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Executive Summary

wSmart Energy Management System: A digital platform for wBaseline Scenario (Net Zero by 2050): This pathway requires a

: L W USD 570M investment for 580 MWp of solar and@&.0
Gl I SO Sl Gl S IR BT MWh of BESS. It relies on phased financing like bank loans and

wWGrowing grid instability due to which, when paired with BESS, can perform peak shaving and : o :
Increasing solar penetration enhance grid reliability ESS:O mo_dels, offermg m/" KOl aligz ye_arpayb_ack
— o : : : period. This approach is suitable for SMEs and aligns with
WLegal restrictions that prohibit wShared Energy Service Company: An intermediary to pool gradual regulatory reform
electricity trading between enterprises  investments and lower financial barriers for SMEs : : "
o : o : : WAccelerated Scenario (Net Zero by 2035): This more ambitious
within the park wJoint Investmengindividual Consumption Mechanism: A .
ooLimited 0 affordable f : laborati del wh tio] terorises path requires USD §200M for 130 MWp of solar and 30
Imite ﬁlc?engoEa ordable financing, cch) a gra ve mgl el wi erte mudlpe en er||3r|ste_s-_tnance MW/60 MWh of BESS. It delivers higher returns:(B2 ROI. &
especially tor > s t_renelvtvathe_prOJec f ail t recc?lvg 2\ .:'C' y t 9 9 yearpayback) and relies on innovative financing like green
propor dl.ona Ot' _elrtl_nves S e i S bonds, PPPs, and international climate funds. This is better
SRCUlS G e tiE o 3dAGSR (2 ¢[Lt LLQa &GNRyYy3 C5L
WGreen bonds W2025:2027: Expand solar to 50 MWp, pilot a 20 MW/40
WSustainabilitylinked loans MWh BESS and ESCO structures, and launch the legal
WExport Credit Agency financing sandbox for internal DPPAs.
WPrivate equity (W02028:2032: Scale the EMS across all tenants, increase
WLeasing models Internal solar to 130 MWp, and expand external DPPAs
WMDB guarantees wW2033;2035: Achieve 100% renewable electricity supply and

wWCarbon finance deploy a 30 MW/60 MWh BESS for grid stability



MNCs have been aggressively shifting toward {@mm clean energy
procurement, primarily through corporate PPAs

Annual volume (GW) Cumulative volume (GW) q Impact on Investment Location Decisions

50 46.0 200

40 160 Investors now prioritize locations that offgerifiable access to renewabldlrough
mechanisms like:

- ke > PPAs or DPPASs,

20 80 2 Certifications such asREC,

0 4D 2 Transparent energy metering systems.

0 “aaiE . ik 8 il i o | 5 4 0 For FDI investors, the availabilitya&an energy is now a critical factor,
FOES  emmETER — T and t_h_ey require clear mvestmen_t orlglng_and wafined PPA |

conditions to ensure longerm policy stability before committing capital

Corporate Power Purchase Agreement Volumes, by Region

FDI Trends Favoring Locations With Clean Energy Access

Compelling countries like Vietham ascelerate transition . toward ecd»\ndu tral
o~
parksthat can meet\these clean energy demands

N




A New Model for Green Industrial Parks

The transition to green industrial parks is primarily fueled by two interconnected trenc

Global Corporate Sustainability Commitments

Multinational corporations are increasingly seekindgubill Net
Zero and RE100 commitment$his has led to a surge in
corporate clean energy procurement, which reached a record 68
GW in 2024, a 29% increase from the previous year. As a result,
FDI now prioritizes locations that offer verifiable access to clean
energy

||‘ m

Corporate
Social
Responsibility

wars
-

National Policy and Economic Strate

In response, Vietnam is accelerating its transition towardiadastrial parks,
which are defined as parks where enterprises engage in cleaner production,
resource efficiency, and industrial symbiosis. This is supported by government

LJI2f AOASA f A1l S -CP Sn0 pilbt rogoams thiarihave Kk b 7
demonstrated significant financial amtvironmental benefits

over $6.5 million per year and reduce annga et I S
CO2 emissions by 32 thousand tons. < ¥ags=



Vietnam as an emerging hub for manufacturing and FDI in Southeast Asia
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Its sociceconomic goals
450

Creating millions of jobs, boosting export revenues, and 443

ﬁ Cy- : 400
facilitating technology transfer
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Dec 2023, Vietham hostd 4 |IPs 2w
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Growth and Distribution of Industrial Parks and Export Processing Zones in Vietham
(1992¢ 2025)
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Vietnam has introduced regulatory documents to support this transition

-5 SONXE S vy +HGPid tleygrobndwork for EIPs by introducing
Incentives for sustainable practices

-5 SONB S o pGPpromoteskpbblieprivate partnerships (PPPS) to
develop sustainable infrastructure, such as worker housing, healthcare
facilities, and waste management systems

. - Circular 05/2025/T1. Y | ‘provides detailed guidelines for monitoring
. and evaluating EIP performance, requiring annual reports on resource
efficiency, waste reduction, and renewable energy adoption

Definition: an eceindustrial park is an industrial park where businesses collaborate to
optimize resource use, share infrastructure, and engage in industrial symbiosis

