnam, not least because it will facilitate transparent and cost reflective price formation.  Indeed, the country has longstanding plans towards implementing a fully competitive power market, a roadmap for which was set out in the country’s Electricity Law (2005) and which was later updated via a Prime Minister’s Decision in 2013.  Pursuant to Decision 63, the Vietnam electricity market will be developed according to the roadmap as shown in Figure 1. 
[bookmark: _Ref524637787]Figure 1: Vietnam Electricity Market Reform Roadmap
[image: ]
Vietnam’s VCGM is currently in operation, and works by establishing a uniform wholesale energy price across the country.  The VWEM, which is introduced in 2018 and will become fully operational in 2019, will see power corporations, electricity retailers and large customers become eligible to buy power from generators, electricity wholesalers, and the spot market, thus ending EVN’s centralized monopoly and single buyer status.  The final stage of liberalization will introduce full retail contestability through VRCM, expected to be operational around 2023-2025.
Invariably, Decision 63 will have a material influence on the ways new LNG-to-power business models may emerge in the future.  International experience suggests that electricity market rules and commercial arrangements must be adapted to meet the unique set LNG-to-power monetization criteria.[footnoteRef:2]  [2:  	For example, Philippines – Competitive Selection Process; Singapore – Vesting LNG; Malaysia – New Enhance Dispatch Arrangement (NEDA) / Gas Framework Agreement.] 

Therefore, it is important that the transition toward a competitive electricity market structure in Vietnam is understood, such that there are no misguided expectations with regards to pricing and potential distortions, which usually imply commitment to a true market-based and competitive pricing regime before the pre-requisites for reforms are ready.  This will have deep and lasting implications to success of LNG importation into Vietnam.  We recommend future market rules development for VCGM and VWEM to be undertaken consistently in alignment with Vietnam’s LNG development plans and models.
1.2. [bookmark: _Toc524653557]Quantifying the gas supply gap
In order to better understand the future role of LNG importation, it is important to first assess the context of current domestic gas production upon which Vietnam relies.
Presently, Vietnam sources gas from domestic fields that are primarily located in three offshore basins in the south, namely Cuu Long, Nam Con Son, and Malay-Tho Chu.  In the medium-term, the country’s current domestic gas options will remain prominent in the central and southwest regions of the country, due to the proposed commercialization of larger-scale gas discoveries tied to new power and/or petrochemical gas offtakers.  These include opportunities in the Central region linked to the Ca Voi Xanh (CVX) basin, as well as large gas supply development being undertaken in Block B in the Southern region – supported by existing and planned gas-fired generation and well as growth in industrial demand.  
However, whilst new fields are expected to come online in the near-term, notably Block B in 2021 and CVX in 2023, domestic gas production is expected to peak in 2026 at around 2,286 mmscfd, necessitating the importation of LNG to meet continued demand growth (Figure 2).
[bookmark: _Ref520851664][bookmark: _Toc520854371]Figure 2 – Forecast of Domestic Gas Production and the Future Supply Gap (mmscfd)
[image: ]
Source: PVN; TLG modelling.  Note: Gas demand includes power and non-power
Given the significant gas supply gap envisaged over the medium to long-term, it is clear therefore that the Vietnamese energy sector faces difficult challenges to deliver a reliable, secure and cost-effective fuel supply, along with attracting investment for new infrastructure to meet rapidly growing power demand and supply gap[footnoteRef:3], particularly in the Southeast and Southwest regions. [3:  	Vietnam’s power demand has grown by a compounded annual growth rate of 12%, increasing from ~ 35 TWh in 2003 to ~174 TWh in 2017. TLG projects this growth to be sustained at an average rate of 8.0% per annum in the period between 2021 and 2030] 

While we recognize the prominence of coal in the power sector, we also anticipate the growing importance of the role of gas in Vietnam’s future energy mix.  Consistent with the latest official Power Development Plan VII Update (2016) and the objectives of the Gas Master Plan (2017), liquefied natural gas (LNG) imports will be relied on to supplement depleting upstream gas resource and contribute towards Vietnam’s overall energy security and fuel diversification strategy.  
1.3. [bookmark: _Toc524653558]Confirmation of LNG volumes required based on TLG modelling
TLG market modelling, which assesses the least cost development of the Vietnam’s power system from an economic standpoint, confirms the need for both new domestic gas and LNG importation in order to serve both existing and new gas-fired capacity.  In doing so, our modelling has highlighted that flexible LNG consumption within the power sector can deliver total system least cost to Vietnam.
Indeed, minimum LNG demand is expected to be robust going forward, and there is upside potential for this to increase under favourable conditions (for example, higher power demand, more combine cycle gas turbine (CCGT) entry supported by gas switching, and/or lower cost LNG supply).  Figure 3 highlights the modelled projections for future LNG demand in Vietnam, and illustrates that the Gas Master Plan’s upper target of 970 mmscfd for the 2026-2035 period is surpassed by our basecase LNG demand by 2027.  In the modelled low case, demand for LNG still reaches the top end of the Gas Master Plan’s 970 mmscfd ceiling by 2029.  Conversely, under the modelled high case which features a higher demand growth assumption with more CCGT entry and lower LNG prices – LNG demand is expected to reach close to 6,000 mmscfd.  
[bookmark: _Ref524522339][bookmark: _Ref520852310][bookmark: _Toc520854372]Figure 3 - Modelled LNG demand projections under various scenarios (mmscfd)
[image: ]Our assessment of LNG demand from electricity generation in Vietnam is underpinned by market modelling using an in-house proprietary tool known as QUAFU.  QUAFU is an integrated least-cost and bidding-based generation dispatch modelling tool that incorporates state-of-the-art optimisation theory grounded in proven techniques.  The model dispatches plants to meet demand on a least cost basis, by considering their short-run marginal costs (SRMC).  The model also builds new capacity to meet future demand growth in order to minimize Long Run Marginal Cost (LRMC), and as such accounts for average utilisation and capital cost, in addition to short run costs.

Source: TLG
Our modelling confirms that the largest opportunities for requisite LNG regasification projects required to meet LNG demand are situated in the Southeast and the Southwest regions, which have a widening gas supply-demand deficit owing to forecasted indigenous gas declines coupled with rising demand.[footnoteRef:4]  At present, power plants in the Southeast and Southwest account for 85% of the total gas consumption.  Consistent with the Gas Master Plan 2017, our assessment confirms that regional demand for gas could be fulfilled by importing LNG, as well as increasing domestic gas production and optimizing gas use in the power sector.  [4:  	TLG base case analysis shows up to 2.7bcf/d of gas is needed for power sector by 2030, which is about 20% higher than total projected indigenous domestic gas supply production.] 

