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Components Criterion Thermal  Salinity Wave  Ocean Tidal  Oftshore References
gradient gradient energy currents energy wind
energy energy (WE)  energy (TE) energy
(TGE) (SGE) (OCE) (OWE)
Technical Low variability (Huante et al., 2018; Alcérreca-Huerta
et al,, 2019; Herndndez-Fontes et al.,
2019; Gorr-Pozzi et al,, 2021;
Bernal-Camacho et al., 2022)
Need for Energy (Zhou et al., 2013; Gorr-Pozzi et al.,
Storage 2021; Olmedo-Gonzilez et al., 2022)
Technology IEA-OES, (2022)
readiness
level (TRL)
Capacity Factor (%) (Garduiio-Ruiz et al,, 2021; Gorr-Pozzi
et al,, 2021; IEA-OES, 2022;
Tobal-Cupul et al, 2022)
Off grid system (Sheng et al., 2017; IRENA, 2019, 2020;
viability (Power Gorr-Pozzi et al., 2021)
rating)
Efficiency (W/m?) (Alcérreca-Huerta et al., 2019;
Hernindez-Fontes et al., 2019)
Environmental Climate change (Rau and Baird, 2018; Paredes et al.,
potential 2019; Ma et al., 2022; Smoot, 2022;
(8CO2 equiv/kWh) Tobal-Cupul et al,, 2022)
Affection to Martinez et al. (2021)
threatened
ecosystem (% of
affection)
Economic LCOE ($/kWh) (Garduno-Ruiz et al., 2021; IEA-OES,
2022; Tobal-Cupul et al., 2022)
Social Food and services Tobal-Cupul et al. (2022)

(by-products)
Social perception

Exclusion zone (m*)

Tobal-Cupul et al. (2022)
(Kim etal., 2012; Gourvenec etal., 2022;
Hernéndez Galvez et al., 2022)
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Clusters

Alpha

Gamma

Characteristic

High commitment to smart and zero-carbon transition,
GHG Emissions, renewable energy and climate policy

Medium commitment to Smart and zero-carbon transition

Low commitment to smart and zero-carbon transition,
GHG emissions, renewable energy and energy use

Countries Rank
Min  Max

Denmark, Sweden, Norway, United Kingdom, Morocco, Chie, ~ 4 33
India, Lithuania, Matta, Germany, Finland, Switzerland, Portugal,

France, Luxembourg, Netherlands, Ukraine, Egypt, European

Union (27), Philippines, Greece, Colombia, Latvia, Indonesia,

Mexico, Croatia, Htaly, Thailand, Estonia, Brazi

Spain, New Zealand, Romania, Austria, Ghina, South Africa, 34 49
Slovak Republic, Turkey, Cyprus, Vietnam, Bulgaria, Japan,
Ireland, Argentina, Belarus, Belgium

Slovenia, Czech Republic, Poland, Hungary, Ageria, United States, 50 64
Russian Federation, Malaysia, Chinese Taipei, Australia, Korea,
Canada, Islamic Republic of Iran, Saudi Arabia, Kazakhstan

Score

Min

54.86

4590

19.23

Max

76.67

54.35

43.28
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Storage 1
Storage 2
Storage 3
Storage 4

Bus

18
43
47

Rated power /MW

50
50
50
50

Rated power /MW

20
20
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Interaction mode

Grid-storage
Load-storage
Grid-storage

Source-storage
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Construction
location

Power

Grid

Load

Storage

Projects
to be
constructed

Power 1
Power 2
Power 3
Power 4
Grid 1
Grid 2
Grid 3
Grid 4
Load 1
Load 2
Load 3
Load 4
Storage 1
Storage 2
Storage 3

Storage 4

b}

05105
05917
06240
0.0000
04943
05083
05076
04895
0.2989
06748
0.0000
06748
00375
00375
00375
00375

05004
05004
05001
0.4991
05000
05000
05000
0.5000
0.8435
0.0000
05371
0.0000
0.4961
04654
05020
05342

07197
04077
03733
0.4200
09439
00175
0.0000
03297
0.8435
0.0000
05371
0.0000
0.0895
09728
0.0000
02135

07385
03963
03608
04092
0.0024
02075
0.0000
09782
06655
05848
04638
0.0000
05444
03816
05587
04959

02340
05188
05829
05800
0.6700
0.4082
04750
03985
0.3908
05348
05328
05266
05133
02645
0.1693
07987

20702
11109
10116
11471
45

16
25115
19531
18017
10742
1905
979
1967
1,006

1426
765
697
790
243

85
3,080
5177
5325
5271
362
1,085
373
346

19118
19113
19104
1.9064
02544
00124
00151
0.1508
16759
1.8358
1.9270
21633
12451
11338
1.2854
07422

10
10
10
10
118
2421
1985
199

16
18
16
27
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x Opverall score Construction sequence