The Shift Toward Eecmdustrial Parks:
Aligning Growth with Sustainabllity



TINH HUNG YEN ADMINISTRATIVE BOUNDARY MAP OF HUNG YEN PROVINCE

* e T Thang Long Il Industrial Pagkkey Facts
e AEstablished2006 (Sumitomo Corp RicogiDong Anhk, Hung Yen
** Province
AScale & Investment247 ha industrial land, 95.4% filled; 103 FDI
i projects with $2.9 billion registered capital; ~25,000 workers
| AlInfrastructure: Water treatment 24,000 m3/day; wastewater 15,000
m3/day
\\ A Location advantage30 km from Hanoi; weltonnected to Hai
= Phong & Quang Ninh seaports
| = Alnvestor appealt NBEFSNNBR o6& WKHLIySas T
supply chain diversification strategy
5 | Alndustrial focus:Diverse industries, including electronics, precision
mechanics, automotive parts, pharmaceutical production, fieyth
| | VAl industries

Location of Thang Long Il Industrial Park on the
Viet Nam and Hung Yen Province Map

The Case Study:
Thang Long Il Industrial Park



Thang Long Il Industrial Park as a Candidate for the New

Model

Key characteristics that make TLIR $luitable pilot site

It has attracted 103 FDI
projects worth $2.9 billion,
primarily from Japanese
corporations like Sumitomo

Strong
FDI Presence

The park has a stable load profile
and a high utilization factor of
89.5%, making it weBuited for
renewable energy integration

High and Stabl

Energy Deman

As of June 2025, the park already
has 23.93 MWp of rooftop solar
Installed, demonstrating a tangible
commitment to clean energy

Existing Renewabl
Infrastructure



Scope of Study and Methodology

Scope:
W A comprehensive assessméhf ¢ [ Lt LLQ& E‘@dyﬁ‘?ﬁ?ﬁ & :’;‘;’;ﬂﬂfyg?ﬂ
profile, including its electricity supply and demand; ata’collection + Preliminary audit
W The development ofenewable energy integration ‘ ’
strategies
(W The formulation of ainvestment plarto improve + Site introduction .
. . . . . . . Electricity supply « Viable renewable
energy optimization and industrial sustainability. Analysis/ assessment energy options
Evaluation . Electricity demand + Investment
analysis strategies
- Use analysis

Limitation: | o | ’ .

Study uses prdune 2025 Hung Yen data; pas¢rger with Thai Binh,

boundaries, governance, and industrial policies have changed, so Propose effective renewable energy
TAYRAYy3a Yle y20( TdAte NBTESOG G KFSPEEWIING G4 y 08 Qa inteoaebangdiytidns, éngrgyii SEG 2 N
energy infrastructure. Proposals management

Roadmap Implementation roadmap

development development

Overall approach to conduct the assignment



Hung Yen Province receives electricity from the national grid through the Northern Power
System, utilizing the 500kV and 220kV networks via substations such as the 500kV Pho Noi
220kV Pho Nol, and 220kV Kim Dong substations within the province, supplemented by sup
from the 220kV Long Bien (Hanoi) and 220kV Hai Duong 1 (Hai Duong) substations

0 Py 1

SENL LUOT DIEN 500-220-110 KV — ———
TINH HUNG YEN DEN 2030 Ligens Tumal Oyl .
T =i se® =k 5] Hung Yen Electricity System
—Taslas] | | i
== [ T Key Issues

T o we ] f'.“%.:.% 4:42 03\? . _ _
g = opr T RS | | 500 kV Pho Noi Substation:

IR T v |y == -gi AT3 transformer at 115.4% load; 220 kV

: = (BN O ETEE PhoNoit K2 b2A f AyS
Ower yS el I l I n L il | b+ beyond safe limits, urgent need for
Y|k 1 S capacity expansion or load redistribution.

(@-N

] T ia——" 110 kV network:
- & | T : Currently stable but Pho Cao & Lac Dac
w1 || T | RS adzoadl dA2ya ySIFNRAYSH
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Schematic Diagram of the 5@20-110kV Power Grid of Hung Yen Province up to 2030



Electricity System
Development Plan

for Hung Yen
Province

Goal:

Expand/upgrade 500 kV, 220 K
& 110 kV networks to meet
rising industrial & residential

demand and enable renewable

Integration.

500 kV Pho Noi Substation
M OF LJ OA G &1,800y
MVA.

Critical
dependency:
Timely execution

(e.g. Nam Dinlg Pho Noi line)
to avoid persistent bottlenecks

Key upgrades:

New 220 kV substations
(e.g.Yen My 500 MVA
Pho Cao 500 MVJA

Impact:

wStAFOGES ANAR
expansion; industrial growth, |
turn, drives continued power
system investmertt creating a
reinforcing cycle of industrial
development and grid
enhancement.




Assessment of the Reslilience and Recovery Capacity of the Grid

incial Grid h fi | Future Expansion Underground
Provincial Grid Strengt TLIP Il Power Configuration P Cabling Advantage
110 kV Thang Long 2 Substatiorx 3 WFar less vulnerable to storms,
WSupplied by 500 kV Pho Noi + 63 MVA transformers, normally 2 in WPhase 4 (~400 ha): new 110 kV ~_lightning, mechanical damage
Ydzft GALX S HHA 1+ |&dzo 3l NIAA2QHEA %Pae aapacity, A adzoadl uAz2y LI I yySR disatolagéBnsinbefdad
flexible load transfer during low load factor (6&c ¢ 7’z 0 I'h | S a a source independence, mitigates lines.
localized fallures. overheating, longer equipment life, conductor overload, reduces wIn looped grid with Ring Main
wWLow impact of extreme weather high redundancy. singlefeed risk. 'yAGa o6wa! aov I
(heatwaves, thunderstorms, WFed from 220 kV Kim Dong isolation, prevents cascading
floods) shown by declining Substation via 110 kV line at ~50 % failures, shorter restoration
{1 L5LKk{!LCL GNBYRa TrpladNRAYIZE T[HeinY L} S |4 K2 NI times, maintains supply to
seltrecovery capacity. scalability, supports Phase 3. priority production circuits
during emergencies