Figure 4 – Gas Market Development Plans
[image: ]
Source: TLG
1.4. [bookmark: _Toc524653559]Characteristics of Optimum Supply (balancing the need for dispatch flexibility with the need to assure security of fuel supply for the power plants)
An optimized least cost power system requires a mix of baseload, mid-merit and peaking power capacity.  To meet the hourly load over a year, some generation capacity will need to run at capacity factors[footnoteRef:5] of at least 70 percent (baseload), some between 30-70 percent (mid-merit), while others will be required to run at less than 30 percent (peaking).  Such loading characteristics require an optimal mix of generation technologies, with appropriate fixed cost and variable cost trade-offs.  Coal plants have higher capital costs but lower fuel costs, while gas-fired plants have lower capital costs but higher fuel costs.  Consequently, coal plants are well suited for baseload application, yet their value proposition is vulnerable at low levels of utilisation (Figure 5).  Conversely, gas plants provide a more economic flexible generation option compared to coal to meet high demand periods, by typically operating in a mid-merit and peaking regime).[footnoteRef:6]  Flexible mid-merit and peaking generation is also valuable in the context of Vietnam’s significant base of hydro generation. [5:  	The capacity factor of a plant is a measure of how much it is being dispatched relative to its maximum possible dispatch.]  [6:  	When gas prices are low (such as during the past few years), gas-fired generation can even be cheaper than coal in baseload applications.  However, it remains important to note that fuel prices fluctuate and so any LNG procurement approach needs to be flexible] 

[bookmark: _Ref524640489][bookmark: _Toc520854373]Figure 5 - Long Run Marginal Cost of CCGT and coal at different capacity factors
[image: ]
Source:  TLG analysis
TLG modelling confirms that optimal dispatch of LNG-fired generation can deliver total system least cost to Vietnam provided it is procured and consumed in such a way to maximize its value of flexibility.  LNG-fired power plants are the most competitive and flexible generation technology for serving mid-merit demand and have a lower emissions footprint.  At the same time, LNG can also complement the expected increase of renewable energy (RE) in the Vietnamese power system, owing to its high dispatch flexibility being able to counter the effects of renewable resource intermittency. 
LNG procurement and CCGT dispatch flexibility is therefore of central importance towards achieving the least cost outcome for the total power system in Vietnam.  Our modelling results shows that Vietnam will see a reduction in total power system costs as LNG contract Take or Pay (ToP) levels are optimized to enhance the value of volume flexibility.  This benefit could reach around USD 15bn (in NPV terms) over the period of 2018-2040, corresponding to an increase in LNG contract quantities above 12 mtpa by 2030.  The appropriate level of ToP commitments also allows for a greater optimization with RE resources.
1.5. [bookmark: _Toc524653560]Value of Gas Flexibility in Vietnam
The flexibility offered by gas-fired generation is an essential part of a robust power system and achieving total system least cost.  This results from the additional value that gas-fired generation brings to the power system through both (i) short-term dispatch flexibility and (ii) longer-term strategic flexibility associated with capacity planning in the power system relating to LNG terminal development.
Consequently, the development of LNG infrastructure presents a significant opportunity for Vietnam to realise additional value when a ‘whole of system’ approach is considered. This modelled approach looks at the present value of the revenue that an LNG terminal owner can capture over the asset’s lifetime, looking at the baseline revenue from CCGT demand as well as additional revenue streams that are possible if the value of the terminal’s strategic flexibility is realised:[footnoteRef:7]  [7:  	The advent of floating storage and regasification unit (FSRU), small scale LNG (ssLNG) carriers and LNG trucking have created economically viable opportunities for LNG to serve as a medium for energy transmission. Innovation in FSRUs also helped reduced initial capital requirements, reduced lead time for development and enhanced mobility. For new markets lacking experience of building LNG terminals and procuring LNG, we observed that FRSU is preferred as a flexible option which also allow the regulators and local players to have more time to ride down the learning curve] 

Dispatch flexibility represents the ability optimize generation from gas-fired plants in response to supply-side disruptions (i.e. low hydro, domestic gas supply, coal outages, etc.), or indeed favourable movements in LNG prices.
Conversely, strategic flexibility represents the ability to optimize the development of new gas-fired capacity to provide the lowest regret cost option in the future (e.g. acting as a hedge against coal slippages, low carbon outcomes, etc).  
Figure 6 depicts the monetary value associated with both of these flexibility streams over the lifetime of an LNG terminal, with figures based on the TLG modelling base case.
[bookmark: _Ref524641027]Figure 6 - Present value of revenues to LNG terminal owners from 'whole of system' perspective in Vietnam[footnoteRef:8] [8:  The blue bar in the main chart, labelled as the ‘base case’, is the expected revenue earned by the terminal owners from the capacity and commodity charges (i.e. the regasification fee) when CCGT demand for LNG is taken into account and the plants are dispatched economically.  The remaining bars in the main chart are projections of the additional revenue streams (value) that LNG terminal owners can expect to earn under different supply and demand scenarios.
] 

[image: ]
Source: TLG analysis. Note: A regasification tariff of USD2/mmbtu is assumed for the revenue calculation; dry year assumes a hydro plant CFs are 4 percentage points lower, and 10% of the reduced generation is met by LNG; Low domestic gas scenario LNG is meeting half of a 10% drop in total production for non-CVX and non-Block B gas; Low LNG price case uses the 25th percentile LNG price (oil-linked); industrial gas demand expected to grow to 350mmscfd by 2035, with 10% being met by LNG

From the perspective of an LNG terminal operator, TLG modelling forecasts the present value of revenues resulting from dispatch flexibility to be in the region of US$1.30 billion, and US$1.98 billion relating to the value of strategic flexibility.


2. [bookmark: _Toc524653561]Lessons from International Experience
2.1. [bookmark: _Toc524653562]Brief History and Status of New Asian LNG Importers 
It is essential that Vietnam gives due consideration to experience from countries that have recently developed LNG infrastructure and have begun imports.  These countries include both new markets in the ASEAN region (e.g. Thailand, Malaysia as gas producing countries and Singapore as a mature gas importing country) and emerging markets in South Asia (e.g. Pakistan and Bangladesh), as well as other countries outside of Asia.  
[bookmark: _Ref524560255]Figure 7 - Timeline of LNG Importation Infrastructure Development Across Selected Asian Markets
[image: ]
Source: TLG
2.2. [bookmark: _Toc524653563]Drivers of LNG demand
Energy Security and Fuel Mix Diversification
Energy security and fuel mix diversification have provided the main impetus for LNG terminal development across Asia, particularly in new and emerging LNG importing nations.  A consistent theme underpinning this direction has been declining domestic gas production, and among the first countries to develop LNG importation infrastructure in Southeast Asia were Thailand and Malaysia.  Each of these countries historically has had a significant share of gas-fired generation in their power mix, with LNG supply therefore allowing these countries to address long-term energy security concerns.  In a similar vein, Singapore’s reliance on piped natural gas from neighbouring Malaysia and Indonesia again served as a major driver for the development of LNG infrastructure as a long-term strategy to diversify gas supply sourcing options.
Whilst these countries have continued to expand LNG importation infrastructure in recent years[footnoteRef:9], development has also occurred in further afield in the region.  Indeed, in some countries LNG importation has been in direct response to acute gas supply constraints that have been exacerbated by high underlying demand growth.  In the case of Bangladesh, where domestic gas production peaked in 2017, this dynamic had led to a high dependency on liquid fuels being used in the power sector.  Pakistan has faced a similarly urgent need to solve domestic gas and power shortages, with upstream gas only able to support 4,000 MMCFD of gas production against a constrained demand as high as 6,000 MMCFD.   [9:  For example, Map Ta Phut in Thailand, Pengerang in Malaysia, Jurong in Singapore ] 

