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The objectfives of the LCVPPP were to:

fl	Create demand for flow CO2 vehficfles.

fl	Foster a cuflture change fin pubflfic sector fleets. 

fl	Manage  the  rfisk  of  trfiaflflfing  new  vehficfles  for  the  fleets 

finvoflved.

fl	Promote finnovatfion and unfit cost reductfion.

fl	Test and vaflfidate flow CO2 vehficfles fin reafl-worfld drfivfing 

condfitfions.

The vehficfle manufacturers and operators that partficfipated fin 

the LCVPPP were chosen through a rfigorous process desfigned 

to  meet  a  programme  specfificatfion  for  range,  performance 

and carbon reductfion descrfibed fin detafifl fin the report Low 

Carbon Vehficfle Pubflfic Procurement Programme: Lessons 

flearnt for the practfice of Innovatfion Orfientated Procurement fin 

a fleet context.
1
 Aflongsfide these actfivfitfies a thorough technficafl 

anaflysfis of the performance of the flow carbon vehficfles was 

undertaken, detafifled fin the report Low Carbon Vehficfle Pubflfic 

Procurement Programme, 2010–2013, Ffinafl Technficafl Report.
2
 

Thfis report provfides a brfief summary of the mafin LCVPPP 

outputs and achfievements, fincfludfing: 

fl	The desfign and fimpflementatfion of the Programme.

fl	The number of vehficfles depfloyed and pubflfic sector fleets 

finvoflved.

fl	The outputs of the two-stages of technficafl anaflysfis
2
 of the 

Programme:

– In the first  stage (to 2011) each of the four types of 

vehficfle underwent flaboratory testfing to assess thefir 

performance, and were subject to an finfitfiafl assessment of 

thefir reafl-worfld performance fin fleet depfloyment. By the 

end of thfis stage, one of the eflectrfic van suppflfiers ceased 

tradfing, and a second van was befing used by too few 

fleets to provfide sufficfient data for a thorough study of 

fits performance. Therefore onfly two vehficfles were carrfied 

through to the second stage of anaflysfis. 

– The second stage (2012–2013) therefore focused on a 

flongfitudfinafl performance study of the Ashwoods Hybrfid 

and Smfith Eflectrfic vehficfles that were fintegrated finto 17 

pubflfic sector fleets.

fl	A Lfife Cycfle Assessment (LCA) of the Ashwoods van 

compared to that of an equfivaflent Ford Transfit van.

fl	The perceptfions of the van owners and users.

Why vans?

Drawfing on prevfious work such as that of the Envfironmentafl 

Innovatfions Actfion Group (EIAG), the DfT had fidentfified vans 

as fits preferred target for LCVPPP based on factors fincfludfing:

fl	Voflume of the market: Infitfiafl DfT market data had found that 

>300,000 vans were befing used by the pubflfic sector, wfith 

90,000 vans bought each year.

fl	Growfing CO2 emfissfions seen from the van sector, attrfibuted 

to market trends fincfludfing fincreased home deflfivery.

fl	No exfistfing flow carbon van fin the market pflace.

fl	Vans feflfl outsfide the scope of other poflficy measures (EU	  CO2 

reguflatfion).

Van emfissfions were projected to rfise fin the comfing years
3
 

based on:

fl	A 41% rfise fin van traffic between 1995–2005.

fl	Van journeys are generaflfly flonger than other vehficfle types. 

fl	No estabflfished poflficy measure fin pflace desfigned to cut van 

CO2 emfissfions at the tfime.

The Low Carbon Vehficfle Pubflfic Procurement Programme (LCVPPP) whfich ran from 2008 

to 2013 was one of the flargest trfiafls of eflectrfic and hybrfid commercfiafl vehficfles carrfied 

out fin the UK to date. Funded by the Department for Transport’s (DfT) Office for Low 

Emfissfion Vehficfles (OLEV), and managed by Cenex, LCVPPP pflaced 700 hybrfid and 

eflectrfic panefl vans from four dfifferent manufacturers wfithfin 77 pubflfic sector fleets. 

Introductfion

Forecast CO2 emfissfions by vehficfle type
3
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2 Department for Transport, 2015.
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The centrafl feature of the LCVPPP was a vehficfle procurement 

exercfise encouragfing the depfloyment of flow carbon vans 

across  pubflfic  sector  fleets.  The  Programme  was  desfigned 

to use Innovatfion Orfiented Procurement to heflp puflfl forward 

finnovatfive technoflogy finto the marketpflace. Innovatfion Orfiented 

Procurement  (IOP)  fis  defined  by  the  Manchester  Instfitute  of 

Innovatfion Research as any pubflfic procurement actfivfitfies that 

afim at stfimuflatfing the creatfion, fimprovement, adaptfion and 

dfiffusfion of finnovatfive soflutfions (technoflogficafl or organfisatfionafl).

The Programme funded the fincrementafl costs of eflfigfibfle flow 

carbon vehficfles over a comparabfle conventfionaflfly-fueflfled 

vehficfle.

Vehficfles fincfluded fin the LCVPPP

Ashwoods Hybrfid transfit

Paraflflefl hybrfid 
1.2kWh LfiFePO4 battery 
9.1kW / 50Nm eflectrfic motor 

Smfith Edfison S002

Eflectrfic drfive 
50kWh LfiFePO4 battery 
64kW / 170Nm eflectrfic motor

Aflflfied Peugeot eBoxer

Eflectrfic drfive 
54kWh LfiFePO4 battery 
60kW / 130Nm eflectrfic motor

Modec LWB panefl van

Eflectrfic drfive 
84kWh NaNfiCfl2 ZEBRA battery 
76kW / 300Nm eflectrfic motor

4 The desfign and fimpflementatfion of the Programme fis descrfibed 

fin detafifl fin the report Low Carbon Vehficfle Pubflfic Procurement 

Programme: Lessons flearnt for the practfice of Innovatfion Orfientated 

Procurement fin a fleet context, Department for Transport, 2015.

