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MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

LEARNING OUTCOMES

Obijective: share insights on business modelss{§ Ing options and
procurement of sound sustainable district co@g yste

By the end of this module, you will be abIeC) Q
Describe, understand Wance of developing business

models for sound &

Recognise the ep in developing business models for
sustainabl

QK

Def actions @gocal authorities to ensure this

e str@? d limitations of each of the business models

N

%



1.

Key Steps in District Energy planning

Assess existing energy and climate policy objectiv "
strategies and targets and identify catalysts G

Strengthen or develop the institutional multi-
stakeholder coordination framework

Integrate district energy into national cal D Y
energy strategy and planning @ ' s
Map local energy demand @fe local " DISTRICT ENERGY

energy
resources % IN CITIES
esign con
iabilit

Determine relevant poli
Carry out projec

© o NS O

ibility a%
s S0 UNSHABI TAT

Develop busij n Q i 4R o
Analysé pro ent z@
Facilitatefinance Source: District Energy in Cities. Unlocking the

Potential of Energy Efficiency and Renewable
Replicate Energy

CONTEXT




Attract & engane
investors,
operators,

utiiiuas,
consUMiErs,

Inca’ authorities

Leverage lower
cost to finance
needed to
ensure
investment

Cater projects’
0ood Ensure project
stability and
sperations of the longevity
project

rsued within a great business model may be more
hnology exploited via a mediocre business model”

BUSINESS MODELS



MODULE 6. BUSINESS MODELS. FINANCE & CUREMENT

Strategic
Resources

Core Strategy

Customer
interface

* Business mission « Core competer@ * sSuppli * Target customer

* Product/market « Strategic a * ‘Partne * Fulfilment and
scope support

* Basis for %Ztionships * Pricing structure

differentiation QQ i *
“A plan f e@: ?s %ko of a business, identifying sources of revenue, the

intende ust er base ts, and details of financing”
Harvard business review, 199

BUSINESS MODELS



MODULE 6. BUSINESS MODELS. FINANCE & J/ROCUREMENT

ELEMENTS OF BUSINESS MODELS

» E.g. public and private

partnerships (PPP) \K

» Cooling sales

: . nning & construction of network
* Power sales Partnership

system

. ion_f;leCtlon charges Revenue Q + Monitoring & control mechanisms
« Ancillary services M

« Capacity payments streams I/
* District cooling * Financial

typically has high : Key  Technical

CAPEX & relatively /) Main [E=RUIEES

o ohey clements of * Fuel resources

a business
model
* Grouped according to N « Individual end-users level

locations, building uses

Cusiomer VETS »  Societal level (local/national)
or energy demands _ 2o Jmefifs proposition
+ Special segments: (risk J
of) energy poverty and
“prosumers”

Customer

Channels relationship
» Physical distribution energy network

) + Communication between utility & end-user is during;
* Ownership structure

welcome to utility, bill receipt, season change, rate change &
contract anniversary.

BUSINESS MODELS



MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

CHARACTERIZATION OF BUSINE:>S MODELS

Business models in DCS based ership type
1. P

Level of T/ PI_)P /
o %,

g Q\Concessm
transfer

away from .
developer/ Single v End
customer User” hybrids
to

provider

district

cooling >

O 2 @/el of sophistication and level of DC
‘ ’ Provider involvement & funding
Source: King & Spalding

BUSINESS MODELS



MODULE 6. BUSINESS MODELS. FINANCE &

ROCUREMENT

CHARACTERIZATION OF BUSINE:>S MODELS

Single ownership,
completely public

* Owned by local authority or public
utility with transferable ownership

* Governed by public sector

* Control of local authority on
distribution network, connections
and tariff policies

*Financed by grants, public debts
at lower interest rates

Hybrid ownership PPP

+Owned by special purpose vercle
(SPV)*

*Operation & design .re 1. "naied
by SPV

*Local authority inveives in
tendering process

*Major [nance ‘o district cooling
service piovidel

Source: National DC potential study, India

BUSINESS MODELS

Split ownersnip, tender
basec/concassion
coniract

Split ovnership between private &
pubiic secior
t.and, distribution network maybe
owned by public sector and
equipment/machinery maybe
owned by private sector

+ Governed by board of members
from from private and public
sector representatives

*Multiple sources of financing are
available

Single ownership,
completely private

*Owned by private sector

*Governed and controlled by
private party with small
representation by local authorities

*Financed by private party, local
authorities can contribute to
governance




MODULE 6. BUSINESS MODELS. FINANCE & ZRQCUREMENT
CHARACTERIZATION OF BUSINE:>S MODELS

[/
Contractual structure of busj mode
Depending upon the ownership model, comprehensive contracts developed to the following issues:

*  Ownership: To streamline who pays for which of the cost compo@lstrlct cooll@ se of PPP models. Lease agreements

in case of tender based / concessions contract.
its tariff str. an prOV|S|on of standby supply in case of
(W|th ucture) must be in place. Similar contracts for

t in case of outages.

