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Key messages 
• Decarboniza,on efforts for industrial sectors are s,ll largely focused in developed countries. There is 

far less understanding of the key barriers and challenges to bringing about industry transi,ons in 
developing countries, where industrial emissions are increasing.  

• Our analysis of Indonesia, Mexico and South Africa shows that all three do have some decarboniza,on 
measures for industry in place, but these vary in effec,veness. While Indonesia's policy framework for 
industry is lacking, Mexico's is much more rigorous, with industry-specific targets and pathways, 
though its implementa,on has been delayed. South Africa, on the other hand, has decarboniza,on 
plans in place that largely lack ambi,on.  

• Five main types of barrier to industry transi,on exist in all three countries: technology; finance; 
knowledge and capacity; socio-economic context and jobs; and poli,cs, power and vested interests. 
Barriers are primarily techno-economic in Indonesia, socio-economic in Mexico and socio-poli,cal in 
South Africa.  

• In addi,on to essen,al forms of support from the interna,onal community such as technology transfer, 
climate finance and capacity building, other important social and poli,cal challenges also need to be 
acknowledged and tackled to make progress on industry transi,on.  

Introduction 

Industrial sectors such as steel, cement and concrete account for roughly 30% of global CO2 emissions, making 
industry decarboniza,on fundamental to complying with Paris Agreement targets. To date, however, efforts 
towards decarbonizing industries are predominantly concentrated in developed countries, despite significant 
carbon-intensive industries also exis,ng in developing countries. Moreover, the majority of industrial emissions 
over the coming decades are likely to come from developing countries, as they sa,sfy demands for cement, 
steel and petrochemicals. This raises the ques,on of how industry transi,ons in developing countries can be 
fostered to enable decarboniza,on in line with their commitments made under the Paris Agreement.  

To address these concerns, this brief presents ini,al insights from an analysis of the industry transi,on poten,al 
in developing countries, synthesizing the barriers and challenges they face when implemen,ng industry 
transi,on measures. We focus here on three middle-income developing country case studies: Indonesia, 
Mexico and South Africa. These were selected as they are all top producers in heavy industry amongst 
developing countries, as illustrated in Figure 1.  

Our analysis is based on a review of policies and documents related to climate change and industry 
decarboniza,on, and interviews with stakeholders from na,onal government, key industry players, civil society 
and the private sector. 
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Figure 1. Posi=on of case study countries in world produc=on for key industries 

Current status of industry transition in case study countries 

In general, all three countries have in place policies and measures aimed at industry decarboniza,on, but with 
varying degrees of effec,veness in terms of actual implementa,on and decarboniza,on. Although the industry 
transi,on and energy transi,on are very closely linked in all three countries, a strong climate policy framework 
in Indonesia is par,cularly lacking compared to the other two countries. However, South Africa’s framework has 
also been cri,cized for not being ambi,ous enough and for promo,ng con,nued coal-powered electricity 
genera,on. Mexico’s policy framework appears to be the strongest of the three, including both an industry-
specific carbon reduc,on target as well as pathways for how the target can be reached through specific 
mi,ga,on measures in key industry hotspots. However, stakeholders ques,on commitment to implemen,ng 
the target at a federal level. 

Indonesia  

Industrial emissions make up a third of all CO2 emissions in Indonesia, with top emiXng sectors including iron 
and steel, cement, and chemicals.  As the country is the one of the world’s largest coal exporters and the largest 
energy user in Southeast Asia, the industry transi,on in Indonesia is very closely ,ed to the energy transi,on. 
Electricity produc,on is largely dependent on fossil fuels and non-renewable energy resources like oil, gas and 
coal, making up about 75% of final energy consump,on. Therefore a reduc,on in coal and oil consump,on, 
coupled with an increase in renewables, is crucial to industry transi,on in Indonesia. To this effect, the 
country’s na,onally determined contribu,on (NDC) under the Paris Agreeement includes a commitment to 
increase the share of “new and renewable” energy in primary energy from 23% in 2025 to 31% by 2050. 
However, according to an energy transi,on roadmap developed by the Interna,onal Renewable Energy Agency 
(IRENA),  Indonesia has the capacity to achieve its 2050 renewable energy goal by 2030. 