Figure 8 provides an overview of these drivers of LNG infrastructure across Asia, whilst also setting out country-specific context that provided additional impetus for LNG importation.
[bookmark: _Ref524463836][bookmark: _Ref524463823]Figure 8 - Drivers of Fuel Mix Diversification across Asia
[image: ] 
Source: TLG
Alongside the decision to import LNG as a means of fuel mix diversification and supplementing/replacing declining indigenous gas supply, LNG importation has been also pursued as a result of other policy objectives.  These include aspirations of establishing regional gas/LNG hubs, as has been the case in Singapore, as well as the ability for LNG imports to aid the optimisation of domestic gas resources in countries such as Thailand, Malaysia and Indonesia.  Further afield, LNG importation has formed a core part of South Korea’s strategy for promoting gas and renewables in their power mix.  Each of these examples reflect important themes which are also present in the context of the Vietnamese energy transition. 
Policy Priorities for Fuel Mix
Increasingly across Asia, convergence in fuel mix policy shifts is being seen as countries tackle the energy trilemma of (i) promoting energy security, (ii) ensuring energy affordability, and (iii) driving environmental sustainability.  
In the past, energy policies across most developing Asian countries focused in accessibility, affordability and energy security.  However, we note from recent Asian energy policies that greater emphasis and effort is being placed on environmental sustainability in addition to energy security.  Based on the recent Power Development Plans (PDPs), many Southeast Asian countries have substantially increased the projected renewables capacity.  Although coal will continue to dominate as the power sector’s choice of fuel for baseload by virtue of its lower cost, both gas and renewables are seen to be required to play their role in the energy mix over the longer term.  
Figure 9 - Fuel Mix Policy Convergence Across Asia
[image: ]
Source: TLG
2.3. [bookmark: _Toc524653564]Key Drivers and Risk Factors
Evidence from across Asia highlights that the success of developing LNG importation infrastructure in Vietnam will invariably be tied to a number of pre-requisite characteristics being present as well as specific risk factors being overcome (Figure 10).
[bookmark: _Ref524514927]Figure 10 - Presence of Key Drivers and Risk Factors to Ensure an LNG Importation Model
[image: ]
Source: TLG
Figure 10 illustrates that these drivers of LNG importation and associated risk factors are wide-ranging and span both the public and private sectors.  For example, where an inadequate regulatory framework exists, reforms are needed to create regulatory oversight for the LNG value chain (e.g. a dedicated LNG Law or Decree), Third Party Access (TPA) to promote market liberalization, and new gas network codes to establish to support competition, among other aspects.
In the case of maiden LNG projects, we observe certain common factors of particular importance.  These include the desire for LNG development being championed by national oil companies (NOCs) and the role of aggregators to manage or minimize LNG supply sourcing and offtake risks at the portfolio level in order to achieve better contracting and pricing terms.  They also include the ability of LNG development to lead to a more efficient use of indigenous gas resources and to serve as a bridging fuel as domestic reserves diminish.  The role of the private sector is equally important; partnerships with experienced international players not only create beneficial supply sourcing and pricing options, but also promote knowledge transfer and capacity building for the local entities.
The rest of this section now explores some of the above drivers and risk factors in more detail, drawing on relevant international experience into the Vietnamese context.

Government Guarantee and Undertaking structures
We observe that risks associated with LNG-to-power project structures in emerging LNG markets must be managed to allow LNG value chain development to integrate more effectively with the power sector.  Such risk structures include, for example, the provision of adequate sovereign risk guarantees in the form of Government Guarantee and Undertakings (GGU), to support the participation of foreign entities in infrastructure development.  
[bookmark: _Hlk524465957]Pricing Regimes for Gas and Power
A shift towards market-based pricing, through the gradual removal of gas and electricity price subsidies is a critical step for providing competitive market pricing for both gas and power.  Artificially low domestic gas prices create distortions along the gas value chain as gas prices not only fail to reflect higher market prices required to attract LNG supply, but also lead to the inefficient allocation and use of natural gas.  A transition towards market-based pricing therefore supports the introduction of LNG into the power sector, and indeed is a common feature of new and emerging LNG importing nations.  Table 1 highlights the prevalence of cost reflective pricing across new and emerging LNG importing nations.


[bookmark: _Ref524548885]Table 1 - Gas and Power Pricing Regimes Across Existing/New LNG Importing Nations
	
	Gas Pricing Regime
	Power Pricing Regime

	Pakistan
	Cost-pass through regime, no subsidy
LNG contracts linked to Brent
	Latest subsidy reduction was in mid-2015 with no plan for other reduction in the near future. 

	Bangladesh
	LNG price is hybrid HH and oil-linked
LNG is to be blended with domestic gas and the price to the end-users will be a weighted average of LNG and domestic gas
	Planned power reform to address inefficient pricing

	South Korea
	Cost passed onto consumers 
Wholesale prices comprise LNG costs plus a guaranteed operating income to KOGAS; retail prices have additional retail margin
Most LNG term contracts are oil-indexed
	Full cost pass-through to consumers 

	Thailand
	Upstream gas is blend of starting fixed price w/ linkage to fuel oil; LNG linked to oil price
Based on a cost-plus pricing regime where producers may pass costs onto consumers.  Cross-subsidies mostly removed
	Cross-subsidies and subsidies for lower income groups only,
In the long run, the govt. plans to bring most fuel and electricity prices to cost reflective levels

	Philippines
	Oil-linked (pass-through to end users via LT power contracts)
	Full cost pass-through to consumers, does not subsidise electricity tariffs or fuel prices

	Malaysia
	Gas subsidies gradually removed; net-back pricing mechanism adopted
	Cross-subsidies and subsidies for low income groups
Govt. plans to reduce all subsidies

	Singapore
	Piped gas linked to fuel oil, and LNG linked to crude oil
Cost pass-through to consumers
	Cost pass-through to consumers, does not subsidise electricity tariffs or fuel prices


Source: TLG



Role of State Owned National Champions
Another consistent feature in new and emerging LNG importing countries is that state owned entities (SOEs) are often leveraged to promote public and private investments in across all segments of LNG value chain.  SOEs are naturally well-placed to either extend appropriate state guarantees[footnoteRef:10], facilitate Government-to-Government corporation[footnoteRef:11], or undertake management / ownership of construction and operation of critical infrastructure to facilitate access to terminal and/or gas transmission pipeline infrastructure.[footnoteRef:12] Consistent with this observation, Vietnam should continue leverage the strength of its SOEs, namely EVN and PVN, for the development of its LNG projects.  [10:  	As in the case of letter of credit backing LNG Sales and Purchase Agreement, SPA, Terminal Use Agreement (TUA) guaranteeing infrastructure investments, Implementation Agreement, IA, providing sovereign risk guarantee for power projects undertakings]  [11:  	As in the case of PetroBangla and Rasgas]  [12:  	As in the case of PTT in Thailand, Petronas in Malaysia, SLNG in Singapore] 

