
erage, the temperature in Indo-
nesia ranges from 20-30 degrees 
Celsius, with an average annual 
increase of 0.03 degrees Celsius. 
Over a 30-year period, from 1991-
2020, it was estimated that the 
country’s average temperature will 
increase by 0.9 degrees Celsius, 
along with the subsequent rise in 
sea surface temperature. Accord-
ing to IPCC-published Global At-
las, Indonesia’s main islands are 
projected to see their average sur-
face temperature rise to 2 degrees 
Celsius. This illustrates how cli-
mate change will adversely impact 
Indonesia on many fronts.

According to the latest official 
figure, Indonesia’s GHG emis-
sions keep rising: from 0.8 Gt-
CO2e in 2010 to 1.6 GtCO2e in 
2018. Between 2015-2018, the 
largest contributor was the forest-
ry sector, which emitted around 
0.7 GtCO2e in 2018. During the 
worst year of forest fires in 2015, 
the emission level even reached 1.5 
GtCO2e. In years when the num-
ber of hotspots declined, such as 
in 2016, nationwide emissions 
were dominated by the energy 
sector, which spewed around 0.5 
GtCO2e. These two sectors are the 
major source of emissions in Indo-
nesia.

Indonesia’s climate 
change blueprint 

As a follow-up to Indonesia’s 
commitment, made during the 
Conference of Parties (COP) 21, 
the country has ratified the Paris 
Agreement, by passing Law No. 
16 on October 24, 2016. Around 
the same time, it also submitted 
its First NDC document to UN-
FCCC, which is a more detailed 
version of the Intended NDC sub-
mitted ahead of COP 21. Based 
on the NDC scheme, Indonesia is 
committed to cut its GHG emis-
sions by 29% as “unconditional 
contribution” (based on its own 
resources and capabilities) and by 
38% as “conditional contribution” 
(if international means of support 
are provided).

In July 2021, Indonesia further 
submitted two main national cli-
mate change control documents: 
Updated NDC and Long-Term 
Strategy Low Carbon and Climate 
Resilience (LTS-LCCR). In the Up-
dated NDC document, Indonesia 

global efforts to avoid a climate di-
saster that will pose grave conse-
quences on various aspects of hu-
man life, including the economy.

However, The NDC Synthesis 
Report noted that even if all par-
ties manage to meet the commit-
ments, global emissions by 2030 
will still be 16% higher than those 
in 2010. According to the Inter-
governmental Panel on Climate 
Change (IPCC), this figure must be 
45% below the 2010 level, in order 
to prevent the earth’s temperature 
from rising by 1.5 degrees Celsius. 
In addition, the IPCC in its “Cli-
mate Change 2021: the Physi-
cal Science Basis, the Working 
Group I contribution to the 
Sixth Assessment Report” 
stated that the earth’s 
surface temperature 
had increased by 1.07 
degrees Celsius in 
2019, compared 
to the levels of a 
pre-industrializa-
tion era.

Rising tempera-
tures have exerted 
many adverse im-
pacts on the planet, 
including shrinking   
Arctic sea ice, as well 
as a rise in sea levels 
which experts estimate 
may reach 2 meters by 
2100. To put this in per-
spective, 125,000 years ago, 
when the earth’s temperature 
increased between 0.5-1.5 de-
grees Celsius, sea levels surged 
by 5-10 meters; some three mil-
lion years ago, a spike of 2.5-4.0º 
centigrade triggered 5-25 meters 

of higher sea levels. This will un-
doubtedly be devastating on peo-
ple’s lives and on the environment, 
especially near coastal areas, with 
worsening floods, increased soil 
acidity and decreased ocean sa-
linity.

Various reports have confirmed 
that the challenges posed by cli-
mate change have become 
more serious, with 
grave impli-
cations 
f o r 

all regions globally. Although all 
parties have made efforts to miti-
gate its impacts, predictions show 
that more has to be done. Climate 
action should no longer become a 
point of contention; it is an import-
ant and urgent subject of a global 
agenda.