Despite this, insights from interviews indicate that policies and measures on industry transi,on in the country 
are very limited. Industrial transi,ons occur mostly in the Indonesian subsidiaries of interna,onal companies 
because of market compe,,on and without government interven,on. Meanwhile, progress on implementa,on 
is delayed by conflic,ng policy interven,ons, like coal subsidies, and poor interac,on between government and 
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industry. Decarboniza,on is s,ll a low priority in Indonesia, and policies have been cri,cized for being too 
general and not ambi,ous enough. Furthermore, there s,ll seems to be a lack of industry-specific regula,ons 
linked to developing new technologies for high emiXng sectors. 

Mexico 

Industrial processes in Mexico contribute 17% of na,onal carbon emissions, primarily due to fossil fuel 
consump,on for manufacturing in the iron, steel and cement industries. To address its emissions, Mexico has a 
well-established climate policy framework targe,ng these energy-intensive industries. Mexico’s NDC includes 
an uncondi,onal sectoral emission reduc,on target for industry of 5% by 2030. This has been coupled with 
na,onal plans for implemen,ng Mexico’s NDC that detail the key mi,ga,on measures needed to meet its 
targets. For instance, among other targets, this includes reducing the propor,on of clinker used by the cement 
industry to 70% by 2050 and increasing the produc,on of steel produced with electric arc furnaces to 80% by 
2030. Mexico’s NDC target for industry is also supported by mi,ga,on measures found throughout its climate 
policy framework. This includes measures on renewable energy, energy efficiency, fuel subs,tu,on, 
implemen,ng carbon capture and storage, and reducing carbon emissions in industrial processes. 

Despite playing the role of an interna,onal leader on climate ac,on among developing countries, Mexico’s 
progress against its climate policy framework has been delayed and some researchers ques,on its ability to 
achieve its mi,ga,on targets. Stakeholders interviewed also ques,oned the pace of the climate policy 
framework’s implementa,on, no,ng that the government is focusing on other na,onal priori,es above 
industrial and energy transi,on. Nevertheless, some stakeholders recognized that progress had been made in 
some industries, for example, through increased use of scrap and electric arc furnaces in the iron and steel 
industry. However, this progress was aeributed to firms being driven by cost reduc,on rather than federal 
strategies. 

South Africa  

South Africa’s industry sector plays an important role in the na,onal economy, with industry and mining 
contribu,ng to 24% of the country’s GDP and employing 2.2 million people. At the same ,me, the sector is 
responsible for 34% of South Africa’s energy consump,on; with coal genera,ng 92% of the country’s electricity, 
this ,es the industry transi,on very closely to the energy transi,on. South Africa has a strong climate policy 
framework in place tackling both energy and industry decarboniza,on. For example, the South African 
Industrial Energy Efficiency (IEE) programme was developed to focus on op,mizing energy systems in 
companies, with a post-2015 Na,onal Energy Efficiency Strategy (NEES) also currently under considera,on, 
which proposes industrial sector targets that would reduce energy consump,on in manufacturing by 16%. The 
government also published a Draj Carbon Tax Bill in 2017, which includes two components: a carbon tax rate 
set at ZAR 120 per tonne of CO2 equivalent produced, and a carbon budget for sectors which, if exceeded, puts 
the tax into effect. More recently, the government approved an Integrated Resource Plan in October 2019, 
which aims to decommission over 35 GW of coal-fired power capacity by 2050 and promote a shij toward 
renewables. 