AHP ANP EWM ANP-EWM AHP ANP EWM ANP-EWM
Power 1 04160 0.4869 04021 04393 & 2 3 3
Power 2 02758 02566 02776 0.2693 6 7 6 7
Power 3 0.2420 02160 02580 02389 1 8 8 8
Power 4 0.0663 0.0405 0.0623 0.0525 14 15 15 14
Grid 1 04565 0.6008 04846 0.5364 1 1 1 1
Grid 2 0.0656 0.0301 0.0661 0.0424 15 16 14 16
Grid 3 0.0539 0.0408 0.0498 0.0436 16 14 16 15
Grid 4 04240 03282 03955 0.3506 2 4 4 4
Load 1 0.2486 03165 02970 0.3067 9 6 5 5
Load 2 02184 01704 02161 0.1957 12 12 10 12
Load 3 0.2868 03167 02594 0.2850 5 5 7 6
Load 4 02462 0.1964 02276 02126 10 1 9 9
Storage 1 02715 02033 02126 02076 7 9 n 10
Storage 2 03519 04671 04495 04585 4 3 2 2
Storage 3 0.2654 01970 02020 0.1994 8 10 12 1

Storage 4 0.1113 01326 0.1359 0.1345 13 13 13 13
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Load 2 36 20
Load 3 47 18

Load 4 39 11
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Scope

Priority

Initial concept

‘The priority of coalbed methane enterprises in the process of exploration, development, extraction, and utilization

Financial subsidies

Cost relief
Tax incentives

Property rights protection

Corporate political relations
Coalbed methane production

Coalbed methane utilization

Disposable capital

Technological innovation

Fair competition

Cost

Coalbed methane sales price

Government financial subsidies for the coalbed methane industry, including civil subsidies, development and utilization subsidies, and
central financial funds, are used to promote the development and utilization of coalbed methane and the transformation of safety
technology

The cost of coalbed methane in the process of exploration and development is reduced or exempted
Coalbed methane enterprises’ tax incentives, including tariffs, value-added tax, corporate income tax, and resource tax

Improvement of the industrial intellectual property protection system, building R&D innovation centers, increasing the transfer of scientific
and technological achievements, and demonstration of industrial applications

Support for and tilting of industrial policy, resource allocation, government orders, and other aspects
‘The amount of coalbed methane extraction includes surface drilling and underground gas drainage

The quantitative value of coalbed methane use includes pipeline gas, compressed natural gas (CNG), liquefied natural gas (LNG), low-
concentration gas, and wind power generation

Funds available for profit distribution, technical research, and expanded reproduction of coalbed methane enterprises

‘The innovation of technical means in each link of coalbed methane exploration, development, storage, transportation, and final utilization
can maximize the economic, social, and environmental benefits of the industry

Coalbed methane enterprises jointly accept the role and evaluation of the law of value and survival of the fittest under the same market
conditions and realize the specialized production and enterprise management of coalbed methane

‘The average cost of mining per cubic meter of coalbed methane

“The average price of selling coalbed methane is determined by the negotiation between the supply and demand sides or by maintaining a
reasonable ratio of the equivalent calorific value of alternative fuels
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Equation design Unit Basis
coalbed methane production = INTEG(coalbed methane production change/(35 x unit matching coefficient),92) billion cubic meters data research collation
coalbed methane utilization = INTEG(coalbed methane utilization change/(160 x unit matching coefficient),37) billion cubic meters data research collation
coalbed methane utilization change = coalbed methane utilization  rate of change in coalbed methane utilization x (1 billion cubic meters causality analysis
+ priority) x (1 + technological innovation)
rate of change in coalbed methane production = coalbed methane production x rate of change in coalbed methane billion cubic meters causality analysis
production x priority
financial subsidies = (1 + formal institutional support) + subsidy standard x coalbed methane production/(unit dmnl data research collation
‘matching coefficient x10)
cost relief = reduction ratio x formal institutional support x100 dmnl initial model
tax incentives = formal institutional support x (1 + discount ratio) | dmnl initial model
institutional support = rate of change in coalbed methane utilization x 0.9 dmnl causality analysis
coalbed methane sales price = WITH LOOKUP (2000 x unit matching coefficient/coalbed methane yuan data research collation

production),([(0,0)-(120,3.51)1,(0,2.1),(120,3.51)))

profit = (1 + disposable capital) x (1 + coalbed methane utilization/unit matching coefficient x100) x (coalbed dmnl
methane sales price/unit matching coefficient ~cost/unit matching coefficient)

disposable capital = tax incentives + financial subsidies + cost relief ~cost/2 dmnl
cost = 15-technological innovation/2 yuan
technological innovation = WITH LOOKUP(Time x (1 + property rights protection) x (1 + corporate political dmnl

relations)/(2 x time matching coefficient),([(0,0)-(120,1)1,(0,0.3),(120,1)))

coalbed methane industry = (1 + fair competition) + (1 + profit) ~(1 + cost/unit matching coefficient) dmnl

causality analysis

causality analysis

data research collation

causality analysis

causality analysis
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Fossil fuel energy consumption in tones

Source of data

(IRP) International resource panel by the UN | hitps://www.resourcepanel org/global-material-

Environment Program database (2022)

flows-database

Fossil Fuel price
Patent as a proxy for product and process innovation
measured in total numbers of EPO application

GDP at constant 2015 US $ in billions.

