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Certification

« We hereby certify that the views expressed in this research service accurately reflect our views based on
primary and secondary research with industry participants, industry experts, end users, regulatory
organisations, financial and investment community, and other related sources.

« In addition to the above, our robust in-house forecast and benchmarking models along with the Frost &
Sullivan Decision Support Databases have been instrumental in the completion and publishing of this
research service.

« We also certify that no part of our analyst compensation was, is or will be, directly or indirectly, related to
the specific recommendations or views expressed in this service.
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Introduction

Total Polyurethane Market: Market Age by End-

= The total Sub-Saharan African polyurethane (PU)
user Application (Sub-Saharan Africa), 2009

market witnesses slow growth and is dominated
mainly by multinationals. Though PU is used in Introduction Growth Mature Decline
many applications, lack of sufficient technology
limits its usage in Sub-Saharan Africa when
compared to that in other regions of the world. In

addition, all raw materials for PU are imported. Furr

iture and bedding |

[ Construction

1
Refrigeratois and
freezers

I
Coatings/,adhesives/seélants ]

* PU can have various levels of hardness. Therefore,

two main types of PU bases are used, namely
toluene diisocyanate (TDI) and methyl
diisocyanate (MDI). This research service covers

Growth Stage

1

I

: Automotive ! | '
1

the following end-user applications:

|

| |

| |

= Construction 1 1

\ 4

Market Age

= Furniture and bedding S Frost & Sull
ource: Frost ullivan

= Refrigerators and freezers
= Purchasing power of Sub-Saharan Africans is

limited, which reduces the demand for PU-
containing goods. However, there will always be a
* Coatings/adhesives/sealants (CAS) need for bedding applications that drives the total
market.

= Footwear

=  Automotive
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Research Overview

This research service focuses on the total Sub-Saharan African market for PU. Market segmentation by
country, end-user application and base material is shown below.

Total Polyurethane Market: Market Segmentation by Various Categories (Sub-Saharan Africa),

2009
Furniture and bedding
Ghana
Automotive
Total Kenya
. Market
Refrigerators and freezers Enda Segmentat Nigeria
Application ion by Country _
Construction Various South Africa
Categories
Footwear Tanzania
CAS Base Uganda

Material

Note: CAS = Coatings/adhesives/sealants; TDI = Toluene diisocyanate; MDI = Methyl diisocyanate

Source: Frost & Sullivan
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Market Overview

Total Polyurethane Market: Market Overview (Sub-Saharan Africa), 2009

Uganda has a small market for
PU. It mainly manufactures
PU for bedding applications
in the form of cushioning.
Uganda’s young population
holds potential to increase
the demand for these
applications.

Nigeria has a huge PU market in
Sub-Saharan Africa, relative to
its size. This market is expected
to witness growth in the future.
It manufactures a wider variety
of PU-containing applications
when compared to other Sub-
Saharan African countries.

South Africa has the largest market for PU in Sub-
Saharan Africa. Manufacturing of vehicles and shoes
as well as paints are the largest markets in South
Africa. The huge size of the South African market
can be attributed to the diverse markets, thereby
resulting in steady growth.

M5DF-39 FROST ¢
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Ghana has one of the smallest PU
markets in Sub-Saharan Africa.
However, it engages in inter-border

Kenya has a growing PU

market due to its good
distribution network system
and inter-border trade
operations. It is a key
participant in supplying
products to Ghana.

Though a relatively large

country, Tanzania has a
small PU market. It mainly
manufactures flexible foam
for bedding and furniture
applications.

Source: Frost & Sullivan




Country-wise Summary

Total Polyurethane Market: Revenues and CAGR by Country (Sub-Saharan Africa), 2009-2016

Q

©
)
o
Nt
()]
wd
2 )

N Uganda
A ®
3 Ghana ® Kenya
E . $65.7
o . Million
E Nigeria
< o . Tanzania
T N
c
=
o
Q
£
(<]
(O]
South
Africa
o o
Note: Bubble size indicates the relative market size; colour indicates CAGR Note: All figures are rounded; the base year is 2009. Source: Frost & Sullivan
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Polyurethane Forms and Uses

Total Polyurethane Market: Forms and Uses (Sub-Saharan Africa), 2009

PU Categories PU Products End-user Applications

fThis is used for cushioning in furniture\

and automotive seating as well as
Block foam bedding. It is also used where padding is
Approximately \required. )
100% TDI