Climate change in 
Indonesia

Without doubt, climate change 
also presents unique challenges to 
Indonesia, especially given its ge-
ography and climate. Indonesia, 
an archipelagic state, has the sec-
ond-longest coastline in the world 
(95,200 kilometers). Of course, 
this puts it at greater risk from 

climate change, as its thou-
sands of small islands 

and their coastal 
ecosystem are 

vulnerable 
to sea lev-

el rise. 
O n 
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This is all wrong. I shouldn’t be up here. I should be 
back in school on the other side of the ocean. Yet 
you all come to us young people for hope. How dare 
you! You have stolen my dreams and my childhood 
with your empty words. And yet I’m one of the lucky 
ones. People are suffering. People are dying. Entire 
ecosystems are collapsing. We are in the beginning 
of a mass extinction, and all you can talk about is 
money and fairy tales of eternal economic growth. 
How dare you!

– Greta Thunberg
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Greta Tintin Eleonora Ernman Thunberg, born January 3, 2003 (age 18), is 
a Swedish environmental activist who is known for challenging world leaders to 
take immediate action for climate change mitigation.
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CLIMATE CHANGE: 
Mitigation Strategies

 for Indonesia
By Mahawan Karuniasa

The state of our climate

I
n mid-September 2021, 
the United Nations Frame-
work Convention on Climate 
Change (UNFCCC) launched 

its Nationally Determined Contri-
bution (NDC) Synthesis Report, 
which summarized the commit-
ments of countries (parties) sub-
mitted through the NDC document 
based on the Paris Agreement. It 
contained 164 NDCs, representing 
191 parties signing onto the Paris 
Agreement, including 86 updated 
NDCs from 113 parties that had 
submitted them. Together, they 
account for an estimated 93.1% 
of total greenhouse gas emissions 
(GHG) produced globally.

As we all know, the initial com-
mitment as stipulated in the Paris 
Agreement was not sufficient to 
limit global warming to well below 
1.5 degrees Celsius. Thus, through 
an updated NDC, all parties are 
urged to be more ambitious in 
their climate change mitigation 
commitment. Based on the Unit-
ed Nations Environment Program 
(UNEP)’s Emissions Gap Report re-
leased in 2020, total emissions in 
2019 reached 59.1 GtCO2e (Giga 
tons CO2 equivalent). The NDC 
commitment seeks to reduce this 
to 53-56 GtCO2e by 2030, sub-
stantially lower than the 25 Gt-
CO2e needed to keep the earth’s 
temperature from exceeding 1.5 
degrees Celsius. Therefore, this 
commitment stands as vital to 



 FRIDAY 
OCTOBER 1-7, 20212

remained committed to its 29% 
unconditional contribution, but in-
creased its conditional contribution 
to 41%. Indonesia also stated its 
ambitions to fight climate change in 
the LTS-LCCR document, in sup-
port of the global Net-Zero Emis-
sion 2050 agenda.

To ensure that it will meet its 
target, the Indonesian govern-
ment, through the Environment 
and Forestry Ministry, has drawn 
up an NDC Roadmap in 2019. Al-
though it is clear that the Updated 
NDC is not sufficient to maintain a 
global temperature increase below 
1.5 degrees Celsius, it still serves 
as an important document to 
achieve NDC targets by 2030, and 
to accelerate and expand climate 
change mitigation efforts, in order 
to achieve Indonesia’s more ambi-
tious objective of achieving net-sink 
emissions from Forestry and Land 
Use (FOLU) by 2030 and net-zero 
emissions in 2050.

In general, the NDC Roadmap 
focuses on five sectors—energy, 
waste, industry, forestry, and ag-
riculture. The document serves 
as a guideline for stakeholders, 
including the central government, 
local governments, businesses, 
and the community, outlining the 
plan, timeframe, and detailed GHG 
reduction targets per sub sector as 
well as identifying every aspect that 
can help achieve the targets

The roadmap laid out two main 
scenarios: Counter Measure 1 
(CM1) to achieve the 29% uncon-
ditional contribution and Counter-
measure 2 (CM2) to realize the 41% 
conditional contribution by 2030. 
CM1 is aimed at maintaining na-
tionwide emissions at a maximum 
level of 2.0 GtCO2e or a cut of 0.8 
GtCO2e by 2030, while CM2 aims 
to cap the emission at 1.7 GtCO2e, 
or a reduction of 1.2 GtCO2e. In 
comparison, in a Business as Usual 
(BAU) scenario, the country’s GHG 
emissions level will hit 2.9 GtCO2e 
or an increase of 1.3 GtCO2e over 
2010. 