Despite the presence of this strong policy framework, South Africa’s decarboniza,on strategy has been 
cri,cized for not being ambi,ous enough and for allowing con,nued expansion of coal-powered electricity 
genera,on. For example, several interviewees noted that the carbon tax was not high enough to incen,vize 
investments in decarboniza,on. Furthermore, South Africa’s draj Mining and Energy Recovery Plan, published 
in the context of COVID-19, was cri,cized for allowing direct investments in high-carbon sectors such as gas, 
coalfields and mineral exploita,on without imposing any “green” condi,onali,es. Within heavy industries such 
as iron and steel, the high reliance on coal has been flagged as making it impossible to achieve the 38% of 
reduc,on in energy consump,on required to meet na,onal climate targets. 
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Key challenges and barriers to industry transition 

Our analysis revealed five key types of barrier to industry transi,on common to all three case study countries:  

• technology 
• finance 
• knowledge and capacity 
• development context and jobs  
• power, poli,cs and vested interests 

Barriers to industry transi,on in Indonesia are primarily techno-economic, rela,ng to cri,cal gaps in technology 
and finance. In Mexico, barriers are more socio-economic, dominated by finance and capacity gaps as well as 
the country’s development priori,es. South Africa appears to face more socio-poli9cal challenges, rela,ng to 
poli,cs, power and vested interests as well as the need for a just transi,on. However, all five challenges feature 
to some degree in each country, as summarized in Table 1.  

Indonesia  

In Indonesia, barriers to industry transi,on are primarily techno-economic – meaning that the main challenges 
in achieving transi,on are linked to gaps in technology and finance. There is a lack of cheap new technologies 
available, with coal s,ll being the cheapest source for power genera,on. This is exacerbated by Indonesia’s high 
reliance on imported technologies, par,cularly for manufacturing. Almost 50% of petrochemicals and 74% of 
basic metals are imported, leading to higher produc,on costs and increased emissions. Furthermore, exis,ng 
technologies are s,ll considered efficient and reliable, with no incen,ves in place for expanding to new 
technologies. 

However, capacity gaps also play a role in hindering implementa,on of new technologies. For instance, a lack of 
knowledge of new energy efficient equipment among plant managers and maintenance staff has led to slow 
improvement of technical efficiency of industrial plants. Moreover, the technologies for using alterna,ve fuels 
and raw materials are s,ll underdeveloped because of a lack of trained manpower at all levels, a lack of 
knowledge of available op,ons, and a lack of understanding of the economic viability of alterna,ve op,ons.  

Although barriers rela,ng to poli,cs and the development context are less prominent in Indonesia, they s,ll 
play a role in making the other barriers more difficult to overcome. For example, the government’s tendency to  
favour and subsidize coal-powered genera,on – par,cularly because the country is a global coal exporter – has 
disincen,vized investment in renewables and other low-carbon technologies and made them less financially 
viable. There are also challenges rela,ng to policy coordina,on, with interviewees poin,ng to a lack of 
harmoniza,on between policies as well as poor dialogue between government actors and industry players.  

Mexico   

Mexico appears to face primarily socio-economic barriers to industry transi,on, with challenges dominated by 
finance and capacity gaps and the country’s development priori,es. Several stakeholders highlighted that 
technology transfer is essen,al for transforming industry and increasing compe,,veness of key sectors, 
par,cularly for cement and chemicals. This is exacerbated by barriers rela,ng to finance. In Mexico, the cost of 
implemen,ng decarboniza,on policies is a key challenge with, for example, investments in the range of 
US$13.2 billion required to transi,on the chemicals industry. Moreover, several studies emphasized the high 
upfront costs of low-carbon technologies such as renewable energy, energy efficiency and cogenera,on of heat 
and power. For instance, return on investment ,me and financing are the main barriers to reducing energy 
demand and applying some energy efficiency measures, which can lead to conflict with the industry’s business 
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model. Interviewees also pointed out a lack of green financing, with many na,onal banks not inves,ng in low-
carbon technologies  

Knowledge and capacity is another key barrier to industry transi,on in Mexico. While the country has a 
rela,vely well-developed ins,tu,onal and legal framework to support climate policies, the level of capacity s,ll 
varies between different sectors and levels of government. In par,cular, capaci,es at the local level are 
generally limited, which is a concern since part of the effort to comply with climate targets falls within 
municipal jurisdic,ons. Furthermore, key laws and policy documents do not clearly provide mandates or 
appor,on responsibili,es. As in the case of Indonesia, this has been coupled with poor coordina,on between 
key bodies and ministries, as well as weak accountability mechanisms.  

