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This study aims to propose a methodology for future strategies of the Korean petrochemical
industry. Instead of using static models or trade related statistical analysis, we derived emerging issues
of the Korean petrochemical industry through survey in accordance with the STEPPER analysis. The
participants of the survey were limited to leading experts of the field, such as businessmen, researchers
and professors. Also, I observed whether the current driving forces are suitable in analyzing the future.
Furthermore, emerging trends and emerging issues as far as 2040 were also extracted through horizon
scanning and expert interviews. Through this study, three factors, which are the global oil prices, economic
prospects, and core material development, have been confirmed. In the future, I believe that not only
petrochemical industry, but also other industries such as steel, autos, shipbuilding and so on, can be studied
for future scenarios and strategies as well.
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<Table 1> 15 Mega trend of Korean Society and 10
Future Core Technologies of NIA

@ Globalization
@ Increase safety risk
@ Inter-Korean integration

15 major mega trends(2010) Top 10 Core Technologies(2011)

@® 3D TV Services

@ Human Augmentation

® Humanoid Robot

@ Smart Pills

® Solar Energy System

(® Chilled Beam Cooling

(1 Erasable Paper Printing
System

® Electronic Vehicle

@ Cognitive Radio

(1 Tera—Architecture

(® Demographic changes

@ Polarization

(® Network society

@ Virtual intelligence space

(® Convergence of
technology

® Robot

@ Well-being, sensitivity,
welfare economy

Knowledge-based
economy

® The rise of global talent

@0 Climate change:
environmental pollution

@ Energy crisis

@2 Technological advances
side effects
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[Fig. 1] A Process to explore Emerging Issues

<Table 2> A Sheet for Analysis of Emerging Issues of
Korean Petrochemical Industry

i Milestone
STEPPER | Fetrochemical
Trend lssues derivative
issues 2020 | 2030 | 2040
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<Table 3> Emerging Issues of Petrochemical Industry on
the STEPPER Categories

Mega STEPPER Petrochemical derivative issues (until
Trend Issues 2040)
Plastic replaces most metals, wood,
stones, fiber, efc.

Demo- . Developing new materials to cope with
: Society ’ ) "
graphic ) aging society (the demographic is more
change important than population size due to
differences in income and

consumption.)
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®

Based on comprehensive chemical
industry including Renewables,
Carbon-free, Waste Recycling,
Agro-based and Process Intensification
and Big Data, new methodologies
emerge from utilizing fusion technology
(Genomics, Proteomics, Micro-fluidics,
Nano-technology) and predictive
models.

Resources
R

The petrochemical industry faces a
threat as the gas industry uses
methane to produce hydrogen
effectively.

Energy
crisis

Society
©)

Technology
M

It is predicted that the future
technology of Tera, Micro, and Nano
scale will increase energy efficiency,
maintain preservation value, and
increase recycling.

The process industry is expected to be
relocated to downstream areas such
as information technology and
biotechnology.

Environment
(E)

New products that replace
petrochemical materials with the Agro
Complex show that replacing a variety
of natural products is expected to
produce a sustainable product, but a
considerable amount of time is needed.

As an alternative technology, issues

such as solar, fine dust technology,

and efficient homegrown technologies
are expected to be generated.

Politics
(P)

Petrochemical facilities can be subject
to terrorism; they need to present
technologies that reduce the use of
toxic oils and semi-finished products
while reducing the use of toxic
materials.

®

With the implementation of a virtual
power plant system spanning
thousands of micropologies, new
resource round-cycle technologies as
well as the storage technology of
natural gas appear to be present.

Resources
(R

New forms of fuel, such as hydrogen,
methanol, biofuel, biogas, ethanal, and
biodiesel, will emerge as industrialization.
Technologies such as Gasfication,
Pyrolysis Liquefaction & HTU,
Anaerobic Digestion, Fermentation &
Distillation, are expected to be used as
alternative systems for various energy
crises.

Eoconomy B

(E)

Emergence of technology based on
renewable resources, replacing
. ) conventional fossil fuels.