Indonesia has the ambition to 
achieve a net-zero emissions tar-
get by 2060 or earlier, and peak 
emission by 2030. To fulfil this, 
the LTS-LCCR document men-
tions three scenarios: Current 
Policies Scenario (CPOS), Tran-
sition Scenario (TRNS), and Low 
Carbon Scenario Compatible with 
Paris Agreement (LCCP). CPOS is 
an unconditional NDC (CM1) that 
will carry on post-2030. TRNS is 
a scenario that serves as a bridge 

Mahawan Karuniasa is an envi-
ronmental expert with emphasis in 
climate change, sustainable devel-
opment, sustainability science and 
systems thinking. He is a member 
of the Paris Committee on Capac-
ity Building (under the UNFCCC), 
and the Indonesian delegation in 
the UN Climate Change Confer-
ence. He is also a faculty member 
at the University of Indonesia’s 
School of Environmental Science. 
He holds a doctorate degree in 
environmental science from UI, 
graduated with Cum Laude. He 
also consults different ministries 
and government agencies as well 
as international aid organizations.

Mahawan

between CPOS and LCCP. Mean-
while, LCCP aims to meet the peak 
emission and net-sink emission 
from FLU by 2030, and net-zero 
emission by 2060 or earlier. In 
short, Indonesia’s measures to re-
duce its GHG emissions by 2030 
and 2050 are spelled out in two 
key documents—Updated NDC 
and LTS-LCCR.

Indonesia’s Climate 
Change Policies

Accordingly, Indonesia’s cli-
mate change policies will be guid-
ed by Updated NDC and LTS-LC-
CR, including its climate change 
mitigation roadmap. The policies 
to achieve the NDC target by 
2030, as well as net-zero emission 
target by 2050 are focused on five 
sectors: forest and land use, ener-
gy and transportation, industrial 
processes and product use, waste 
and agriculture.

In the energy sector, the main 
mitigation strategy is through 
the use of new and renewable 
energy (NRE) in the construction 
and transportation sector, energy 
conservation, and energy efficien-
cy. The policy for increased use 
of NRE in buildings is focused 
on business regulations for solar 
power plants (PLTS), including the 
smaller scale one. This includes 
the regulation on providing im-
poverished households with ac-
cess to electricity generated by 
photovoltaic cells. In the trans-
portation sub-sector, this can be 
done by regulating the supply 
and use of biodiesel and the de-
velopment of biofuels. Meanwhile, 
LTS-LCCR consists of several pol-
icy guidelines, with priority given 
to the power sector, development 
of efficient public transportation, 
electric vehicles (EV), decarboniz-
ing electricity supply and emission 
reduction technologies.

In the waste sector, the mit-
igation policies are focused on 
waste reduction and manage-
ment through the implementa-
tion of 3R (reduce, reuse, and 
recycle) and composting. The 
policy will encourage industrial 
waste treatment and household 
waste reduction, while simulta-
neously implementing sustain-
able waste management at land-
fills, including the acceleration of 
waste-to-energy plants develop-
ment in provincial capitals as well 
as regencies/municipalities. 

In the industrial sector, the 
government endeavors to develop 

green industries. Focus is placed 
on key sectors such as the cement, 
fertilizer and paper industry. This 
also includes the development of 
green industry standards. Howev-
er, LTS-LCCR mitigation strategy 
calls for more than just standard 
setting, but also policies that have 
implications in technical and tech-
nological aspects. In the cement 
industry, for example, this can 
include blended cement mitiga-
tion, technological improvements 
in new ammonia and urea plants, 
nitric acid industry, and aluminum 
production

For the forestry sector, the pol-
icies can comprise sustainable 
forest management, acceleration 
of industrial forest development, 
use of unproductive land, con-
servation, peatland management, 
and establishment of forest man-
agement units (KPH) in all forested 
areas. Sustainable management 
of production forests is important 
in meeting the NDC commitment, 
while development of industrial 
and community forests is expected 
to reduce dependence on protect-
ed forests, to meet the needs for 
timber. Furthermore, ecosystem 
restoration, land rehabilitation in 
production forests and moratori-
um on new permits including on 
peatlands are expected to support 
mitigation efforts. To meet the 
GHG emissions reduction target 

by 2030, there are four vital net-
sink components—development 
of industrial forests, afforestation 
/ reforestation without rotation, 
development of perennial crops 
and controls on peat decomposi-
tion and deforestation rate. 