Population in millions

World Economic outlook database October
2021

OECD patent statistics (2022)

World Bank and OECD National Accounts
database (2021)

World Bank and OECD National Accounts
database (2021)

‘https://www.imf.org/en/Publications/WEO/weo-
database/2021/October/download-entire-database

htps://doi.org/10.1787/data-00508-en

https://data.worldbank.org/indicator/NY.GDP.

MKTP.KD

https://data.worldbank org/indicator/SP.POP.
TOTL
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East Asia and Latin America &  Europe & Central Asia South Asia Middle East &  Sub-Saharan

Pacific Caribbean North Africa Africa
# Countries # Countries # Countries # Countries # Countries # Countries
1 China 1 Argentina 1 Armenia i India 1 Algeria 1 Zimbabwe
2 Indonesia 2 Brazil 2| Kaakhsan 2 Pakistan 2 Tunisia 2 Nigeria
3 Malaysia 3 Colombia 3 | Moldova 3 Sri Lanka 3 Iran 3 South Africa
» 4 Mongolia [ 4 Cuba 4 [ Belarus 4 Lebanon 4 Kenya
5 Philippines 5 | Eeuador 5 | Georgia 5 Jordan [
6 Thailand 6 El Salvador 6 Bulgaria 6 Morocco
|7 Guatemala 7 Bosnia and Herzegovina 7 Egypt
8 Jamaica 8 North Macedonia
D) ' Mesico 9 ' Romania
10 Peru 10| Russian Federation
1 [ Turkey
I 2| Ulesine
15| Usbekistan ‘

T e, T T v 1
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Author(s) and year of

publication

Data range

Methodology

Outcomes

Chaudry, (2010)

Asafu-Adjaye, (2000)

Ageel and Butt, (2001)

Ahmad, et al. (2021)

Rehman et al. (2021)

Dagar et al. (2022)

Cao et al. (2022)

Goban and Topeu, (2013)

Rehman et al. (2022)

Wang et al. (2019)

Zaharia et al. (2019)

Fei and Rasiah (2014)

Murshed et al. (2022)

Tang and Tan (2013)

1998-2008

1971-1995

19551956 to

1995-1996

2000-2018

1980-2020

1995-2019

1985-2018

19902011

1975-2019

1980-2015

1995-2014

1974-2011

1971-2014

19702009

Fixed effects estimation
Co-integration and error-correction modeling

techniques

Co-integration and Hsiao's version of Granger
causality

A dynamic common correlated effects mean
group approach
ARDL

Dynamic panel data models

pooled mean group (PMG)

system-GMM model
Linear autoregressive distributed lag technique
Granger causality test approach and the

impulse response function analysis

Pancl data techniques

ARDL and VECM

ARDL

Bounds testing approach and The Granger
causality test

Positive significant relation between income and electricity demand
while a negative relationship between price and electricity demand

Significant relationship between income variation and EC

Significant positive impact of economic growth on the level of
petroleum consumption

Significantly positive relationship between economic progress and
intensity of energy use

Constructive linkage between ecological footprint and trade,
gobalization and GDP growth

Industrial production, total reserve and financial development
adversely affect environment in case of OECD countries

Stock market, financial development, economic growth and
electricity consumption all contribute to the emission of carbon
dioxide in OECD

Significant and positive relation between EC and financial
development

Significant and positive relation of economic growth with fossil fuel
energy, GDP per capita, renewable energy usage and CO2 emission

An inverse relationship between energy prices and EC

GHG emissions, GDP, oil prices, research and development
expenditure, labor growth, and population are positively related to
EC while feminine population increase, energy taxes, and
expenditure on healthcare have a negative relation with EC.

the T1 is found insignificant in influencing the level of electricity
consumption

Technological innovation is accounted as indispensable to curb
CO2 emission

Negative relation between TI and energy consumption
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Region

East Asia & Pacific

Latin America & Caribbean

Europe & Central Asia

South Asia

Middle East & North Africa

Sub-Saharan Africa

Sources: World Economic outlook database October 2021, World Bank and OECD, national accounts database; OECD, patent statis

(2022).

Min Max Mea D

FE 5427000 4510930136 69872002105 1420902159.1
FPL 100.000 234.787 173244 45.558

PT 1000 29958.8926 2545259421 64132338112
GDP 5225 13493.418 1721170 3353818
POP 2526 1402.760 299.079 480347

FE 450000 160544647 40277396.01 52933873.132
FPI 100000 234787 173244 45558

PT 0769 4463588 65.657965 1154728649
GDP 13739 1868.463 399.018 537.547
POP 2740 209.469 48.201 59.388

w 785925 835341258 10319848818 20106168876
FPI 100000 234787 173244 45558

PT 1000 805.9026 71328987 1488520529
GDP 5507 1430.115 204179 369.863
POP 2036 144.496 27.630 39246

FE 1927100 131,543,674 336270628.17 46322327496
FPI 100000 234787 173244 45558

PT 12500 2246.3872 488.762786 755.0574007
GDP 43875 2590.898 681784 804399
POP 19.544 1352.642 486.988 555.060

FE 200000 251206927 5087179159 69330206.246
FPI 100000 234.787 173244 45558

PT 1667 1320333 8.586 13484

GDP 25029 525.476 152335 136639
POP 4698 98.423 36915 30628

FE 891830 227199598 56958542.59 88786823.809
FPI 100000 234787 173244 45558

PT 1000 203.902 42172 73,0763
GDP 10517 492,074 199827 170995
POP 12076 195.874 68.872 59.192
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Indicator i