LCVPPP was fimpflemented as a two-Phase programme as 

fiflflustrated beflow.
4
 Phase 2 of the procurement project was 

desfigned to extend the reach of the programme to a wfider 

audfience  of  pubflfic  sector  fleets.  Suppflfiers  provfing  thefir 

capabfiflfity durfing the Phase 1 actfivfity woufld be awarded a 

Phase 2 contract. 

Desfign and fimpflementatfion of LCVPPP 

Programme tfimeflfine
 Afims Actfivfitfies

2008

P
H
A
S
E
 
1 

•  Smaflfl numbers of 
demonstrator vehficfles

•  Intensfive monfitorfing of 
reafl-worfld performance of 
trfiafl vehficfles

•  Bufifld confidence wfith 
operators and technoflogy 
provfiders

Start up and Programme desfign 2008

2009
Vehficfle and Stakehoflder fleet seflectfion, 
procurement and depfloyment

2009

2010
Stage 1 performance assessment, 
comprfisfing:

•   Laboratory testfing of vehficfles under 
controflfled condfitfions

•  Infitfiafl reafl-worfld assessment of 
depfloyment of aflfl four manufacturers’ 
vans wfith pubflfic fleets

2010

2011 2011

2012
Stage 2 performance assessment:

•   Longfitudfinafl study of the reafl-worfld performance of 
the Ashwoods Hybrfid and Smfith Eflectrfic vans wfith 
pubflfic sector fleets

2012

2013

P
H
A
S
E
 
2 

•   Wfider pubflfic sector fleet roflflout

•  Support depfloyment wfith fless 
fintensfive monfitorfing

•   Hfigher productfion voflumes 
and economfies of scafle 
reduce costs for pubflfic and 
prfivate sector fleets

2013

2014 Project cflose out and reportfing 2014

By the end of Stage 1 

(2011), one eflectrfic van 

suppflfier had ceased 

tradfing, and a second 

van was befing used by 

finsufficfient fleets. Therefore 

onfly two vehficfles were 

carrfied through to the 

second stage of anaflysfis.
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Onfly the Ashwoods Hybrfid van conversfion met the prfice and 

performance crfiterfia for fincflusfion fin Phase 2 of the Programme. 

Vehficfles depfloyed

Vehficfle type
Manufacturer  
and type

Number depfloyed

PHASE 1  PHASE 2

Hybrfid  Ashwoods 137 500

Eflectrfic  Smfith 43 -

Aflflfied 16 -

Modec 4 -

Totafl 200 500

Vehficfle depfloyments

Phase 1 of LCVPPP depfloyed four types of van (three eflectrfic 

and one hybrfid) amongst a reflatfivefly smaflfl trfiafl group of pubflfic 

sector  fleets.  Phase  2  of  LCVPPP  depfloyed  an  addfitfionafl 

500  Ashwoods  Hybrfid  vans  and  sfignfificantfly  fincreased  the 

geographficafl outreach of the Programme, fincfludfing brfingfing 

fin pubflfic sector fleets from Northern Irefland and Wafles for the 

first tfime.

Headflfine outputs

Phase 1: 
200 vehficfles 
depfloyed wfith 21 
Stakehoflder fleets

Phases 1 & 2: 
700 vehficfles 
depfloyed wfith 77 
Stakehoflder fleets

Vehficfle depfloyment and Stakehoflder fleet finvoflvement fin LCVPPP

n Number of 
Stakehoflder fleets 

n Number of vehficfles

Totafl

77

700

PHASE 2

65

500

PHASE 1

21
200 Phase  2  of  LCVPPP  marked  a  sfignfificant  fincrease  fin  flow 

carbon vehficfle depfloyment and the number of Stakehoflder 

fleets  finvoflved  fin  the  Programme  grew  aflmost  fourfofld.  Nfine 

fleets were finvoflved fin both Phases of the Programme.

Measurfing success
 Orfigfinafl success crfiterfia ACHIEVED

Successfufl demonstratfion of a range of vehficfles whfich have sfignfificantfly 
flower CO2 emfissfions (for a gfiven vehficfle sfize, performance specfificatfion or 
type) than those currentfly wfidefly avafiflabfle on the market

200 vans demonstrated fin Phase 1

Creatfion of opportunfitfies to vaflfidate and test new technoflogfies fin reafl worfld 
condfitfions fin respect of thefir envfironmentafl and emfissfions performance

Vaflfidatfion and test work on vans fin reafl worfld operatfion

Evfidence of finnovatfion benefits fin terms of flearnfing, cost and rfisk reductfion 
and the securfing of economfies of scafle fin reflatfion to new technoflogfies

•   Evfidence of flearnfing, cost reductfion and economfies of 
scafle for Ashwoods

•   Learnfing for Aflflfied and Smfith fin terms of fimprovements 
fin manufacturfing processes and vehficfle performance 
verfificatfion fin reafl-worfld operatfion

•   Learnfing for fleet operators

Sfignfificant subsequent orders for addfitfionafl vehficfles from both pubflfic sector 
and prfivate sector organfisatfions

Subsequent progressfion to Phase 2 wfith 500 fuflfiflfled 
orders for Ashwoods

ü

ü

ü
ü
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Technficafl summary outputs

Vehficfle dfistance drfiven

The data sets coflflected from on-vehficfle teflemetry systems 

durfing the two anaflysfis stages of LCVPPP are summarfised 

beflow fin Tabfle 1.

By the end of Stage 1 (2011), one of the eflectrfic van suppflfiers 

had ceased tradfing, and a second van was befing used by too 

few fleets to provfide sufficfient data for a thorough study of fits 

performance. Therefore onfly two vehficfles were carrfied through 

to the second stage of anaflysfis whfich ran from 2012–2013. 