Polari- Environment -

Zation © The petrochemlcal plant transfers 100
% to developing countries. Developed
countries concentrate on R&D and
product design.

Network Economy _

society (=)

Through Bio—catalyst programme, the

use of traditional chemical materials will

Technol- Technology be reduced. Also, the programme will
ogy M lead to technological commercialization
convert— of water, energy pollutant emission by

gence more than 30%.

Eoconomy B

(5]

Consumption diversity leads to
Environment | adoption of small and medium sized

Robot . ) }

B manufacturing system in  the chemical
industry.

Bio—-pharmaceuticals replacing traditional
Technolagy techqolpgies such as Metgbolijes,
Antibiotics, Monoclonal Antibodies,

Q) )

Gene Therapy, etc as it emerges as a

major industry in the future.
Wellbeing, The emergence of complex ‘boom and
sensttivity, bust patterns’ due to diverse

Welfare consumption and demand will place

economy the petrochemical industry in harsh
BEconommy condition.

(=) Attempts to reduce risk by distributing
risks to the new green chemistry
regime will emerge, calling for the need
to spend considerable time and R&D
efforts.

The development of Smart Plants and
Compact Process Methods based on
the fourth industrial revolution is
needed.
Knt;vxi 2(;ge Econommy To ghgngg to personalized products,
economy (E) specialization of low volumes of
diverse orders needs to be realized.
However, it is now deemed premature
for the current heavy industries to
develop new industries.
Society B
(S)
Technology B
(M
. Safe supply chain system management

Climate : )
of petrochemical products is needed.

change, .

Envirom . Also, reducthn of hazardoys .
mental Environment substanges risks and mlnlmlgatlon of
pollution (B leakage into thg atmosphere is needed
through  t'‘Continue Safety Programs’.
The transition to future innovation
processes and methods is essential.
Politics

(P)

Technical
developme
nt side
effects

Resources
R)

Politics
(P)

Economy
(E)
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Developed countries focus on design
Technology | and r&d, and developing countries
M specialize in production and
processing.
Globali Environment B
zation (E)
Economy B
(E)
Resources( _
R
Technology B
Increased )
safety risk Politics B
(P)
Technology _
Q)
Unification After the unification of the Korean
of North Peninsula, the establishment and
and South Econommy expansion of the petrochemical plant
Korea B will be expanded. The chemical
industry utilizing the North's coal
resources Wil develop in parallel.

ekt v e

<Table 4> Petrochemical Industry related Future Trends
and Emerging Issues

Regulation
Expansion

® Expansion of
global
corporations

® Smart
process, new
technology fusion

@ Activation of
Material linking
service

® Real-time
Monitoring of
Hazardous
Materials

® Reduction of
petroleum
chemistry
workers

(® Extermination
of the boundary
of material
industry

@ Al-based
textured material
appeared

(® Wastewater
generation zero
emission industry

® loT technology
combine
real-time
monitoring

® Converted to
small quantity
production of
various kinds of
petrochemical
products

®
Methane-based
gas industry
development
faces
petrochemical
industry crisis

® Tera, Micro,
Nano scale
based
petrochemical
technology

(®Universalization

Trend

Near future

Relatively far

Emerging Issues

Issu—
es

(2020) future(2030) (2040
@ Pollution (® Qustomization of | @ Plastics
Demand increase | living chemicals, replace most
of Abatement, advanced traditional

absorption., Dust
block material

@ Maximizing
thermal efficiency
Demand for
Smart Building
Materials

( Demand for
seismic and
flame retardant
materials soaring

@ New Global

@
Universalization
of Artificial skin,
joint

() Big data of
the material
industry

@ Expansion of
hydrogen
economy
infrastructure

materials such as
metal, stone, and
wood

@ Petrochemical
facilities are
moved to 100%
developing
countries,
developed
countries only do
design and
technology
development

of new forms of
raw materials

@ economic
development
through creation
of petrochemical
complex in North
Korea
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