Markets and Profitability

Market Analytics: Ethanolamines - 2023

O NexanteCA

This Report was prepared by NexantECA, the Energy and Chemicals Advisory company (“NexantECA”). Except where specifically stated in this Report, the information contained herein is
prepared on the basis of information that is publicly available, and contains no confidential third party technical information to the best knowledge and belief of NexantECA. The information has not
been independently verified or otherwise examined to determine its accuracy, completeness or financial feasibility. Neither NexantECA, Subscriber nor any person acting on behalf of either shall
have any liabilities for any loss or damage arising from or connected to the use of any information contained in this Report. NexantECA does not represent or warrant that any assumed conditions
will come to pass.

The Report is for Subscriber’s internal use only and shall be kept strictly confidential. The Report should not be otherwise reproduced, distributed or used without first obtaining prior written
consent by NexantECA. Each Subscriber agrees to use reasonable effort to protect the confidential nature of the Report.

Copyright © by NexantECA (BV) Ltd. 2023. All rights reserved.

Market Analytics: Ethanolamines - 2023 November 2023 1




Report index

O NexanTeCcA

Ethanolamines

Executive Summary
Introduction

The Ethylene Industry
End-use Sector Analysis
Ethanolamines

Global

North America

South America

Western Europe

Central Europe

Eastern Europe

Middle East

Africa

Asia Pacific

6 Appendix — Methodology
7 Appendix — Process Technology

g b~ wWN PR

Market Analytics: Ethanolamines - 2023

& |

© N[O o |01 |u1 Ul D S NN [
RISIBIRISILISIEERBIBIGIKIE 0~

November 2023 96




O NexanrteCcA www.NexantECA.com

Energy and Chemicals Advisory

NexantECA partners with clients to help them navigate the big global energy, chemicals and materials issues of tomorrow. We provide independent advice
through our consulting, subscriptions and reports, and training businesses using expertise developed in markets, economics and technology through our fifty
years of operation. We are entirely dedicated to supporting sustainable development of the industry and provide expert advice with efficiency, speed, and agility.

USA ' Thailand ' ' Malaysia

CONSULTING Tel: +1 914 609 0300 Tel: +662 793 4600 Tel: +60 322 98 7212
44 S Broadway 22 Floor, Rasa Tower | Level 28
5% Floor, White Plains 555 Phahonyothin Road The Gardens South Tower
NY 10601-4425 Kwaeng Chatuchak Mid Valley City
USA Khet Chatuchak Lingkaran Syed Putra
Bangkok 10900 Kuala Lumpur 59200
Thailand Malaysia
[

O 4 ¢

SUBSCRIPTIONS
AND REPORTS

Bahrain
USA
UK Tel: +973 1330 3038 China
Tel: +1 832 462 7176 Level 49, Suite 4902
609 Main Street, Floor 25 Tel: +44 20 7950 1600 West Tower Tel: +86 21 6050 1119
c/o WeWork 110 Cannon Street Bahrain Financial Room 02-15, 2F Block 1
TRAINING Houston London Harbour 58 Yao Yuan Road
Texas 77002 ‘ EC4N 6EU ‘ ‘ PO Box 60686 ‘ Pudong, Shanghai, 200126
USA United Kingdom Bahrain China

Disclaimer

This Report was prepared by NexantECA, the Energy and Chemicals Advisory company. Except where specifically stated otherwise in this Report, the information contained here is prepared on the
basis of information that is publicly available, and contains no confidential third party technical information to the best knowledge of NexantECA. Aforesaid information has not been independently
verified or otherwise examined to determine its accuracy, completeness or financial feasibility. Neither NexantECA, Client nor any person acting on behalf of either assumes any liabilities with respect
to the use of or for damages resulting from the use of any information contained in this Report. NexantECA does not represent or warrant that any assumed conditions will come to pass.

