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Transporte y sostenibilidad 
• Capital económico 
• Capital ambiental 

– GEIs 
– Contaminación local 

• Capital humano y social 
– El petróleo y sus implicaciones 
– La movilidad y la conexión social 
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El papel del transporte: Energía 
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El papel del transporte: CO2 
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El papel del transporte: Economía (I) 
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El papel del transporte: Economía (II) 
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Más sobre el Observatorio 

http://web.upcomillas.es/Centros/bp/D3_Sankey/
sankey_co2.html 
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Potencial de reducción 
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carriers�compared�to�buildings�and�industry�(Figure�TS.17).�[6.3.4,�6.8,�8.9,�9.8,�10.10,�7.11,�Figure�
6.17] 

The�availability�of�carbon�dioxide�removal�technologies�affects�the�size�of�the�mitigation�challenge�
for�the�energy�endͲuse�sectors�(robust�evidence,�high�agreement)�[6.8,�7.11].�There�are�strong�
interdependencies�between�the�required�pace�of�decarbonization�of�energy�supply�and�endͲuse�
sectors.�The�more�rapid�decarbonization�of�supply�generally�provides�more�flexibility�for�the�endͲuse�
sectors.�However,�barriers�to�decarbonizing�the�supply�side,�resulting�for�example�from�a�limited�
availability�of�CCS�to�achieve�negative�emissions�when�combined�with�bioenergy,�require�a�more�
rapid�and�pervasive�decarbonisation�of�the�energy�endͲuse�sectors�in�scenarios�achieving�low�CO2eq�
concentration�levels�(Figure�TS.17).�The�availability�of�mature�largeͲscale�energy�generation�or�
carbon�sequestration�technologies�in�the�AFOLU�sector�also�provides�flexibility�for�the�development�
of�mitigation�technologies�in�the�energy�supply�and�energy�endͲuse�sectors�[11.3]�(limited�evidence,�
medium�agreement),�though�there�may�be�adverse�impacts�on�sustainable�development.��

Figure TS.17. Direct emissions of CO2 and non-CO2 GHGs across sectors in mitigation scenarios that 
reach around 450 (430-480) ppm CO2eq concentrations in 2100 with using CCS (left panel) and 
without using CCS (right panel). The numbers at the bottom of the graphs refer to the number of 
scenarios included in the ranges that differ across sectors and time due to different sectoral resolution 
and time horizon of models. [Figures 6.35] 

Spatial�planning�can�contribute�to�managing�the�development�of�new�infrastructure�and�increasing�
systemͲwide�efficiencies�across�sectors�(robust�evidence,�high�agreement).�Land�use,�transport�
choice,�housing,�and�behaviour�are�strongly�interlinked�and�shaped�by�infrastructure�and�urban�form.��
Spatial�and�land�use�planning,�such�as�mixed�use�zoning,�transportͲoriented�development,�increasing�
density,�and�coͲlocating�jobs�and�homes�can�contribute�to�mitigation�across�sectors�by�a)�reducing�
emissions�from�travel�demand�for�both�work�and�leisure,�and�enabling�nonͲmotorized�transport,�b)�
reducing�floor�space�for�housing,�and�hence�c)�reducing�overall�direct�and�indirect�energy�use�
through�efficient�infrastructure�supply.�Compact�and�inͲfill�development�of�urban�spaces�and�
intelligent�densification�can�save�land�for�agriculture�and�bioenergy�and�preserve�land�carbon�stocks.�
[8.4,�9.10,�10.5,�11.10,�12.2,�12.3]��

Interdependencies�exist�between�adaptation�and�mitigation�at�the�sectoral�level�and�there�are�
benefits�from�considering�adaptation�and�mitigation�in�concert�(medium�evidence,�high�
agreement).�Particular�mitigation�actions�can�affect�sectoral�climate�vulnerability,�both�by�

IPCC	
  AR5,	
  WG3	
  Technical	
  Summary	
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Movilidad en España 
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Prospectiva tecnológica en el AR5 
Final�Draft� Technical�Summary� IPCC�WGIII�AR5�
�
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Figure TS.21. Indicative emission intensity (tCO2/p-km) and levelized costs of conserved carbon 
(LCCC in USD2010/tCO2 saved) of selected passenger transport technologies. Variations in emission 
intensities stem from variation in vehicle efficiencies and occupancy rates. Estimated LCCC for 
passenger road transport options are point estimates ±100 USD2010/tCO2 based on central estimates 
of input parameters that are very sensitive to assumptions (e.g., specific improvement in vehicle fuel 
economy to 2030, specific biofuel CO2 intensity, vehicle costs, fuel prices). They are derived relative 
to different baselines (see legend for colour coding) and need to be interpreted accordingly. Estimates 
for 2030 are based on projections from recent studies, but remain inherently uncertain. LCCC for 
aviation are taken directly from the literature. Table 8.3 provides additional context (see Annex III, 
Section A.III.3 for data and assumptions on emission intensities and cost calculations and Annex II, 
Section A.II.3.1 for methodological issues on levelized cost metrics). 

Shifts�in�transport�mode�and�behaviour,�impacted�by�new�infrastructure�and�urban�(re)development,�
can�contribute�to�the�reduction�of�transport�emissions�(medium�evidence,�low�agreement).�Over�the�
mediumͲterm�(up�to�2030)�to�longͲterm�(to�2050�and�beyond),�urban�redevelopment�and�new�
infrastructure,�linked�with�land�use�policies,�could�evolve�to�reduce�GHG�intensity�through�more�
compact�urban�form,�integrated�transit,�and�urban�planning�oriented�to�support�cycling�and�walking.�
This�could�reduce�GHG�emissions�by�20–50%�compared�to�baseline.�Pricing�strategies,�when�
supported�by�public�acceptance�initiatives�and�public�and�nonͲmotorized�transport�infrastructures,�
can�reduce�travel�demand,�increase�the�demand�for�more�efficient�vehicles�(e.g.,�where�fuel�

IPCC	
  AR5,	
  WG3	
  Technical	
  Summary	
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Evaluación de costes y potenciales 
• Fácil sobreestimar potencial e infraestimar costes 

– El contrafactual 
– Perspectiva pública vs. privada 

• Tasas de descuento 
• Impuestos 

– Interacción entre opciones 
– Efecto rebote 
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Ahorro energético en España: tendencial 

26% ahorros c/BAU 
2% menos que 2010 

58T: Diesel eficiente 
68T: Tren eficiente 
61T: Híbrido 
63T: Autobús híbrido 
62T: Híbrido enchufable 
60T: Gasolina eficiente 
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Ahorro energético en España: político 

12 

19% ahorros adicionales 
50% coste negativo 

68T: Tren eficiente 
69T: Tren mercancías eficiente 
70T: Neumáticos baja resistencia 
59T: Eléctrico 
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Ahorro energético en España: tecnológico 

15% ahorro adicional 
40% coste negativo 

61T: Híbrido 
59T: Eléctrico 
62T: Híbrido enchufable 
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¿Y las medidas de coste negativo? 
• La paradoja de la eficiencia energética 
• Barreras no monetarias 

– Costes ocultos o de transacción 
– Racionalidad acotada 
– Inercia 
– Prima de riesgo 

• En muchos casos, el problema no es económico 
– Las subvenciones pueden ser inútiles 
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El	
  caso	
  del	
  coche	
  eléctrico	
  
Análisis	
  a	
  nivel	
  individual	
  –	
  2013	
  -­‐	
  parGcular	
  

•  Supuestos	
  

• Ahorro	
  anual:	
  1.500	
  –	
  1.750	
  euros	
  
•  Plazo	
  para	
  recuperar	
  el	
  sobrecoste	
  (al	
  5%):	
  15	
  -­‐	
  
20	
  años	
  
– Con	
  subvención	
  de	
  5.500	
  euros:	
  9-­‐12	
  años	
  

	
  

*Nissan	
  Leaf/Citroen	
  cZero/Mitsubishi	
  iMiEV:	
  31.000	
  euros	
  

Vehículo	
  eléctrico	
   Vehículo	
  tradicional	
  

Sobrecoste:	
  18.000	
  euros*	
  

Kilometraje:	
  20.000	
  km/año	
   Kilometraje:	
  20.000	
  km/año	
  

Consumo:	
  0,14	
  kWh/km	
   Consumo:	
  7	
  l/100	
  km	
  

Precio	
  electricidad:	
  45-­‐140	
  €/kWh	
   Precio	
  gasoil:	
  1,34	
  €/l	
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El	
  caso	
  del	
  coche	
  eléctrico	
  