* Power and water supply: To reserve power in the gri
outages. In case of CHP plants tariff structure for GA

Tariff structure for chilled water:
»  Connection charge - To cover th connectln a consumer with the common distribution network
»  Capacity charge — To cover tion and m n e (routine/lifecycle) of the distribution network
»  Consumption charge - @ r the rate at ater will be distributed to consumers (INR/BTU) and captive
issues

*  Profit / revenue spre r distributi It, reimbursement, royalties, etc. among the stakeholders of the PPP or JV
 Termination a@f term |55l@/er ownership and transfer of assets during or after the contract term

Source: National DC potential study, India

BUSINESS MODELS



Construction contract

EPC contractur

The owner contracts out the c@% of plantE

O & M contract

q

@ network and interface to an engineering, procurement and

and maintenance can be given to EPC contractor or a 3rd party

construction (EPC) contr

Short duration contra rict coolin '

Minimum transferof

This model c@ rted to hybrid‘ownership with suitable contracts in place

Source: National DC potential study, India

BUSINESS MODELS



MODULE 6. BUSINESS MODELS. FINANCE & FROCUREMENT
CHARACTERIZATION OF BUSINE:>S MODELS

Flow in PPP type busm model

Equity split for DC plant © aistii~1'.ion netwcin

. 4

*
Master agreement for power and water
upply o

Public shareholding evenue "
Building owners,
PPF anchor loads,
Private shareholding ‘ \ & Service contract = —
(DC Operator)
Construictionicontract O & M contract
/

EPC .o itractor

DC provider/operator

» Costis share@y partners %« expertise
» Riskis also sha per equity distribution Risk is efficiently transferred to the SPV

»  Operation is run by District cooling provider

Source: National DC potential study, India

BUSINESS MODELS



MODULE 6. BUSINESS MODELS. FINANCE & FROCUREMENT
CHARACTERIZATION OF BUSINE:>S MODELS

al

Equity split for DC plant + distribution r e*work as per
lease period

Flow in Concession type busines mo@

. 4

*

aster agree
ownership @

Master agreement for
power and water supply

Shareholders (DC

operators, investors,

public utility) Revenue

Construction ¢ontrae O & M contract

 The SPV acq@ownership @uring the lease period
» Tender process out the best results and costs

» Risk is efficiently transferred to the SPV

Revenue Building owners,

anchor loads,
consumers

—PC contrzctur DC provider/operator

Service contract

Source: National DC potential study, India

BUSINESS MODELS



Traditional

4 )

D‘E":l"‘i’tser 100% Developer equity <50%,0="eloper ejuit 0% Developer equity
Developer retains risk « ~quity partner ;hai s » Max risk transfer
but has full control ) cost anc sk - 25-50 year BOT
O&M or management  « <« Partner:ncy biing contract
can be contracted ’ or zratio. al expertise « 3 party finance
Potential sale ¢«
concessinon post
completion

Potential b | itv/DE

Equity None - (9% Developel Je;fa(t)gg/g?#g/ DE <_)pe_rators/0ther

Investors eGulty egui ty investors equity investors

Opelr?aEion ! iternal/C «M or All DC providers Al DC providers

Manageni.".c con.tractor

.

Source: King and Spalding for District Energy in Cities Initiative

BUSINESS MODELS



ESCRID) N

Special power and water tariff: Tariff for power and water for sueh projects must,beregulated in such a manner
that the ROI becomes lucrative for the DC service companies.

Finance at low interest rates: The public sector with itsinvolvement can secure finance at lower rates of interest
for the DC service companies. This can be done by public sectoracting’as a guarantor/underwriter for loans.

Contracting experts: In India there is a‘dgarth’of lawyers’ with expertise in drawing complex contracts for PPP and
tender based business models for district cooling. Help can'be taken from international contracting experts, for
executing transparent structures forboosting stakeholder confidence and easy replication for future opportunities.

Availability of reliable power: I'he paramount requirement for district cooling viability is the availability of reliable
power source. If the powensupply is not reliable'the investors / sponsors have to provision for the standby
arrangements such.as,DG-Sets etc. Thisisubstantially increases the finance and land requirements for the project
and dampengsthe interest of stakeholders. Separate substations and transmission routes should be provided by the
government in order to increase private sector interest for such projects.



MODULE 6. BUSINESS MODELS. FINANCE & CUREMENT

Major cost components oﬁqs.proje

Land/lease costs for DC plant Q

Equipment/Machinery costs

{J

. . . ‘ . ﬁ‘lllll Consumer 1
Construction & laying costs for commonr distiibuiion network

al

Construction & laying costs for ii liviu 'al network/p’ ot ¢ »nne: tions Consumer 2

V.
¥ ~\

Costs for metering er.ipmcnt for individuai o stvurk/plot connections — e e Consumer 3

- '
— Common distribution network
wn==nn |pdividual network

Plot connection

FINANCE INSTRUMENTS



Depends on Business Model
1. DCP

« Master developer (traditional

2. DCN

* Master developer ( Tra

« Various upfront/reim

3. Plot network /ET

« Customer und odels

mod
» SPV but pass through to custo qt%@?cessmn models)
o eI

nt opti quity JV/Concession models

Qﬁ

4. ETS equip
« SPV @mu customers under connection charge

Source: King & Spalding

FINANCE INSTRUMENTS



MODULE 6. BUSINESS MODELS. FINANCE & CUREMENT

How much does District Cé\ﬁm coS

Due to its ability to use waste heat, higher efficiency cooling an m storag ith avoiding individual
energy solutions and their maintenance and over-capacity.di ooling ca e d far cheaper than
nd fossil'fuel consumption in energy dense

‘ Absorption Chillers
. Free Cooling

@ cEiectric Chillers
‘ Network

,,,,,, . '\ . o @ Commercial
Chiller Cost

. Domestic Air
Conditioning Cost

@ Commercial/Domestic
COMMERCIAL DOMESTIC Electricity consumption

|Fmgﬁ||ﬁ§%

Source: District Energy in Cities. Unlocking the Potential of Energy Efficiency and Renewable Energy

FINANCE INSTRUMENTS



MODULE 6. BUSINESS MODELS. FINANCE & CUREMENT

How much does District Cooling cost? - Im

nce of.load density

Load density is crucial to reducing the cost of the cool nm Cities sh<€df ure that the majority
- es, Subsidies and advocacy.