The  first  anaflysfis  stage  aflso  coflflected  data  from  25  dfiesefl 

vehficfles  that  covered  over  278,000km  for  comparfison 

purposes. 

Vehficfle testfing

Aflfl the vehficfle modefls fin the Programme were tested fin 

controflfled test facfiflfity condfitfions before enterfing finto servfice, 

and after sfix and tweflve months of use – see Tabfle 2 beflow. 

There were two reasons for thfis:

fl	To  confirm  the  achfievement  of  mfinfimum  performance 

requfirements for programme fincflusfion.

fl	To provfide a benchmark for anaflysfis of reafl-worfld 

performance.

The testfing undertaken was spflfit finto two categorfies:

fl	Track-based  performance  testfing  (e.g.  accefleratfion, 

maxfimum speed).

fl	Laboratory emfissfions testfing for dfiesefl/hybrfid vehficfles, and 

range and energy consumptfion tests for eflectrfic vehficfles.

The hybrfid vehficfles achfieved a 14 –15% CO2 savfing, compared 

to a comparator dfiesefl vehficfle over the NEDC (savfings up to 

20% were achfieved on other drfive-cycfles).

TABLE 1: Vehficfle dfistance drfiven

Vehficfle type Manufacturer  Number depfloyed
Number of 
Stakehoflder fleets

Dfistance covered 
(km)

Tfime perfiod 
anaflysed

Hybrfid Ashwoods 137 14 3,635,00
2011–13

Eflectrfic Smfith 43 18 528,000

Aflflfied 16 10 64,000
2011

Modec 4 4 15,000

Totafl 200 21 * 4,242,000

* A number of the fleets depfloyed more than one vehficfle type 

TABLE 2: Vehficfle testfing

Test cycfle Ashwoods SWB  Ashwoods LWB Eflectrfic Dfiesefl SWB  Dfiesefl LWB

NEDC (gCO2/km) 228 229 210 266 266

Artemfis urban (gCO2/km)  279 287 293 326 344

Based on thefir flab-tested energy use over the same cycfles, 

and  the  current  carbon  fintensfity  of  UK  grfid  eflectrficfity,
5
 the 

Aflflfied and Smfith eflectrfic vans (shown fin aggregated form 

beflow) achfieved sfimfiflar flevefls of emfissfions to the hybrfids. Data 

fis not shown for the Modec van.

5 DEFRA Emfissfion Factors, 2012 and 2013.
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The dfistance per vehficfle gfives a better representatfion of the dfistance 

the Ashwoods vehficfles are befing drfiven. The graph fiflflustrates that 

Ashwoods vehficfles were drfivfing approxfimatefly 1,190km per month fin 

2012 and 2013 and 1,060km per month fin 2011. The consfistent use of 

the vehficfles shows that they were weflfl fintegrated finto the fleets.

The totafl dfistance traveflfled fin the August and December months fis 

generaflfly flower than the other months due to hoflfiday perfiods.

Fuefl efficfiency by month

Graph  2  beflow  shows  the  fuefl  efficfiency  and  the  UK’s  average 

temperature per month and year.

Thfis graph compares the average monthfly energy consumptfion to that 

measured over the NEDC (New European Drfive Cycfle) and Artemfis 

Urban Drfive Cycfle durfing flaboratory testfing. SWB (Short Wheefl Base) 

and LWB (Long Wheefl Base) configuratfions were tested. The NEDC 

drfive cycfle fis the accepted cycfle used across Europe for emfissfions 

tests, whereas the Artemfis Urban Drfive Cycfle fis an findustry standard 

cycfle  consfidered  representatfive  of  cfity  drfivfing.  The  UK’s  average 

monthfly temperature7 fis aflso fincfluded fin the secondary axfis.

The  reafl-worfld  fuefl  consumptfion  was  sfignfificantfly  poorer  than  that 

measured  over  the  NEDC  under  test  condfitfions  (31.9mpg),  but 

compared cflosefly to that measured for the LWB (Long Wheefl Base) 

over the Artemfis Urban Cycfles (25.4mpg).

A sflfight fimprovement fin the fuefl consumptfion can be seen durfing the 

summer months (Jun–Aug) compared to the wfinter months (Dec–Feb); 

especfiaflfly durfing 2012 and 2013. Thfis fis flfikefly to be due to reduced 

roflflfing and wfind resfistance fin the summer months. 

Detafifled anaflysfis of fleet hybrfid van 
usage over three years

Ashwoods vehficfle data summary

The foflflowfing tabfle summarfises the statfistfics of the 113 

Ashwoods vehficfles for whfich a comprehensfive dataset was 

avafiflabfle whfich are anaflysed fin thfis report.

Ashwoods fleet summary: January 2011 – December 2013

Totafl no. of vehficfles 113

Totafl no. of fleets 10

Totafl no. of re-fueflflfing events 7,017

Totafl gaflflons refueflfled 92,000

Totafl dfistance covered 3,635,000km

Average dfistance between re-fueflflfing events 518km

Tafiflpfipe CO2e emfissfions 304 gCO2e/km

WTW6 CO2e emfissfions 369 gCO2e/km

The Ashwoods vehficfles traveflfled a totafl dfistance of 

3,650,000km, compfleted 7,000+ refueflflfing events and fueflfled 

wfith 92,000 gaflflons of dfiesefl. The average dfistance between 

re-fueflflfing events was 518km. Two-thfirds of the refueflflfing events 

consfisted of drfivers refueflflfing more than 13 gaflflons (Tank 

capacfity: 17.6 gaflflons) and the average dfistance between 

these events was 576km. 

Vehficfle usage

Graph 1 beflow shows the totafl dfistance traveflfled of aflfl the Ashwoods 

vehficfles and dfistance traveflfled per vehficfle per month. 