Ds D,

D, L1 (6.554,6.618, 6.682) (5.978,6.036, 6.094) (7.442,7.509, 7.576)
D, (0.150,.151, 0.152) (111 (0.297,0.300, 0.303) (1.699,1.756, 1.812)
D; (0.164,0.166, 0.167) (3.300,3.333, 3367) (LL1) (3.539,3.593, 3.647)
D, (0.132,0.133, 0.134) (0.552,0569, 0.588) (0274,0.278, 0.283) (LL1)
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[ (0.174,0.176,0.178) (0.275,0.280,0.284) L (0.269,0.273,0.277) (0.263,0.267,0.271) (0.306,0.3100314)
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B L) (0.245,0248,0.252) (0.256,0.260,0.265) (0.180,0.182,0.184) (0.176,0.178,0.180)
B, (3.963,4.023, 4.083) L (0.609,0.630,0.653) (0.284,0.288,0.292) I (0.258,0.263,0.268)
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A L1 (1482,1.541, 1.600) (2559,2.613, 2.667) (0.734,0.790, 0.846)
A (0625,0.649, 0.675) (111 (2231,2.295, 2.359) (0.787,0.839, 0.891)
As (0375,0.383, 0391) (0.424,0.436, 0.448) (LL1) (0.314,0318, 0322)
A (1.182,1.266, 1362) (1.122,1192, 1271) (3.106,3.145, 3.185) (LL1)
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c (7.534,7.597, 7.660) (3.697,3.760, 3.823) L1 (5.435,5.464, 5.495)
D (3542,3.596, 3.650) (0.592,0.620, 0.648) (0.182,0.183, 0.184) Ly

NI} (A) = 0.058<0.1
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Kolmogorov-Sminov test

Number of cases Bthan A Cthan A D than A Dthan B DthanC
100 100 100 100 100
Normal parameters*” Average 3812 7.597 3596 3760 0.620 0183
Standard Deviation oo 1022 0876 1021 0.459 0024
Most extreme difference Absolute values 027 033 025 018 027 032
positive values o o oy | o6 026 032
negative values [ -024 -025 -018 -027 -024
Test statistics 027 033 025 018 027 032
Asymptotic saliency (two-tailed)® 200¢ 200° 200¢ 200 200¢ 200¢
Monte Carlo significance (two-tailed)® | significance ) 21 674 972 489 258
99% confidence interval | lower limit 470 200 662 968 476 247
I upper limit s | om 686 976 s | 2

“The test distribution is normal.
"Calculated from data.

‘Riley's significance correction.

“This is the lower limit of true saliency.

Ticlly's mriethod Hased o 10,000 Mocte Cislo saples with 2 -millos starting sods
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Indicator B than A Cthan A D than A C than B [DRGELN:]
X 3875 7.625 3563 3813 0.604 0.184
s 0.927 0992 0864 1014 0.460 0025
Monte Carlo number randomly generated numbers
1 3.047 7.241 3478 4577 1219 0213
2 2.897 7.585 2673 3729 0375 0170
3 2836 9.096. 2328 2111 1.050 0.186
9% 2833 7.660 4511 3158 0.617 0209
9 5.459 8837 2667 1891 -0.384 0.169
100 4942 6393 5199 4180 0.964 0202
u 3812 7.597 359 3760 0.620 0.183
o 0910 1022 0876 1021 0.459 0024
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Construction schedule risk for power supply
and distribution

Guideline level

Construction preparation A

Civil construction B

Installation construction C

Commissioning and acceptance by the electricity
supply department D

ctor layer

Construction personnel, materials and equipment approach A1
Construction plan preparation review stage A2

Project Department set up A3

Site temporary facility set up A4

Power piping construction B1

Electric pipe jacking construction B2

Cable well construction B3

High and low pressure indoor construction B4

Power station equipment foundation construction BS

Procurement, production and arrival of materials and equipment C1

Installation of 10 KV high voltage Distribution cabinet C2
Dry type transformer installation C3

Install low-voltage PDC and DC panel C4

High voltage protection, metering system installation C5
Cable tray installation and cable laying C6

Electrical acceptance and monomer commissioning D1
System setup and whole group start debugging D2

Preliminary inspection, elimination, final inspection and handover by
Power supply department D3

Power transmission D4
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Ay (0.196,0.197,0.197) (0.248,0.240,0.232) ‘ (0.251,0.254,0.256) (0.277,0.284,0.291) (0.243,0.244,0.245) ‘
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A (0.371,0384,0.397) (0.278,0.285,0.294) ‘ (0.349,0347,0.346) (0.353,0.339,0.327) (0.337,0.339,0.341) ‘
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A (0.063,0.062,0.062) (0.045,0.046,0.047) ‘ (0.083,0.083,0.084) (0.033,0.034,0.033) (0.055,0.056,0.057) ‘
B (0.237,0238,0239) (0.180,0.177,0.174) ‘ (0.166,0.168,0.170) (0.186,0.193,0.199) (0.192,0.194,0.196) ‘
c (0.475,0475,0473) (0.667,0.667,0.667) ‘ (0.634,0.633,0.633) (0.658,0.654,0.649) (0.605,0.607,0.609) ‘
D (0.223,0225,0.226) (0.106,0.110,0.113) ‘ (0.115,0.116,0.116) (0.121,0.120,0.118) (0.141,0.142,0.143) ‘
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Guideline level