TLIP 1l grid offers high redundancy, dual sources and future scalabllity,
ensuring stable operations and rapid recovery even under extreme events



Detalled Load Assessment

Load composition of Hung Yen province by sectoral structure Growth of commercial electricity

7.000
6.088
6.000 - 438 & 497
5.081
_ 5.000 4561
=
= 4.000
E
3.000
2.000
1.000
W Agriculture, forestry and fisheries  m Industry and Construction
M Trade and Services ® Consumer Management 0
m Other Activities 2020 2021 2022 2023 2024
In 2024, the electricity load in Hung Yen Province was The _total commercial el_ectricity consumption in Hung Yen
overwhelmingly dominated by thiadustrial and province has shownonsistent growthfrom 2020 to

constructionsector, which accounted fat3.89% of the 2024

total commercial electricity consumption



Feasibility of Renewable Energy Technologies

Wasteto-Energy Rooftop Solar Power Biomass Energy Wind Power




Wasteto-Energy Potential in Hung Yen Province
Hung Yen province has a total estimated potentiaMaste-to-energy generation of 30.88 MW

No. | Waste Treatment Facility

Planned Area (ha)

Land Demand by

Waste Treatment

Power Generation

2030 (ha) Capacity (tons/day) |(MW)
1 |Vu Xa, Kim Dong District 20.0 13.93 1,000 30.88
Lieu Xa, Tan Lap, Trung Hoa (Yen My
2 District) and Di Su (My Hao District) 10.0 10.0 1,000 S
3 Dai Dong, Van Lam District 30.0 25.6 1,100 C
4 Hoa Phong, My Hoa 4.5 3.0 650 C

Barriers and
Challenges

Wasteto-Energy Development Potential

WHigh Capital Investment

WComplex Technology

wWLengthy Approval
Processes

WLand Scarcity

WUnattractive Tariffs

WENnvironmental Concerns




Rooftop
Solar Power

_ocation and climate: situated
netween 2036' and 2200' North
atitude, with an average annual
temperature of 23C.

Solar Potential in Hung Yen Province

Solar irradiance: receives ~1,650
hours of sunshine/year. The average
solar radiation is 1,462 kWh/m?2/year,
with a daily average of about 4.01
kKWh/m?/day.

wOverall target:aims for a WPhased goals:

total installed capacity of two phases:

approximately 1,407.6 MWp by o 542.4 MWp by 2030
2045, less than 30% of the » and an additional 865.2
province's total power MWp between 2031 and
capacity. 2045.

Provincial Development Plan for Rooftop Solar:

WSectoral breakdown:
» Industrial zones and factories:
1,069.8 MWp by 2045 (412.2 MWp
by 2030),
» Residential areas and other
facilities: 305.34 MWp by 2045,

o Public offices and administrative
agencies: 32.46 MWp by 2045.




Biomass Energy Potential in Hung Yen Province

| dzy 3 . Sy Qa o0A2YIl aa L2 0 Sgricukdraf residies LINA Y |

W Flrewoc_)d: Sourcc_ec! ”OT“ fruit trees and W Rice straw: About X{15% of rural households

perennial crops, it is still used by . . . o

. still use straw as fuel. However, most of it is W Rice husks: Primarily used for
approximately 20% of rural households for . . . . . . .
. . . burned in the fields after harvest, which animal bedding, with only limited
cooking and processing agricultural . . . . L
. contributes to air pollution and ecological application as a household fuel.
products. Its use in urban areas has nearly
. damage,

disappeared,
Biomass Potential and Consumption in Hung Yen Unit: KTOE
Theoretical Potential | 5.99 28.83 134.54 169.36
Technical Potential |[4.18 23.06 94.18 121.43
Current Consumptior] 17.34 5.17 8.67 31.19

Theoretically mobilizd37,000tonnesof firewood and 777,300tonnes of agricultural byproducts annually ~
theoretical potential ofover 200 KTORer year

2 Fragmented and dispersed supply
2 High collection and logistics costs
2 Lack of processing hubs

Challenges and

Feasibllity




Wind Power Potential in Hung Yen Province

WWind speedAt an altitude of 150 meters, the
average wind speed is approximately ¢b(® wWPower density:The average wind
m/s. This is below the typical thresholds power density is about 1&192
required for costefficient, commerciakcale W/mz2,
wind turbine deployment.