Poli,cal barriers in Mexico make the key barriers described above more difficult to overcome. For example, 
interviewees highlighted that the existence of two state-owned energy monopolies, Pemex and CFE, reduces 
compe,,veness and disincen,vizes investment in renewable energy, with limited room for other companies to 
par,cipate. The vested interests of different actors also play a role here. Stakeholders highlighted that the 
ideology and poli,cs of the current government do not place energy transi,on as a priority, with more 
emphasis instead on self-sufficiency and energy security in terms of oil. This has led to subsidies for climate 
change mi,ga,on projects being reduced: 1.1% of overall public expenditure is provided for mi,ga,on, with 
12% going to fossil fuels exploita,on. Conflic,ng priori,es is also an issue with key industry players, who are 
more focused on access to raw materials and energy supply to maintain compe,,veness. Overall, despite 
having a strong policy framework in place, there appears to be a lack of poli,cal commitment and leadership, 
intensified through strong opposi,on from fossil fuel-intensive companies. More broadly, being a developing 
country means that Mexico feels compelled to place greater priority on economic development, security, 
income equality, and employment, with the current narra,ve not yet reconciling this with decarboniza,on.  

South Africa 

In South Africa, barriers to industry transi,on are more socio-poli9cal. Interviewees consistently emphasize 
that poli,cs, power and vested interests play the primary role in hindering the country’s progress on industry 
transi,ons. Eskom, the state-owned electricity monopoly, generates almost all of the country’s electricity, and is 
90% powered through coal-powered genera,on. In order to protect the interests of Eskom, the government has 
closed off the electricity market to Independent Power Producers (IPPs); ministerial approval is needed for 
anyone planning to generate their own electricity over 10MW. This is a key barrier for key industry players such 
as Sasol who are planning to decarbonize their supply chains through renewables, and is preven,ng renewables 
from penetra,ng the electricity market. More recently, however, this is shijing because Eskom is currently in 
significant debt and is looking to both restructure the company and allow other players to compete in energy 
genera,on, crea,ng some poten,al for renewables.  

These challenges are exacerbated even further through key priori,es of unemployment and inequality. South 
Africa has one of the world’s highest unemployment rates, at 30%, which has only increased due to COVID-19. 
Job protec,on is therefore at the top of the government’s agenda, and significant power has been given to 
labour unions that have historically protested the closure of coal-fired power sta,ons in the country. As such, 
the narra,ve of a just transi,on is par,cularly prominent in South Africa, including the crea,on of green jobs.  

However, several interviewees highlighted that barriers rela,ng to knowledge and capacity make a just 
transi,on more difficult. Jobs in coal mines are not directly transferable to jobs in the renewables sector, which 
would require significant reskilling. And currently, any agenda that may affect jobs is seen as a threat by 
workers. Financial barriers have also been increased because the country is in a dire economic situa,on due to 
COVID-19, with very liele capital to invest in new technologies na,onally, par,cularly without adequate 
interna,onal climate finance.  
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Although, despite these challenges, a majority of interviewees highlighted that barriers rela,ng to finance, 
technology and capacity are in general much easier to overcome than those linked to poli,cs, power and vested 
interests, par,cularly with interna,onal support. The biggest challenge in the country remains vested interests 
at all levels, with short-term profit mo,va,ons in the ruling party and business elite hindering progress, 
par,cularly because most value chains are very concentrated on three or four key players that control the 
en,re market. This has also led to dispropor,onate distribu,ons of power, with a serious lack of technology, 
finance and capacity for small-to-medium enterprises (SMEs).  

Table 1. Summary of key challenges and barriers in case study countries 

Barriers / 
challenges

Mexico South Africa Indonesia

Technology Medium 

Need for tech transfer to increase 
compe,,veness of heavy industry 
sectors 

Low 

Need for tech diffusion (e.g. cement 
clinker subs,tu,on and CCS), 
although not a major barrier 

High 

Tech for alterna,ve fuels and raw 
materials s,ll underdeveloped, with 
low technical efficiency

Finance High 

High upfront costs of key low-
carbon technologies (e.g. combined 
heat and power, energy efficiency, 
renewables) 

Long return on investment 

Lack of green financing

Low 

Financial barriers being overcome 
as coal no longer the cheapest 
energy op,on 

Investments already taking place for 
new produc,on processes for e.g. 
mining and refining, pla,num, etc. 