Análisis	
  a	
  nivel	
  social	
  –	
  2013	
  

•  Eliminamos	
  los	
  impuestos	
  
– 40%	
  precio	
  de	
  gasoil	
  

– 30%	
  precio	
  electricidad	
  

• Añadimos	
  externalidades	
  (suponiendo	
  mix	
  limpio)	
  
– Precio	
  del	
  CO2	
  (10€/t)	
  

– Contaminación	
  atmosférica	
  (200	
  euros/año)	
  

• Resultados	
  
– Ahorro	
  anual:	
  1.100	
  –	
  1.300	
  euros	
  

– Plazo	
  de	
  amorGzación:	
  26	
  -­‐	
  37	
  años	
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El	
  caso	
  del	
  coche	
  eléctrico	
  
Escenarios	
  futuros:	
  2020	
  y	
  más	
  allá	
  (III)	
  

• Rentabilidad	
  individual	
  
– Ahorro	
  anual:	
  1.900	
  –	
  2.100	
  euros	
  

– Plazo	
  de	
  amorGzación:	
  2,6	
  –	
  3	
  años	
  

• Rentabilidad	
  social	
  
– Ahorro	
  anual:	
  1.500	
  –	
  1.800	
  euros	
  

– Plazo	
  de	
  amorGzación:	
  3,2	
  –	
  3,6	
  años	
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Fiscalidad y transporte (I) 

who argue that FD-GMM and sys-GMM perform quite well, although showing high
p-values for most of the variables when estimating diesel demand.

Nevertheless, for the sake of completeness, and to compare with these alternative
approaches, we conducted the estimation experiments, applying classic OLS, IV, GLS,
and GMM estimators with results (not showed here) that were in most cases inconsistent
with both expectations and theory (for example, speed of adjustment greater than one).

3.0 Estimation Results

In this section, the results of applying equation (7) to data presented in Section 2.3 are
discussed. As mentioned in the previous section, the estimators applied are the classical
Within group estimator and a corrected version of it (LSDVc) proposed by Kiviet (1995)
and Bun and Kiviet (2003). The estimates using LSDVc will be discussed more broadly
throughout this section, using results from Within estimations for comparison.

Table 2 shows the estimation results for gasoline, diesel, and total fuel demands. The
dependent variables are divided in short- and long-run estimates. Following equations

Table 2
Fuel Consumption Estimations Including the DS Variable

Gasoline Diesel Total fuel

Within LSDVc Within LSDVc Within LSDVc

Short run estimates

ln(GASk,t − 1) 0.527∗∗∗ 0.698∗∗∗ 0.724∗∗∗ 0.861∗∗∗ 0.727∗∗∗ 0.889∗∗∗

(4.62) (9.60) (7.89) (22.53) (6.96) (13.88)

ln(yt) 0.0576 0.0687∗∗∗ 0.300∗∗∗ 0.217∗∗∗ 0.252∗∗ 0.162∗∗∗

(0.57) (3.42) (3.39) (7.82) (2.73) (4.19)

ln( pk,t) −0.264∗∗∗ −0.246∗∗∗ −0.243∗∗∗ −0.231∗∗∗ −0.293∗∗∗ −0.276∗∗∗

(−3.31) (−5.82) (−6.07) (−8.54) (−5.35) (−8.65)

ln(CARt) −0.142 −0.0832 −0.328∗∗ −0.204∗∗ −0.297∗∗ −0.165
(−1.38) (−1.34) (−3.13) (−2.96) (−2.86) (−1.94)

ln(DSt) −0.128∗ −0.100∗ −0.251∗∗ −0.126∗∗ −0.0926 −0.0655
(−2.11) (−2.18) (−2.76) (−3.09) (−1.78) (−1.77)