A

(0.055,0.056,0.057)

(0.192,0.194,0.196)

(0.605,0.607,0.609)

(0.141,0.142,0.143)

Factor layer w; w;
A (0306,0.307,0.308) (0.0168,0.0172,0.0176) 0017 < 0.1 1
Ay (0.243,0.244,0.245) (0.0134,0.0137,0.0140) 15
A (0.108,0.1100.112) (0.0059,0.0062,0.0064) 19
A (0.337,0.339,0.341) (0.0185,0.0190,0.0194) 13
B (0.046,0.047.0.048) (0.0088,0.0091,0.0094) 0081 < 0.1 17
B 0.113,0.114,0.115) (0.0217,0.0221,0.0225) 12
B (0.134,0.135,0.136) (0.0257,0.0262,0.0267) 10
By (0.309,0.3100311) (0.0593,0.0601,0.0609) 7
Bs (0.393,0.394.0.395) (0.0755,0.0764,0.0774) 5
C (0.433,0.435,0.436) (0.2620,0.2640,0.2655) 004 < 0.1 1
[o (0.158,0.160,0.161) (0.0956,0.0971,0.0980) 2
C, (0.042,0.043,0.044) (0.0254,0.0261,0.0268) 1
C, (0.147,0.148,0.150) (0.0889,0.0898,0.0913) 4
Cs (0.118,0.119,0.120) (0.0714,0.0722,0.0731) 6
Co (0.093,0.094,0.095) (0.0563,0.0571,0.0579) 8
D, (0.649,0.650,0.651) (0.0915,0.0923,0.0931) 0071 <01 3
D, (0.088,0.089,0.090) (0.0124,0.0126,0.0129) 16
Ds (0.197,0.198,0.199) (0.0278,0.0281,0.0284) 9
D, (0.062,0.063,0.064) (0.0087,0.0089,0.0091) 18
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D, (0.692,0.689,0.688) (0.574,0.575,0.575) ‘ (0.792,0793,0.793) (0.544,0.542,0.540) (0.649,0.650,0.651) ‘
D (0.104,0.104,0.105) (0.088,0.087,0.086) ‘ (0.039,0.039,0.040) (0.124,0.127,0.129) (0.088,0.089,0.090) ‘
D; (0.113,0.114,0.115) (0.288,0.289,0.289) ‘ (0.132,0.131,0.130) (0.259,0.259,0.260) (0.197,0.198,0.199) ‘
Dy (0.091,0.092,0.092) (0.048,0.049,0.051) ‘ (0.036,0.037,0.037) (0.073,0.072,0.071) (0.062,0.063,0.064) ‘
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Projects Simulated data

Number of simulations 1,000
Average value 5575%
Median 5578%
Maximum number 7.895%
Minimum number 3331%
Standard deviation 0551%
Variance [ 0.003%
Range width 4564%
Deviation 0017%
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Factor Corresponding probability functions

Average annual growth rate of heating use g, Mean 0.74% is and standard deviation of 0.2% normal distribution ‘

Growth rate of costs g, Normal distribution with a mean of 3% and standard deviation of 0.5% ‘

Discount rate R Normal distribution with a mean of 2.7% and a standard deviation of 0.5% ‘
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Projects Data

Issue amount of Huaxia Happiness PPP heating rights income 706 million
securitization project

‘Timing of project securitization proceeds 6
Government subsidies 0
Heating charges Residents RMB22/sqm Companie RMB38/sqm
Price adjustment range 0
Heating usage Projected heating area of 3,787,365 square
‘meters by 2023
Average annual growth rate of heating use Set at 0.74%
Heating costs 215 per square meter
] Depreciation 82%
Annual growth rate of heating costs 3%
Discount rate 27%
Payback rate i 100%

Siciron Hiits DYV hoolet aecmitios nisctal seoatatiing troipastin.

Remarks

As issued

2017-2023
‘The project is self-funded
According to the PPP Project Securities Support Report

According to the project report, no price adjustment will
occur

Based on data in the cash flow forecast

Based on data in the cash flow forecast

Extrapolation regarding the percentage of revenue in the
financial statements

Based on financial reports
Estimates based on follow-up reports
According to the relevant reports

According to the relevant reports
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Year
Residents total area of the tender section (sqm)
Residents heating rate
Companie total area of the tender section (sqm)
Companie heating rate
Payback ratio
scenario 2 Payback ratio
Residents charges (yuan/sqm/year)
Companie charges (yuan/sqm/year)
Projected cash flow (RMB million)
Scenario 1 cash flow (RMB million)
Scenario 2 cash flow (RMB million)

