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THE STUDY - AIR POLLUTION IN KAZAKHSTAN

Increased air pollution
Classification is according to Informational Bulletin “On the state of  the environment in the Republic of  Kazakhstan for 2019” 

High air pollution



DATA USED

 Air quality data for 10 cities from the national air quality network (provided by 
MEGNR)

 Energy data and energy balances (Bureau of National Statistics)

 Electricity data (KOREM)

 Transport data (Bureau of National Statistics)

 Residential heating survey data (Bureau of National Statistics)

 Industrial emissions (Bureau of National Statistics)

 Emissions data (Kazakhstan’s under  CLRTAP and UNFCCC)



GAINS MODELING AT THE 
NATIONAL LEVEL: IDENTIFIES 

COST-EFFECTIVE MEASURES TO 
REDUCE MEAN NATIONAL 

POPULATION EXPOSURE TO PM2.5

Minimizes social costs 
of reducing population 
exposure to PM2.5 

Currently only for 
country-wide 
measures, not for 
individual cities 



GAINS MODELING RESULTS: HOUSEHOLD HEATING AND WASTE MANAGEMENT 
MEASURES ARE AMONG THE MOST COST-EFFECTIVE IN REDUCING PM2.5 EXPOSURE
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Marginal cost curve for population exposure to PM2.5 with conventional air pollution control measures for Kazakhstan, 2030 

Conventional air 
pollution control 
measures only



GAINS MODELING RESULTS:  SYNERGIES BETWEEN CLIMATE AND AIR QUALITY MEASURES 
AVAILABLE BUT LIMITED

Marginal cost curve for population exposure to PM2.5 in 2030 
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GAINS MODELING RESULTS:  SYNERGIES BETWEEN CLIMATE AND AIR QUALITY MEASURES 
AVAILABLE BUT LIMITED

Marginal cost curve for population exposure to PM2.5 in 2030, along with 
the impacts of the measures on greenhouse gas emissions, using the 
GWP100 metric for SLCP

Mun. solid waste
recycling

Mun. solid waste 
incineration

Large buildings -
energy efficiency

Small buildings -
energy efficiency

Oil and gas industry

Resident. heating
larger buildings

Resident. heating
smaller buildings

Other household 
appliances

Renewable power

Trucks and buses

Power plants
SO2, NOx controls

Industrial combustion
SO2, NOx, PM controls

Fertilizer use and 
manure management

150

200

250

300

350

400

450

-2000

-1500

-1000

-500

0

500

1000

1500

2000

2500

3000

18 19 20 21 22 23 24 25 26 27 28

GH
G 

em
iss

io
ns

 (M
t C

O
2e

q)

M
ar

gi
na

l c
os

ts
 o

f e
xp

os
ur

e 
re

du
ct

io
n 

(M
€/

µg
.m

-3
)

Mean exposure to PM2.5 in Kazakhstan (µg/m³)

Marginal costs GWP100 (SLCP)

Baseline 2030

Recycling of 
paper, 

plastic, textile
Other solid waste 

management

Coal boilers res&com
switch to gas and DH

Coal stoves in suburbs
switch to gas and DH

Coal stoves, rural areas
modernization, LPG and 

briquettes

Oil and gas 

Envelopes
small buildings

Open burning of 
agricultural residues

Envelopes 
large buildings

Industrial processes

Trucks and buses

Light duty vehicles

Low emission boilers
res&com

Low emission coal stoves 

Renewable power

Other

Power plants
SO₂, NOₓ controls

190

240

290

340

390

440

-2000

-1500

-1000

-500

0

500

1000

1500

2000

2500

3000

16 18 20 22 24 26 28

GH
G 

em
iss

ion
s (

M
t C

O 2e
q)

M
ar

gin
al 

co
sts

 of
 ex

po
su

re
 re

du
cti

on
 (M

€/
µg

.m
-3

)

Mean exposure to PM2.5 in Kazakhstan (µg/m³)

Blended 
conventional 
AP and CC 
mitigation 
measures

Switch away from biomass not 
available in this simulation!

SynergiesT-O T-O S



Air Quality Management and Climate Change Mitigation in Almaty

THANK YOU FOR YOUR ATTENTION


	Slide Number 1
	The STUDY -  Air pollution in Kazakhstan
	DATA USED
	Gains modeling at the national level: identifies cost-effective measures to reduce mean national population exposure to PM2.5
	Gains modeling RESULTS: household heating and waste management measures are among the most cost-effective in reducing pm2.5 exposure
	Gains modeling RESULTS:  synergies between climate and air quality measures available but limited
	Gains modeling RESULTS:  synergies between climate and air quality measures available but limited
	Air Quality Management and Climate Change Mitigation in Almaty

