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CTCN Technical Assistance:  

Benchmarking energy consumption and GHG emissions of iron & steel industries of Thailand 

 

Comprehensive Report of Outcomes 

 

 

Summary of the CTCN Technical Assistance 

The iron & steel industry in Thailand is an important part of the Thai economy. The iron & steel industry is an energy intensive 

sector, and energy generally forms a major cost component in the overall cost of steel production. The domestic industry is 

facing competition from imports and is therefore interested in reducing its energy consumption to reduce its costs and remain 

competitive. The iron & steel industry structure in Thailand can be clearly divided into units involved in (i) steel making (ii) 

finishing & coating and (iii) forming. In each of these industry sub-sectors, there are a large number of units that are in operation. 

The technologies and processes used in units in each of these sub-sectors are different hence requiring separate in-depth 

studies. Organizations like the Iron & Steel Institute of Thailand (ISIT) have undertaken preliminary studies in a few sub-sectors 

within iron & steel industry in the past and have identified a large potential for energy efficiency improvements in the iron & 

steel industry in Thailand. The Energy Conservation Promotion (ENCON) Act, 1992 of Thailand mandates large companies to 

implement energy conservation measures and reporting. The Board of Investments (BOI) and Thailand Energy Efficiency 

Revolving Fund (TEERF) have been created to support large investments on energy efficiency projects. 

 

In order to have a systematic and detailed study of iron & steel companies, a 'benchmarking' of key sub-sectors was conducted. 

The study undertook comprehensive analysis of individual sub-sectors (scrap recycling of long & flat products, hot rolling of long 

& flat products) in terms of 'Specific Energy Consumption' (SEC) levels and CO2 emissions. A detailed field survey of units was 

conducted to collect data for the benchmarking of iron & steel companies in Thailand. The project established a practical 

benchmarking tool for evaluating SEC and GHG emissions. 

 

The CTCN assistance also conducted detailed performance assessment of representative units within selected iron & steel 

sub-sectors to identify potential technological options for energy efficiency improvements. Those units included a few EAF 

based scrap melting units, hot-rolling mills and cold rolling mills. One of the main outputs of the study is an "Energy Efficiency 

Manual" for Thailand iron & steel companies highlighting relevant technological options and standard operating practices. The 

manual allows managers at Thai steel companies to learn about the benefits of various potential technological upgrades in their 

respective units. Financing options for companies interested in technological upgrades were also explored as a part of the CTCN 

assistance. A national workshop on benchmarking study was organised on completion of project activities for dissemination of 

findings amongst all key stakeholders. 
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1. Overview of the CTCN technical assistance 

1.1 Technology aspects 

The CTCN technical assistance project provided technical support for benchmarking of 'specific energy consumption' (SEC) and 

GHG emissions of iron and steel companies in Thailand. The benchmarking tool is expected to support iron & steel companies in 

Thailand to evaluate their existing performance with respect to other companies operating in their country as well as in other 

countries around the world. An Energy Efficiency Manual was also prepared with a specific reference to Thailand iron & steel 

companies. The manual will help the companies identify relevant energy efficient (EE) technologies for adoption and improve 

their energy performance. 

 

1.2 Objectives (outcomes) 

The main objective of the Response Plan has been to benchmark SEC and GHG emissions of energy intensive sub-sectors of iron 

& steel companies of Thailand. The benchmarking would serve as an indicator of present level of performance and available 

energy saving potential for improvements. 

 

1.3 Results (outputs from CTCN assistance) 

The outputs from the CTCN assistance for iron & steel companies of Thailand include the following: 

(i) Benchmarking of SEC and GHG emissions in key energy intensive sub-sectors of iron & steel companies  

(ii) Energy Reporting Guide (ERG) for reporting of data on energy consumption by iron & steel companies 

(iii) Energy Efficiency Manual providing details on Energy Efficient Technologies (EETs) and 'Standard Operating 

Practices' (SOPs) to help as a guide for Thailand iron & steel companies in identification of technologies 

(iv) Potential financing options that would help iron & steel companies to invest in high cost technologies. 

 

1.4 Expected use of outputs 

The benchmarking will help various individual iron & steel units in Thailand to understand their existing status in terms of energy 

as well as environment performance. The exercise would help evaluate potential scope for individual units in key iron & steel 

sub-sectors for energy and environmental improvements. The manual on EETs and SOPs will act as a guide for individual 

companies to identify relevant energy efficient technological options for adoption. The Energy Reporting Guide would help 

policy makers to access regular data and information pertaining to iron & steel companies. The benchmarking exercise in the 

longer term will serve as an important tool for policy makers to set guidelines on technology interventions in iron & steel 

industry. The financial options and the modelling tool will help steel plant managers make decisions about investing in EETs and 

finding sources of third party financing to finance the improvements.  