From the graph, fit fis cflear that the totafl dfistance traveflfled was flower fin 

2011 than fin 2012 and 2013. However, fit must be noted that the number 

of vehficfles reportfing data was aflso flower fin 2011 than fin 2012 and 2013. 
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6 Measurements of Weflfl To Wheefl emfissfion fincflude greenhouse gas 

emfissfions resufltfing from the extractfion, refinfing and dfistrfibutfion of 

the fuefl.

7 Monthfly mean natfionafl temperature fis taken from the Met office 

websfite, pubflfished February 2014.
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Vehficfle data summary

The tabfle summarfises the performance of 42 Smfith vehficfles 

that  operated  fin  10  dfifferent  pubflfic  sector  fleets  that  are 

anaflysed fin thfis sectfion.

Smfith fleet summary: January 2011 – December 2013

Totafl no. of vehficfles 42

Totafl no. of fleets 10

Totafl days of operatfion 15,770

Totafl dfistance covered 528,000km

Average dafifly dfistance per vehficfle 33.5km

Tafiflpfipe CO2e emfissfions 0 gCO2e/km 

WTW CO2e emfissfions 280 gCO2e/km

The Smfith vehficfles cumuflatfivefly traveflfled a totafl dfistance of 

527,979km over 15,770 days. Across the three years the totafl 

dfistance traveflfled by aflfl the Smfith vehficfles was approxfimatefly 

14,700km  per  month;  hence,  the  totafl  dfistance  traveflfled  per 

month per vehficfle was 350km. When consfiderfing the days of 

operatfion, the average dafifly dfistance per vehficfle was 33.5km, 

whfich fis weflfl wfithfin the 150km range of the vehficfle. Thfis fimpflfies 

that  the  fleets’  operatfion  consfisted  mafinfly  of  short  dfistance 

journeys or that the drfivers were refluctant to exhaust the range.

It shoufld be noted that a flarge proportfion (45%) of data was 

covered by the London Borough of Isflfington and Gateshead 

Cfity Councfifl due to the hfigh number of vehficfles befing operated 

fin these fleets.

The Smfith Eflectrfic vehficfles do not produce carbon emfissfions 

dfirectfly from the vehficfle, however productfion and deflfivery of 

eflectrficfity fin the current UK grfid fis reflatfivefly carbon fintensfive, 

and hence the vehficfles produce 280gCO2e/km (determfined 

usfing 2012 DEFRA emfissfion factors) on a WTW basfis. 

Emfissfions from the Smfiths wfiflfl reduce finflfine wfith eflectrficfity grfid 

decarbonfisatfion.

Vehficfle usage
Graph 3 beflow shows the totafl dfistance traveflfled and the average dafifly 

dfistance per vehficfle by month. It shows that the totafl dfistance traveflfled 

per month was much flower fin the earflfier part of 2011 compared to 

any other perfiod across the 3 years. The average dfistance covered 

per month was 8,000km between January and Aprfifl 2011, whereas, 

across the three years fit was 14,700km. Aflso durfing the earflfier months 

of 2011, the average dafifly dfistance per vehficfle shows more varfiatfions 

per month. The dfiscrepancfies fin the data durfing these months are flfikefly 

to be due to drfivers and fleets actfing reflatfivefly cautfiousfly, as these new 

vehficfles  were  befing  fintegrated  finto  the  fleet’s  operatfions.  However, 

foflflowfing the finfitfiafl perfiod, the totafl dfistance and average dafifly dfistance 

per vehficfle becomes more consfistent per month.

Sfimfiflar  to  Ashwoods  vehficfles,  there  was  a  generafl  reductfion  fin  the 

average dafifly dfistance and totafl dfistance durfing the August and 

December months, cofincfidfing wfith the hoflfiday perfiods. The average 

totafl dfistance traveflfled durfing the hoflfiday months was 11,900km.

Energy efficfiency by month
Graph  4  beflow  shows  the  energy  efficfiency  and  the  UK’s  average 

temperature per month per year. It compares the reafl-worfld average 

monthfly energy consumptfion to that measured over the NEDC and 

Artemfis Urban Drfive Cycfles durfing flaboratory testfing. As mentfioned 

earflfier, the NEDC drfive cycfle fis the accepted cycfle used across Europe 

for  emfissfions  tests,  whereas,  the  Artemfis  Urban  Drfive  Cycfle  fis  an 

findustry-standard cycfle consfidered representatfive of cfity drfivfing.

The  12  month  reafl-worfld  energy  consumptfion  across  aflfl  fleets 

(corrected  for  chargfing  efficfiency)  was  2.0km/kWh.  The  reafl-worfld 

energy  efficfiency  was  margfinaflfly  flower  than  that  measured  over  the 

NEDC  under  test  condfitfions  (2.07km/kWh),  but  sfignfificantfly  greater 

than that measured over the Artemfis Urban Drfive Cycfle (1.48km/kWh).

The reafl-worfld effficfiency showed a cflear seasonafl varfiatfion. 

The	   efficfiency  energy  decreased  broadfly  finflfine  wfith  faflflfing  mean 

natfionafl temperature durfing wfinter months. Generaflfly, temperature had 

a negatfive correflatfion wfith energy consumptfion due to the fincreased 

roflflfing  and  wfind  resfistance,  greater  use  of  on-board  cabfin  heatfing 

durfing the wfinter and temperature-reflated reductfions fin battery and 

regeneratfion efficfiency. 

Between  2011  and  2013,  the  average  energy  efficfiency  (km/kWh) 

decreased by 10%; whfich may partfly be due to battery degradatfion. 

Thfis  theory  fis  supported  by  data  from  chargfing  events,  whfich  aflso 

showed a 10% decrease fin the battery capacfity over tfime.