Flexible foam

(It is used for dashboards in automobiles\
and plastic chair backs. This is also called
semi-flexible PU. This foam type is easier

Moulded foam

Foam More MDI than TDI \to mould than block foam. )
fThis is used for insulation of\
Rigid foam refrigerators, cold storage trucks,
building insulation panels as well as to
Approximately laminate floor boards.
100% MDI \. Y,
(- )

These are used for soles of shoes and
vehicle body panels as well as in piping

Elastomers systems at mines. They can also be spun

More TDI than MDI into fibres to produce spandex used in
\underwear and leisure wear. y

Non-foam

(- Th - - D)

ese are used as resin in paints and

coatings as well as adhesives and

CAS sealants. Coating applications are used in

More MDI than TDI wéeuautomotlve and building sectors as
\_ : J
Note: CAS = Coatings, adhesives and sealants, TDI = Toluene diisocyanate and MDI = Methyl diisocyanate Source: Frost & Sullivan
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Base Material Analysis

o ] Total Polyurethane Market: Base Material Consumption
= Globally, TDI consumption is three times by Country (Sub-Saharan Africa), 2009

that of MDI. This is because flexible foam
is the largest market in terms of volume,
which is widely used in bedding,
furniture and other seating applications.

TDI is also used in many other types of Nigeria
84.0%

13.0%
PU products, although in small quantity

in certain cases.

= There is an increased shift towards more

Kenya

MDI-based PU, as TDI poses possible

87.0%

health risks upon formulation. 11.0%

= MDI is wused mainly in insulation
applications like refrigerators and

Tanzania

building structures (recently in Africa).

PU for these applications requires 89.0%

formulations with 100.0 per cent of MDI. Key: South Africa

. o

MDI
Note: TDI = Toluene diisocyanate and MDI = Methyl diisocyanate

Note: All figures are rounded; the base year is 2009.
Source: Frost & Sullivan
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Product Type Analysis

) ] Total Polyurethane Market: Per Cent of Revenues for
= The primary use of PU is to manufacture Product Type by Country (Sub-Saharan Africa), 2009
flexible foam. Applications include

seating, bedding and furniture
cushioning. Flexible foam PU is also the
easiest to manufacture, as it does not
require intricate and expensive moulding
technologies.

» Rigid foam usage is increasing in Sub-

Saharan Africa, as PU insulation is being 57,89

substituted for other more space-

consuming insulation materials.
1.5%

» Usage of elastomers and CAS is minimal
in Sub-Saharan Africa, and this scenario

Tanzania
84.5%

will not change in the near future.

Key:
Flexible foam
Rigid foam
Elastomers Note: All figures are rounded, the base year is 2009.
Source: Frost & Sullivan
- CAS Note: CAS = Coatings, adhesives and sealants
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Key Findings

« Sub-Saharan Africa accounts for about 1.5 per cent of the world polyurethane market. Therefore,
producing raw materials (TDI and MDI) locally is not economically feasible. Thus, all the raw materials
required for PU manufacturing are imported, and the price depends on volatile exchange rates as well as
availability of raw materials. TDI:MDI ratio is approximately 87:13 in Sub-Saharan Africa.

« The main PU product types manufactured for various applications include flexible and rigid foam,
elastomers as well as coatings, adhesives and sealants. Flexible foam is the largest product type, as it is
used in furniture, bedding and other cushioning applications.

« Bedding and furniture, automotive, refrigerators and freezers, construction, footwear, CAS and others are
the major applications of PU across the world. PU has many applications due to its durability. Bedding and
furniture is the main application in Sub-Saharan Africa. This application requires large amount of PU,
along with the cheapest and easiest technology. Refrigerators and freezers as well as the construction
sectors are increasingly using PU. These sectors are expected to witness the fastest growth in using PU.
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Key Findings (Contd...)

Total Polyurethane Market: Key Findings Per Country (Sub-Saharan Africa), 2009

Ghana has one of the
fastest-growing
markets for PU,
though the country is
substantially smaller
than most of the Sub-
Saharan African
countries.

Nigeria has one of the
largest markets for PU in
Sub-Saharan Africa. A
major driver for this
market is the local
manufacturing of most of
PU-containing products.

growth rate. This

Despite having the largest market for PU in
Sub-Saharan Africa,
expected to witness the slowest revenue

is due to a well-
most PU- | @

South Africa is

being locally

established market
containing products
manufactured.

