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Abstract

“Infrastructure Cost-Benefit Analysis and Financial Plan Manual” is an important
guidance paper to evaluate infrastructure's economic and financial plan. The
manual has been completed for more than ten years; thus, there is the need to
renew the content. After examining infrastructure assessment manuals and Cost-
Benefit Analysis reports of Infrastructure sectors from several countries, our team
give out our suggestions, including the criteria of direct and indirect benefits, the
clarification and example of economic benefit analysis, the solution to  spillover
effect and land value-added effect, the standard to discount rate, the comparison
between old and new method to calculate self-liquidating ratio, and the
introduction of scenario analysis by EXCEL, to increase the practicality of
manual and to solve the economic benefit double-counting issue.
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« assess the project profitability for
the project owner and some key
stakeholders;
« verify the project financial
sustainability, a key feasibility
condition for any typology of project;
« outline the cash flows which
underpin the calculation of the socio-

economic costs and benefits
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the market, which may be distorted.
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pollution and increased accessibility AR &
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commercial benefits and costs. The
analysis involves determining the
various benefits and costs associated
with each alternative and option over
a certain analysis period, to determine
the relative economic efficiency of
these alternatives and options.
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The values of travel time savings
represent the opportunity costs of time
spent their

journeys.

by travellers during

Greenhouse gas (GHG) emissions may
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construction. Energy efficiency has a HEEETRERENIIK - AR

direct social value, in addition to the ERMRILEEHI SRR AT

value of a reduction in GHGs, as the .
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energy saved itself has a direct benefit

to society.

Productivity effects may arise from MELRTEN . £EIRZENM
HEHEFH movement to more or less productive B R | L RS ORI EE ST g

s jobs, changes in the structure of the 2 " = 485 sy b

(E#EMER) =& FENTROTEREK

economy, benefits from dynamic

clustering, private investment, product

FER L - BIIANERILZ

65




2B 4k 2 E(2018)

market competition or the generation
and flow of ideas. Productivity effects
will typically lead to higher wages.

The sub-national analysis which
includes these effects in Net Present
Social Value (NPSV) and Benefit Cost
Ratios (BCRs) should be presented

alongside the UK-wide results.

Payment of tax and national insurance
made from an employee’ s gross
earnings are part of the output or value
produced by the workforce.

Economic infrastructure can be
geographically extensive and involve
significant investment in physical
assets. Productivity benefits should be
considered as part of appraisal,
including changes in the structure of
the economy that may result from

infrastructure investment.
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Any increase in land value as a result of
a change in its use reflects the
economic benefits of conversion to a
more productive use. The value to
society of a development can therefore
be derived from the land value.

A suitable public sector option should
be created to provide a benchmark for
comparison of direct public provision
and partnership options, costs and
value on a level playing field. There may
also be other directly provided public
sector options not comparable to the
PPP options (e.g. different in terms of
scope or benefits offered) in addition to
the public sector comparator.

EERTHERER - 21BN
ITHEBEEMERESHUE

—EELERBNG
ERBFG ol IEM AR BEE LHR
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HE 4% K E(2018)

E/MERE

Asset maintenance costs may be
substantial, occur over long time
periods and need to be accounted for
over an asset’ s likely lifetime. These
estimates should be based on an
organization’ s asset maintenance
policies.

Changes in risks to life or health as a
result of government interventions
should be valued as part of appraisal
and will usually require non-market
valuation techniques. The Value of a
Prevented Fatality (VPF) measures the
social value of changes in risk to life. In
cases where alternative levels of fatality
risk are involved in option design, VPF
allows this to be taken into account.

Payments of tax on foreign
procurements are included in market
prices in the social value calculations, in
the same way as they are for UK
purchases. Manufacturing and supply

EHEEHE . BEHEENAR

STEANLBITEE -

EHEREVERTE . BE
BRI RREEN— R
A1 BRAOEL B R Bk A G L
EHEAMEP -

M AREER(CHEERME
5 . BN FEEREREE
A TR SR
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HE 4% K E(2018)

chains are generally global in nature,
meaning all procurements on average
are likely to have elements of foreign
origin, manufacture and taxation
applied to their production.

BERAR : AFFTEE -
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=B 10 BISMNIEEEM =B AIEERBA-ER 28 Cost-Benefit Analysis (2014)
B 22 Cost-Benefit

Analysis (2014)

ey i) =Ry luch e dha ol =
* A commonly accepted practice is to EENaSERERNIAES
calculate the avoided cost for users to TEEREEERE—EY mEE
consume the same good from an TS TR - Bk S

alternative source of production. For )
example, in the case of water supply MEREE FMRIAAREEA

. projects, the avoided cost of water Hhz538 T BB KA -
BN transported in tank lorries; in
(EIENR) wastewater, the avoided cost of | + mMEREHN: ERESRIEHN
building and operating individual eSSBS ERES

septic tanks.