W Prevaliling wind
direction: The dominant
wind directions are from
the North and Southeast

O The province currently haso potential for large-scale wind power development
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Renewable Energy Feasibility Comparison for TLIP Il

Investment
Implications

Capacity

Technology Potential

Feasibility Barriers

Policy Needs

Strong ROI (XA5%),

Land scarcity, pollution Not viable for TLIP II; only
Low risks, $50M/MW CAPEX provinciatlevel
long approval timelines consideration

30.88 MW (Vu Xa, 20

Wasteto-Energy ha)

| 121 43 KTOE technica}_l —ra_gr_nented supply, highOnly feas_lble_ for smadicale
Biomass L A ow ogistics cost, no heat applications (42
P processing hubs MWsih for textiles, food)
AR Negligible = Poor resource conditions|nfeasible in current tech
(<6 m/s avg at 150m) low density environment

Clarify intrapark DPPA

80c120 MWp Substation reverse powef1.2M/year savings, , ru[es (Deprge 52/2,025),
Rooftop Solar High cap (~30% penetration BbmMmannan2nnn U0/ hie@bldsBaRdAREPA 2 V' T
(~14%:210 GWh/year) without upgrades) aligns with RE100/ESG services, support EMS &
demand BESS deployment

Stricter emission
standards, clearer siting
rules, provincial financing
support (not relevant for
TLIP 1)

Develop biomass clusters,
Incentivise logistics hubs,
but limited role in TLIP Il

Longterm only If turbine
tech improves (<7 m/s
viability)




Rooftop Solar as the Core Renewable Energy Pathway

N[o} Category Phase 1+2 Phase 3 Phase 4 Total

1 Exploitable Land Area (ha) 247 427.5 819.2 1,493.7
2 Rooftop Area (ha)* 54 94 180 328

3 Estimated Installed Capacity (MWp) 50 80 150 80-120
4 Expected Operating Capacity (MW) 40 /70 130 64-96

W FEavorable solar wgﬁﬂ'g;ﬁ%ﬁfgﬂ%gf ttgr;]tgirtfhe wGrid compatibility:The park's QStrong gconomic returnswith
_ _ o e between 8@ 120MWp of roofto 110/22 kV substation can installation costs of $520
Rooftop solar is wetsuited to v >-FUNg I . hp . P | accommodate solar integration up | $580/kWp, they can achieve adp
¢[ Lt LLQa Ay T , eecr;ili)/reos\/:nCZv ud ii&rzcl%pé\(/:\llzc’):vclIecancglLejctr?ceitr;/ SR to 30% of its peak load without 15% ROI with a payback period [of
demand, and economic profile solar radiation of annually. This could meet up to 30% requining sianificantgieURAIEUes, . o2t T S SOl S s SR
4.01 KWh/m2/day of the park's projected demand by maklng rooftop §olar both scalable tran_slate to annual electricity bill
2030, and gridcompatible. savings of 1&25%.




Assessment of Clean Electricity Demand at TLIP |l

G b2 3TINES VisTast béc@mingth&rewt baseline in global industrial trade

The demand for clean electricity at TLIP Il is not merely an option'looatier of survival and longterm competitiveness for its enterprises

Current Status & Enterprise Response at TLIP Il

~ Clean energy identified as
erational necessity. gngs
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Strategic Alignment with Industrial Park Needs

Rooftop solar offers distinct strategic advantages that align perfectly with the needs of
an industrial park like TLIP Il

Alignment with the
"Self-Generation,
SeltConsumption" Model

Rooftop solar allows enterprises
to directly reduce electricity
COSts, Improve energy security,
k= and meet corporate
| sustainability goals without
A relying on the national grid

| : ’ IIII
O ETLEERSaE | E
JI\Y o / : \

Scalablility and Flexibility

Systems can be deployed in
phases, matching the evolving
demand and financial capacity of
different enterprises and
reducing the risks of large
upfront capital commitments

o1 T TR e =

Attraction for FDI

Many multinational tenants,
particularly the Japanese firms
that dominate TLIP II, require

renewable energy in their supply
chains. Parks with substantial
solar capacity are more
attractive to these investors

1

B 0N ||

Foundation for a
Smart Energy
Ecosystem

Rooftop solar integration creates
opportunities for coupling with =
smart EMS and BESS, enabling

the park to evolve into a
resilient, lowcarbon energy
ecosystem )



Integration Pathways for Rooftop Solar in TLIP |l

ShortTerm
Pathway

Medium-Term
Pathway

wSeltinvestment: Tenants with sufficient capital can

directly invest in rooftop solar systems to meet their
own internal consumption needs. This reduces their
dependency on grid power and offers clear esaving
and environmental benefits.

wESCE.ed ModelsEither the park management or an IPP would finance and oper:

shared rooftop solar and BESS infrastructure. Tenants would purchase electricity
long-term contracts. This approach allows for economies of scale and centralized
maintenance, and it can unlock access to green credit lines from domestic and
International financial institutions like the ADB and World Bank. However, the
scalability of this model is currently constrained by the lack of a clear legal frame)

g

A

T~

W

for internal electricity distribution in Vietnam.

————

@ Microgrid with Smart EMSThe next stage involves developing a

ungerk-wide microgrid controlled by a smart EMS. This system enabl
realtime monitoring of generation and consumption, optimizing
electricity flows, enabling demand response, and reducing
distribution losses by@%. The EMS is crucial for maximizing the

orknternal use of renewable electricity and is a prerequisite for more

Y

advanced functions like intrpark energy trading.