[bookmark: _Hlk524696617]TLG believes the role of SOE will remain importation in many new markets, which are predominantly vertically integrated as shown in Figure 11 below.
[bookmark: _Ref524646142]Figure 11: Regulatory structure of new LNG markets
[image: ]



SOEs can play important role when acting as an LNG supply / offtake aggregator 
As evidenced in Bangladesh, Pakistan, Malaysia, Thailand and Singapore, SOEs has proven effective aggregator in mitigating LNG supply sourcing and offtake risks at the portfolio level to secure LNG flows. In almost all the peer countries, the SOE was the LNG buyer for the maiden projects. Subsequent projects saw increased foreign participation as allowed and encouraged by their respective LNG regulatory frameworks.
[bookmark: _GoBack]As the power sector is the anchor offtake of LNG, the role of incumbent single buyer is immensely important to the success of the entire LNG value chain.  A single buyer such an EVN can act as an effective aggregator to mitigate LNG offtake risks by taking advantage of its access to a wider basket of alternative energy sourcing options at the portfolio level.  For example, EVN has ability to minimize LNG offtake shortfall (failure-to-take penalties) by banking hydro generation or curtailing coal generation or other generation sources, thereby increasing operational flexibility and lowering total system costs.  Additionally, EVN is well-positioned to manage fuel cost pass through in order to mitigate price shocks to end consumers.  Figure 12 compares the advantage of EVN (as the single buyer and procurer of fuel for its existing generation) against other incumbents in the region. 
[bookmark: _Ref524560266]Figure 12 –Comparison of energy value chain capabilities for EVN and other international incumbents
[image: ]
Source: TLG

Conversely, PVN is well-placed to act as the LNG supply aggregator similar to the role played by PetroBangla in Bangladesh or PLL in Pakistan. The advantages of the LNG supply aggregator model as observed in Bangladesh / Pakistan / Malaysia / Thailand and Singapore secured supply sourcing (LNG flows), and enabled effective risk management measure such as gas price pooling (LNG with domestic gas), and portfolio optimization. 
Figure 13 shows a diagrammatic representation of the LNG aggregator models: 
[bookmark: _Ref524647466][bookmark: _Ref524647212]Figure 13 - Framework for LNG Aggregator Model  
[image: ]
[bookmark: _Hlk524658188]Source: TLG
The success of the aggregator model depends on establishing an effective framework for commercial optimization and risk management.  In this respect, TLG recognizes the importance of empowering EVN and PVN as the LNG aggregators for Vietnam. Table 2 summarizes the role of LNG aggregators as observed in new LNG markets.
[bookmark: _Ref524547811]Table 2 - Aggregator Model in New LNG Importing Countries
	
	Market Archetype
	NOC Champion
	Gas Aggregator?

	Pakistan
	Aggregator model
Gas market reform and unbundling ongoing 
	Pakistan State Oil (PSO)
	Pakistan State Oil (PSO) and Pakistan LNG Limited (PLL) (latter wholly govt. owned)

	Bangladesh
	Vertically-integrated. Aggregator based
	PetroBangla
	PetroBangla aggregates supply sourcing, pool price blending.

	Thailand
	Vertically integrated
NOC champion
	PTT
	Pooling of gas (domestic, Myanmar, LNG) by PTT
PTT sells via GSAs to EGAT, IPPs, SPPs, others

	Malaysia
	Vertically integrated
NOC champion
	Petronas
	Gas aggregation/pooling carried out by a central entity




2.4. [bookmark: _Toc524653565]Structures and Regulatory Framework Being Used
[bookmark: _Hlk524473546][bookmark: _Hlk524473225]Based on this assessment of international experience, the countries exhibiting the closest to Vietnam’s situation are Pakistan, Bangladesh, Thailand, and Malaysia.  Key observations from these LNG importing nations (alongside other global comparators) are summarized in Table 3
[bookmark: _Ref524646196]Table 3 - Key Observations from New and Emerging LNG Markets
	Region and countries
	Attributes

	South Asia (Pakistan, Bangladesh) and South East Asia (Thailand, Malaysia, Indonesia Singapore) -
	· Public / Private model dominates
· LNG importation with terminal tolling structure
· LNG aggregator established (NOCs or appointed IOCs)
· Most are FSRU, delivering flexibility and costs advantages (namely, with the exception of Singapore LNG and Thailand’s Map Ta Phu facilities, Malaysia’s Pengerang LNG) 
· LNG offtakes backed by power sector (PPAs)
· LNG importation aligns with power market developments and requirements

	Caribbean, Latin America
	· Public/Private tolling and power integrated models dominate
· FSRU deliver flexibility and costs advantages

	West/South Africa
	· Upstream monetization driven
· Public/Private tolling and power integrated model


Almost all markets have used PPP model with tolling 
The Public-Private model is the most commonly pursued model in new LNG importing nations, where ownership of the LNG terminal is typically assumed by the national oil company and ownership of the associated power generation facility is owned by a private entity.  In relation to Vietnam, the Public-Private model would see the power project being owned by BOT Company (foreign-owned) under BOT scheme and the LNG infrastructure will be owned by EVN or PVN (with foreign participation).  The cost of LNG Infrastructure will be passed through to the tariff and the Government guarantees PVN or EVN’s obligation to construct, operate and maintain the LNG infrastructure.
Figure 14 provides an example of the Public-Private model framework adopted in Bangladesh.




[bookmark: _Ref524552921]Figure 14 – Example of the Public/Private Model for LNG implementation in Bangladesh
 [image: ]
Source: TLG
Compared to fully-state owned models and private integrated models, the Public-Private model has proved particularly attractive owing to the fact that it can provide the most flexibility in terms of LNG supply, technological innovation, and control over cost.  In the context of Vietnam, this structure can deliver the long-term benefit of a flexible and lower cost development option, while allowing for the early adoption of an open access model.
FSRU infrastructure provides distinct benefitsFigure 15: LNG Terminal Plans in Vietnam
[image: ]

