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ISO Voluntary Performance Standards
• Part three of the the laboratory 

protocols standard
• Technical report

• Performance metrics are linked to 
ISO test protocols
• Thermal efficiency
• Emissions (PM2.5 and CO)
• Safety
• Durability

• Tiers system with performance 
ranging from simple/traditional 
stoves (0) to aspirational targets (5)
• Thermal efficiency and emission 

targets can be adapted for regional 
application



ISO 19867 Tiers
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Thermal efficiency

Metric for helping 
understanding the 
potential energy/fuel 
savings



ISO PM2.5 targets

Each tier and corresponding emissions performance target is linked with a 
different level of risk
Emissions performance targets are in units of mg per megajoule delivered to 
the pot (same metric as the high power phase of the WBT)



CO emissions performance
• Same model with same inputs is used as for PM2.5
• No equivalent relationship between CO concentrations and risk
• Targets determined by looking at different percentages of homes 

meeting the WHO 24 hour guideline (7mg/m3)



Safety targets
• Determined with the ISO safety 

protocol
• Ratings are based on summing the 

score for the individual subtests
• Higher scores are better



Durability targets
• Determined with the ISO durability 

protocol
• Ratings are based on summing the 

score for the individual subtests
• Lower scores are better



ISO 19867 Tiers

ISO IWA total 
emissions tiers

Key updates and simplifications for 
new tiers
- 5 tier levels
- Final rating for emissions and 

efficiency tiers are based on 
average of test phases for a given 
metric (not lowest score)

- CO and PM2.5 are reported 
separately (only one metric each)

- Only report thermal efficiency
- Includes durability



Additional notes
• ISO Voluntary Performance Targets 

have built on prior guidance (WHO 

and IWA)

• Tier ratings should be reported 

separately (there is no such thing as a 

Tier 3 stove)

• The performance targets may be 

updated within the ISO system as 

more data becomes available

• Performance targets are one useful 

tool in an ecosystem of design, 

production, sales, user training, 

customer awareness, etc…

• A high-performing stove that does 

not get sold or displace baseline 

technologies will not have impact

• Tools for developing region-specific 

PM2.5, CO, and thermal efficiency 

targets



Emissions 
performance 

required to meet 
air quality 
guidelines

Room
characteristics 

and energy 
demands

Provides way to estimate the 
performance needed for a given 
technology to meet air quality 
targets for a given context

Only focuses on a single device

No ambient contributions or 
multiple sources

Used for developing the WHO and 
ISO emissions performance 
guidance

Runs the Monte-Carlo approach 
to account for distributions of 
inputs

WHO Performance Target model (PT)



WHO Performance Target Model

Pollutant (PM or 
CO)

Kitchen volumes

Air exchange 
rate

Fraction of 
emissions 

entering room 
(for chimney 

stoves)

Cooking time

Enter inputs 
for: 



Outputs 
emissions 

performance 
targets aligned 
with ISO Tiers

Can select a 
user-defined 

target such as a 
country PM2.5 

guideline



Thank you!
Questions?

Michael Johnson
mjohnson@berkeleyair.com