‘New’ cities beginning to develop DC should o |
focus on ‘priority zones’ with high load density Hoat N m’“ﬁ‘?;‘ag’\o trict Heating Network Costs

to prove the technology. }_\ | i

K e Neciwork Cost and Connection Cost
a

(70% aparuments; 30% houses)
‘Expanding’ cities should be designi

city to have a higher load density. re | -
mixed use zoning to optimise in %s. AN, T — - |

‘Consolidated’ cities ma Qd off a P( TSN )
0 5 10 15 20 25 30 35 40 45 50

of CAPEX and can nnectin
dense nelghbour d Interc Linear Heat Density (G]/metre/year)

systems. Qﬁ
Q % Source: District Energy in Cities. Unlocking the Potential of Energy
i it Effici dR ble E
‘Refurbishment” cities should” focus on iciency and Renewable Energy

maintaining high customer connection.

(o

ouT!

@ Nciwork Cost and Connection Cost
(100% apartments)

— INNER CITY

FINANCE INSTRUMENTS



MODULE 6. BUSINESS MODELS. FINANCE & CUREMENT

How much does District Cooling cost? @ Ination and capacity

Strong coordination between different city functions @multi-st e$ coordination

framework’ is vital to reducing costs.

Capacity within local stakeholders for assisting proje rough’

and development costs (~20% of investment).

@g process reduces the planning

y network costs, Sweden.

Huge potential for sharing cost of
earthworks with other utilities,
transport/area development
surfacing works which dra

reduces cost. @

The influence of @orks on the
cost (61%).i iit saQa'!

M Earthworks, traffic control
and restoration of road
surface

M Plumbing and installation
of pipes

m District heating pipes,
insulation, valves and
fittings

reason why the ¢ost of net C
vary so mu tween cities.

7 Project development and
planning

BUSINESS MODELS



MODULE 6. BUSINESS MODELS. FINANCE & CUREMENT

 Having a heat or cool profile that is very
seasonal will mean low utilization for heat
capacities, such as CHP, meaning higher costs.
Connecting anchor loads such as swimming
pools can ensure higher utilization outside t

traditional heating/cooling season. %
» Aheat or cool profile which fluctuate@ to
ow

200 400 600 800 OO W00 W00 B00 BOO 00 200 2400
Time

Jul Aug Sep Oct Nov Dec
@ RESDENTAL @ HOSPAL @ SHOPPINGCENTRE @ OFFICES @ LEISURE CENTRE

Comparative costs of CCGT CHP

high across an average day ca : 120 I

utilization and higher costs. of hea g2 w0

cool can avoid this and f an avoidg‘g 58 s I

electricity demand duri period or 85 " i 0

loads also reduce e be low & - 7 = &
3 0

20% 30% 40% 50%

Load Factor

60% 70%

high demandQ

Source: District Energy in Cities. Unlocking the
Potential of Energy Efficiency and Renewable Energy

Note: CHP heat tariff in graph calculated from required return after
electricity revenue

BUSINESS MODELS



MODULE 6. BUSINESS MODELS. FINANCE & CUREMENT

How much does it cost? - Disconnection FQ&\ ossil,fuel prices

Gissing’s di t heat price managed to disconnect from the oil
 Higher efficiency, use of waste heat i ore energ

and renewables means DC uses less
fossil fuels and is thus more resilient
to fossil fuel price increases and will
enable a steadier price for heat or
cool.

g 3
Price of oil in Dollar / Barrel

rs
=)

w
=)

* However, decreases in fossil -
may make alternative techn Ay H-I -UI'I'I'I i |
seem cheaper, especially.| N 9 '°:::::::.:.:';;::::r::::’:::*::f:::;‘:.zzf.?:::r:.?
absence of a strong car
mechanism for Ieve

[
=3

-
=)

Fossil fuel price projections will be accounted for in the feasibility
field. study of the project.

‘New’ cities may use gas, coal or electricity which can initially
compete with conventional technologies and may reduce short

. o term risk.
Source: Solutions gateway Starting district

heating in existing cities and developments

BUSINESS MODELS



MODULE 6. BUSINESS MODELS. FINANCE & CUREMENT

Technology | Costin China (USD/TR)

Absorption  300-350
Chiller

Electric 250-300 84.62

Chiller 400 " C)
@ $\\ 95.38
00 @s\ 112.31

130.77

Q 7@% 149.23
Q 80 156.92
é 90¢ 178.46

1000 198.46

Q 1100 218.46
1200 246.15
1300 300.00

Source: DES Initiative

BUSINESS MODELS



MODULE 6. BUSINESS MODELS. FINANCE & ZROCUREMENT
HOW TO FINANCE DC PROJECTS?

Types of Financin K
Most of the projects are public sector funded becau its ability to finance at lower

interest rates. Even in private sector projectsQIP tor can e private sector in

securing finance at lower interest rates by acting as a guaran derwriter. Some of the
examples of public and private so '

Public Finance

Public debt at low

interest
K Development bank
loans at low interest
City level subsidies

* Energy revolving funds

FINANCE INSTRUMENTS



MODULE 6. BUSINESS MODELS. FINANCE & J/ROCUREMENT

olicies can leverage
ivate sector
Setting up investment in other

g Demons’.au- 3 networks
revolving new po 7 .68
fund

revolving fund to create :
Demonstrati

multiple starter networks ng new
techno'ugies

‘New’ cities can set up a \K :Demonstration of

City assets like land,

Cities can provide grants
P 9 public-rights-of-way &

to projects and/or attract Segﬂgng o .
national/international providing Finance access to publicly
grants (Cities) owned a.nchor Ioa.ds,
reduce risk of projects
gual-r:?\?:c, prgﬁgiton Many cities use their
City’s can guarantee pro ( 2:‘9"1 Tax credits and bond access to cheaper debt
lower the cost of deb @ ' N exe;’;ﬂons financing to lower the financial
socially import@ : v;n;ism:: r:]asx cost of a project