Copyright © by NexantECA (BVI) Ltd. 2023. All rights reserved.



http://www.nexanteca.com/

	Default Section
	Slide 0: Market Analytics: Ethanolamines - 2023
	Slide 1:  Market Analytics: Ethanolamines - 2023
	Slide 2: Table of contents
	Slide 3: Ethanolamines

	Executive Summary
	Slide 4: Executive Summary
	Slide 5: Consumption by End-use
	Slide 6: Consumption by Region
	Slide 7: Supply
	Slide 8: Operating Rates / Production
	Slide 9: Net Trade

	Introduction
	Slide 10: Introduction
	Slide 11: This report provides analysis and forecast of supply and demand in the global ethanolamines market 
	Slide 12: Ethanolamines have a diverse range of applications in both pure and derivative form. Uses include surfactants, agrichemicals, textiles, gas treatment, metal working and wood preservation
	Slide 13: Markets and prices are inherently linked. Economic growth shapes markets via consumption. Crude oil drives costs 
	Slide 14: Consumption modelling separates end use and derivative consumption, ensuring latter is correlated with production assets
	Slide 15: Market balance commences industry outlook, determining operating environment and projected demand
	Slide 16: Global GDP grew by 3.0 percent in 2022 but there are significant inflationary pressures in 2023 restricting growth to 2.3 percent

	The Ethylene Industry
	Slide 17: The Ethylene Industry
	Slide 18:    Key Developments in the Ethylene Market
	Slide 19:  Asian naphtha/gasoil cracking addition is peaking, while growth in North America is slowing
	Slide 20
	Slide 21
	Slide 22:  China’s capacity addition alone over 2020-2024 is greater than global addition over 2016-2019

	End-use Sector Analysis
	Slide 23: End-use Sector Analysis
	Slide 24: Ethanolamines are used in heavy duty liquid laundry detergents and as surfactants in personal care products, including cosmetics
	Slide 25: Ethanolamines have diverse applications in herbicides and insecticide manufacture. Glyphosate produced via the IDA route uses DEA as a precursor 
	Slide 26: Ethyleneamines have a wide range of uses including fuel additives, agrochemicals, bleach activators and corrosion inhibitors
	Slide 27: MEA and DEA are used for CO2 capture and gas sweetening. Carbon capture and sequestration is a significant growth area
	Slide 28: Ethanolamines are used as intermediates in the preparation of water-soluble lubricants, corrosion inhibitors, and cutting fluids for metal working / cleaning
	Slide 29: Ethanolamines have broad applications as textile additives, including dyes and laundry fabric softeners
	Slide 30: The phase out of chromated copper arsenate (CCA) due to heavy metal pollution has benefitted ethanolamine-based wood preservatives
	Slide 31: Other applications include catalysts for the gelling and foaming reaction in polyurethane manufacture, concrete grinding aids and drilling fluids