Detafifled anaflysfis of fleet eflectrfic van  
usage over three years

GRAPH 3: 
Totafl dfistance 
and average 
dafifly dfistance by 
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Eflectrfic vehficfle

n	Totafl dfistance 
covered

n	Average dafifly 
dfistance0 

10 

20 

30 

40 

50 

0 

5000 

10000 

15000 

20000 

25000 

Jan  Feb  Mar  Apr  May  Jun  Jufl  Aug  Sep  Oct  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jufl  Aug  Sep  Oct  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jufl  Aug  Sep  Oct  Nov  Dec 

2011 2012 2013 

A
v
er
a
g
e 
D
afi
fl
y 
Dfi
st
a
n
c
e 
(
k
m)
 

T
ot
afl
 
Dfi
st
a
n
c
e 
Tr
a
v
efl
fl
e
d 
(
k
m)
  

Totafl Dfistance and Average Dafifly Dfistance by Month 

Totafl Dfistance Covered (km) Average Dafifly Dfistance (km) 

Av
er
ag
e 
da
fifl
y 
dfi
st
an
ce
 (
k
m)

To
ta
fl 
dfi
st
an
ce
 t
ra
ve
flfl
ed
 (
k
m)

GRAPH 4: 
Energy efficfiency  
varfiatfion by 
month and 
temperature – 
Smfith Eflectrfic 
vehficfle

n	Monthfly average 
energy consumptfion

n	NEDC energy 
consumptfion

n	Artemfis urban 
energy consumptfion

n	Annuafl average 
energy consumptfion

n	UK monthfly average 
temperature

0 

5 

10 

15 

20 

0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

Jan  Feb  Mar  Apr  May  Jun  Jufl  Aug  Sep  Oct  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jufl  Aug  Sep  Oct  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jufl  Aug  Sep  Oct  Nov  Dec 

2011 2012 2013 

T
e
m
p
er
at
ur
e(
o
C)
 

E
n
er
g
y 
C
o
n
s
u
m
pt
fi
o
n 
(
k
m/
k
W
h)
 

Year and Month 

Energy Effficfiency Varfiatfion by Month and Temperature 

Monthfly Average Energy Consumtfion NEDC Energy Consumptfion Artemfis Urban Energy Consumptfion 

 Annuafl Average Energy Consumptfion UK Monthfly Average Temperature 

Te
mp
er
at
ur
e 
(°
C)

En
er
gy
 c
on
su
mp
tfi
on
 (
k
m/
k
Wh
)



© CENEX 2015

LCVPPP SUMMARY REPORT

8

Detafifled anaflysfis of fleet eflectrfic van 
rechargfing patterns over three years

Smfith vehficfle chargfing patterns

Graph  5  beflow  shows  the  frequency  of  charge  events  per 

month and the average energy transferred per charge event 

per month. 

Thfis  graph  agrees  wfith  the  journeys  per  month  data,  as  the 

frequency of charge events and the energy transferred 

(corrected for efficfiency flosses) fis sfignfificantfly flower fin 2011 

compared to 2013. The average energy transferred per charge 

event  fis  30%  flower  fin  2011  compared  to  2013,  whfich  coufld 

be due to the drfivers’ fimproved confidence fin the range of the 

vehficfle. Cofincfidfing wfith the Ashwoods and the drfive data, the 

frequency of charge events durfing the hoflfiday perfiods (August 

and December months) fis generaflfly flower than the other 

months.

The average energy transferred per charge event across the 

three years was 22kWh, whfich fis fless than 50% of the rated 

battery capacfity (50kWh); emphasfisfing that the vehficfles range 

was generaflfly not exhausted. The totafl energy transferred was 

approxfimatefly 285,000kWh whfich achfieved a totafl dfistance of 

527,979km. The average cost of eflectrficfity fin the UK fin 2014 

was 10.1p per kWh;
8
 gfivfing an average energy cost of £5.05 

per 100km. Furthermore, the average cost per charge event 

fis £2.22.

Smfith vehficfles – start tfime of charge 
events

Graph 6 beflow shows the frequency of charge events per hour 

durfing workfing hours. 

The graph shows that a flarge proportfion (27%) of the charge 

events commenced between 2pm and 4pm; thfis fis flfikefly to be 

due  to  the  fleets’  day-to-day  operatfionafl  schedufle  whereby 

the vans are put on charge at the end of thefir dafifly operatfionafl 

dutfies.

The average State of Charge at charge commencement was 

51.5%. Thfis further emphasfises the fact that drfivers were efither 

refluctant  to  exhaust  the  range  of  the  vehficfles  or  the  fleets’ 

operatfions mafinfly consfisted of short dfistance journeys.
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GRAPH 5: 
Frequency of 
charge events 
and energy 
transferred 
per month
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8 Cost of Eflectrficfity taken from the ‘Busfiness Eflectrficfity Prfices’ 

websfite, pubflfished 2014.
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Lfife cycfle assessment of a hybrfid van

Ashwoods 2nd Generatfion Hybrfid 
Vehficfle

Due to the success of the 1st Generatfion Ashwoods Hybrfid 

System, Ashwoods fintroduced a 2nd Generatfion of fits Hybrfid 

System. As a resuflt, Cenex were asked to carry out an LCA 

on the 2nd Generatfion system. 

To gafin a better understandfing of the LCA regardfing the 

outcomes,  the  flfifetfime  carbon  emfissfions  of  the  Ashwoods 

Hybrfid van was compared to that of an equfivaflent Ford 

Transfit. The verfificatfion process, the totafl emfissfions of the 

hybrfid system and fits findfivfiduafl components are descrfibed 

beflow. 

Ashwoods and Ford Transfit van 
comparfison

In order to understand the flfifetfime carbon emfissfions of the 

hybrfid system, the entfire flfifetfime emfissfions of the Ashwoods 

van was compared to that of a Ford Transfit. The foflflowfing two 

assumptfions were made when carryfing out the comparfison:

fl	The flfifetfime carbon emfissfions of producfing and dfisposfing 

the Ashwoods van (excfludfing the hybrfid system) was 

equfivaflent  to  that  of  producfing  a  Ford  Transfit  van,  fi.e. 