High 

Con,nued government subsidies for 
fossil fuel consump,on, making coal 
cheapest energy source 

Shijing subsidies to renewables 
would enable progress in line with 
NDC 

Knowledge and 
capacity 

High 

Poor capacity at local levels of 
government, with unclear mandates 
and division of responsibili,es 

Coordina,on challenges between 
key government bodies

Medium 

Challenges of reskilling workers and 
building capacity to transi,on to 
new technologies 

Limited capacity of local 
governments to deal with transi,on 
challenges

Medium 

Lack of domes,c technical capacity 
and skills relevant to new 
technologies 

Poor collabora,on and knowledge 
transfer between key stakeholders, 
par,cularly industry and 
government

Development 
context and jobs 

High 

Priori,za,on of economic 
development, security, income 
equality and employment over 
decarboniza,on and mi,ga,on

High 

Challenges of ensuring a just 
transi,on due to high 
unemployment, large propor,on of 
marginalised workers in coal sector 
and prominent role of labour unions 

Need to tackle transi,on alongside 
poverty and inequality reduc,on

Medium 

Economic growth and other 
development goals s,ll priori,zed 
over climate change

Poli9cs, power 
and vested 
interests

Medium 

Vested interests of state-owned oil 
and electricity monopolies 

Ideologies of current government 
leading to incongruence between 
climate mi,ga,on and energy 
policies 

Industrial players more focused on 
compe,,veness 

High 

Government protec,ng vested 
interests of state-owned electricity 
monopoly Eskom 

Regula,ons against independent 
power producers making it difficult 
for renewables to penetrate 
electricity market

Low 

Poor harmoniza,on of policies; 
current energy policies and 
regula,ons con,nue to promote 
coal use and hinder easy growth of 
renewables 

Vested interests of state-owned 
enterprises  
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Conclusions and recommendations 

Overall, despite varying geographies and na,onal contexts, all three countries studied face similar barriers and 
challenges when implemen,ng industry transi,on measures. However, the prominence of these challenges 
differs in the different country contexts, with challenges falling being more techno-economic in Indonesia, 
socio-economic in Mexico and socio-poli,cal in South Africa. 

Importantly, it is evident that more social and poli,cal challenges rela,ng to development priori,es, power 
dynamics and vested interests play a key role in hindering progress in all three countries, albeit to different 
levels. Therefore, conven,onal approaches to accelera,ng ac,on in developing countries such as increased 
technology transfer, interna,onal climate finance and capacity building, whilst cri,cal, may be insufficient to 
overcome all barriers and promote industry transi,on.  

Based on this, several recommenda,ons emerge from stakeholders interviewed on how these challenges can 
be mi,gated, par,cularly how the interna,onal community and developed countries can provide this support:   

• Reskilling of workers and training for the use of new technologies, including sharing best prac,ce 
examples from similar contexts such as India where there may already be accelerated ac,on.  

• Global industry players and corpora9ons applying the same standards and complying with the same 
environmental regula9ons in developing countries as they do in developed na,ons, including bringing 
their skills and technologies with them to the countries they are opera,ng in. This is par,cularly 
necessary as border carbon taxes become more imminent and would put domes,c industries in 
developing countries under threat.  

• Co-financing na9onal just transi9on funds through capital from both domes,c banks and 
development finance ins,tu,ons, which could be made condi,onal on implemen,ng low-carbon 
measures. This would help tackle barriers rela,ng to countries’ development context.  

• Increased collabora9on between developed and developing countries in developing new 
technologies such as green technology and CCS, including more knowledge-sharing, adap,ng 
technology for local contexts, and investment in research and development.  

• Incen9vizing increased transparency and ac9on in developing countries through interna,onal 
regula,ons and requirements. This could play a role in mi,ga,ng vested interests.  
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