Advanced and
LongTerm
Pathway

2% . :' '
AT i
WESs p

wBESS Deploymenintegrating BESS Is the next logical stepcAMWh BESS, thoug!

requiring an investment of $1¢2 million, could generate annual savings of around
$0.5 million through peak shaving and tariff arbitrage, achieving a Return on
Investment of 1215%. BESS would allow the park to store excess midday solar
generation for use during evening peaks, increasingcsglisumption rates and
providing critical backup power for tenants with sensitive production processes.
main barrier is the current absence of official guidelines for BESS integration in

—

iIndustrial park grids.

wlinternal DPPAsIn the longer term, once legally permitted, TLIP |
can establish an internal energy market where tenants can trade |
solar generation with one another through the park's microgrid. hl,S f
would significantly reduce dependency on the national grid, ',-’/
maximize the efficient use of solar power, and foster energy /

Thesymbiosis among tenants. External DPPAs, where tenants purc

power from offsite projects, can serve as a less competitive interi
solution.




PolicyDrivers Incentives,
and Legal Framework



Framework

The central pillar of Vietham's clean energy policy Is its commitment to achievezasb emissions by

2050, a pledge made at COP26. Several key policies create the enabling environment for renew:
energy adoption in industrial parks like TLIP |

Decree 35/2022/NBCP

on the management of
iIndustrial parks and economi
zones establishes the legal
foundation for ecaindustrial
parks, emphasizes resource
efficiency and promotes
iIndustrial symbiosis, which is
core concept for green
Industrial development.

a

Circular 05/2025/TI BKHDT

provides the practical,
detailed guidelines for

developing and certifying EIRs

outlines the specific criteria
procedures, and reporting
reguirements necessary for
park to be recognized as a

EIP, aiming to foster cleaner
production and sustainable|

transformation.

¥

Power Development Plan VIfI

Revised PDP8 sets ambitious
national targets for renewable
energy.

By 2030, it aims for 49’3

GW of solar power,
constituting 2%31% of total
capacity. A key goal is for 50%
of households and 50% of
public offices to be equipped
with selfconsuming rooftop
solar systems.

By 2050, the solar targe
expands to 298296 GW,
making up 36§38% of the tota

capacity.

| gumn o

power directly from generators

Decree 57/2025/NBCP

regulates DPPAs, officially
enabling large electricity
consumers to buy renewable

J
-

IS a significant step toward
creating a more competitive
retail electricity market and

provides a crucial mechanism
for industrial tenants to secure
clean energy.




Investment Incentives

Incentive Type Description Eligibility/Conditions Legal Source

Priority sectors (higli SOK = NB Y S dawi\b. 5 d2075/Q15;

Reduced CIT of 8i7% for 1@15 years (vs. | "s" " A v 388 1 Y Sy (i T Delcracdas/2618 G K MK

CIT preferential rates

0)
i aads | revenue (15%). (amended).
CIT Tax Holidavs Full exemption 24 years, then 50% New projects In priority sectors, highch Decree 218/2013;
y reduction for £9 years. zones, EIPs. Investment Law 2020.
Import/Export Duty Duty-free imports for machinery/equipment . Decree 134/2016;
. : . Incentivised sectors/areas.
Exemptions (fixed assets) and raw materials for 5 years. Investment Law 2020.

Up to 3 years exemption during constructio
3¢15 years postonstruction; 50% reduction
for PPP projects.

Fightech zones, EIPs, difficult socio 2024 Land Law; Decree
economic areas. 103/2024.

Land Rent
Exemptions/Reductions

Law No. 90/2025/QH15;
Decree 31/2021/NECP.

Access to green credit from BIDV, Agriban

ADB, World Bank: R&D deductions: kSI\/IES, RE projects, hitgcth industries.

Green Credit and Support

| Accelerated depreuat_lon: technology | | | Circular 05/2025: Law NC
Other Incentives transfer, trade promotion; access to green Innovation/environment projects.
honds. 90/2025/QH15.




EnterpriselLevel Drivers of Renewable Energy Adoption

Financing Channels

Approaches at the Enterprise Level

wDomestic Green CreditCommercial banks like
BIDV and/ietcombankoffer green credit products
with preferential interest rates and longer
repayment terms for renewable energy projects.
However, access remains a challenge for SMEs due
to stringent collateral requirements.

WSeltInvestment: Large firms with strong
financial capacity and stable energy
demand can invest directly in their own
renewable energy systems, such as rooftop
solar or energy efficiency upgrades.

. : : winternational Climate Financedrganizations like
wTh'rd'.PE.irty Coll_aboratlonfor companies the GCF, JICA, ADB, and the IFC provide low
with limited capital, especially SMEs,

: : Interest loans and credit guarantees to support
collaboration through leasing or ESCO ENABEE : : J PP
: : : Viethamese enterprises.
models. In this model, a third party invests

In and operates the renewable systems, : :
. . WGreen Bondstarge enterprises can issue green
while the enterprise purchases the

. . . : bonds to raise capital for sustainable energy
electricity at a discounted rate or receives ; . . :
: : projects, which also enhances their ESG profiles
rental income for its rooftop . : .
and strengthens their position in global supply
chains.




Selfinvestment by Enterprises

Case Study of the Captive Power Model in India Cost Advantages and Economic Benefits

wWExemption from Grid
Surcharges: Captive
projects are exempt fron,
certain grid fees,
primarily the CSS and AL
which normal open
access customers must
pay. This makes captive
power tariffs significantly

“O- I cheaper.

' g HAILE
| ! t k. Multiple Owner L
Distributed I lﬁ
é Power Consumption J:Tﬂ'ﬂ-'ll 1 ﬂﬁl
Solar Power Plant Multiple Power
Consumers Implications and Lessons for TLIP I

wLongTerm Price
Stability: Consumers sig
long-term PPAs with the
SPV, typically for 25
years, at fixed tariffs.
This provides stability
and predictability,
hedging against volatile
grid electricity prices.