Since their first deployment in 2005, the global use of FSRUs has grown rapidly.  Many new emerging LNG markets are using FSRUs, which offer flexibility, faster deployment and cost advantages.  In addition, FSRUs provide the advantage of being modular and therefore able to scale up rapidly in markets that are experiencing significant demand growth.  Indeed, Pakistan’s maiden LNG development at Port Qasin (COD 2015, 4.8 mtpa) was subsequently complemented by a further FSRU at the same location in 2017 (5.2 mtpa), with a further expansion planned to come online in 2019.  Bangladesh’s maiden LNG development, a 3.5 mtpa FSRU developed by Excelerate, recently came online in August 2018 and another FSRU of the same capacity is expected to begin LNG imports next year. These key learnings are worth mentioning for the benefit of Vietnam. We note that PVN and EVN are in fact considering deploying FSRU technology to serve respective LNG importation needs. 
[bookmark: _Hlk524473097][bookmark: _Hlk524473137]How have LNG costs been absorbed/passed through by the power sector?
As discussed earlier, LNG fuel cost pass through is a common feature of new and emerging LNG importing nations. We highlight below some critical observations with regards to how LNG pricing and offtake risks are addressed:
Pakistan:  A cost pass-through regime is adopted in Pakistan. Setting of Electricity tariffs come under the sole purview of National Electric Power Regulatory Authority (NEPRA), and follows a cost pass through principle.  In most cases under long term PPAs, Genco’s tariff is determined on a cost-plus basis.  When setting electricity tariffs, NEPRA takes into consideration project specific factors and operational factors while ensuring adequate equity return, debt service and maintenance costs recovery.  LNG contracts are linked to Brent. OGRA determines the RLNG price[footnoteRef:13] on a monthly basis and the cost of LNG is passed through to end consumers. [13:  RLNG pricing components include LNG DES price (taken as per contracts), port charges (include amount reimbursed to supplier as per relevant agreement); Other imports related actual costs; PSO and PLL’s margin (2.50%)—before the second LNG terminal, only PSO’s margin; All charges under LSA including but not limited to capacity charges and utilization charges as well as Retainage; LSA Management fee; Transmission Loss (determined and charged at actual subject to a maximum of 0.5%) – to be shared amongst gas companies based on length of Transmission Line involved; Distribution Loss (to be determined and charged at actual)] 

Bangladesh:  The price of LNG (either hybrid HH- and oil-linked) is blended with domestic gas, and price is then passed through to the end-users based on a weighted average of LNG and domestic gas.  BERC regulates the gas tariff whilst PetroBangla negotiates the contracts.  BPDB (the electric utility) passes through the cost of LNG in the Power Purchase Agreement to end consumers. 
Thailand:  Gas pricing in Thailand is based on a cost-plus pricing regime where producers may pass costs onto consumers. Upstream gas is a blend of starting fixed price with linkage to fuel oil whilst LNG is linked to oil price.  Cross subsidies have been largely removed, and Thailand is moving to a general cost pass-through for both power and non-power.  It is understood that tariff for the PTT terminal and gas transmission line will be changed from using life cycle to five-year periods of allowed revenues based on a regulated asset base.  This will enable resets every five years to reflect changing interest rates in the WACC calculation.  
Malaysia:  The Gas Supply Act Amendment 2016 puts the responsibility for approval of tariffs under TPA with the Energy Commission (EC). The gas transmission tariff is currently set at RM 1.248/GJ by the EC.  Net-back pricing mechanism is adopted along with third party access for gas infrastructure in Malaysia.  The government is still providing 30% gas subsidies to the power sector.  Nonetheless, gas subsidies have been gradually removed.  Notably, a move towards market-based pricing, by gradually reducing energy subsidies and allowing gas price formation and transformation, helps support the introduction of LNG into the power sector and exploration & production of upstream gas.
What stage was electricity and gas sector reform at when LNG was introduced?
We observe many new markets introduced LNG before unbundling electricity and gas market structure.  Figure 16 summarizes the state of the market reform, and is followed by a summary of key country examples.
[bookmark: _Ref524650133]Figure 16: Market Structure of new LNG importing countries
[image: ]
Thailand:  Thailand first imported LNG in 2011, with the start-up of its Map Ta Phut LNG terminal.  The advent of LNG imports opened up an opportunity for liberalization efforts in the country, where PTT has long held a monopoly on procurement of domestic gas and Myanmar pipeline imports.  In light of implementation challenges associated with parliamentary changes on Petroleum Industry Act to break PTT’s longstanding monopoly, a TPA regime on LNG imports has helped provide an avenue for third parties to procure, distribute, and market LNG. In December 2014, the ERC rolled out the TPA regime for Thailand.  PTT Energy regulators are still looking into further pricing reforms.  A roadmap for introducing a competitive market in Thailand is currently still underway.
Pakistan:  To date, Pakistan has imported approximately 10 mt of LNG since 2015. Pakistan does not have a national energy policy encompassing all fuels, but the government closely manages the energy sector and set targets in place for power, renewables, and natural gas.  More recently, Pakistan’s energy sector developments have become tied to investments from Chinese firms via CPEC and to Russia through cooperation agreements reached in late 2015.  Historically, targets to meet objectives or attract private investment have not been achieved as planned.
Bangladesh:  Bangladesh had long-proposed LNG and piped gas imports to address shortages, but a lack of institutional capacity and ongoing delays in tender have led to slow progress. Under the Speedy Supply of Power and Energy (Special Provisions) Act 2010[footnoteRef:14], the Bangladesh government aims to set up four land-based LNG terminals and either one or two FSRUs. Since 2010, the government has been pursuing LNG import policies, however development efforts had remained uncoordinated and opportunistic.  The latest 2017 Gas Master Plan also recommended LNG imports and tariff reforms to address challenges, and the BERC has earlier allocated approximately Tk7,000 crore for one year to Energy and Mineral Resources Division from its Energy Security Fund for the purposes of LNG import and operations of LNG terminals.  Notably, Bangladesh’s first LNG import facility, Excelerate’s FSRU, officially completed commissioning on August 18, 2018 after multiple delays and started delivering natural gas to the Chittagong region – marking the first time the country has received natural gas from the international market. [14:  Speedy Supply Act enables to expedite the implementation of the projects without tenders and to provide legal protection to the officials concerned involved in awarding contracts bypassing tender process] 

Commercial Structures and the Approach to Third Party Access (TPA)
In developing new LNG infrastructure, it is important for Vietnam to also give due consideration to market structure and the extent to which it governs commercial arrangements and mechanism used for securing LNG offtake.  As shown in Figure 17, appropriateness of the commercial arrangements put in place depends on the level of competition and decentralisation (or lack thereof) of the power sector.  In the case of Vietnam, fuel cost pass-through and PPA Take-or-Pay are seen as the most effective support mechanisms.
[bookmark: _Ref521142707]Figure 17 - Mechanism to Secure LNG Offtake for the Power Sector 
[image: ]
Source: TLG
Third Party Access (TPA) is an emergent feature in Asian LNG markets that is designed to ensure public and non-discriminatory access to gas and LNG infrastructure.  However, regulated TPA is by no means a pre-requisite for LNG infrastructure development and bilateral arrangements (i.e. negotiated access), and TPA was not a feature of maiden LNG terminal development in Malaysia, Thailand, Pakistan nor Bangladesh.  Yet TPA can be equally effective in providing fair terminal access as well as secure capacity allocation.  In the years following their maiden LNG terminal development, both Thailand and Malaysia have since shifted towards a TPA regime as market liberalization has progressed, however key differences exist between arrangements in the two countries.
In Thailand, the TPA that applies to the LNG terminal and onshore pipelines is currently based on negotiated access, which helps set the foundations for a more liberalized gas market. At present, the impact of these arrangements has been limited by virtue of PTT continuing to hold 100% of the existing contractual rights to use the reserved capacity at the Map Ta Phut Terminal and pipeline, meaning that new market entrants currently have restricted opportunities to use the LNG terminal and pipelines.  Notwithstanding, EGAT has been given the green light to import 1.5 mtpa FSRU via Map Ta Phut, with the 38-year contract due to commence in January 2019.
Meanwhile in Malaysia, where TPA codes for LNG terminals, gas transmission and gas distribution came into force in January 2017, arrangements are based on open access with parties interested in participating in TPA able to apply for a license from the Energy Commission.