£ FlladsgsP N CE%
WAL -

Quantification of the volume of
emissions additionally saved, in the
atmosphere because of the project.
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ER%8 Cost-Benefit

Analysis (2014)

* Indirect effects occurring in secondary

. . * n‘\ |(§/7jr mA *%EQ?&:% : E%gl\/ﬁﬁ/}ﬁz
S LFH markets (e.g. impacts on the tourism
= industry) should not be included in the RAIW . BOCESRRET - ARE
(BEME) evaluation of the project’ s costs and WA A St .

benefits.

- BERWTHLOMNEER MRS

An externality is any cost that spills over

from the project towards other parties EVAMEBRIND M - TIRFR
4837 /31 & B A without monetary = compensation. A e B RIS SN

Environmental effects are typical
externalities in the context of CBA.

BERAR : AFFTEE -

71



D% N-0h—}
(E#EM=)

JRX

Avoided capital costs : Avoided
capital investment costs (e.g. avoided
rolling stock acquisition costs).

Avoided operating costs : Reduced
expenditure, for example, savings in
operating, maintenance, compliance
and investment costs.

Improved accessibility : Reduced
accessibility costs in accessing facilities
such as hospitals and educational
institutions, or services such as
improved water supply. It could also
include improved accessibility to
transport for passengers with
disabilities.

Health and safety : The economic
value arising from a reduction in the
number of accidents, deaths and
security incidents. Initiatives may also
improve health outcomes by

T 1l BIMNCRIEBEM=EEAIEERIR-2M IFA(2018)
SE IFA(2018)

h XX

BEEETHAN  BREETREE
FEARERR -

EIEEEMAR . B - Bl
W EEEEE - HEMREL

WEEAE . RDASERS
AN (B Bk - BB
BE ) MEERIAA - oLl
Hia B OEEBEZBRERM -
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BN IFA(2018)

encouraging additional physical
activity (e.g. active transport) or by
mitigating the health impacts
associated with high temperatures.
This may also include improved
personal security.

| | +inEREE . BAREMXK
Land use impacts : Benefits and costs »

derived from land use changes dueto | = SR THRE - Bl JblE
the project. This may include higher = I N == %

value land use and public - N,
| P | A S B A RS -
infrastructure cost changes, impacts on

wider economic benefits, as well as . HEEREEM - TR M
second round impacts on transport
EENLH b b B EL 3 -

(BEUR)

benefits and costs and public health

t. | — 2 O /&~
oS . EABERE . BARKERE
Be5|llence: .B.eneflts derived from BB . it MEREIEER
improved resilience to adverse events

= = =+ 4=4
(e.g. the value of reducing the RmimEEREEZE -

frequency, severity or recovery of

IMNEEWA : EXREFHHE
AR E R PR 2B -

flooding events).
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JRX

Service reliability : The economic
value of improvements in service
reliability (e.g. journey time variability
on the transport network compared to
published timetable or service
availability for telecommunications).

Increased ancillary revenue : The
increase in revenue from other
activities, e.g. airport or station retail
concessions, advertising revenue, car
parking revenue.

Increased operating revenue : The
economic value from changes in
revenue to the owner or operator (e.g.
tolls or passenger farebox revenue).
Put simply, operating revenue less
capital and operating costs equates to
producer surplus.

h XX
BN ISR STAEEES -
[EETTIHEWA -
BINE8WA © BARERR
HIEENEREEE - fW
BMNBEEWAZE -
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BN IFA(2018)

B/ HLERAE

Capital replacement costs : Costs for
capital replacement such as for smart
motorway systems and IT.

Decommissioning and rehabilitation
costs : Decommissioning existing
assets and services; rehabilitation of
contaminated environment.

Environmental externalities :
Description of any significant positive
or negative environmental externalities
of the project in considering the merits
of a project.This may include air
quality, carbon emissions, water
pollution, noise and vibration,
biodiversity and climate adaptation
Issues.

Network externalities of the project
(e.g. Network Resilience) : Changes in
user behavior may have implications
for the broader infrastructure network
and infrastructure users not directly

BN . EREBRAOMAK
BIMATEZS SRR Z 4
IT -

BEREAX . BIFEIREEEMN
BIRZTRIRIBHZ W -
IRIRSMERE ¢ IR B

EERIEES R ERIMNIHE
mERmME - RHE - KT

RE - BF - EEREERE -

ERZEMELERNIINDE: AR
AIRBEEREEERN AU ES
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JRX

affected by the project (e.g. congestion
and health and safety network
externalities arising from a project).

h XX

BERAR : AFFTEE -

76




F[1E 12 BIOMNREBENEERARIREERB-AMEE EEM (2013)
48 EEM (2013) B 3t
. WD RBAE AR
Isolation occurs when people are
BAEE unable to access normal community AR ERERNEERTE
(EIEN) facilities or where there are long E5ps -
distances to travel to these facilities.
Agglomeration where firms and REBEYR . EREEBENATIE
workers cIus.te.r for some aCtIYItIeS that SETREYHEEREAEENY
are more efficient when spatially e
EEHEH concentrated.. R -
(B#EUE) * Increased labor supply where a BN NHth4s . RAEREEH
reduction in commuting costs removes oA S TR A PSR - B
a barrier for new workers entering the "’
workforce SIS HEREDHES -
Community severance is the BRI EERIEREEEZIE
dislocation and alienation a
: NEMTER  TEBBER
community feels as a result of roads
BE/MAERA which sever communities or hinder IEEANERM - SRNERMEIS A
access. It includes the effect of traffic o i s
on security and mobility of people, SHITBRBN - RAETRRNE
particularly pedestrians and cyclists
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#FaEE EEM (2013)

JRX

and the consequential effects on their
movement patterns and interaction.