Expected rate of return

17
2817E+06
70%
9.830E+05
100%
100%
97%

2
38
9.933E+07
9.933E+07
9.26E+07

3.90%

2018
3479E+06
73%
1.209E+06
100%
100%
97%
2
38
1.225E+08
1.225E+08
L1IE+08

5.00%

2019
4.537E+06
76%
L463E+06
100%.
100%
97%
2
38
1.554E+08
1.554E+08
1.29E+08

5.20%

2020
4744E+06
76%
1741E+06
100%
100%
97%

2
38
1.709E+08
1.709E+08
1.50E+08

5.20%

2021
4.744E+06
76%
2.037E+06
100%
100%
97%

2
38
1.822E+08
1.822E+08
1.59E+08

5.20%

2

4.744E+06

76%

2342E+06

100%

100%

97%

2

38

1.934E+08

1.934E+08

1.67E+08

5.20%
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Projected cash flow (RMB)

Total principal and interest (RMB)

Measuring yield (%)

Coverage multiplier

2017 9.257E+07 9.153E+07 47 1018
‘ 2018 1.108E+08 1.108E+08 48 1.002
‘7 w9 1.290E+08 1.290E+08 49 1.005
‘ 2020 1.500E+08 1.500E+08. 5.0 1.004
‘7 2021 1.586E+08 1.586E+08 51 1.005
1 2022 1.673E+08 1.673E+08 52 1.001

T T ——
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Source of income

Residents

Companies

Indicators 2017 2018 20 2020 20: 2022 Total
Total area of the tender section(sqm) | 3.518E+06 | 4.161E+06 = 4.803E+06 = 5446E+06 ~ 5.446E+06 | 5446E+06 = 2.882E+07
Heating rate 75.410% 75.310% 75.850% 78.490% 79.400% 79.850%
Heating area(sqm) 2.653E+06 | 3.034E+06  3643E+06 | 4275E+06 = 4.324E+06 = 4.349E+06 | 2.238E+07
Charges(RMB) 2 2 22 22 22 22
Payback ratio 97% 97% 97% 97% 97% 97%
Projected return (RMB) 5.662E+07 | 6.687E+07 | 7.774E+07 | 9.122E+07  9.228E+07 = 9280E+07 | 4.775E+08
Total area of the tender section(sqm) | 9.928E+05 | 1199E+06 = 1406E+06 = 1612E+06 ~ 1.818E+06 | 2025E+06 & 9.052E+06
Heating ratio 100% 100% 100% 100% 100% 100%
Heating area(sqm) 9.928E+05 | 1.199E+06  1406E+06 | 1612E+06  1818E+06 = 2025E+06 | 9.052E+06
Charges(RMB) 38 38 38 38 38 38
Payback ratio 97% 97% 97% 97% 97% 97%
Projected return(RMB) 3.659E+07 | 4420E+07 | 5.I81E+07 | 5941E+07 = 6.702E+07 = 7463E+07 | 3.337E+08
Total(RMB) 9.321E+07 | LII1E+08 = 1296E+08 | 1506E+08  1.593E+08 = 1.674E+08 | 8.112E+08
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2017 2018 2019 2020 2021 2022

Heating rate (%) Area share (%) Area share (%) Area share (%) Area share (%) Area share (%) Area share (%)

Tyear | 61 10830 16730 13.360
2yers | 74 25070 11600 18.300 13360
» 3 years 77 22770 20.150 9520 18300 13.360 [
i years | 79 24070 18300 16530 9.520 18.300 13.360
5yers | 80 8940 19.350 15.020 16530 9.520 18.300
6 years 80 0.00 7.19 15.880 15.020 16.530 9.520
7 years | 80 8320 0.000 5900 15880 15.020 16530
8years | 80 0.000 6.690 0.000 5900 15,880 15.020
9 years | 80 0.000 0.000 5490 0.000 5.900 15,880
10 years = 80 5490 0.000 5.900
iy | 80 | 5.490 | 0000
12 years | 80 5490
Combined heating rate 75410 75.310 75.850 | 78.490 79.400 | 79.850

Data source: Hisaxia Happiness PPP. peojoct assct-backed secarities special plan bock.
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Projected cash flow (RMB)

Total principal and interest (RMB)

Measuring yield (%)

Coverage multiplier

2017 9.933E+07 9.488E+07 52 1.050
‘ 2018 1.225E+408 1139E+08 53 1.080
‘ 2019 1.554E+08 1.316E+08 54 1180
2020 1.709E+08 1.521E+08 55 1120
m 1.822E+08 1.601E+08 56 1.140
‘ 2022 1.934E+08 1.681E+08 57 1150
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2017

2018

2019

2020

2021

2022

Projected cash flow (RMB)
9.933E+07
1225E+08
1554408
1709E+08
1822E+08

1.934E+08

Total principal and interest (RMB)

9.063E+07

1.099E+08

1281E+08

1491E+08

1.578E+08

1668E+08.