FINANCE INSTRUMENTS



MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

FINANCIAL INSTRUMENTS

L/
Investor understanding ofinvestmenb\’ﬁg project phase

> O

Project phase Risk exposure Financial instrument | Possible finan<ing body
1. Feasibility Demand G
Permits g 0
Competition @ &&\

Credit

Price

External impacts... %
2. Development Same as above nt or Proj Same as above or project owner funds
3. Construction Construction, fi @% Infrastructure fund

nal or international funding

4, Operation Operational Pension fund, Insurance, Infrastructure fund

5. Reinvestment M rate funding Owner (municipality/ city/ private company)

a %,
Source: DHC Think tank to estr@

FINANCE INSTRUMENTS



MODULE 6. BUSINESS MODELS. FINANCE & CUREMENT

Demonstration Projects \&

“‘By demonstrating new technologies, new policies and strating | %}al capacity, cities

lower the perceived risks to private investors, loc ents a undlng sources and prove

the commercial viability of district energy”. District Energy in Citie ive, UNEP, 2014

Q ’&

eas%’e\

heatmg%twork
%qect to

CASE STUDY: Vancouver

« City owned demonstration proj %ﬁ
Creek Neighbourhood Ener @
« City-owned greenfield E&Q

using waste heat from

* Financially structur apnvate
prove commer | |ty

» Demonstrat onn t es in the city.

* Has Ie@ew d|@ ng system and the
switchi two oth ystems from gas to
renewables.

Source: Sauder, Integrated community Energy
system Business Case Study

FINANCE INSTRUMENTS



MODULE 6. BUSINESS MODELS. FINANCE & ZRQCUREMENT
GREEN BONDS

Definition

“Green bond is a debt security that is issued to raise cap e /flcally t@n‘ climate related or
environmental projects”. World Bank, 2014

CASE STUDY: Gothenburg, Sweden

the DH b gZJ % (2018)
... Other examples are Johannesburg and Paris

City council adopted 12 local ent ss\\\
quality objectives with associ med%
objectives

Green projects form a p jo of assets-eligible

for financing and refi by onds

(e.g. RE, EE, clean port gre S...)

The green bon orts t nlsatlon of

Source: climatebonds.net, GreenGothenburg.se

FINANCE INSTRUMENTS




MODULE 6. BUSINESS MODELS. FINANCE & ZROCUREMENT
REVOLVING FUNDS

L/
Definition ’\&
“‘Revolving fund is an amount of money that exists in ord. nance So but from which any
loans must be replaced in order that the full amountis a le again’. ridge Dictionary
L 2

« Promotes testing and scalin
LAY
» Supported th plementati a tri-

. Sgt in 1991 W|.th.US$20.2 million fr ng a
city-owned building ENERGY FND
L@% tions in
renewable energy, en%fﬁcienc d
reduced fossil fuel con ion
* Re-invest profits int rojects g
generation @na 'a&ith know-
hOW < , % SAVINGS
Source: 100% Renewables

FINANCE INSTRUMENTS



MODULE 6. BUSINESS MODELS. FINANCE & ZRQCUREMENT
CITY LEVEL SUBSIDY

Definition
‘A subsidy is a form of financial aid or support extende onom/c usiness or
individual) generally with the aim of promoting eco soc:al p eyers, N

CASE STUDY: Paris Urban Heating C ny (CP

PCU

* 50% renewable or rec in 20@
* 60% by 2020 %
« If 50% target is met, Q nal mce%
% to cosﬁ

 The municipality owns 33% share i
CPCU’s targets on heat producti

reduce VAT on heat

* The concessio ct sets a the heat
delivered ag wables

» For those ' usmg, the city
enforce ecial Iaw

Source: District Energy in Cities, unlocking the
potential of Energy Efficiency and Renewables

FINANCE INSTRUMENTS



MODULE 6. BUSINESS MODELS, FINANCE & ¥ ROQOCUREMENT
LAND VALUE CAPTURE (LVC)

Definition

‘Land Value Capture is a policy approach that enables n les to r nd reinvest land

value increases that result from public lnvestment ment a

Highlights

* Applicable to new development ar \ train station) and new cities.

* In Latin America transition of rur n can increase land value by 400%.

 Capture land-owner windfalls f aIu se to finance new infrastructure investment.

* Typically used to financ%nfrastru (e.g. train or metro) that leads to the land-value
increase but high potené\ inance atlng infrastructure.

* Use land-use poI| h as m zonlng and compact land use to design areas to be
high potential heatln

« Finance distri ng eéent using DB-LVC.

. hi

China m gh-potential urban areas around new transit stations to finance
infrastr investment district heating.

FINANCE INSTRUMENTS



MODULE 6. BUSINESS MODELS. FINANCE & ZROCUREMENT
PROCUREMENT IN DES

Procurement options will depend on the business plan an . of private sector involvement.

Designing a procurement package that will attract bids private sector can
require experience in local authorities or mun|C| and ca‘&sun ing is key to ensuring

procurement is high quality and competltlve

International and national support in ¢ UI| as well as city-twinning and inter-
city support can ensure that cities hav prlate |n deS|gn|ng procurement packages
and contracts with the private sector %

If district cooling is to be under a‘concession contract the procurement package is an
opportunity for the local a to contr |rect private sector investment.