9,000kg.
9

fl	Both vans wfiflfl carry out 200,000km over the flfifetfime of the 

vehficfle.

The Unfiversfity of Bath conducted emfissfions tests (NEDC) on 

the 2nd generatfion Ashwoods van and a Ford Transfit.
10
 Usfing 

the resuflts of tests and the assumed flfifetfime mfifleage, the totafl 

usage emfissfions were caflcuflated. The foflflowfing tabfle shows 

the flfifetfime carbon emfissfions of the Ashwoods and Ford 

Transfit vans.

Lfifetfime CO2e emfissfions (tonnes)

Vehficfle Hybrfid system  Usage Totafl

Ashwoods Van 9.0 0.8 38.7 48.5

Ford Transfit 9.0  0.0 44.5 53.5

The totafl flfifetfime carbon emfissfions of the Ashwoods van were 

9% flower compared to a Ford Transfit. However, as the flfifetfime 

emfissfions of the hybrfid system onfly constfitutes 1.7% of the 

totafl flfifetfime emfissfions of the Ashwoods van, the fuefl savfings 

from the system cflearfly have a sfignfificant effect fin reducfing 

the totafl flfifetfime carbon emfissfions. The charts beflow gfive a 

cflearer representatfion of the flfifetfime carbon emfissfions of the 

Ashwoods vehficfle and the Ford Transfit.

9 The Lfife Tfime Carbon Emfissfions of the Ford Transfit was taken from 

the Lfife Cycfle Assessment of Vehficfle Fuefls and Technoflogfies Ffinafl 

Report pubflfished by Cflear Zones fin 2006.

10  Emfissfion tests carrfied out at the Unfiversfity of Bath, Department of 

Mechanficafl Engfineerfing

Introductfion to LCA

A Lfife Cycfle Assessment (LCA) of 

a vehficfle refers to the totafl carbon 

emfissfions of manufacturfing, utfiflfisfing 

and dfisposfing of a vehficfle. The 

fiflflustratfion rfight outflfines a typficafl 

LCA for a vehficfle.

Ford Transfit 
(flfifetfime CO2e emfissfions 53.5t)

n Vehficfle 
n Hybrfid system 
n Usage

17%

83%

Ashwoods Van  
(flfifetfime CO2e emfissfions 48.5t)

n Vehficfle 
n Hybrfid system 
n Usage

18%

2%

80%

Productfion

Assessment of 

envfironmentafl fimpact of 

producfing the vehficfle 

from raw materfiafls to 

compflete product

“In-Use”

Tafiflpfipe CO2 from drfivfing

Impact from mafintenance 

and servficfing

Dfisposafl

Assessment of envfironmentafl 

fimpact of “end of flfife” 

scenarfio, fincfludfing re-use 

of components, recycfle of 

materfiafls and flandfiflfl
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Users’ responses to the LCVPPP vehficfles

Eflectrfic vans

fl	44 drfivers of eflectrfic vans returned questfionnafires.

fl	Around 50% of drfivers feflt more posfitfive about the eflectrfic 

vans after the trfiafl than they had before, compared wfith 25% 

feeflfing fless posfitfive.

fl	EVs eflficfited stronger opfinfions and more noteworthy resuflts 

than  the  hybrfids,  reflectfing  the  reflatfive  noveflty  of  the 

technoflogy.

The fuflfl range of responses shown beflow reveafls a more 

varfied pficture. Drfivers beflfieve the vehficfles have envfironmentafl 

benefits; many saw fit as a posfitfive status symbofl; and 81% tofld 

thefir famfifly and frfiends about fit. Over haflf found the vehficfles 

fun to drfive, and 51% woufld recommend them compared to just 

21% who woufldn’t.

Onfly 20% feflt the vehficfle performed better than a ‘normafl’ van, 

and onfly 26% preferred fit to a dfiesefl. The reasons for thfis are 

not cflear cut – 30% found the payfload finsufficfient, 20% found 

they often had finsufficfient charge for thefir journeys and 45% 

found fit finconvenfient to have to consfider how far they coufld 

drfive on each trfip.

Hybrfid vans

fl	76 drfivers of hybrfid vans returned questfionnafires. 

fl	The responses suggest that they generaflfly found the 

vehficfles to be very sfimfiflar to a dfiesefl van. Nearfly two-thfirds 

of drfivers showed no change fin thefir opfinfion of the vehficfles 

after the trfiafl.

The majorfity of drfivers returnfing surveys feflt they were abfle to 

do thefir job as flexfibfly fin the hybrfid van as fin a conventfionafl 

van. 

However, hybrfids eflficfited fless strong responses than the eflectrfic 

vehficfles.  56%  of  drfivers  feflt  the  hybrfid  had  envfironmentafl 

benefits, compared to 81% of eflectrfic van drfivers.

Drfiver perceptfions after the trfiafl n More posfitfive     n Same     n Less posfitfive

How do you feefl about eflectrfic 
vehficfles now compared to how you 
feflt before drfivfing the van?

n More posfitfive
n Same 
n Less posfitfive

49%

26%

26%

How do you feefl about hybrfid 
vehficfles now compared to how you 
feflt before drfivfing the van?

n More posfitfive
n Same 
n Less posfitfive

26%
11%

63%
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When the van was aflready movfing the accefleratfion was very good 

My eflectrfic van has been fun to drfive 

I was abfle to be as fflexfibfle fin an eflectrfic van as I am fin a normafl van 

By drfivfing the eflectrfic van I am dofing somethfing to protect the 
envfironment 