3. [bookmark: _Toc524653566]Tolling Model as a Recommended Framework
3.1. [bookmark: _Toc524653567]Structure of LNG Tolling Model
Consistent with international experience seen in new emerging LNG markets such as Bangladesh and Pakistan, we propose the adoption of Private Public based tolling model for LNG terminals in Vietnam.  
The tolling model involves a structure where users (tollers) of the LNG import terminal are different to the owner(s) of the LNG import terminal. This commercial structure is shown in Figure 18 and has the following key features:
The LNG terminal company provides regasification services for a fee as part of a terminal use agreement (TUA) with the toller (an aggregator);
LNG procurement (via an LNG SPA) and the sale of natural gas (via a Gas GSA) would be managed/handled by the aggregator, meaning that the LNG terminal company assumes no LNG commodity risk under this structure;
The LNG terminal company and the power company (IPP Co.) would also be separate entities; and
The power company – which could be developed under a BOT framework – would have a Gas Sale Agreement (GSA) in place to purchase regasified LNG from the aggregator, and sell the power generated to EVN under a Power Purchase Agreement (PPA).
[bookmark: _Ref524611465]Figure 18: Preferred commercial arrangement of the LNG-to-power infrastructure
[image: ]
Source: TLG, World Bank

In terms of the tariffs associated with tolling, conventional models typically involve a two-part tariff consisting of a fixed capacity element and a variable throughput-based element.  The fixed capacity fee, charged regardless of terminal utilisation, comprises of capital recovery fees (including debt service) and fixed O&M costs.  The toller derives the right to use the regasification facilities through payment of the fixed capacity fees.  Variable costs, on the other hand, are only charged when the terminal is used, and would cover the variable O&M costs associated with the provision of regasification services.  
3.2. [bookmark: _Toc524653568]Rationale For Implementing The LNG Private Public Tolling Model in Vietnam
The Private Public tolling LNG terminal structure is well suited for Vietnam due to a combination of commercial and policy/regulatory factors.  One of the key advantages associated with the proposed tolling model is the separation of the LNG-to-power project into distinct packages consisting of the FSRU, onshore infrastructure (fixed facilities), power generation assets as well as the obligations/responsibilities associated with LNG procurement and LNG regasification tolling services.  
This separation enables various public and/or private investor participation opportunities across the LNG-to-power value chain, whilst allowing for the sensible allocation of risks to parties most able to manage them at the lowest cost.  
As implied above, the tolling model is compatible with Public, Private and PPP ownership of the key assets and functions, allowing it to adapt as government policies, regulations or the market invariably evolve.  Whilst we believe that the PPP model, commonly observed in other new markets, is likely to deliver the best outcome, we recognise that the public-only and private-only models also have distinct merits.[footnoteRef:15]  By not being forced to choose an ownership structure, the Government can allow different stakeholders (both private and public) to propose various LNG-to-power solutions.  This should therefore serve to minimise the extent of the regulatory changes required for the implementation of Vietnam’s maiden LNG development in the near-term, and enable the flexibility benefits offered by favourable LNG market conditions to be captured. [15:  	The PPP model is believed to achieve cost, flexibility, risk management, and procurement aggregation advantages.  Private-only models would likely lead to greater efficiency and lower development costs, and reduce cost over-run risks to Government.  On the other hand, the public-only model could lead to a quick development (under a turnkey contract) and a faster implementation of third party access.  ] 

The Government should also consider empowering one (or both) of Vietnam’s SOEs to assume the role as an LNG aggregator, either one of which would be seen as a credible counterparty in LNG supply contracting.  Combined with government guarantees for key risks associated with the LNG terminal utilisation (i.e. TUA) and power offtake (i.e. PPA), the tolling arrangement would promote a bankable solution that is well adopted in other emerging Asian markets such as Pakistan and Bangladesh.  
Finally, a tolling arrangement is – by definition – consistent with Vietnam’s long-term vision of a competitive gas market, as it would allow the LNG terminal(s) to operate under a TPA regime.  Under a TPA regime, the owner of LNG infrastructure is required to make those assets available to other third party users on the same terms as it offers to its own upstream and downstream businesses (if any).  
3.3. [bookmark: _Toc524653569]Challenges that Vietnam will have to address via policy and regulation
We now set out a number of key structural factors critical to the successful implementation of Vietnam’s maiden LNG development(s).  
Ownership of maiden LNG-to-power infrastructure
One of the key points of contention will be the ownership of the various disaggregated components of the LNG-to-power development(s).  The Government will need to consider whether the ownership should be open to any party, public or private (local and/or foreign), or place restrictions in certain instances on national security grounds or for other reasons.  The two SOEs (EVN and PVN), which are already pursuing their own independent LNG-to-power developments, should be allowed to continue with their developments and should not be precluded from participating in new LNG terminal developments.  The Government’s decision on this matter will need to be consistent with other reform efforts in Vietnam’s natural gas and electricity sectors.
Designating an LNG aggregator to avoid a long-term monopoly
A related issue arises on the role and extent of the LNG aggregator.  Whilst Vietnam’s SOEs would likely be suitable candidates to fulfil this role, the Government could also potentially consider appointing a foreign portfolio player to assume this function.  Singapore is one such example where a foreign portfolio player (BG Singapore Gas Marketing, now part of Royal Dutch Shell) was chosen as the aggregator through a competitive tender process.  In the process of designating an LNG aggregator, the Vietnamese Government should also be mindful to avoid establishing a long-term monopoly, as this may impede the development of an efficient domestic LNG industry over time.  The experience from Singapore, which used time-bound and quantity-based limitations on the franchise exclusivity, may provide a useful guide on this matter.[footnoteRef:16]   [16:  	In Singapore, the first aggregator BG was given an exclusive franchise to import LNG and sell regasified LNG for a period ending on the date that BG had executed GSAs for an aggregate of 3 mtpa of long term sales (minimum duration of 10 years) or 2023, whichever was sooner.  In 2016, Pavilion Gas and Shell were appointed as aggregators for the second tranche of LNG imports with exclusive franchise for an additional 1 mtpa each or for three years, whichever is sooner.] 