Many cities procurQ%ate sec@hon term design and build contracts.
ra

DCS tend Requlres price regulation to ensure:
* Und Iy, overprlc
. NormaIIy, treat them as a public good
 Re-structuring of city’s urban plan

PROCUREMENT



True cost pricing Price ap 'NL viice regulation

+ Benefits: works well . Benefl sures pr|c Benefits: a simple
when interests are rem ow the method that does not
aligned in keeping prices set oId require detailed
down nge regulation and can

« Challenges: it does not that d s not potentially realise
control increasing clude ro m forJécal efficient prices if proper
spending in for example condltl (competition)

operation and
maintenance, incr

depreciation time
mcreasmg salk

Q/Q

mechanisms are in place

Challenges: it does not
sufficiently account for
sunk-costs made by
customers who connect
to district heating system

DCS tend to be natural monopolies. This requires price regulation to ensure undersupply; overprice

PROCUREMENT



MODULE 6. BUSINESS MODELS. FINANCE & ZROCUREMENT
REGULATORY INSTRUMENTS

/
Tariff structuring \

Component description Cost recovery

Connection Connection fee
fee (USD/TR)

2
Declared Declared load charge  Capital cost recover the DCP and the
load charge rate — capital cost within each plot/btildin

rate recovery
(USD/TR/Yr) This should o@t princip
Declared load charge Fixed O& r, lifec
rate — fixed O&M For afcale gar, mea e lower of :
recovery p.a. and
. e change in [Country] Consumer price index, expressed as a percentage from the prior
calendary current calendar year

Electricity QEIectricity it rity rate pass through
Consumptio
n chargerate Tsg wateQ TSE a@ity authority rate pass through
(USD/TR-hr)
mQ éalendar year, means lower of
1. 3% p.a. and

. The change in [Country] Consumer price index, expressed as a percentage from the prior
calendar year to the current calendar year

Source: King & Spalding

PROCUREMENT



MODULE 6. BUSINESS MODELS. FINANCE & ZROCUREMENT
REGULATORY INSTRUMENTS

/
District Heating Regulaqu

ﬁ » No ‘one size fits all’ regulat oi m@ r the sect *

* Models range from heavy over aucrat|c and prescriptive) to
Company a ‘light touch’ approac h no prlce rex
* Impact on Ilke fprl participation
® « National G %nts e ct an overarching national law which
gover ritma overed by wider energy sector legislation
A
Customer .

may al ecessary to ensure that the sector contributes to
% able energy or CO2 reductions

of fossil fuels

objectNK
Q Alternati this can be accomplished indirectly through carbon pricing
O gt

|
St ( ) « Corre ance that protects consumer rights, enables utility operators to
ate . : L :
cover costs, make a reasonable profit and incentivise investment in the

sector (especially needed for decarbonisation)

PROCUREMENT



e High opportunity district cooling
zone identified.

¢ 2011 District Cooling Act mandates 0,
connection which ensures busine
model is sustainable 0

e Tariff regulations ensur@ners

protected from high

e Future financi hared wi @
customet) @

Source: District Energy in Cities. Unlocking the Potential of Energy
Efficiency and Renewable Energy

PROCUREMENT



MODULE 6. BUSINESS MODELS. FINANCE & ZROCUREMENT
TENDERING DC PROJECTS

What is tender and(@. i

*Refers to the process whereby governments quest I (RFP) is a project
and financial institutions invite bids for large announg osted publlcly by an

projects that must be submitted within a fin|t indicating that bids for contractors
the project are sought.

deadline.

*A tender offer is a public solicitation @ @ FP defines the project, for the company
shareholders requesting that th eir issues it as well as the companies that
stock for sale at a specific pric %a certai respond to it.

time. 6 *The RFP describes the project, its goals, and

the organization that is sponsoring it and
outlines the bidding process and contract

O 2 Q terms.
*RFPs are used by most government agencies

and many private companies and
organizations.

PROCUREMENT



MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

Why tender? | é‘ |
1. Required by law/rules C) ek

2. Transparency S - ' TENE
3. Seek VFM q\ = T
4.  Efficiency Q @ (Name of Project

Project Ref: [ 1

5. Competitive tenS|on *
PROVISION OF DISTRICT COOLING SERVICES
6.  Risk allocatio @latlon a%% T
KinG & SPALDING

7. Bank I|
8. é)n the DES turmg report Source: King & Spalding

PROCUREMENT



MODULE 6. BUSINESS MODELS. FINANCE & J/ROCUREMENT

TENDERING DC PROJECTS

Tendering tips for D ject§

5. Conduct RPF
process and
issue RFP
versions of
project
agreements

1. Develop a
comprehensive
procurement
plan

2. Conduct a 4. Short list
“project 3. Conduct EOI qualified
bankability” test bidders

8. Allow
7. Develo, limited 9. Ring fence 10. Capacity
cl.ar feedback, negotiation building -
evalu tion ? QcA and face points with lessons
rmethodo.ogy 1o face PB learned
sessions

6. Develop
clear output
specification

Source: King & Spalding

QO

PROCUREMENT



Approximately 70 pages
PP Y 19P% able of contents
Introduce the DC project and its components \ Page
- 1
Explain: Technical, commercial and legal = | 2 ProjeCtOVErVIEW. .......ooveeeeieeee i 1
expectations e and Technical Matters............. 6
................................ 7
Outhne proposed busmess mode| an ach ionalMatters.........coooeeii.. 10
legal agreement osal Preparation..........cccceeeeeeeeeveeeenn., 10
7 Post-Proposal Matters....................ooel. :12;
: : Appendicestothe RFP ...,
Provide a clear and realisti Tender Return Schedules ............coovveeii.... 58
DISCIAIMET <. 70