Coverage multiplier

1.100

1110

1210

1150

1150

1.160
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Source of income

Indicators

Residents

Companies

Total revenue

Total area of the tender section(sqm)
Heating rate

Heating area (sqm)

Charges (yuan/sqm/year)

Payback ratio

Projected return (RMBmillion)

Total area of the tender section (sqm)
Heating rate

Heating area (sqm)

Charges (yuan/sqm/year)

Payback ratio

Projected return (RMB)

(RMB)

4.024E+06

70%

2817E+06

2

100%

6.197E+01

9.830E+05

100%

9.830E+05

38

100%

3736E+07

9.933E+07

4766E+06

73%

3479E+06

2

100%

7.654E+01

1.209E+06

100%

1.209E+06

38

100%

4595E+07

1.225E+08

5.970E+06

76%

4537E+06

2

100%

9.981E+01

1463E+06

100%

1463E+06

38

100%

5.539E+07

1554E+08

6.242E+06

76%

4744E+06

2

100%

1O44E+02

1.741E+06

100%

1741E+06

38

100%

6.654E+07

1.709E+08

6.242E+06

76%

4744E+06

2

100%

1O44E+02

2.037E+06

100%

2.037E+06

38

100%

7.778E+07

1.822E+08

6.242E+06

76%

4744E+06

2

100%

1O44E+02

2342E+06

100%

2342406

38

100%

8901E+07

1.934E+08

3.349E+07

2.507E+07

5.514E+02

3349E+07

9.795E+06

3722E+08

9.237E+08

Dray mosizes: Huaxts Happisses DDP. nrofect amet-hasked sncuritlss wnbine-plan boske
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Indicators

Total area of the tender section

Heating rate

T —

Residents
Growth rate
Companies
Growth rate
Residents

Companies

9.478E+02

2747E+02

63%

100%

1577E+03

66%

3.982E+02

45%

75%

100%

2389E+03

51%

6.556E+02

65%

69%

100%

2.876E+03

20%

7.864E+02

20%

73%

100%
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Type of Expected Payment date/ Debt repayment method Ratings  Expected Size (RMB million)

securities duration expected maturity rate of return
(year) date

Priority-1 1 9 March 2018 Annual interest payments and principal AAA 3.9% 5.800
repayment on maturity

Priority-2 2 9 March 2019 Annual interest payments and principal AAA 5.0% 8.000
repayment on maturity

Priority-3 3 9 March 2020 Annual interest payments and principal AAA 5.2% 10.200
repayment on maturity

Priority-4 4 9 March 2021 Annual interest payments and principal AAA 5.2% 12.800
repayment on maturity

Priority - 5 5 9 March 2022 Annual interest payments and principal AAA 52% 14300
repayment on maturity

Priority - 6 6 9 March 2023 Annual interest payments and principal AAA 5.2% 15.900
repayment on maturity

Subordinated | 6 9 March 2023 AAA No expected 3.600

asset-backed rate of return

securities
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Project name

Asset-backed special scheme for the right of income from Heat supply charges of the new

Urbanization PPP project of Huaxia happiness Gu‘an industrial park

Project purpose

Following the terms of the special scheme document, subscription funds are accepted from investors in asset-backed securities
for the purchase of the underlying assets, and asset proceeds are paid to the purchasers of the securities assets with the proceeds
generated from such assets

Asset-based securities

Targeted fundraising scale for dedicated programs

Original interest holders

Program Manager

Sub-asset securities are classified as superior and subordinated and are classified into six classes: senior-1, senior-2, senior-3,
senior-4, senior-5, and senior-6

‘The size of the senior asset-backed securities raised was RMB672 million, representing 95% of the total scheme, and the total
target size of the entire special scheme was RMB706 million

Gu'an Jiutongjiye Public Utilities Co.

China Merchants Securities Asset Management Limited

Lead Agency Promoter
Co-Agent Promoters

Financial Advisors

China Merchants Securities Co.
CITIC Capital Corporation Limited, Societe Generale Securities Company Limited, CITIC Securities Company Limited

Agricultural Bank of China Limited

Custodian

Rating Agencies

Acting Legal Adviser

Accountants

Par value participation price of asset securities

Asset-backed securities promotion targets

China Postal Savings Bank

China Chengxin Securities Valuation Limited
Beijing Dacheng Law Firm

Zhongxing Cai Guang Hua Accounting Firm
Rmb100

“Qualified investors in the People’s Republic of China with appropriate financial investment and risk tolerance ability and full
civil capacity” are the targets for the promotion of the senior securities of the Project

Listed Transfer Sites

Shanghai Stock Exchange

Source: Huaxia Happiness PPP, asset securities special program report.
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Pricing
models

Advantages

Disadvantages

Price accuracy

Static discounted cash flows

Simple calculations and easy to produce
results

“This method does not consider all

interest rate movements, so the results
obtained by this method may deviate
significantly from the actual situation

Large errors

Static spread method

Adding changes in interest rates to
the application of the model

The spread model, however, does
not consider the fluctuations in early
repayment rates caused by different
interest rate paths

Small errors

Option-adjusted spread
method

Considers early repayment rates and
changes in interest rates and is closer
to reality than the static cash flow and
static spread methods

‘The scenarios considered using this
model are more complex, and thus
the overall model requirements are
high, requiring the design of an
option-adjusted spread model
suitable for the product run in the
pricing of the product