Extent of Government Guarantee and Undertaking employed
The financing of both the LNG terminal and the power plant will need to be underpinned by agreements in place with off-takers: the TUA between the aggregator and the Terminal Company; and the PPA between EVN and the Power Company.  Given the interconnected nature of the various commercial agreements, the availability of a GGU will be vital for foreign investors and financial institutions.  The lack of a GGU will hamper project development by deterring the participation by established foreign LNG players and lenders that would bring critical international experience and funding to an LNG project.  Consequently, the Vietnamese Government will need to assess the extent to which the GGU covers various obligations and potential liabilities; at minimum, we expect that it would need to cover the debt service obligations associated with the infrastructure development, though the extent of coverage may be subject to market conditions and lenders’ risk appetite.   
Presence of a clean cost recovery pathway for LNG-to-power infrastructure
The LNG-to-power infrastructure commitments will need to be underpinned by the regulated power sector with a ‘clean’ cost recovery mechanism.  An essential requirement will be the power company’s ability to pass through fluctuations in fuel costs to EVN through its PPA, such that it can honour its commitments under the GSA to the LNG aggregator.  Therefore, the LNG aggregator’s ability to assume the obligations under the LNG SPA and the LNG terminal TUA depend on the cost recovery in place with the power sector.
Nature and timing of Third Party Access rights
Access to the initial LNG terminal may be limited to the aggregator initially, but could be expanded to other players as the gas infrastructure and competition develop in later years.  Whether TPA for LNG infrastructure is mandated by regulatory authorities often hinges on a trade-off between the need to facilitate fair access to upstream and downstream markets, on the one hand, against the need to provide an incentive for the owner of the assets to make the investment in the first place.  Vietnam could potentially choose from either regulated TPA or negotiated TPA (i.e. through bilateral arrangements) as they can be equally effective in providing fair terminal access.  
Whilst TPA to LNG terminals will clearly be supportive to gas market development, a potentially more significant requirement will be to enable fair, open and transparent access to the country’s pipeline system.  However, as Vietnam’s gas transmission infrastructure is underdeveloped and lacking a national pipeline network (i.e. with disparate gas consuming areas that are unconnected to one another), there will be a need to expand the pipeline system prior to liberalising the market and allowing TPA to the transmission network.


4. [bookmark: _Toc524653570]Legal/Regulatory Framework for LNG-to-Power Development in Vietnam
[bookmark: _Toc524653571]What does the existing law say about the ability to implement the recommended structure?
Context of existing law
It is essential for MOIT to identify and implement appropriate legal and commercial arrangements required for establishing an LNG value chain model.  At present, the existing legal framework in Vietnam is not yet fully developed to support LNG importation, while some laws set out only basic principles and therefore require implementing regulations in order to be effective. 
LNG itself is addressed only in disparate, imprecise, and unrelated pieces of legislation, which has the potential to result in varying or conflicting interpretations by judges, arbitrators, government agencies and lawyers, as set out in Table 4.    
[bookmark: _Ref524609263]Table 4 - Current Legislative Framework for LNG
	Law / Policy / Decision
	Purpose

	Law on Petroleum No. 18-L/CTN dated 06 July 1993 as amended on 09 June 2000 and 03 June 2008.
	Addresses aspects of the exploration and exploitation of petroleum (crude oil, natural gas and other hydrocarbons)

	Decision No. 60/QD-TTg dated January 16, 2017 approving the plan for development of the Gas industry of Vietnam by 2025 with vision to 2035 (“Gas development master plan”)
	Affects major LNG projects, such as LNG terminals projects included in this master plan

	Decree No. 19/2016/ND-CP dated 22 March 2016 providing regulations on gas business (“Decree 19”) 
	This stipulates requirements and procedure for conducting gas business

	Circular No. 69/2016/TT-BTC dated 06 May 2016 on stipulating customs procedures for import, export, temporary import for re-export and transit of petroleum, chemical and gas
	This addresses customs procedures for import of LNG 

	Circular No. 03/2016/TT-BCT dated 10 May 2016 on detailing a number of articles of the government’s Decree 19 (“Circular 03”) which deals with the process of applying for a certificate of eligibility for gas businesses
	


It is clear therefore that new laws and market structures will be required to bring long-term flexibility, security of supply and valuable optionality to the Vietnamese power and gas markets.  

We recommend MOIT to draw on existing sources of law as building blocks, whilst recognising that some initial projects might be based on historic precedence but made consistent with the LNG context through the use of Prime Ministerial decree, for example.  These sources of existing law include:
Codes and laws issued by the National Assembly; 
Ordinances issued by the Standing Committee of the National Assembly (commonly regulate on an area where a law is not yet promulgated and/or regulated);
Government’s decrees to implement the issued laws or ordinances; and
Decisions of the Prime Minister, among others.[footnoteRef:17] [17:  	Other sources of law in Vietnam include:  Circulars of Ministers and head of ministerial agencies; Decisions of people’s committees; Resolutions of people’s councils; and Official letters (OLs are not classified as legal normative documents but are commonly used by Government authorities to exercise their execution power and to reflect their interpretation and application of laws and regulations)] 

As discussed in the earlier section of this report, Vietnam is focusing on the development of a competitive electricity market whilst also seeking to incentivise private sector investment in its power sector, hence the carve out for BOT projects from selling into the wholesale market (and the presence of long-term PPAs).  The pass through of take-or-pay guarantees in power purchase agreements in order to support a gas to power value chain will need to be facilitated by the clarification of existing legislation (Table 5).
[bookmark: _Ref524609333]Table 5 - Current Legislative Framework for Power
	Law / Policy / Decision
	Purpose

	Law on Electricity No. 28-2004-QH11 as amended1 by Law 24-2012-QH13 dated 20 November 2012
	Governs the electricity market and seeks to develop market mechanisms.  

	Decision No. 428/QD-TTg dated 18 March 2016 approving of revisions to the national power development plan from 2011 to 2020 with vision to 2030  (“Power development master plan”)
	Named gas to power projects to be included in the master plan to support inclusion in a special regime

	Decision No. 63/2013/QD-TTg of the Prime Minister dated 8 November 2013 regulating the schedule, conditions and structure of Electricity Sector for formulation and development of electricity markets levels in Vietnam (“Decision 63”)
	Covers the development from a competitive electricity development level to a competitive electricity retail market

	Circular No. 30/2014/TT-BCT dated 02 October, 2014, providing for operation of competitive electricity generation market (as amended by Circular No. 51/2015/TT-BCT December 29, 2015) (“Circular 30”)
	Stipulates operational plan and time required to participate in competitive electricity generation market


Ability to implement the recommended structure
We recommend the Public-Private model for LNG development in Vietnam. Despite the country’s law being in its nascent stage with regards to LNG importation, there is an existing BOT framework and established practice pursuant to which LNG-to-power generation infrastructure can be developed by the private sector:
Decree 63/2018/ND-CP (“Decree 63”) on PPP investment form dated 4 May 2018 comes into effect on 19 June 2018, replacing the Decree 15/2015/ND-CP (“Decree 15”). As Decree 63 is newly issued, the subordinated legal documents have not been issued by the relevant ministries.[footnoteRef:18] [18:  	Other key laws and regulations related to the Public-Private model include the Law on Public Investment No. 49/2013/QH13 (dated 18 June 2014), the Law on Bidding No. 43/2013/QH13 (dated 1 July 2014), Decree No. 30/2015/ND-CP on Guidelines for some articles on investor selection of the Law on Bidding, and Decree No. 136/2015/ND-CP on Guidelines on implementation of certain articles of the Law on Public Investment] 