PI’OVIde II’lStI’UCtIOﬂ t on COTﬂp@& Timetable - 4 weeks to produce

Source: King & Spalding
Set clear iteria @
dule

Request ten return sche

PROCUREMENT




Example of Appendices to RFP:
Form of bidder conformation
Form of tender bond

Forms of project agreements
Form of preferred bidder letter
Bidder tariff and BCFM

Technical requirements

TR projections

Location plans (b.
DCN design plans Q

©CoOoNo ks wWhd~

<&
S

Source: King & Spalding

idde '
< T9assess
echnlcaT statement and

0

su
plantatlon schedule
roposed DCN contractors

Vqume 2: Commercial proposal

ne

Executed tender bond

Financial statements

Tariff proposal

BCFM and Financing methodology
Comments on project agreements

PROCUREMENT




MODULE 6. BUSINESS MODELS. FINANCE & ZROCUREMENT
TENDERING DC PROJECTS

Se teml er October
Kick-off Meeting
Internal meeting
Meeting with bidder(s)

RFP Submission
Internal meeting

Response deadline

Report to Committes

Negotiations

Financial Close

8/'9 May 2018

22 May 2018

5 June 201

11 June 2

19 July 2|

19 July 201 August 2018
5- 23 August

11 October 2018

Source: King & Spalding

PROCUREMENT



MODULE 6. BUSINESS MODELS, FINANCE & ¥ ROQOCUREMENT
TERMS OF REFERENCE (TOR)

\

* In DC projects, Terms of Reference define the purpos struct e project. They
show how the project in question will be defined G
* They consist of:

* vision, objectives, scope and deliverables (i at has to b

« stakeholders, roles and responsibilities will t px

* resource, financial and quality pIan it wi d)

 Work breakdown structure and 2 l.e.w e achieved)
» ToR are created during rlier stag%y the founders of the project. They are

S

documented and prese@( he pr nsors for approval. Once the terms have
been approved, the rs of the& am have a clear definition of the scope of the
project. They n be to progress with implementing the remaining
project dellve

* The Ter@?eferenc%ut the activities and analysis required to develop a Detailed

Project Report.

BEST PRACTICES



After the planning and the designing part of a project are comp%a DPR is prepared. It is an

extensive and elaborative outline of a project, which mcludeQQ tial infor n such as the
resources and tasks to be carried out in order to make the pr@ nto a success.

A DPR for a DCS project has the following main components Q

An initial technical and cost-benefit analysis a?odellmg 0 ative DCS technical options
including: alternative plant locations and ne ative refrigerants, trigeneration,
RDF boilers, waste-to-energy connecti S thermal, renewable heat, thermal

storage, hot water provision and optio entl onnection and billing

Determination of costs for bu usual ipment, O&M, space requirements, replacement
costs, etc.) and analyse pay I|ty of d% stomer types

S | implications including the arrangements for peak
and backup capacity., This shoul% etails of technology types, sizing and phasing of plant,

safety considera 8.0. O, ammonia etc.), thermal storage, required chilled water
temperature, ex d EFL ment, water supply (including Treated Sewage Effluent), other
relevant associated plant and temporary supply options for upcoming buildings

BEST PRACTICES



MODULE 6. BUSINESS MODELS. FINANCE & ZROCUREMENT
DETAILED PROJECT REPORT (OFR)

ically and financially best
eir utilisation, thermal and
account of the nature of the
international best practice in

 Plant sizing and configuration scenarios, operating parameters and operm@&trategy tec
matched to the identified cooling and power demand profiles, the number of each chi

electrical output rating, where applicable. Suitable diversity factors sh identified thﬁkj

individual cooling loads and used to inform appropriate plant sizi n@ing that re
this field
*

 Network phasing and connection requirements and acc r these implic \ e future proofing of the energy centre
design and plant operation conditions. @ 3¢

+ Assessment of existing utilities infrastructure in gas an e%id import/export connections for compatibility with
energy centre(s) connection requirement vaila import/export and to determine the technical and cost
implications in relation to the schem%

* Fuel choice and supply including.@a electricity A&onstraints, gas and electricity tariff regime and purchasing of
Open Access electricity. @ K

lectr
* Energy centre location a @ ential opportur@’)r third-party hosting of central plant. Initial plant design and constraints

* Third-party h@@nd ocal're Q{hat could augment the district cooling network.

« Evaluation of noise and heat island effects from the cooling towers in DC plants to nearby buildings, environmental benefits,
including GHG emission reduction, low-GWP refrigerant phasing, annual saving in electricity and water consumption etc.

BEST PRACTICES



o,

g al m

Yerevé?j‘i, Ar-meni'é“Sburce: Unsplash




FoIIowmgare w of the techn

MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

e Hiranandini estate is a township in Thane
spanning across 300 acres.

e Existing and future energy demands N RN
commercial offices, data centers ote ( _ |

e Estimated demands: Q ﬁ e, 1

o Peak cooling demand: i . HE\ :
A - .j s R

oAnnual cooling con n: 39, yro |6

»

o Total eIectnm@mpnor& MWh/yr source: Hiranandini group

ptions for the supply of chilled water, two primary options for district
cooling at Hiranandani Estate were analyzed: Electric Chiller & Trigeneration

BEST PRACTICES



Hiranandani network summary

Total cooling demand

Peak cooling demand (total of all
buildings)

Note: diversity factor of B0% is
applied to this demand

Option 1:

Electric chiller capacity

Option 2:
Tri-generation option capacities
Number of cooling connections

Number of phases

Key cooling loads
Assumed operating temperatures
at peak demand

Source: Thane district coo '