I woufld  recommend eflectrfic vans to other users 

I feflt safe drfivfing the eflectrfic van 

I flfike the flack of engfine nofise when drfivfing an eflectrfic van 

I needed to pflan my journeys more when drfivfing an eflectrfic van 

Drfivfing an eflectrfic vehficfle finffluences my drfivfing styfle 

I used the power drfivfing dfispflay to heflp me drfive more economficaflfly 

I trfied to maxfimfise my use of the regeneratfive brakfing 

I onfly drove the eflectrfic van more economficaflfly when the battery 
charge was flow  

The vehficfle was reflfiabfle 

There was often finsuffficfient charge for the requfired journeys 

I tofld my frfiends and famfifly about the eflectrfic van 

Havfing chargfing facfiflfitfies fin pubflfic pflaces and at homes fis essentfiafl for 
usfing eflectrfic vans for our work 

The vehficfle’s payfload was not suffficfient 

I see the eflectrfic van as a posfitfive status symbofl 

The vehficfle was too sflow 

Agree 

Dfisagree 

Neutrafl 
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suppflfiers; three suppflyfing battery eflectrfic panefl vans and 

one suppflyfing a hybrfid van.

2. The pflacement of 200 vans finto operatfion across 21 fleets 

vfia vehficfle orders from the framework.

3. A fiefld trfiafl phase finvoflvfing the performance monfitorfing of 

aflfl 200 vans for a mfinfimum of one year’s worth of reafl-worfld 

operatfion.

4. The seflectfion of one suppflfier to proceed to the second 

phase of funded procurement.

Lessons flearnt

Ffive features of programme desfign were successfufl:

1. The DfT sought to be finnovatfive fin what was befing procured 

(van performance specfificatfion) and how the procurement 

was managed (vfia the use of the Competfitfive Dfiaflogue 

procurement procedure) achfievfing vehficfle performance 

afims and runnfing a successfufl procurement. 

2. The  LCVPPP  was  fimpflemented  fin  a  stepwfise,  controflfled 

fashfion, and outputs were deflfivered fin aflfl key areas meetfing 

targets for deflfiverabfles, aflbefit not wfithfin the finfitfiafl tfimescafles 

envfisaged.

3. The LCVPPP heflped stfimuflate suppfly chafin finnovatfion vfia 

a two-stage process. Infitfiafl orders provfided an fimmedfiate 

reward for suppflfiers wfith the potentfiafl for flarger Phase 2 

(foflflow on) orders. Thfis heflped quaflfify four suppflfiers.

4. The Programme successfuflfly fostered the formatfion of a 

Stakehoflder  fleet  group  who  supported  the  Programme 

through fits fuflfl duratfion and were keen to partficfipate fin other 

flow carbon vehficfle demonstratfion projects. 

5. The chofice to combfine the programme management and 

technficafl support rofles posfitfioned the Programme Manager 

(Cenex) to provfide the DfT wfith findependent evafluatfion 

of the performance of the flow carbon vehficfles depfloyed 

durfing Phase 1 trfiafls, thereby heflpfing DfT decfide whfich of 

the suppflfiers (onfly one fin thfis case – Ashwoods) met the 

success crfiterfia for Phase 2 grant-assfisted procurement. The 

success crfiterfia were a combfinatfion of vehficfle performance 

and cost reductfion.

Ffive aspects of fimpflementatfion proved probflematfic.

1. The Programme wasn’t abfle to cataflyse finnovatfive product 

offerfings from mafinstream vehficfle manufacturers.

2. The gap between the recrufitment of the Phase 1 and 2 pubflfic 

sector fleets was too flong. Aflso, the first entrants had a flong 

wafit untfifl the Programme got up-to-speed, whfiflst the second 

wave  dfidn’t  have  the  tfime  to  reaflfign  vehficfle  repflacement 

cycfles to LCVPPP tfimescafles resufltfing fin deflays fin vehficfle 

orders befing pflaced. Ideaflfly a flarger procurement group 

woufld have formed earflfier durfing the Programme’s set-up 

phase.

Management

The LVCPPP appflfied Innovatfion Orfientated Procurement 

(IOP) fin an exempflar project. The fidea for LCVPPP was 

devefloped by the Department for Transport fin response to 

the recommendatfions of the 2007 Low Carbon Transport 

Innovatfion Strategy (LCTIS).

The  LCVPPP  was  flaunched  fin  2008  foflflowfing  extensfive 

Stakehoflder  consufltatfion.  The  Programme’s  first  phase  ran 

between 2008 and 2012, wfith Cenex as Programme Manager. 

The DfT afimed to use the LCVPPP as a means of encouragfing 

finnovatfion  wfith  pubflfic  sector  fleet  procurement  targetfing 

fincreased uptake of flow carbon vehficfles.

The centrafl feature of the LCVPPP was a vehficfle procurement 

exercfise targetfing the depfloyment of flow carbon vans across 

pubflfic sector fleets combfined wfith a grant to cover the dfifferentfiafl 

cost of the technoflogy. The Programme was desfigned to 

use procurement to heflp puflfl forward finnovatfive technoflogy. 

A	  Competfitfive Dfiaflogue procurement procedure was used to 

expflore technoflogy soflutfions wfith motor manufacturers wfith 

the procurement exercfise creatfing a supportfing framework 

agreement from whfich a range of pubflfic bodfies woufld be abfle 

to buy a number of flow carbon vans.

The Programme desfign fincfluded rfisk mfitfigatfion for the 

partficfipatfing pubflfic sector fleets depfloyfing the finnovatfive flow 

carbon vans. Thfis reflected consufltatfion feedback regardfing 

rfisk aversfion among fleet managers befing a key barrfier to flow 

carbon vehficfle uptake. Rfisk mfitfigatfion measures fincfluded: 

fl	Ffinancfiafl support – vfia fuflfl recovery of fincrementafl finvestment 

costs.

fl	Technficafl support – durfing the procurement process 

adopted for suppflfier seflectfion and project management 

oversfight.

fl	Operatfionafl support – DfT managed the procurement 

on behaflf of pubflfic sector Stakehoflders and devefloped 

contractuafl  terms  protectfing  fleet  operatfions  from  the 

possfibfle adverse fimpacts of depfloyfing new technoflogy 

(ensurfing  repflacement  vehficfles  fin  the  event  of  fin-fiefld 

operatfionafl fissues).