 

2. Outcomes of Assistance Activities 

The Response Plan for iron & steel companies of Thailand has specified four distinct activities that would complement each 

other and help in achieving project objectives, as shown in the box below. 

 

Activity-1: Designing specific questionnaires for different sub-sectors of Thailand iron & steel industry 

Activity-2: Undertaking field survey on energy consumption data 

Activity-3: Benchmarking of energy consumption pattern and developing energy reporting guidelines 

Activity-4: Preparation of energy efficiency manual and assessing financing options 

 

The outcomes of the activities and sub-activities associated with each identified activities are reported below. 

 

Activity-1: Designing specific questionnaires for different sub-sectors of the Thailand iron & steel industry  

The first activity under the Response Plan was to design and develop suitable questionnaires required for field survey of iron & 
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steel companies. Since iron & steel companies in Thailand comprise a wide range of sub-sectors, including scrap recycling, 

finishing (hot rolling and cold rolling/drawing) &coating and forming, it was important to identify and focus on key sub-sectors 

within these companies, which are energy intensive and account for a major share of energy consumption within the industry. 

Activity-1 focused on identifying such key sub-sectors and designing specific questionnaires for each of them as the main tool 

for collection of data and information pertaining to iron & steel industry of Thailand. 

 

Sub-activity 1.1: Kick-off meeting of the project  

The project was initiated with a face-to-face kick-off meeting on August 1, 2017 in Bangkok with all key stakeholders to share 

views and reach consensus on essential points. Following the kick-off meeting, practitioner-level meeting was held among 

Japanese experts (NSRI and JFE-TEC) and Thailand Experts (ISIT) to discuss in detail the contents of the activities as well as the 

timeline. Summary of the meetings are provided below. 

 

Summary of CTCN kick-off meeting 

1) Date & Time 11:30~13:00 Tuesday, 1 August, 2017  

2) Participants   

Õ National Science Technology and Innovation Policy Office (STI) 

Dr. Surachai SATHITKUNARAT, Senior Director of STI Information and Foresight Centre 

Ms. Supak VIRUNHAKARUM, Policy Specialist  

Ms. Oranuch RATANA, Policy Developer 

Õ Iron and Steel Institute of ThailandISIT  

Mr. Wirote ROTEWATANACHAI⁸President 

Mr. Nattapon RATANAMALEE⁸Researcher (Metallurgical Engineer) 

Õ NEDO 

Mr. Masanori Kobayashi, Director for Global Environment Technology Promotion 

Ms. Haruka SAITO, Representative, Asian Representative Office 

Ms. Prae WONGPRECHA, Coordinator, Representative Office in Bangkok 

Õ NSRI 

Dr. Okazaki Teruo, Director, Environment & Energy Research Department 

Õ JFE-TEC 

Mr. Michio Nakayama, Researcher 

 

 

Participants of CTCN Project Kick-Off Meeting  

 

3) Location: Office of STI in Bangkok 

 

4) Agenda: 

1. Introduction of Participants 

2. Overview of the Project (structure, activities, schedule, etc.) 
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3. Major concerns and discussion points 

4. Others (procedure for information sharing and reporting, etc.) 

 

5) Major conclusions of the meeting: 

 General agreement on how to advance this CTCN project in cooperation between Thailand and Japan has been reached ה

(see Figure 1) 

 From STI, a sense of security and understanding was expressed for the fact that this project will be carried out with the aid ה

of the experiences of Japanese experts. 

  :From NSRI, relevant experiences of the Japanese experts on the following topics were described ה

1. a series of activities such as energy and CO2 intensity calculation, data collection, improvement potential evaluation, 

target setting and energy conservation measures implementation in the framework of the step-by-step approach in 

APP Steel Task Force for improving energy efficiency of the steel industry (see Figure 2), and  

2. data collection and reporting based on the low carbon society implementation plan and the energy conservation law 

in Japan (see Figure 3). 

 From STI, a concern has been expressed that, while there are various types in the steel industry of Thailand and many steel ה

mills, only four sites will be visited physically. STI also thinks that it is better to increase the number of studied sites from 27. 

An explanation was provided from the Japan side that it is effective for the implementation of the project to focus on the 

four of steel industry sub-sectors with large CO2 emission/ energy consumption and potential for improvements.  