2 —IT Building nn

IT Buildi ﬁd in third y
Bullding 1, 2 & 3
RO
@:w 5°C, return 11°

e-feasibility.st

38,888,334 ton.hr/yr
11,295 TR

9,754 TR

Gas CHP 4 units, total of @
Absorption chill
i 1]

Auxiliary electric

in second year,

Capital costs
ntingenc\r}’

MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

Electric Chillers
ZU year

40 year

%1,16,03,99,058

Tri-generation

20 year 40 year

% 1,95,07,60,553

23.4% 23.3% 18.7 % 19.5%
%61,30,05,061 ®74,87,27,806 %42,25,24,736 %63,50,45,446
5.4 years 5.6 years 6.4 B.5
Annual savings to customers
lative to benchmark £6,06,32,056 %8,96,87,549
Lifetime carbon savings® cC 1,97,071 2,87,780 4,78,403
Ll tC0:e tC0ze tC0se

nitiative

BEST PRACTICES




Shareholder 1:

Empower, Singapore
Power etc. AN

Shareholder 2:
EESL subsidiary

Not required but
perhaps Hiranandani
could take a 5-10%
equity share

Contractor

Source: King & Spalding

Private sector S§ District

— .. Cooling Plant
e.g. Tabreed, )
9. rax ', Site Lease

Concessio
Agreement

nclude upfront payment, fixed
payment, variable monthly

payment
Oo&M
Contract
DC Possibly DC operator
and SPV are the
Operator same company

TCS
Amazon
efc.

BEST PRACTICES



MODULE 6. BUSINESS MODELS. FINANCE & ZROCUREMENT
CASE STUDY: THANE, INDIA

Recommendatk%\& (ﬁ

 The suggested business model should be@r assew consulted on

during Detailed Project Report preparati
 Negotiations with building owners by @d DC operator as it is
sensitive
 Concession agreement ens@m b |II be connected
* Invite private sector to ifferenf m s and contracting structures
 Suggest residential | |s nS|der uId have different contracting model)

(é\

BEST PRACTICES



MODULE 6. BUSINESS MODELS. FINANCE & J/ROCUREMENT

CASE STUDY: THANE,

INDIA

The role of local governie

PLANNER AND REGULATOR

Land classified as high priority and medium ' .
priority zones for DC development

Set targets specifically for DC sector
GIS mapping and develop DC bencriaiks

o V

PROVIDER AMD CONSUMER
Use public buildings (o anchor nevy district
cooling development
Mandate thet specific building tyncs are
developed as district cooiing ready

Ensure planned grecn pbui'ding incentives
prcmoie DC development

FACILITATCR Or “INANCE

Attract funding for project from multi-lateral
develcpn eric hanks, state and national
leve! Sraitsetc.

« Poaliavestment with other municipalities

COORDINATOR AND ADVOCATE

Organize and co-ordinate multi-stakeholder
group

Establish a “sustainable energy delivery
unit” or include within the smart city SPV

BEST PRACTICES



MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

* No domestic fossil fuel resources,
import natural gas, DH supply up until

1990s Q

« Today: individual heat solutions: wo @
kerosene, electricity, gas boilers

» District heating on existin W
60% > expensive dome&@as-ﬁred Q
boilers %
aint

* Low-reliability, Q ance,\heat
losses, low collection raQ

Source: District Energy in Cities. Unlocking the Potential
of Energy Efficiency and Renewable Energy

BEST PRACTICES




MODULE 6. BUSINESS MODELS, FINANCE & FRQCUREMENT

| —

e Cogeneration on DHN could deliver 16 -, *W“ \1,;..q
AMD/kWh of heat compared to boiler b - ' W
houses on DHN delivering | , * ?"
22.7 AMD/KWh if electricity is used R/ !

e ArmRusCogeneration CJSC, re@
network, build CHP Q

e Yerevan minority shar%@

e Government Demuaranteel@
purchase pri ricity

atia :
producedir? cogen its of . u
the district heating project. mage: Ca

BEST PRACTICES



MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

CASE STUDY: YEREVAN, ARMEN)A

[/
Joint venture mod%
— . qCHP on DHN
Power Grid Municipality /- IigEE  Regulator could deliver 28
euros /kWh of
- Electricity ﬁ:\‘:’:;';'::t ‘ Tariff o ;r; " heat Compared to
sales -
(PPA) subsidy LN\ approva hodology E:;?dec.ted
\ euros/kWh
DH Network ui:-_(:s
Building
HOB cf‘;;‘;‘n 10,000 residents
reconnected.
ArmRusCogeneration Save 50.2GWh of
l/ energy and
Debt service ||pets QJIM gy
R |§\ N rment | 10,200 tCO2eq
Transfer of publicly

City and private
sector

enders

owned network to joint

t
ArmRusCogeneration CJSC ventre

(Yerevan minority stakeholder)

BEST PRACTICES



MODULE 6. BUSINESS MODELS, FINANCE & RQCUREMENT

CASE STUDY: YEREVAN, ARMEN)A

L/
Process of developing DES iaj’(e evan

Heat Q &
— plann’ ng
Monitoring 5
system Feasi’'.n.y

. {
operation BNy

Metering | Proo g5 Regulatory
equipment in framework

orovan

~apacity
building

Negotiations
International Public
consultants consultations

BEST PRACTICES



VIO L

PLANNER AND REGULATOR FACILITATOK OF ~INANCE

Worked with national government to apply ' * Free use of municipally owned DH

infrasu1ic '.e 0 enable PPP demonstration

» multi-part heat tariff < alternative S
Proje.ci.

« preferential electricity feed-in tariff
(internalizing benefit of heat ir ti -
electricity price) < marginal price

> ! evaraged more than 9 million USD of
FL's for restoration of district heating
{ SEIE

PROVIDER AND CONSUMER COORDINATOR AND ADVOCATE

« Utilising municipaily owned district heat
companies as an investment venicle for » Cities role will be in coordinating multiple
upgrading neiworks. district heat companies.

