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Spatial Models & Economic Assessment

Economic Assessment
Capital cost of implementing a project or policy

Annual benefits accrued after implementation
« User’s benefits (user’s or consumer’s surplus)
» Operator’s benefits (producer’s surplus)
» Government’s benefits (changes in taxes & subsidies)

Social rate of return
Social Assessment (distribution)
Environmental assessment

COMPARISON ALTERNATIVE VS BASE



Conventional Assessment of economic benefits: consumer surplus

Benefit = Y2(p1-p2) (q1l+g2)

Unit cost of travel
(E/km)
——
p1 | A
p2 B C
D
gl g2 quantity of travel

(passenger-km)



Improved method of assessment: Commuting

[ ] User benefits
1

Producer costs (e.g. building depreciation)

Unit cost of
transaction [ Land rent transfers (user's gain/ producer’s loss)
(E/km) E== Land rents gains (producer's gain)

P1 commuting cost

+
................................ HOUSIng COSt
P2 commuting cost
B ULEELELTEELLELTELETERAELRELELRELTLELTELLLELAE ol AU +Housing cost

ql g2 quantity of travel

(passenger-km) .
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Land Use Model Transport Model

| Firms and

Demand
~ households

Price ' Congestion

siness floorspa

Supply

. dwellings

Accessibility

MEPLAN MODEL (Behavioural market simulation)
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Factors n

Factors m

A

Inter Sector demand

am = (pm)

B

Households
Consumption

C

Final Demand
(Exports,
Government,etc}

D

E

F

Household Labour Domestic Pensions,
Labour Benefits

G Imports & taxes H I

Property rents & Operators profits Rents, Taxes, I mports,etc
etc

Total
Demand
for factors
m

Total Consumption n

Land Use Model — Input-Output framework- (demand coefficients a™,)



Destination zone j factor m

Origin Total _
zone i Production
Factor m Inter zonal Transactions _factor m_

in zone i

™= f(p,m+C™;)

Total Consumption factor m in zone |

Land Use Model — Input-Output framework- (trade coefficients b™

)




Cambridge Futures
1 (1999):

« 7 Land Use/ Transport Options tested

» Structure Plan adopted in 2003
2 (2003):
« 5 Transport Options tested

o Current preparation of Transport Plan
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H ® BT Guided bus
New Developments

Cambridge Structure Plan
2003
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W B BT Guided bus
New Developments

Tunnel

Public transport Option

* +10,000 public transport

In morning peak period
* 1% reduction in cars

» 3%reduction in overall
production cost

» 2% reduction in city
Households

Capital cost £409 m
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W B EI Guided bus
New Developments

H E EI Qrpital

Orbital highway option

» Car traffic
6%reduction in city
19% overall increase

* 8% household reduction in
City
* 5% reduction in cost of
production

Capital cost £120 m



W N EI Guided bus
New Developments

O Charging area

Congestion charging option

*49% traffic reduction entering
city in peak hour
*29% delays reduction
*\WWorking households move
into the city
Employment reduces in city
sIncrease cost of production
11% in city
5% overall

Capital cost £8m



Alternative Economic Assessments:

» Conventional Cost-Benefit using only transport changes

» Cost-Benefit using compensation variation



Cost-Benefit using conventional travellers user surplus (Emillions)

Item Sub-item Cycling Public Orbital Congestion Combined
Walking Transport Highway Charging Option
| nvestment cost 2 409 120 8 539
Annual Benefits | User: Tolls - - -41.4 -38.6
User: Cost
Savings 14 1.1 3.3 57
User: Time
Savings 2.6 6.4 20.6 28.2
User. 16 6 6.1 11
Convenience
User:
Total Benefits 2.4 135 -23.6 -5.8
Operator
Benefits - - 33.3 30.4
Government
Benefits -0.1 1.3 -2.8 -1.3
Total Benefits 2.3 14.8 6.9 23.3
Rate of Return | Social <1% 12% 86% 4%




Table 2 Cost-Benefit using final demand compensation variation (Emillions)

[tem Sub-item Cycling Public Orbital Congestion Combined
Walking Transport Highway Charging Option
Investment cost 2 409 120 8 539
Annual Final Demand
Benefits Benefits 0 175 -160 140
Property ) ) ]
Benefits 14.8 27.2 30.5 31.3
Operator
Benefits - - 33.3 304
Government
Benefits -0.1 1.3 -2.8 -1.3
Total benefits 75.1 149.1 -99 137.8
Rate of Return | Social 18% 124% Negative 26%




Conclusions

*Assessment of transport benefits must include the prices paid for the
goods & services obtained at the end of the trip when market
Imperfections exists

* Thus Comprehensive transport assessment requires forecasting
price changes, specially land and labour, after implementation
of policies

*A possible way of assessing the wider economic impact of a transport
policy is by estimating the variation required for compensating
the final demand