 From STI, its responsibility to exchange information with CTCN was expressed. It was agreed that Japanese side will report ה

on the progress of the project 3 times: August kick-off meeting, second visit in October, Workshop in January 2018 (See 

Figure 4). 
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Figure 1: Kick-off meeting material: CTCN Project Formation 

 

 
Figure 2: Kick-off meeting material: relevant experience of Japanese Experts (1) 
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Figure 3: Kick-off meeting material: relevant experience of Japanese Experts (2) 

 

Figure 4: Kick-off meeting material: timeline for CTCN activities and reporting 
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Summary of Expert Meeting between ISIT, NSRI and JFE-TEC 

1) Date & Time 9:30~13:00 Wednesday, 2 August, 2017  

2) Participants   

Õ Iron and Steel Institute of ThailandISIT  

Mr. Nattapon RATANAMALEE, Researcher (Metallurgical Engineer) 

Mr. Nattapon ONGPISUT, Researcher (Metallurgy) 

Mr. Atinat BUDDHIVANICH 

Mr. K. SOMPRUKIT 

Ms. Thittiya JANLEE 

Õ NSRI 

Dr. Okazaki Teruo, Director, Environment & Energy Research Department 

Õ JFE-TEC 

Mr. Michio Nakayama, Researcher 

 

3) Location: Conference room of ISIT, BANGKOK 

4) Agenda  

1. Introduction of participants 

2. Action to the concerns raised by STI in the kick-off meeting held on Tuesday 1 August 2017, especially the number of 

steelworks visited(four) and surveyed(twenty seven).    

3. Roles of ISIT-NSRI/JFE-TEC in this CTCN Project and Action Plan for time being.  

4. Brief description of a contract between ISIT-NSRI and its procedures.  

5. Other issues, if any.  

 

5) Major conclusions shared between ISIT-NSRI/JFE-TEC. 

 ISIT-NSRI/JFE-TEC shared a consensus that it is crucial to work together for a success of the present CTCN Project with ה

efficient collaboration.  

 ISIT suggested that benefits of participation of survey for the experts in steelworks in Thailand should be effectively ה

explained in the beginning part of the survey sheets to be distributed. Experts in Thailand are interested in the information 

which is based on the experience of Japanese experts. 

 Next visit of NSRI/JFE-TEC will be coming October. At that time, capacity building session will be prepared for the engineers ה

in ISIT who attend the meeting on Wednesday 2 August between ISIT-NSRI/JFE-TEC. It is basically allowed to participate for 

engineers in steel industry in Thailand. 

 A set of survey sheets will be distributed to steelworks by ISIT in end of August. In the original plan, in the first step a set of ה

survey sheets is distributed to the four steelworks and in the second step it will be distributed to other steelworks after 

some revision of a set of survey sheets, if necessary.  
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 The first three months action is crucial for success. Action Plan is shared and agreed. All year around, frequent and ה

continuous communication between ISIT and NSRI is very important. 

 

Sub-activity 1.2: Review of secondary data in iron & steel industry 

The project collated information and data from past studies that were undertaken in the Thailand iron & steel industry by ISIT. 

The review of secondary data helped in understanding existing the status of iron & steel industry of Thailand in terms of supply 

and demand, industry structure, number of units in each sub-sector, energy consumption, share of energy consumed by 

different sub-sectors, and more. 

 

Overview of supply and demand 

Figure 5 ǎƘƻǿǎ ǘƘŜ ŎǳǊǊŜƴǘ ǎǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘ ƻŦ ¢ƘŀƛƭŀƴŘΩǎ ƛǊƻƴ ϧ ǎǘŜŜƭ ƛƴŘǳǎǘǊȅΦ !ƭǘƘƻǳƎƘ ǘƘŜ ŀǇǇŀǊŜƴǘ ǎǘŜŜƭ ŎƻƴǎǳƳǇǘƛƻƴ 

(finished steel products) dropped in 2009 because of the global financial crisis, it has been substantially increasing and went up 

by 50% in the last decade. Though consumption declined for these 2 years, in 2016 it increased 15% from the previous year to 

19.21 million tons. The rate of crude steel self-sufficiency was low at 42% in 20161 and imports of long products and flat 

products were the highest ever recorded.  