» Setting waste heat rarifi froni steel plant to » Advocating system to other cities in the
pay off investment in cornection. region.

BEST PRACTICES



MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

e 42 different district heating
companies, some networks owned by
the city and some are privately
owned. ‘

e High pollution levels with current @ A St |
system: fined US$1.3 million i ngang Stee
S of

by Liaoning province for a
PM10, SO2 and coz d

e Some networks rheat|
under- heatin Hestioniy

Boiler
e L ack of @ter conn means
network underutlllsed

Source: Danfoss

BEST PRACTICES



Million RMB
150

<2.5 years payback Q

100

50

0

-50 -

-100

-150

-200

-250 -

2013/2014 2014/15

Source: Danfoss

&‘, available surplus
heat (15t phase)

gea”y eNergy 830,000 MWh

saving
Coal savings 173,000 tons

C02 emission

. 290,000 tons
savings

103 million RMB
Yearly savings (15 million
euros)

200-230 million
Investment RMB (30 - 35
million euros)

BEST PRACTICES



MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

CASE STUDY: ANSHAN, CHINA

L/
The role of the private s({@

* Local government worked with Danfoss @OWI t@ more sustainable

and integrated heating solutions for th
« Danfoss supplied heat exchangQ ast nectlon to steel plant

* The new transmission line wi wned perated by a joint venture that is
60% city owned and rivate. Iﬁ\constructlon will be sub-contracted to
individual contracto

« All existing dIS eat C {@s will remain, purchasing heat from the central

transmlé

BEST PRACTICES



@ MODULE 6. BUSINESS MODELS. FINANCE & J/ROCUREMENT

CASE STUDY: ANSHAN, CHINA

/

The role of local gover ‘4‘

PLANNER AND REGULATOR

Developed with the help of private sector a

new strategy for district heat development
in city.

City’s focus on pollution reduction is ke y
driver in transforming system.

PROVIDER ANZ G CNSUMER

Utilising municipz.. ' © vned district e at
companies as a.” in* estment vehic,» for
upgrading i 3twu rks.

Setting vas 21.3at te".f ficm s.2el plant to
p 1y off investment . » ¢7.nneciion.

FACILITATC n Or FINANCE

* Directly financing riajority of improvements
in the City ircli ding connection of waste
heat L.ia o transmission line.

» Laipe Gy investment has leveraged private
iny 2stment in transmission line.

\V/

COORDINATOR AND ADVOCATE

« Cities role will be in coordinating multiple
district heat companies.

« Advocating system to other cities in the
region.

BEST PRACTICES



MODULE 6. BUSINESS MODELS. FINANCE & FRQCUREMENT

» Danfoss bring international expertise in
district heating development

* Anshan use less coal and thus poIIut@ f_
less. o

* Investment provided from @
sector in transmission i ces ris : et
to city and allows fun e used '
elsewhere. Q g 205 -

< ’ @Q Image: Rincewind42 o

BEST PRACTICES



Business models are key to ensure a stable and_ viable'DES service, during its complete life-cycle
(development, operation, end-of-life)

Business model can have a large influence on.a project’s perceived risk and funding costs
No single model is applicable everywhere

DES business models based on ownership type,these are: Fully public model, PPP/hybrid and
Privately owned.

The relative involvement of the public or private sector depends broadly on two factors: (1)
return on investment for projectinvestors, anth(2) degree of control and risk appetite of the public
sector.

The city can facilitate finance through various instruments, such as: demonstrating new
technologies, new policies, creating City assets, debt provision and bond financing, tax credits and
exemptions,/loan guarantees,and underwriting, securing and providing grants, or setting up a revolving
fund.

Regulation can act as an incentive, particularly in less mature DE markets



Publicly-owned infrastructure is often recommendablesince it will.often require significant efforts of
community engagement

|dentify where competition can be introduced, for.example in"the\production parts through tenders
Continuous communication between various’stakeholders

Removal of regulatory barriers as well as,optimising and simplifying the regulations at the local
and national level, should be promoted:

Picking low-hanging fruits: startwith high-demand consumers — while making sure the full potential
can be exploited

Frameworks for providing.low-cost financing“options and avoiding (unnecessary) administratively-
heavy processes is.an important precondition to effectively engage communities and industries.

Development of insurance/schemes to de-risk renewable sources such as geothermal

Set up a comprehensive district energy governance scheme, including price regulation, ownership
and legislation



DISTRICT ENERGY

ars q
=] -
Ej
=1 B :

CON

PR
YOU HAVE NOW L@m E-TRAINING!

For more information about tr@;ive or t@ng, please visit the following websites or contact:

./
|

www.districtenergyinitiative.org

iroj ;l ézﬁ unep-org

o* ®e
COPENHAGEN CENTRE
; ON ENERGY EFFICIENCY CZeZ.unepdtu.org
SEforALL EE HUB



BUSINESS MODEL
nemes . RECOMMENDATION - BROWNFIELD  UN:

INITIATIVE st

Shareholder 1:
Private sector District @ 0

N . Concession
. Cooling Plant
e.g. Tabreed, AN Site L Agreemen
Empower, Singapore AR e Lease
Power etc. N

Jupiter Hospital
Viviana Mall
Korum Mall etc.

Shareholder 3:
Land-owner

adjusted to share risks and may need
to buy-out existing equipment

Not required but
perhaps TMC could
take a 5-10% equity

share

O&M
Contract

DC
Contractor Operator

Possibly DC operator

and SPV are the
same company

King & Spalding
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