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Demand data
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Basic structure of the QUAIDS model
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• As with Banks et al (1997) and Lewbel and Ng (2005), 
deterministic time trends are added
– Moosa and Baxter (2002) apply stochastic trends, 

but at the expense of symmetry

• Mixed AIDS-QUAIDS is possible, and AIDS is a 
testable restriction



Non-linear Engel curves hence QUAIDS
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The econometric approach

• Assuming a log-log empirical specification for the demand function and 
denoting time by subscript t it is possible to specify an estimable demand 
function as;

• However the prices q are not observed and so given the above discussion of

t
t

t

t

t
t P

m
P
qz   lnlnln

• However the prices, q, are not observed and so given the above discussion of 
the theoretical model, 

• Econometric methods have been developed to account for such situations and 
the structural time series model developed by Harvey (1989) is used in this 
particular example The model is expressed as;particular example. The model is expressed as;

t
t

t
tt P

mz   lnln
t
tttt   1

ttt   1
• Where;

ttt 1

tq
ln 

t
t P

ln



Some caveats

• This is not a study of the components of 
generalised costgeneralised cost
– It is an overview of the combined effects of the 

components

• Therefore it is not attempting to place a 
specific value on the specific elements ofspecific value on the specific elements of 
the generalised cost function

• We do however acknowledge that 
generalised cost is constructed of a range 

f tt ib t h f hi h i t t iof attributes, each of which are important in 
their own right but are not within the scope 
of the current piece of workof the current piece of work



Observing the unobservable – does it work?



The results of the Monte Carlo analysis
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Kernel density estimates Trend IV
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Distributions for all 4 trend types
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The contribution of the demand drivers

• Prices are non-trivial in the demand for cycling

Contribution of prices and income to the demand for cycling
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Estimated price series

Scale economies for freight 
linked to economic growth??
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The fitted shares

90%90%90%90%

70%

80%

70%

80%

70%

80%

70%

80%

50%

60%

50%

60%

50%

60%

50%

60%

30%

40%

30%

40%

30%

40%

30%

40%

10%

20%

10%

20%

10%

20%

10%

20%

0%

10%

19
49

0%

10%

19
49

0%

10%

19
49

0%

10%

19
49

-10%

fitsca fitsmc fitspsv fitslgv fitshgv fitscy

-10%

fitsca fitsmc fitspsv fitslgv fitshgv fitscy

-10%

fitsca fitsmc fitspsv fitslgv fitshgv fitscy

-10%

fitsca fitsmc fitspsv fitslgv fitshgv fitscy sca smc spsv slgv shgv scy



Cycle - CPE
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Car - CPE
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HGV (freight) - CPE
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growth in the service economy of the UK
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PSV - CPE
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Implications for transport energy policy

• The results have important implications for understanding the short/medium term 
potential to transition the UK transport system to one which has a lower energy intensity 
and subsequently a lower environmental impact. The analysis lends itself to the 
following preliminary conclusions:following preliminary conclusions:

• Structural Time Series Models, also used in other areas of energy economics, appears to 
be very powerful at both accurately representing unobserved components and 
accurately reflecting elasticities on independent variables; 

• The derived elasticities for all modes are plausible and broadly speaking what might be 
expected a-priori, albeit with some interesting dynamic features. In a couple of cases 
weak complementarity in the early part of the sample period has been replaced with 
weak substitutability in the latter part of sample period. The own price elasticities for all 
modes was of the order of 1, with the exception of cycling, in which the elasticity was 

hl l t 1 1 Thi i li th t th i t l t t d d ithi th UK’ liroughly equal to 1.1. This implies that there exists latent demand within the UK’s cycling 
community and that reductions in price are consistently met with disproportional rises in 
expenditure.

– This suggest that there are opportunities for making transition, but the weakness in some of the 
relationships needs to be fostered through further policy intervention and regulation. The 
production of generalised price series in the first stage of empirical analysis also 

• For car transport, it is seen that all modes of transport are compliment goods. That is to 
say, a reduction in the cost of any other mode of transport is not met by a replacement of 
car transport with that mode, rather the consumption of both increases. 

– This conflicts with the above finding and highlights the imbedded frictions that are faced in the UK 
in moving towards a low energy intensity use of transport to support the purchase of other goodsin moving towards a low energy intensity use of transport to support the purchase of other goods 
and activities.

• Making the transition from an energy intensive transport system will be a complicated 
process due to the existing social and physical infrastructures imbedded in the UK and 
its society, as well as wider global norms. Traditional use of the transport infrastructure 
necessitates a certain amount of long distance journeys that see energy intensitynecessitates a certain amount of long distance journeys that see energy intensity 
essentially being traded off against time for other activities. 
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