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The objective of this review is to assess the cost of manufacturing hybrid electric vehicles (HEVs, PHEVs) in the U.S. 

These vehicles are expected to be added to automakers’ vehicle portfolios as they strive to meet the 2016 

Corporate Average Fuel Economy (CAFE) mandate. These costs are intended to be compared against the cost of 

other approaches to reducing vehicle fuel consumption, e.g. vehicle lightweighting. This cost comparison will later 

be used to assess various CAFE compliance strategies. 

Only more current references from 2005 onwards have been included in this review. Given the rapid rate of 

technology advancements in energy storage systems, cost estimates prior to 2005 have been excluded. 

We are interested in the additional cost of the overall hybrid system over a comparable conventional vehicle 

utilizing an internal combustion engine. This should also account for the cost reduction in using a downsized 

engine and transmission in PHEVs. 

Most of the literature only report the cost of manufacturing lithium-ion (Li-ion) battery systems for hybrid vehicles 

in terms of dollars per kilowatt-hour of energy storage ($/kWh). The battery is the most expensive component in 

an electric vehicle. Around 80% of the cost of a PHEV-40’s drive system is due to the battery pack. [F&S 2009a] 

Other components include the electric motor, inverter, power control unit, and generator. 

The battery’s cost is not only due to the material, but also capital investment in battery manufacturing. This cost 

depends much on the battery production volume, and less so on the lithium chemistry. [Barnett 2009] The figures 

are expected to decline once batteries are mass produced. 

  
 
 

Figure 1. Breakdown of PHEV drive system cost by component 
[data source: F&S 2009a] 

 
 

Figure 2. Electric vehicle battery cost structure  
[data source: BCG 2010] 
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The incremental vehicle system cost and battery cost numbers found in the literature are summarized and plotted 

in the next few tables and figures below. Estimates for both categories vary widely. Within the next 5-10 years 

(2015-2020), PHEVs are projected to cost an additional $6,000-16,000 more than a conventional IC vehicle. Even 

today, battery cost estimates vary widely from $260-$1,300/kWh. None of the battery cost estimates meet the 

U.S. Advanced Battery Consortium’s goal of $200-300/kWh by 2016. It is noted that some of the estimates are 

likely to have been cross-referenced, so greater frequency of estimates need not necessarily indicate greater 

accuracy. 

 

Reference Vehicle type Year Cost premium over 
conventional vehicle

1
 

Simpson 2006 (NREL)  
PHEV10 
PHEV40 

 
“Long-term” 

Retail price increase: 
+$6,300 
+$11,450 

Bandivadekar et al 2008 
(MIT) 

HEV car 
HEV light truck 
HEV car 
HEV light truck 
PHEV30 car 
PHEV30 light truck 

2007 
2007 
2035 
2035 
2035 
2035 

+$3,500 
+$4,500 
+$1,800 
+$2,300 
+$4,200 
+$5,900 

Frost & Sullivan 2009a  
PHEV40 
BEV100 

 
2009 
2009 

Cost of EV drive system: 
$11,300-14,800 
$16,900-22,300 

Plotkin & Singh 2009 
(Argonne)

2
 

HEV car 
PHEV10 car 
PHEV40 car 
HEV car 
PHEV10 car 
PHEV40 car 

2015 
2015 
2015 
2030 
2030 
2030 

+$1,450 
+$2,350 
+$6,250 
+$1,110 
+$1,770 
+$4,370 

EPA/NHSTA 2009 HEV car 
PHEV20 car 
HEV light truck 
PHEV20 light truck 

2016 
2016 
2016 
2016 

+$2,740 
+$16,140-16,220 
+$3,280-3,460 
+$14,590 

NRC 2010 PHEV10 
PHEV40 
PHEV10 
PHEV40 

2015 
2015 
2020 
2020 

+$5,200 
+$14,200 
+$4,500 
+$12,200 

Table 1. Hybrid/electric vehicle system cost estimates from literature. All are production cost, unless otherwise stated. 

 

                                                                 

1
 To convert to retail price equivalents, multiplication factors of 1.4-1.5 have been used in the literature. 

2
 Cites Kromer, M. and J. Heywood, 2007. Electric Powertrains: Opportunities and Challenges in the U.S. Light-Duty Vehicle 

Fleet, Laboratory for Energy and the Environment, Massachusetts Institute of Technology, LFEE-2007-03 RP, co-authors of 
Bandivadekar et al 2008. 
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Figure 3. Estimates of plugin hybrid vehicles’ incremental manufacturing cost over conventional vehicles 

 

 

 

Figure 4. Estimates of PHEV Li-ion battery pack cost. Only mid-points of ranges, if any, are plotted. 
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Reference Li-ion battery 
application 

Year, 
or timeframe indication 

Cost
3
 

USABC 
(via Pesaran et al 2007) 

For PHEV10 
For PHEV40 

2016 goals, for reference only $300/kWh, or $1,700 
$200/kWh, or $3,400 

Pesaran et al 2007 (NREL)
4
 High energy 

batteries 
2007 $800-1,000/kWh 

Kalhammer et al 2007 
(for ARB) 

For HEV 
 
For PHEV10 
 
For PHEV40 

Low volumes (500MWh/yr) 
High volumes (2,500MWh/yr) 
Low volumes (500MWh/yr) 
High volumes (2,500MWh/yr) 
Low volumes (500MWh/yr) 
High volumes (2,500MWh/yr) 

$800/kWh, or $2,400 
$550/kWh, or $1700 
$575/kWh, or $3,300 
$400/kWh, or $2,200 
$380/kWh, or $7,100 
$260/kWh, or $4,900 

Ton et al 2008 (Sandia) Li-ion battery 2008 
2018 

$1,333/kWh 
$780/kWh 

ARB 2009
5
 For PHEV10 

 
For PHEV40 

Low volumes (500MWh/yr) 
High volumes (2,500MWh/yr) 
Low volumes (500MWh/yr) 
High volumes (2,500MWh/yr) 

$480-600/kWh 
$340-400/kWh 
$450-560/kWh 
$320-370/kWh 

Frost & Sullivan 2009b Li-ion battery 2008 
2015 

$700-1,000/kWh 
$470-510/kWh 

Electrification Coalition 2009 Li-ion battery 2009 $600/kWh 

Barnett 2009 (TIAX) Li-ion battery 2009 $260-700/kWh 

NRC 2010 For PHEV10 
 
For PHEV40 

2010 
2020 
2010 
2020 

$1,650/kWh 
$1,050/kWh 
$1,750/kWh 
$1,120/kWh 

BCG 2010 Li-Ni-Co-Al (NCA) 
battery 

2009 
2020 

$990-1,220/kWh 
$360-440/kWh 

Anderman 2010 For PHEVs 
 
For EVs 

2015 
2018-2020 
2015 
2018-2020 

$900-1,260/kWh 
$675-900/kWh 
$500-700/kWh 
$375-500/kWh 

Table 2. Battery cost estimates from literature 

 

  

                                                                 

3
 Assuming that the energy requirement for a PHEV-40 is 16 kWh, the cost of the battery can be calculated accordingly. 

4
 Collaborates with TIAX, LLC. 

5
 This is a review and update of Kalhammer et al 2007. 
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