	Ethanolamines
	Slide 32: Ethanolamines
	Slide 33: Global
	Slide 34: Inflationary pressures forecast to impact consumer spending resulting in lower demand growth. Global ethanolamine demand to grow by 1.9 percent in 2024, down from 2.6 percent in 2023
	Slide 35: Global ethanolamines consumption is estimated to be 2.5 million tons per year in 2023, a 2.6 percent increase on 2022
	Slide 36: Global ethanolamine consumption dominated by China, North America and Western Europe. Growth expected to weaken in the short term due to inflationary pressures
	Slide 37: Global ethanolamines capacity is estimated to reach 3.3 million tons per year in 2023
	Slide 38: North America and China have the largest capacity base. The supply base is fragmented with Dow, INEOS and BASF only accounting for 30 percent of global capacity in 2023
	Slide 39: Lower growth in demand coupled with large Chinese capacity additions will lower global average operating rates in 2024
	Slide 40: North America
	Slide 41: Weak growth in agrichemicals, softwood lumber production and ethyleneamines weighing on demand leading to 1.1 percent growth in 2024
	Slide 42: Ethanolamines consumption is driven by the US market which accounted for approximately 84 percent of regional demand in 2023
	Slide 43: Canada and Mexico make up less than 20 percent of North American consumption
	Slide 44: North American ethanolamines capacity is estimated to be 771 000 tons per year in 2023
	Slide 45: The United States benefits from competitive ethylene economics underpinning high operating rates. Region expected to maintain export position
	Slide 46: South America
	Slide 47: Modest consumption growth in 2024, with demand forecast to increase one percent in 2024. Key demand drivers are agrichemicals and gas production
	Slide 48: Ethanolamines consumption in the region is driven by Brazilian demand for surfactants and agrichemicals
	Slide 49: South American ethanolamines capacity is estimated to be 110 000 tons per year in 2023
	Slide 50: Operating rates at the Oxiteno plant in Brazil (Indorama) have historically been high. South America is a net importer, primarily from the United States and Western Europe
	Slide 51: Western Europe
	Slide 52: Western Europe ethanolamines consumption was 488 000 tons in 2023. 
	Slide 53: The growth outlook for Western Europe is low, due to the saturation in most key sectors, and low economic and population growth
	Slide 54: Western Europe ethanolamines capacity is estimated to be 455 000 tons per year in 2023. No capacity additions expected in the forecast
	Slide 55: High domestic availability and stagnating demand will lead to a reduction in operating rates in the short term. Consumer spending increase in medium term will increase demand  
	Slide 56: Central Europe
	Slide 57: Central Europe ethanolamines consumption is estimated to grow by two percent in 2024
	Slide 58: Central Europe is an importer of ethanolamines. This position is expected to be maintained through the forecast
	Slide 59: Eastern Europe
	Slide 60: Eastern Europe ethanolamines consumption is estimated to increase by 1.6 percent in 2024. Short term forecast demand impacted by sanctions on Russian gas and lumber exports
	Slide 61: Regional growth will be driven by Russian demand for surfactants, agrichemicals, and gas treatment. Other Eastern Europe is a significantly smaller market
	Slide 62: Eastern European ethanolamines capacity is estimated to be 70 000 tons per year in 2023
	Slide 63: Low operating rates reflect low demand and a lack of competitiveness of Russian exporters in oversees market. Despite growth in domestic market, operating rates will be maintained
	Slide 64: Middle East
	Slide 65: Middle East consumption is dominated by MEA due to the large scale ethyleneamines production at Sadara in Saudi Arabia
	Slide 66: Ethanolamines consumption is driven by ethyleneamines production in Saudi Arabia which accounts for 47 percent of regional demand
	Slide 67: Middle East ethanolamines capacity is estimated to be 340 000 tons per year in 2023.  More than 90 percent of capacity in Saudi Arabia
	Slide 68: Pressure from Chinese production is expected to push more exports into North East Asia, South East Asia and Western Europe
	Slide 69: Africa
	Slide 70: Demand benefits from gas treatment in North Africa and a rise in oil refining in West Africa. End use demand is primarily surfactants, gas treatment and cement
	Slide 71: South Africa is the region's largest consumer. Growth forecast for consumption in North and West Africa for gas treatment
	Slide 72: Africa is an importer of ethanolamines with no capacity. This position is expected to be maintained through the forecast
	Slide 73: Asia Pacific
	Slide 74: Demand is varied in application and growth rate, reflecting the diversity of the economies within the region. China and India expected to dominate regional consumption in the forecast
	Slide 75: Demand in China for ethanolamines reached 582 000 tons per year in 2023
	Slide 76: Chinese ethanolamines consumption is dominated by surfactants and detergents, metal working and cleaning, agrichemicals, and ethyleneamines
	Slide 77: NEA ethanolamines consumption is dominated by surfactants and metal working. Markets are mature and high demand growth not expected in the forecast
	Slide 78: Southeast Asia demand primarily from surfactants, agrichemicals and textiles. Sectors expected to remain buoyant with population growth and industrialisation
	Slide 79: India has the highest demand for ethanolamines in Asia excluding China. Robust growth forecast for surfactants and herbicides.
	Slide 80: Asia Pacific capacity is estimated to be 1.6 million tons per year in 2023. Significant capacity additions in China may lead to rationalisation in other Asian countries
	Slide 81: Asia Pacific is a large net importer. India is a key trade partner for APAC and Middle Eastern producers, with Thailand, Malaysia and Taiwan export positions forecast to weaken
	Slide 82: Significant additions capacity will further reduce Saudi Arabian imports and add pressure to small producers in South East Asia as China looks for export opportunities

	Appendix – Methodology
	Slide 83: Appendix – Methodology
	Slide 84: Market Dynamics Forecasting Methodology
	Slide 85: Capacity Availability and Forecasting
	Slide 86: End-Use Consumption Forecasting
	Slide 87: End-Use Sector Growth
	Slide 88: Downgauging and Recycling
	Slide 89: Chain Inventory
	Slide 90: Short-term Influences
	Slide 91: Monomer Consumption Forecasting
	Slide 92: Production and Trade Forecasting

	Appendix – Process Technology
	Slide 93: Appendix – Process Technology
	Slide 94: Ethanolamines are produced by the liquid phase reaction of ethylene oxide and anhydrous ammonia. Product distribution controlled by reactant ratio
	Slide 95
	Slide 96: Report index