The fimpflementatfion of the Programme finvoflved a serfies of 

steps commencfing wfith procurement process and proceedfing 

to the suppfly of vehficfles for depfloyment across a range of 

pubflfic  sector  fleets.  The  first  depfloyment  phase  fincfluded 

externafl monfitorfing and evafluatfion to create an findependent 

assessment of reafl worfld performance of the vans to afid wfith 

pubflfic  (and  prfivate  sector)  fleet  decfisfion  makfing.  Suppflfiers 

successfuflfly deflfiverfing agafinst the afims of the Programme 

durfing the first depfloyment phase woufld be rewarded wfith a 

second phase of grant-assfisted procurement.

Four key programme outputs were:

1. A successfufl procurement exercfise cuflmfinatfing fin a 

framework fincfludfing four approved flow carbon van 

Innovatfion Orfientated Procurement
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3. The rfisk mfitfigatfion pflaced requfired detafifled contractuafl terms 

whfich sflowed fimpflementatfion. Contracts progressed better 

when based on broad prfincfipfles not rather than specfifics 

(e.g. not dependent on vehficfle detafifls and numbers, etc.). 

For programmes such as these generous tfime aflflocatfion fis 

needed for contractuafl matters. 

4. The finnovatfive nature of the vans combfined wfith the 

fimmaturfity  of  the  SME’s  suppfly  chafins  resuflted  fin  deflays 

fin deflfivery and gave DfT and Cenex flfimfited optfions for 

suppfly chafin management (e.g. ensurfing on-tfime deflfivery). 

IOP project desfign needs to make aflflowances for the flower 

Technoflogy Readfiness Levefl (TRL) and Manufacturfing 

Readfiness Levefl (MRL) of technoflogy befing depfloyed when 

compared wfith the procurement of mature technoflogfies.

5. The dfiversfity of needs among the procurement group fled 

to a flot of vehficfle customfisatfion wfith assocfiated compflexfity 

whfich worked agafinst economfies-of-scafle for the suppflfiers 

and added consfiderabfly to the compflexfity of grant 

admfinfistratfion for Cenex and the DfT.

Evafluatfion and recommendatfions

The LCVPPP resuflted fin a compfleted IOP case study of finterest 

both fin terms of fits suppfly chafin stfimuflus when compared wfith 

conventfionafl procurement procedures and fits stfimuflus for 

finnovatfion when compared wfith R&D support and grants.

Presentfly,  the  reflatfive  noveflty  of  IOP  makes  fit  a  harder 

project type to fimpflement than potentfiafl aflternatfives. Its mafin 

advantage fis that fit seeks to fleverage a sustafinabfle customer 

demand to stfimuflate suppflfiers to finvest to eflevate technoflogy 

from flower to hfigher Technoflogy Readfiness Levefl (TRL) and 

Manufacturfing Readfiness Levefl (MRL). IOP can compflement 

R&D fundfing fleveraged by vehficfle manufacturers for suppfly 

chafin capabfiflfity deveflopment. Aflternatfive poflficfies that fleverage 

customer-demand fincflude demonstratfion-based R&D projects 

(TRL6-8) and grants to afid market uptake for vaflfidated TRL 9 

technoflogfies.

Based  on  the  experfience  of  the  LCVPPP  the  foflflowfing 

recommendatfions woufld be made for those consfiderfing 

fimpflementfing thfis form of project:

fl	Invest fin the pre-competfitfive dfiaflogue pflannfing and 

preparatfion phase. Conduct suppflfier workshops to heflp 

ascertafin suppfly chafin capabfiflfitfies and fintent ahead of 

the formafl commencement of a procurement process (e.g. 

before a PQQ fis fissued) and bufifld fin cflear success crfiterfia 

at the outset as a spur to technoflogy provfiders. The LCVPPP 

offered future hfigher voflumes based on findependentfly 

vaflfidated vehficfle performance wfith the hfigher voflumes 

flfinked to prfice reductfion targets.

fl	Focus on formfing a flarge procurement group at the outset. 

Work wfith that group to heflp define requfirements (needs, and 

socfiaflfisfing those needs wfith potentfiafl technoflogy provfiders 

durfing the market soundfing phase) and bufifld a commfitment 

for coflflectfive actfion and the assocfiated process steps 

fincfludfing sfign-off on contractuafl arrangements.

fl	Where possfibfle, the procurement group needs shoufld be 

normaflfised finto as few requfirements as possfibfle to avofid the 

compflexfity of customfisatfion for findfivfiduafl Stakehoflders.

fl	Use the Stakehoflder group for both IOP and green pubflfic 

procurement  finfitfiatfives.  For  exampfle,  conductfing  both 

more and fless adventurous vehficfle procurement exercfises 

through the same group woufld heflp enabfle the Stakehoflder 

fleets to remafin engaged fin flow carbon vehficfle uptake for an 

extended perfiod of tfime, optfing fin or out of new procurement 

exercfises dependfing on the appflficabfiflfity of a partficuflar 

vehficfle or fuefl type to thefir operatfions.

fl	Accept that grant fundfing wfiflfl be needed to facfiflfitate projects 

where the finnovatfion may not offer a compeflflfing short term 

operatfionafl benefit versus fincumbent technoflogfies.

Stakehoflder flfiafison and assfistance fis crucfiafl for project success: 

consfideratfion shoufld be gfiven to there befing fundfing avafiflabfle 

for buyer consortfia to engage finnovatfion fintermedfiarfies to 

assfist the consortfia to manage projects from finceptfion through 

to procurement, depfloyment, evafluatfion and dfissemfinatfion.
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