W Significant Savings: The
model can result in
electricity tariffs that are
20¢40% cheaper than
grid power, leading to
substantial longerm
savings for industrial
consumers.

—

| =4
| =4

Company

Two primary types of captive power arrangements:

wWGroup Captive: Multiple WAdopt a "Group
wWSingle Captive: One customer| customers canvestin a Captive IntraPark WAchieve Key Benefits wUtilize a Legal Sandbox
Invests in a power plant solely| shared renewable energy 5tt! €
for its own consumption. plant, typically structured
through a SPV.




ESCO Model

Example of ESCO Model Cost Advantages and Economic Benefits

Bank ESCO Payment based on Client WRIisk Mitigation: ESCO bear
Loan obtained savings f 2l technical
SO P N S WNo Upfront Cost: Removes (;nz?;tlahaeliis?sc'at(,)ols like wWProfessional Management;
I “_ —/ “~ 284 investment burden for EpSI cover ! Specialized O&M ensures
SMEs. defaults/und ¢ | optimal performance.
Fixed ESCO implements efaults/underperiormance
repayment project
Share Savings
Model |
mgﬁntrsrlgesdhi?/esdtems. wWGreen finance access:
>Upbp . Unlocks credit from
Super ESCO Super ESCO Client mfrastructu_re_ with smart domestic banks and
implements project EMS for efficiency and international institutions.
stability.
= 00O
» = \/ Cirtin
b, \ E Challenges and Regulatory Barriers
d § e Payment based
on obtained savings
wUnclear Legal Framework: No clear rules for wWNascent ESCO Market: Few experienced
Super ESCO Mockel internal power dls_trlbutlon of re_venueharlng; providers and limited competition hinde
current laws restrict sales to third parties, owth
limiting ESCO scale. J '




Connecting to the national grid

DPPA Model

Forviard Conltract as a virtual PPA (CID) for
a scheduled portion of GENCO production

A

RE GENCO (solar, wind, or
biomass power plant)

PA
VIVEMY, PPA cloctricity

VWEM spot price

@ FIN0NClol ransactions

ﬁ E'QClnCIty flows

DPPA fixed price payments
CiD VWEM price swaps

Consumer or IP Authorized
Power Retailer (“APR")

1

Spol markel power
purchoses

Spol Marke!l Rale x Load;
DPPA chorges + difference

Spol market
paymenis + fees

VWEM wholesale price
Bulk power at VWEM rale

Synthetic DPPA Model Stru

clearance charge

|

Power Corporation (PC)

cture

Conltracl allowing
consumer access to VWEM
spot pricing for all
consumplion; payment of
DPPA charges + difference
clearance charge

Pricing mechanism subject
to the consumption quantity
of Consumer in a trading
interval compared to the
generalion quantity of RE
GENCO in that interval

© 2025 Baker & McKenzie (Vielnam) Lid

DPPA model is a crucial mechanism for enabling large energy consumers, especially MNCs in industrial parks, to prodleelectensisy directly from generators
5SONBS p +-GProutlimgs R models:

Private Wire DPRs a direct physical supply contract
where the renewable power plant is connected to the
consumer via a dedicated private transmission line,

bypassing the national grid
the wholesale m

Grid-Connected DPPA (Virtual PPA):
2. In this model, the generator and consumer are both connected to the national grid but not directly to each other.
2. The generator sells its power into the wholesale electricity market, while the consumer continues to buy physical efectrid@yN.

2. The two parties sign a bilateral financial contefmt-difference CfD), where they settle the difference between a pagreed "strike price" and

arket price




DPPA Model

Recent Developments for Intr®ark DPPAS

Recent policies have begun to pave the way for a more flexible
intra-park DPPA model within industrial parks. At the end of 2024,
5SONBES b2 P -GPapdiDacree 58 introducadw

flexibilities

WRooftop solar investors can | |WThey can also sell surplus

sell electricity to customers power (up to 20% of output)
within the same park (intra to the grid at stateregulated
park DPPA). tariffs.

WIn multibuilding complexes, generators can sell directly te on
site users and any remaining surplus to local distribution entities

at a mutually agreed price.

wLimited Scope for
Internal Trading

Regulatory Gaps and
Challenges

wRestrictions on wLack of Recognition
G { $2% adzy LJu ] for Internal Networks

Recommendations and International

Lessons

To unlock the full potential of DPPAs, recommend clarifying regulations
to explicitly allow internal trading within industrial parks, with clear
rules on tariffs, settlement, and technical standards




Shared Energy and Storage Services In IPs

Case Study: Punggol Digital DistrMtide Sustainability

Key Advantages of the Shared

@ MAP LEGEND Model

Mitigation of Urban Heat Island Effect

€) Retention of existing £0) High performance
greenery with 100% facades
landscape replacement

€) North-south orientation
with natural ventilation

WEfficient Load
Management: The smart

Mass-Engineered Timber Buildings

wWEnhanced Reliability:
Shared storage helps

€) JTC MET Building @ €5 SIT Food Court
86 Punggol Way

WEconomies of Scale: A EMS maximizes the . .
Searlessconvectty @) binratad oo . , balance intermittent
M e centralized, largescale park's renewable self .
. . renewable generation
District cooling system {1 Water-sensitive urban B E S S I S C h e ap e r p e r kWH CO n S u m ptl O n by 1
: designz.mdrainwater . . (from SOIar Or Wlnd),
e compared to multiple reallocating unused
sl e L . . manages peak demand
small, individual battery electricity from one firm
© Smart grid with () Pneumatic waste 1 and Can guarantee a
solar panels conveyence system SySte m S . to an Oth e r y Wh I C h

stable, 24/7 power
supply across the park.

minimizes energy waste
and curtallment.