M5DF-39
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Uganda witnesses a moderate revenue
growth rate and this ensures a
substantial growth of the PU market.
Increased trade across borders will
also drive this market.

Kenya is one of the key
exporters in east Africa. It has
large market participants that
also serve the neighbouring
countries. The Kenyan market
is expected to witness high
revenue growth, driven by
increased inter-border trade.

Tanzania is expected to witness
slow revenue growth rate when
compared to that in rest of the
Sub-Saharan African countries
with smaller markets. A major
driver for Tanzania is inter-
border trade, which would drive
the market size.

Source: Frost & Sullivan




Strategic Recommendations and Conclusions

Strategic Recommendations

» The total Sub-Saharan African PU market is small

when compared to the Rest-of-World.
Applications in Africa are not as diverse as those
in Europe and Asia; however, the difference
between products in the international markets
and those available locally is increasing to
applications.

Companies that look to enter the total Sub-
Saharan African PU market should not focus on
the flexible foam sector, as it is saturated with
large number of participants. This is because of
the usage of flexible foam in bedding and
furniture applications and low start-up cost for
this type. Companies are recommended to enter
a more specialised sector in the total PU market.

From an environmental perspective, PU is easily
recyclable and does not emit poisonous fumes
when under extreme heat conditions.

M5DF-39 FROST ¢

Conclusions

= The total Sub-Saharan African PU market is

witnessing fair and stable growth rate. Though
flexible foam has become a commodity product,
applications in the refrigerators and freezers as
well as construction sectors are witnessing faster
growth rates.

The construction sector is using more PU
products for insulation as a substitute for
polystyrene, as PU has a longer life span. In
refrigerators and freezers, it is functions as a
lighter material with better insulation capabilities.
These are some of the driving factors for
increased usage of PU in Sub-Saharan Africa.
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Who is Frost & Sullivan

The Growth Consulting Company

- Founded in 1961, Frost & Sullivan has over 45 years of assisting clients with their decision-making
and growth issues.

- Over 1,700 Growth Consultants and Industry Analysts across 32 global locations
- Over 10,000 clients worldwide - emerging companies, the global 1000 and the investment community

- Developers of the Growth Excellence Matrix — industry leading growth positioning tool for corporate
executives

- Developers of T.E.A.M. Methodology, proprietary process to ensure that clients receive a 360°
perspective of technology, markets and growth opportunities

- Three core services: Growth Partnership Services, Growth Consulting and Career Best Practices
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What Makes Us Unique

Exclusively Focused on Growth 360° Perspective
Global thought leader exclusively focused on Proprietary TEAM.™ Methodology integrates all
addressing client growth strategies and plans — 6 critical research methodologies to significantly
Team actively engaged in researching and enhance the accuracy of decision making and
developing of growth models that enable clients lower the risk of implementing growth strategies.

to achieve aggressive growth objectives. o
Growth Monitoring

Industry Breadth _ . :
Continuously monitor changing technology,

Cover the broad spectrum of industries and markets and economics and proactively address
technologies to provide clients with the ability to clients growth initiatives and position.
look outside the box and discover new and

innovative ideas. Trusted Partner

Working closely with client Growth Teams —

Global Perspective , o
helping them generate new growth initiatives and

32 global offices ensure that clients receive a leverage all of Frost & Sullivan assets to
global coverage/perspective based on regional accelerate their growth.
expertise.
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T.E.A.M. Methodology

Frost & Sullivan’s proprietary T.E.A.M. methodology, ensures that clients have complete “360 Degree
Perspective” from which to drive decision-making. Technical, Econometric, Application, and Market
information ensures that clients have a comprehensive view of industries, markets and technology.

Technical

Econometric

Application

Market

M5DF-39

Real-time intelligence on technology, including emerging technologies, new
R&D breakthroughs, technology forecasting, impact analysis, groundbreaking
research, and licensing opportunities.

In-depth qualitative and quantitative research focused on timely and critical
global, regional, and country specific trends, including the political,
demographic, and socioeconomic landscapes.

Insightful strategies, networking opportunities, and best practices that can be
applied for enhanced market growth; interactions between the client, peers,
and Frost & Sullivan representatives that result in added value and
effectiveness.

Global and regional market analysis, including drivers and restraints, market
trends, regulatory changes, competitive insights, growth forecasts, industry
challenges, strategic recommendations, and end-user perspectives.
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Global Perspective

- 1,700 staff across every major market worldwide
« Over 10,000 clients worldwide from emerging to global 1000 companies
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