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Johnson Matthey, Confidential

Strong Credentials

Technology leadership 

#1 or 2 
in chosen markets

Operating profit 

£0.5 billion 

Strong brand 

200+ year 

history

Annual sales* 

£4 billion 

3

R&D investment

~£200 million
per annum

Science is at the heart of what we do

*Sales excluding precious metals Confidential



Johnson Matthey, Confidential

Where we Operate

North America

11 major manufacturing facilities

27% of Group sales*

19% of employees

China

6 major manufacturing facilities

13% of Group sales*

8% of employees

Europe

15 major manufacturing facilities

41% of Group sales*

59% of employees

Rest of World

4 major manufacturing facilities

7% of Group sales*

5% of employees

Rest of Asia

4 major manufacturing facilities

12% of Group sales*

19% of employees

14,580
employees worldwide

*Sales excluding precious metals
4Confidential
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79%
of global GDP with net 
zero targets; 16% two 

years ago

46
countries and states 

have defined dates to 
become net zero

The move to net zero is accelerating: “building back greener”
Hydrogen is widely acknowledged as a key enabler of net zero across multiple sectors

73%
of global GDP with 

Hydrogen Strategies

Hydrogen – from electrolysis and 
methane reforming with CCS

Energy intensive 
industrial uses

Heavy duty 
transportation

Larger and longer range 
light duty transport

Some rail 
applications

Marine

Aviation
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Commercial drivers may move faster than legislation

Heavy duty fuel cell trucks potentially have lower 
TCO than diesel around the 2027/28 timeframe

Heavy duty truck total cost of ownership 
($/tonne-km)
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Internal combustion engine
Battery electric vehicle
Fuel cell electric vehicle

Source: McKinsey/Hydrogen Council

Cost

Range

Charging
time

a major 
opportunity for 

fuel cells

Weight

Heavy duty trucks – an example



Hydrogen production technologies

JM is present in three main areas of hydrogen use and production

7

Fuel cell
technologies

Blue
hydrogen production

Green
hydrogen production

01 02 03

Use of hydrogen

Confidential
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Catalyst and membrane 
know-how

Optimisation for high 
performance

Technology innovation

Technical expertise

Closing the metal loop

Lower carbon intensity 
from recycled material

Roadmap to lower cost

Platinum group metal
(pgm) competence

Global presence

Established collaborative 
partnerships

Proven commercial 
products

Trusted global partner

Existing manufacturing 
experience

Next-generation 
manufacturing processes

Clear plan for future 
capacity expansion

Advanced 

manufacturing

Enabling customers to achieve their goals through our robust offer
Competitive advantage from integrated value chain and long term R&D investment
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JM position in PEM value chain is clear

Our experience in electrochemical componentry is comprehensive

Proton exchange 
membrane

(PEM)
Catalysts

Catalyst coated 
membrane

(CCM)
Sealed CCM

Membrane 
electrode assembly

(MEA)

membrane and 
associated supports

anode and cathode 
catalyst layers

“3-layer system” “5-layer system” “7-layer system”

ionomer
ePTFE

carbon
metal

ionomer

membrane
anode catalyst

cathode catalyst

CCM
seals

sealed CCM
gas diffusion layer

Raw Materials Components
Stack assembly and 
systems integration

Application

precious metal recycling
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Catalyst-coated membrane design – like overall system – has to balance multiple goals

Trade-offs

Performance, durability and cost need to be 
optimised depending on the application use case…

…but not just at a component level
stack and system integration is critical

Performance

Cost Durability

Multiple trade-offs must be managed as PEM 
technology develops to meet market needs

One way to extend lifetime is 
increase catalyst loading, but 
this increases capital cost

Thinner membranes are more 
efficient, but this typically makes 
them less durable

Can reduce capital cost with low-
cost components, but likely to 
compromise efficiency

Efficiency

Durability

Durability

Capital cost

Capital cost

Efficiency

…and significant expertise is needed to optimise 
among these trade-offs
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Higher loading improves durability and hydrogen efficiency

Challenging the status quo on platinum loading
P

o
w

e
r
 (

k
W

)

H2 Consumption (L/min)

Start of Run End of Run

Start of Run End of Run

0.85 mgPt/cm2

0.45 mgPt/cm2

Depending on utilisation of vehicle, 
additional cost of platinum metal can pay 
itself back within a few years

As largest secondary refiner of pgms in the 
world, JM will play critical role in lowering 
carbon footprint of fuel cell stacks

• Design to refine
• Ensure circularity
• Recycle other materials from MEA in future
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