Notwithstanding, the ability to successfully implement this structure for Vietnam’s maiden LNG project will be contingent on the clear inclusion of LNG terminals within the BOT structure, that will help to underpin their financing by the private sector.  To that end, we set out our recommended action items in Table 6 below:
[bookmark: _Ref524609792]Table 6 - Recommended Action Items to clarify Existing Public-Private Laws for LNG
	Law / Policy / Decision
	Action Items

	Decree 63/2018/ND-CP (“Decree 63”) on PPP investment form dated 4 May 2018 comes into effect on 19 June 2018, replacing the Decree 15/2015/ND-CP (“Decree 15”)
	A clarification by Prime Ministerial decree that this applies to LNG and gas to power infrastructure will support financing by extending critical state guarantee support

	As Decree 63 is newly issued, the subordinated legal documents have not been issued by the relevant ministries.
	There is therefore an opportunity to use this subordinated legislation to provide further clarity around LNG critical energy infrastructure

	Official Letter 1604/Ttg-KTN dated 12 September 2011 (“Official Letter 1604”)
	To support LNG development, the government guarantees need to clearly apply to LNG BOT projects


4.1. [bookmark: _Toc524653572]What Changes are Needed in the Short-Term in order to make the tolling structure a Workable Solution?
Vietnam has established a legislative and contractual framework pursuant to which it has procured fuel and power generation. Vietnam is familiar with: 
a. developing its own power infrastructure; and 
b. procuring a concessionaire to do so; and additionally, 
c. it has an existing toolkit of laws and precedent documentation with which it encourages private investment, having developed a risk allocation structure that the market is familiar with (and generally accepts).  
We recognize that some degree of Government policy or law clarification will be required. As such, PM Decision/Approval will be a critical initial step in order to pull together and clarify existing laws for LNG development. The content of the PM Decision/Approval will vary depending on the specific LNG to Power option chosen. Critically, we propose resolving a tariff decree which would enable EVN to absorb LNG offtake (volume and price commitments) and passes it through to end-consumers.
We recommend the strategy to develop a robust framework from existing laws and regulations, transitioning to a new legal framework over time as the competitive electricity market evolves.
4.2. [bookmark: _Toc524653573]What changes are needed in the long term in order to be consistent with competitive gas market?
The benefits of the Public/Private model will be truly maximized as more competition is introduced into the power and gas sectors to drive improvements in efficiencies and costs.  Longer term aspirations for a gas market in Vietnam will require more substantive legal and regulatory changes.  In this regard, we assessed that new laws will be required in the future to address: 
The separation of regulatory functions and the creation of new oversight to regulate LNG terminals and the gas market;
Unbundling of market functions of market participants (separation of generation, transmission and distribution and wholesale supply);
Competition in energy markets (principally TPA, the prevention of restrictive marketing practices and cost reflective tariffs in critical energy infrastructure); and
The establishment of new gas network codes to regulate rights and obligations between system users and as between interconnected systems. In the initial phases, these should cover congestion management, capacity allocation, balancing and gas infrastructure tariffs.
4.3. [bookmark: _Toc524653574]How will the pass-through mechanism be implemented and to what extent will LNG-fired power plants be inside or outside the competitive power market?
Vietnam’s LNG procurement strategy should strive to realise the benefits of gas as a flexible fuel to help achieve total system least cost as described earlier.  However, we recognise that some level of take-or-pay ToP obligations associated with long term LNG SPAs may need to be managed, as part of a diverse portfolio of supply sources.  
We believe that LNG ToP obligations must be addressed within the Vietnamese wholesale electricity market (VWEM), through the use of ‘must-run’ dispatch to ensure that LNG ToP volumes are consumed.  Any excess generation capacity above ToP can be bid into the VWEM as a competitive offer.
In the case of the Public-Private model, the LNG value chain would be owned by EVN or PVN with foreign participation, while the gas-fired power plant would be owned by a BOT company (foreign and local ownership).  LNG ToP obligations would be satisfied by having ‘must-run’ arrangements that ensure their dispatch and recovery of costs through payments which settles against VWEM.  Under the BOT regime, contracted capacity would not be treated as a trading unit in the VWEM, thereby will have secured / guaranteed dispatch which ensures that LNG ToP obligations can be met.  Excess non-contracted generation can be offered as trading plant in VWEM and dispatched and remunerated based on competitiveness of offer. 
The terminal capital cost and LNG hydrocarbon costs backed by the ToP portion must then recovered through tariff decree.  The fuel cost pass through structures described above is summarised in Table 7.   
[bookmark: _Ref521004003]Table 7 - LNG cost pass through mechanism
	Business model 
	Pass through mechanism

	Public private tolling model
 
	[image: ]





4.4. [bookmark: _Toc524653575]Other key questions identified by TLG/WFW
Finally, we would like to emphasize again that key learnings from new and emerging LNG markets suggest that in order to ensure successful LNG importation, Vietnam must maximize the extent of its ability to utilise private investment, utilise existing structures, control LNG procurement flexibly and enable wholesale access to LNG.  LNG must fulfil its role as the most economic and flexible fuel complementary with domestic indigenous gas supplies and renewable resources. In this context, the important learnings from new LNG markets relevant to Vietnam which are worth considering are 
The advantage of the aggregator model from Bangladesh / Pakistan / Malaysia / Thailand and Singapore in securing LNG flows;
The role played by state-owned national champions; and
The benefits of a flexible LNG solution.
Whilst MOIT is focused on setting the long-term vision, it is must address near-term action items required to realise the development of LNG-to-power infrastructure in a timely fashion.  As demonstrated in Figure 19, there is an urgency to enact the regulatory, legal and commercial undertakings for LNG imports (if Vietnam is to meet the timeline it had committed for its maiden LNG projects). 
[bookmark: _Ref521104925]Figure 19 - LNG-to-power development milestones
[image: ]
In light of the above, TLG suggest the following LNG development plan on the basis of achieving swift and practical introduction of the maiden LNG project by 2022/23. 
[image: ]
The first phase, over the next twelve (12) months, will require the formalization of policies and regulations.  This entails enforcing legal and regulatory mechanisms for LNG imports, identifying gaps for projects to achieve appropriate levels of GGUs, and where such gaps are not immediately surmountable, Government must consider empowering and leveraging its SOE to develop LNG projects by setting up necessary regulatory support structures using existing mechanisms, tools and laws.  This will be important for Vietnam to deliver its maiden LNG projects in a timely fashion, and to allow Vietnam to take advantage of the benefits of an oversupplied LNG market which, in the short term, presents favourable contracting and pricing terms. 
The second phase, from around 2019 to 2025, would involve ramping up project implementation and delivery of LNG import infrastructures.  MOIT would need to establish terms and criteria for the LNG business model structures, and define the procurement and approval processes which support foreign participation.  A key focus is to address the important pre-requisites needed for successful adoption of a best practice Public-Private model in the long term to deliver the best outcome with regards to costs, flexibility, risk management, and procurement aggregation advantages to Vietnam. 
As the LNG industry in Vietnam transitions from its nascent stage from around 2026 onwards, MOIT could look to promote sustainable gas use, by enabling least cost outcomes through economic efficiency and competition.  
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