Precise

Monte Carlo simulation
method

‘The factors are more comprehensive,
especially the choice of interest rates
under multiple paths, which is more
in line with the changes in financial
markets and has strong applicability.
‘The model is flexible in its
construction and can be adjusted in
time for large deviations, making it
highly flexible

“The experiment is challenging, and
the processing of the data is
troublesome with the acquisition of
more data

Precise
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Variable dy/dx Robust standard error

Age ~.00265** 00232 129
Education (Edu) 10594 29087 106
Land Ownership (LO) 05328 44363 108
Land Typology (LT) 198347 35135 180
Farming Experience (FE) ~00016 00045 138
Household Size (HHS) -00150** 00236 111
Family Labor (FL) -01331 21255 116
Farm Size (FS) 00026 00135 134
Knowledge of SIF (KSIF) 00089*+* 00118 184
Fee Opinion (FO) 00072+ 00101 137
Soil Fertility Perception (SEP) ~.00062** 00056 17
Credit Availability (CA) ~00368** 00195 135
Soil Water Retention condition (SWR) 01867 27760 176
Irrigation Machine Ownership (IMO) -02568 20838 112
Close Acquaintance’s Adoption (CAA) 00004 00109 122
Environment Awareness (EA) 00116+ 00098 131
Secondary Income (ST) 006617+ 00402 106

Number of observations = 2,835, Number of groups

405, Observations per group (average)

Wald chi2 (Alam et al., 2021) = 134.13, Prob > chi2 = .0000.
Note: *, **, *** denotes significant at 10%, 5% and 1% level, respectively.
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Variable Control Treatment ifference
Irrigation Cost (IC) 8.580 8486 094°% (022)
Return on Investment (ROI) 1467 1546 ~079"** (018)
Age 933 934 -.002 (:009)
I Education (Edu) 843 875 ~032 (013)
Land Ownership (LO) 959 933 027+ (009)
Land Typology (LT) 152 250 —098*** (.150)
Farming Experience (FE) 31.20 2891 2.289*** (.368)
Household Size (HHS) 419 438 =019 (019)
Family Labor (FL) 1152 1144 008 (018)
Farm Size (FS) 94.162 93.346 816 (3.067)
Knowledge of SIF (KSIF) 728 780 ~051°** (.016)
Fee Opinion (FO) 538 406 A2 (019)
Soil Fertility Perception (SEP) 334 359 -.024 (018)
Credit Availability (CA) 569 582 013 (019)
Soil Water Retention condition (SWR) 716 639 076 (018)
Irrigation Machine Ownership (IMO) 477 438 040" (019)
Close Acquaintance’s Adoption (CAA) 276 466 ~190°** (.018)
*Environment Awareness (EA) 385 479 094°* (019)
Secondary Income (SI) 874 839 035 (013)

L e ————
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Variable: Measurement unit Description Mean  S.D

" DID basic Variaies re-scatment yeat is 2015 and 2016, Trestment stated inthe yese 2017, and the follow-up period is 2018-2021 - =

Yaar Treatment Dummy variable 1 = Treated group. 0 = Non-treated/Control group. = =

Dependent Variables Irigaton costs (1C) Takat50 Decimal Log value of totl costs of igation 853 58

Kol Ratio of total return o toal variable costs Retum on investment 151 .
Explanatory Variables

™ Dummy variable armers ag is above 30 years0 = othenwvise e 25

Education (Ed) Dummy variable 1= Farmer s ltrate (can read, wite and sign), 0 = Otherwise 86 35

‘ Land Ownership (L0) Dummy variable armer have full land ownership rights, 0 = Otherwise: 95 E

Land Typology (LT) Dummy variable armer culivate in Highland, 0 = othervise 2 40

‘ Farming Experience (FE) Years Farmers’ farming experence in years 002 957

Houschold Size (HHS) Dummy varisble i HH number is more than 4 person, 0 = Otherwise - 50

‘ Family Labor (L) Number Number of houschold active labor s "

‘ Farm Sze () Deciml Respandents farm size in decimal 9374 816l

‘ Knowledge of SIF (KSIF) Dummy variable Farmer possess proper knowledg, 0 = Otherwise % #

Fee Opinion (FO) Dummy variable 0 = Farmer thinks the servce fee is not high, 1 = Farmers urges for more reduced sevice fee o 50

Soil Fertilty Perception (SFP) Dummy varisble 1= Farmer perceives the farmland s fertile, 0 = Otherwise 5 "

Credit Avilbilty (CA) Dummy variable 1= Loan availabily during the cropping season, 0 = Othervise s "

Soil Water Retention condition (SWR) Dummy variable 1= 1 the soflcan hold vater long, 0 = Otherwise o a7

Ieigaton Machine Ownership (IMO) Dummy variable 1 = Farmer own diee or clectrc pump, 0 = Otherwise " 50

Close Acquaintance's adoption (CAA) Dummy variable tose acquaintances have adopted SIF, 0 = Otherwise £ a8

Environment Awareness (EA) Dummy variable armer knows SIFs adoption wil educe carbon fooprint, 0 = Otherwise - 50

Secondary Tncome (1) Dummy variable 1= Farmer scasonal S1 is more than 25000 Tak, 0 = Otherwise 5 3
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