Long run estimates

ln(yt) 0.122 0.228∗ 1.086∗∗ 1.564∗∗∗ 0.924∗ 1.460∗

(0.55) (2.18) (2.93) (3.57) (2.33) (2.18)

ln( pk,t) −0.558∗ −0.815∗ −0.880∗ −1.667∗∗ −1.072∗ −2.491
(−2.43) (−2.51) (−2.54) (−2.64) (−2.16) (−1.50)

ln(CARt) −0.301 −0.275 −1.187∗∗ −1.472∗∗∗ −1.088∗ −1.492∗∗

(−1.30) (−1.41) (−2.94) (−3.79) (−2.26) (−2.76)

ln(DSt) −0.271∗ −0.333∗ −0.908∗∗∗ −0.911∗∗∗ −0.339 −0.590
(−2.13) (−2.27) (−5.33) (−3.74) (−1.65) (−1.22)

Notes: t statistics in parentheses. ∗ p, 0.05, ∗∗ p, 0.01, ∗∗∗ p, 0.001.

An Estimation of Fuel Demand Elasticities for Spain Danesin and Linares

9
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Fiscalidad y transporte (II) 

a reliable figure. Nevertheless, the short-run estimate can be considered a better instrument
for determining the reduction of the demand since, as for diesel, it should be included
(−0.077, −0.048) in the interval (at 0.95 level) but the effect in the longer term, interesting
though it may be, is hard to predict.

5.0 Summary and Concluding Remarks

The overall estimated savings were presented in Table 6. It is worth noting that in all cases,
the proposed reforms produce savings in the overall energy use, mainly given the greater
share of diesel in the total fuel demand (this can be easily observed by comparing gasoline
and diesel absolute figures in Table 5).

The impact of adapting just reform A is rather small, resulting in a reduction of
0.4 per cent in the short term for both overall energy demand and CO2 emissions in
2018, while the long-term estimate suggests a decrease, on average, of less than 3 per cent,
although in this case the reduction of energy from overall oil products in transportation
is around 13.5 per cent.

Reform B should have larger impacts once compared to the just assessed reform A,
given the much higher tax levels for both gasoline and diesel. In this case, results suggest
a greater impact on the overall energy use and CO2 emissions from fossil fuels for transport,
which, although just around−1.2 per cent, could reach−8 per cent in the long run. Yet, it is
worth remembering that this last result should be associated with its confidence interval
that suggests, at the 95 per cent level, a decrease of between −2 per cent and −13 per cent

Table 6
Simulation Results for the Total Fuel Consumption and Related Emissions and Impact

on the Overall Energy Demand and Carbon Emission

Energy cons. change CO2 emission change Overall relative change

Year Abs. (GJ) Relative (%) Abs. (tonnes) Relative (%) Energy (%) CO2 (%)

Short run results

Reform A
2013 −9,294,390.96 −0.72 −585,111.03 −0.77 −0.15 −0.16
2018 −22,361,027.12 −1.74 −1,377,406.23 −1.82 −0.37 −0.37

Reform B
2013 −9,294,390.96 −0.72 −585,111.03 −0.77 −0.15 −0.16
2018 −70,384,556.63 −5.48 −4,212,071.12 −5.56 −1.17 −1.14

Long run results

Reform A
2013 −77,856,145.25 −6.07 −4,792,129.23 −6.33 −1.29 −1.29
2018 −172,150,874.60 −13.41 −10,509,688.10 −13.88 −2.86 −2.83

Reform B
2013 −77,856,145.25 −6.07 −4,792,129.23 −6.33 −1.29 −1.29
2018 −480,051,470.40 −37.40 −28,923,542.61 −38.19 −7.97 −7.80

Journal of Transport Economics and Policy Volume 49

14
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Políticas sostenibles para el transporte 
• Una señal de precios para el CO2 y resto de 

contaminantes 
más 
•  Estándares tecnológicos 
•  Políticas tecnológicas 

– Market-pull 
– Technology-push 

•  Educación y concienciación 
•  Políticas urbanísticas 
•  Responsabilidad en la producción de petróleo 
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Conclusiones 
• El transporte es un elemento esencial en la falta de 

sostenibilidad de nuestro modelo energético 
• Dos grandes líneas de actuación 

– Cambio de comportamientos: Complicado 
– Cambio tecnológico: Gran potencial 

• Es necesario combinar muchos tipos de políticas 
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