 
Figure 5: Supply and demand of Thailand iron & steel industry2 

 

As Figure 6 shows, the main source of demand is the construction industry. The market size of the Thai construction industry 

has been growing and went up by 50% in the last decade (see Figure 7). Steel consumption is expected to increase in the future 

ōŜŎŀǳǎŜ ¢ƘŀƛƭŀƴŘΩǎ ƎƻǾŜǊƴƳŜƴǘ ƛǎ ǇƭŀƴƴƛƴƎ ǘƻ ŀǇǇǊƻǇǊƛŀǘŜ Ϸрп ōƛƭƭƛƻƴ ŦƻǊ ƛƴŦǊŀǎǘǊǳŎture development by 2022, which includes 

improvement and expansion of the long-distance railroad network. 

                                                           
1
 SEAISI Statistical Handbook 2017 

2
 NSRI made based on ά{9!L{L {ǘŀǘƛǎǘƛŎŀƭ IŀƴŘōƻƻƪ нлмт ό²{!ύέ 
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Figure 6: Rate of demanders (2013)3 

 

 

Figure 7: Market size of Thai construction industry4 

 

Industry structure 

The main steel production routes in Thailand are scrap recycling (melting in Electric Arc Furnaces) and hot rolling of imported 

long and flat steel products (see Figure 8). The production volumes of long steel and flat steel in 2016 were 5.3 million tons and 

2.68 million tons respectively, so the ratio of long and flat steel products was 1 to 2 in that year.5 

                                                           
3
 b{wLΣ ōŀǎŜŘ ƻƴ ά9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ƛƴ ǘƘŜ ¢Ƙŀƛ {ǘŜŜƭ {ŜŎǘƻǊ Υ L{L¢Ωǎ 9ŦŦƛŎƛŜƴŎȅ !Ŏǘƛƻƴ tƭŀƴ όL{L¢ύέ 

4
 NSRI, based on the data of Office of the National Economic and Social Development Board (NESDB) 

 (Note: the data of 2016 is estimated by Q1/2016 growth (compare with Q1/2015) of each sector) 
5
 SEAISI Statistical Handbook 2017 
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Figure 8: Thailand steel production route6 

 

Figure 9 ǎƘƻǿǎ ǘƘŜ ŎǳǊǊŜƴǘ ƛƴŘǳǎǘǊȅ ǎǘǊǳŎǘǳǊŜ ƻŦ ¢ƘŀƛƭŀƴŘΩǎ ƛǊƻƴ ϧ ǎǘŜŜƭ ƛƴŘǳǎǘǊȅΦ hǇŜǊŀǘƛƻƴ ǊŀǘŜǎ ǿŜǊŜ ƭƻǿ ŀǘ ол-40% in 2016.7 

This is mainly because the facilities have become too old and the production cost is higher than the import cost. Consequently, 

domestic production has not increased though steel consumption has been growing, as shown in Figure 5. 

 

 
Figure 9: Industry structure of Thailand iron & steel industry (2013)8 

 

Energy consumption and energy share 
                                                           
6
 ά9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ƛƴ ǘƘŜ ¢Ƙŀƛ {ǘŜŜƭ {ŜŎǘƻǊ Υ L{L¢Ωǎ 9ŦŦƛŎƛŜƴŎȅ !Ŏǘƛƻƴ tƭŀƴ όL{L¢ύέ 

7
 ά¦t5!¢9 ¢I!L[!b5 {¢99[ w9thw¢ όL{L¢ύέΤ b{wLΣ ōŀǎŜŘ ƻƴ ǘƘŜ Řŀǘŀ ƻŦ hŦŦƛŎŜ ƻŦ ǘƘŜ bŀǘƛƻƴŀƭ 9ŎƻƴƻƳƛŎ ŀƴŘ {ƻŎƛŀƭ 5ŜǾŜƭƻǇƳŜƴǘ .ƻŀǊd 

(NESDB) (Note: the data of 2016 is estimated by Q1/2016 growth (compare with Q1/2015) of each sector) 
8
 άCŜŀǎƛōƛƭƛǘȅ ǎǘǳŘȅ ƻŦ W/a ǇǊƻƧŜŎǘ ŦƻǊ ŜƴŜǊƎȅ ǎŀǾƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭ ƛƴŘǳǎǘǊȅ ƛƴ ¢ƘŀƛƭŀƴŘ όa9¢LύέΤ ά9ƴŜǊƎȅ 9ŦŦƛŎƛŜƴŎȅ ƛƴ ǘƘŜ ¢Ƙŀƛ 
{ǘŜŜƭ {ŜŎǘƻǊ Υ L{L¢Ωǎ 9ŦŦƛŎƛŜƴŎȅ !Ŏǘƛƻƴ tƭŀƴ όL{L¢ύέ 