Cycling route

Barriers and Policy

Needs
wWLower Investment Costs: By pooling resources, this model lowers
wWLegal ambiguity: Current law the investment barrier for individual enterprises, particularly SMESs,
allows norEVN distribution in| | Collaboration gaps: No and improves the park's overall renewable energy penetration.
industrial zones, but clarity TN YSG2N] F2NJ §O2
needed on NBYySélofS SyYySNHE
ownership/governance of or fair allocation of electricity
shared assets (wires, by investment/consumption.
transformers, BESS).




Green Leasing Model

General Model of Green Leasing

Landlord & tenant
can achieve their green targets together

(C
Green
clause

Landlord & tenant
can have synergy on goals

Mutually
v== agreed
metrics &
initiatives

Sustainability
commitments

Environmental
policy

compliance Data Sharing

Community
enagagement

/COn

8

o[

Red

Recycling

footprint

uce carbon

Key Advantages and Financial Benefits

wWZero Upfront Cost:

renewable energy
without any initial

covers all costs.

Tenants can access

capital investment,
the third-party provider

WImmediate Cost
Savings: The model
provides electricity at
discounted rates,
typically USD 0.@®.07
per kWh, compared to
9+bQa | OSN.
iIndustrial tariff of
around USD 0.08 per

as

KWh.

WFlexibility: Tenants are
not locked into long
term asset ownership,
which suits their
shorter operational
timelines.

Limitations and Challenges

WRegulatory hurdles: Current rules
block internal electricity sales;
Decree 57/2025 needs amendment
for third-party leasing and suh MW
grid access.

Green Leasing Model is a business arrangement designed to
make renewable energy accessible to industrial park tenants
who cannot invest directly in rooftop solar projects.

WLimited scope: Leased Arooftops alone
YFe y2G YSSG I NH
demand.




Shared Renewable Energy Cooperative Model

Core Concept and Structure

Cooperative Energy Utility Business Model

— ===
Energy Payments Balancing

A group of enterprises within an industrial parkiogests in centralized renewable

energy and storage assets, include:

Rooftop solar plants ¢ BESS
arms

Groundmounted solar

Economic Benefits

Investing

W Cost Reduction: By

WIlnvestment Cost: | |WCollective Savings: At a scale of :

30

. The levelized MWop, this model can generate
collectively, te_nants Investment cost is annual collective savings of USD
can lower their estimated to be 0.6¢0.8 million for participating
prczject costs by 10 around USD 0.47 enterprises, while strengthening
15% compared to 0.50 million per 0KS LJ NJ Qa 2 3ISNI
!nd|V||d| U?I MWDp. renewable energy

Challenges and Requirements

WGrid Upgrades: The model requires
significant investment in internal park
Infrastructure, estimated at US[Z2
million, to handle shared generation,

reverse power flow, and load balancing,

wWComplex Governance: Establishing and
managing an SPE involves complex
governance structures to handle shared
risks and ensure fair benefharing
among members.

W[ SAFtT YR wS3dzZ I §2NE DI LAY !
framework currently lacks clear provisions for establishing SPEs |
Industrial parks. This means the rules for cooperative governance
benefit-sharing mechanisms are undefined, creating uncertainty f
Investors.

DI

f f

Q)¢

| 22N

nd



Interaction Between the Energy Market and the Certificate Mark

Energy (power) market

S -

I-REC Certificates
Vietham

fz (*

SOURCE GENERATOR TRADER SUPPLIER

SNOLLYTIND3Y / NOLLYTSIDAT

ISSUER

EAC SYSTEM STANDARDS

Certificate market

REGISTRY / TRADE PLATFORMS

ATTRIBUTE ISSUANCE TRADE
-

END-USER END-USER
CLAIM

wWDominant Standard;

The REC standard
IS the dominant
framework in
Vietnam, accountin
for about 95% of all
Issued certificates.

J

WMarket Size: In 2023, 21 millio
I-RECs were issued In Vietnham,
equivalent to 21 TWh of
certified renewable generation,
Hydropower projects (62%),
solar (29%) and wind (9%).

WPrice and Oversupply:
Vietham's {REC prices are
relatively low, ranging fron
USD 0.25 to USD 2.04 pe
MWh.

—

I

SAYVANVLS SWIVTD ¥IWNSNOD

REDEMPTION SPECIFIED
END-USER CLAIM

Strategic Role and Application at TLIP

I-RECs are a cornerstone of TLIP II's decarbonization strategy, particularly as a short
to-mediumterm solution while the legal framework for physical energy trading (like
iInternal DPPAS) matures

Meeting Tenant
Demand

ParkLevel CostEffective
Commitment Compliance

Revenue Generation

for Solar Investors

Limitations and Challenges

WNo Physical Impact: PurchasiAgECs does
not reduce a tenant's dependence on grid
electricity from EVN or improve the parks
energy autonomy and resilience.