External impacts are benefits or
disbenefits stemming from an activity
that do not reside with the responsible
government agencies, approved
organizations or transport users.
Because cost benefit analysis takes the
national viewpoint, external impacts
must also be considered.

Decommissioning / revocation costs

Fundinggap : The funding gap is
the deficit in cash flow that needs to be
funded by local and central
government if the activity is to be
financially viable from the service

provider’ s point of view.

Where expenditure on an activity has
already been incurred, it shall still be
included in the evaluation if the item
has a market value and this value can

h XX
RIEFZBZIEERNTE -
R ARBENm AT A REEES
AERW - BHIHZEINERM
MAZE -

RERBIRAAR

miaESRO . MmPETROE
A2 BURG BN A B BR >z 2 [E]
IBEMAVZEER

DR © REERBETD
ERNERGIW : £ih) EFFE
REER  MEELIRAE -
STERA . ABESETE M AREFRR
BHEZRPBMEEZNRA - &
mER - EEEMESSZE -
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TR EEM (2013)

JRX

still be realized. Land is an example.

In all cases costs are whole-of-life costs
and are to include all costs, including
capital, operating and maintenance
costs that are likely to be incurred at
any time in the evaluation period.

h XX

BERR © AR -
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iR RITIFEFME B EENR BB ERMRAIMREE - UGIRAK S
FEALBEABEAEN  BNEN T UREETENEE - N MIBEN
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RERIEIRR - BRI FEFMETEENEERNETERRM LR
AR - MHEAZEZEASFLL NaERAR -

KEY=(EE)BEAR

B EEETE AN A 1993 FEIRIRFAS % ( System of
National Accounts 1993, SNA93 ) #H - AR ESIEEBREA
- MEEmsTE  BIREEESAS  BUNEEREZEEHE
ME - fEERERETRERENEBEE=-EEQNSE &
IFENEAESEBEAENERL TN  #ZEERIEAESEFAR
SAENRERZES (SAOKKLEEENEEZES ) @ 8
EAZE MBI EONSEERAEERNNREEBRIERR
BANIER  ZERRERSHONSHES EREREER
A SIEEEN=EED (775 ) ERFEFMRA

1. £EEA
NHEELELE TRAE—E2=REXIUESE - B
HEFRIBINEESEM -

2. XHEGA
NHEEERAREEE  EEEKEmEEBNZLERMET -
T EERE=FANBERX +RERR+ BUTBER +F
HAOFEZEHERESE) -

3. DEEDA
N EA - MASEEEZEROWABFIAAGET -
A ERE=ETE+iHE+F =+ R
RERELENS = FEEFTERERBINE
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ER - HERFARED BEEVMRT  AHERRREERD - |
RELHER - N E2S2HEBREEEEAIA
x1E 13 ROIEAR

SEMEHT
MBA | IREFRHERR 12

REED
WETFHEER 8
IN\g 12+8 =20
HE 5
NEEH 0.5
T 1.5
wFER 20-5-05-15=13
SEIWA 30
JRE AR 12
HE 4
fEL A% 3
(i REIEE 30-12-4-3=11
W
HFEUWA 5+4+5.5 =145
M BUTA 0.5
T 1
EL
AU 1.5+3+1 =55
FEAEE) 5.5
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EEEE

IREERAA
SEMRITIEMES : 20(BRBEFBHERIRA)
AHERESESHENERE : 30-12=18
BFEE : 5.5(RRBIGF SR ERSEEMEE)
WMl 20+18+5.5=435
L. HEEEEE L BEEZNAEEEMSSHENE
EEE HNBZEHWAZFEMIEE @ BEENEEE
STEZIBE )

A

IWAHERSZ : 30+8

REREE -0

KA HERSZ : 5.5

FHO 0

AaE{E : 30+8+5.5=43.5

(5f : EXHEET - BEBZNAEZSEHSSHEN
it - ENREESNRASEMIEE - BlEEVNREES
BB )

7 ECEA

MEFEUWA : 14.5-1=135

&3 F - 13+11=24

AMBUWA 1 0.5

ARARULA @ 5.5

#aEE{E : 13.5+24+0.5+5.5=435
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f 51 ASENGR B AT, — 8 DIRNEREENENRE
T M) BT MBS BN - RN ARBRRETMSREENRA%
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SR -

— . EEEENER
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