Lastly, agricultural policies 
should be focused on increas-
ing land productivity to reduce 
deforestation due to agricultur-
al extensification while utilizing 
unproductive land, especially in 
food production hubs. Another 
important mitigation policy is the 
application of organic fertilizers, as 
well as the use of livestock waste 
for biogas development.

Mitigating 
hydrometeorology 
disasters

One of the noticeable impacts 
of climate change in Indonesia is 
the rise in hydrometeorological 
disasters—floods, landslides, and 
hurricanes. Based on figures from 
the National Disaster Mitigation 
Agency (BNPB), there were 3,814 
natural disaster events in 2019, a 
more than 26-fold increase from 
just 143 in 2002. The devastation 
wrought by these disasters cer-
tainly warrants serious attention 
in the climate change adaptation 
efforts, especially in mitigating the 
impact of hydrometeorological di-
sasters.

One of the main causes of flood-
ing and landslides is extreme rain-
fall, which many scientists say is 
exacerbated by climate change. For 
example, according to the Meteo-
rology, Climatology and Geophys-
ics Agency (BMKG), the historical 
rainfall data for the past 120 years 
in Jakarta has shown that extreme 
rainfall has increased in intensity 
and frequency, which correspond-
ed with flooding in Jakarta and 
surrounding suburbs in the past 
30 years. The flood in January 
2020, for example, was caused by 
377 mm of rainfall per day. 

There are two strategies to lower 
the vulnerability to floods—by re-
ducing landscape sensitivity of the 
area and increasing the commu-
nity’s adaptive capacity. Although 
it should be remembered that cli-
mate change has a more profound 
impact in Indonesia, such as the 
threat of rising sea levels, damage 
to marine and coastal ecosystems 
due to warmer temperatures, high-
er acidity and changes in salinity. 
This has wider implications for all 
coastal areas, socially and econom-
ically.

To reduce landscape sensitivity, 
better spatial planning policy is re-
quired, at a provincial and regen-
cy/municipality level. The harmo-
nization of space between protected 
areas and residential/commercial/
industrial zones needs to be reeval-
uated and improved on a constant 
basis, as it plays a key role in cli-
mate adaptation and disaster mit-
igation efforts.

Apart from spatial planning, the 
designation of state forest zones 
and their functions also needs to 
be adapted to changing situations, 
to enhance resilience to climate 
change-induced natural disasters. 
Synergy and coordination between 
relevant ministries/agencies, i.e., 
the Agrarian and Spatial Plan-
ning Ministry, the Environment 
and Forestry Ministry, BNPB and 
BMKG is paramount. Of course, 
spatial planning management, 
forested areas, disaster mitigation 
and weather and climate informa-
tion need to be monitored and con-
trolled on-site.

Involving Non-State Actors 
The mitigation and adaptation 

strategies to tackle climate change 
should not be placed squarely on 
the government’s shoulders. Even 
in the financial aspect, it is clear 
that the government cannot fully 
bear the cost, with it only able to 
meet around 34% of total funding 
requirements. Hence, the role of 
non-government stakeholders is 
extremely vital.

In the energy sector, for exam-
ple, the transition to NRE requires 

a lot of investment in green proj-
ects, eco-friendly technology and 
human resources. The role of the 
private sector in filling the funding 
gap through investment, and re-
searchers and academics in sup-
plying the necessary technology 
and human resources, will clear-
ly make a significant difference. 
Likewise, the public can proac-
tively participate in the concert-
ed efforts to fight climate change 
by doing something as simple as 
changing their consumption pat-
tern of energy, water, food, paper, 
wood, manufactured goods, in-
cluding reducing the amount of 
waste they produce. Raising the 
public awareness of the issue of 
climate change will also go a long 
way toward enhancing the sense 
of urgency or crisis and sense of 
belonging to the planet. Main-
stream news and social media also 
have an important role to play in 
educating the public as the prolif-
eration of fake news and climate 
change skepticism has become a 
serious obstacle to humankind’s 
efforts to combat climate change 
and the environmental catastro-
phe it causes.

A very narrow window
The commitments have been 

made, the targets have been set, 
the plans have been created, but 
without any real implementation 
we will go nowhere. Indonesia will 
be at the mercy of climate change. 
Experts believe that there is still a 
small window of opportunity for all 
parties and the entire global com-
munity to work together to deal 
with climate change. We just need 
to realign our efforts and act now, 
before it’s too late.  
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