WRegulatory Gaps: Vietnam lacks

specific official framework for |
REC issuance, trading, and
retirement..

b

for generators.

dWPrice Volatility: The market Is subject to
price volatility and oversupply, making |
RECs an unstable lotgym revenue stream

W Competition with Carbon Credits: There is
overlap between-RECs and carbon credits
which can create confusion for enterprises
seeking ESG compliance

an




2 High Upfront Capital Investment
2Limited Access to Credit for SMEs
> Structural and PolicfrRelated

Financial Gaps

Financial

Barriers

2 Restrictions on IntrdPark Electricity
Trading

2 Exclusionary Eligibility for DPPASs

2Lack of Legal Clarity for Innovative
Models

2 Regulatory Gaps in theREC Market

Requlatory
Barriers

2Lack of Smart EMS
> Barriers to BESS Integration
2.Grid Instability and Reliance on

EVN

Technica
Barriers




Investment Strategies = 7 A
and Business Models,
for TLIP Il

ey ““’y
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(010.133.. 00{'6.)_,“.(!‘,,“., 5 5 s
- .. 4.-' . .'—. » & AlS -

Rooftop Solar Project in Thang Long Il Industrial Park Managemer



TLIP Il operates under a
conventional electricity Challenges
distribution model:

Current Electricity
Business Model

n Centralized Purchase: The park purchases all it$ WSME Financing: SMEs (~70% of tenants)
power directly from EVN through a dedicated cannot afford $0.55M/MWp RSP costs
110 KV substation due to limited collateral.

n Internal Redistribution: The power is then WRegulatory Gaps: Decree 57/2025A0D

redistributed to individual tenants via the park's
iInternal 110/22 kV substation and a ring
structured grid

restricts intrapark sales, limiting internal
DPPA and ESCO models.

WEMS Absence: No smart energy

As of June 2025, enterprises within TLIP Il have management system (EMS) causgsS%

already installed 23.93 MWp of rooftop solar losses (0.7 GWhilyear at 50 MWp),
projects hindering shared models

Current Electricity Business Model and Challenges




External DPPAS via the

national grid:

Tenants

contract with oftsite RE
plants (e.g., solar, wind)

ALl 9+

bQa 3IANAR

financial reconciliation
for ESG reporting.

Business Model Proposals for

TLIP I

i

Internal DPPASs with
rooftop and localized
solar PV to harness-n
park potential and
enhance energy
autonomy.

02

Smart EMS with BESS
Integration to optimize
multi-source dispatch,
ensure grid stability, and
provide verifiable
renewable accounting.

03

I-RECs as a transitional
mechanism bridging ESG
compliance until internal
energy trading matures.

04



o Private Equity & Export Credit
Green Bonds SustainabilityLinked Loans . . .
Y Venture Capital Agency Financing

Raise largescale USD 2625M: interest |
capital, attract ESG tied to meeting USD 1Q15M for high USD 1012M from JBIC
investors; legal basis sustainability targets: return tech (BESS, EMS); and others; low interest
exists but no foaxible USe ACrOSS no debt servicing, adds (2¢4%), long tenors (12
precedent for orojects expertise and networks 15 years)

Industrial parks

Leasing Models Carbon Finance & RECs MDB Guarantees Crowdfunding
vendors own : A ADB/World Bank risk Raise USDCEM for
equipment; tenants Monetize 10kH n1 U/ h1i1 S IEFEEES TTEREE pilots; modest returns
pay lease via blll reductions; generate USD gredit cut b,orrc?win (5¢7%): builds
savings; enables SME 0.7¢1.6M annually; boosts costs’ atiract J community support and
zlggietzf without upfront ESG and bankabillity atitutional investors engagement

CAYIYOAY3I LyYauNdHzySyita F2N ¢[ L
Zero Transition



Investment
Roadmap for
Net-Zero
Energy
Transition

Baseline Scenario (Net Zero by 2050)

A gradual pathway aligning with national commitments, driven primarily by
iIncremental upgrades and evolving regulatory frameworks

2 Goal: 100% renewable energy by 2050
2 Investment: USD 5J0M
2 Timeline: 2025 2050

2 Suitability: SMEs/domestic firms with limited capital, gradual alignment with
regulations

Accelerated Scenario (Net Zero by 2035)

'y FYOAUAZ2dza LI OKglé f SOSNYIAYT ¢[ Lt
standards, and ability to mobilize international finance, making the park a pioneer
+ ASUYIlIYQa bSO %SNRB UNIvyaai

2 Goal: 100% renewable energy by 2035
2 Investment: USD &100M
2 Timeline: 2025 2035

2_ Suitability: Large enterprises with neéro targets, strong FDI base, ESG
leadership, high investor appeal




Phase 1 (20252030) Phase 2 (2032040) Phase 3 (204€2050)

Foundation and Technica
Standardization

Expansion and
Deep Integration

Full Operation and
Mini-Grid Transition

Technology Energy Autonomy
Deployment Centralized Control Net-Zero Goal

Smart Management Infrastructure Growth Full Integration

DPPA Pilot Data Standardization Fair Pricing

Scaling Up

Financial and Technical Outlook

(OKev Components: WFunding: WReturns:
_ Y P ' Green credit ROI1Q12%, WRisk:Lowg
(Total Investment >0¢80 MWp of rooftop solar lines, ESCO payback §12 moderate; phased
l2JOSSI% >Q70M by >G10 :ZI V.Vh BESS " models, years, savings USD rollout, proven tech,
ﬁp%?; d\gfe smart EMS & gri corporate 3c4M/year by SMEalighed

equity 2035




