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Our overall global forecast for growth for consumables suggests a CAGR of between 4.2-4.5% to 2014. Market growth
for consumable products in power generation will see global growth rates of 8.3% CAGR to 2014. In contrast, ADL
forecasts that the market for consumable products in E&P, Chemicals and Refining industry will experience weak
growth of 0.5 — 2.7% CAGR over the period 2007 to 2014. The CAPEX forecast for energy based industries shows

an aggregate growth trend of 4.1% CAGR with most of the growth driven by new investments in power generation.
Maintenance spend in selected energy-based industries shows overall growth of 3.7% CAGR to 2014, principally

driven by E&P and power generation.

This market research note presents Arthur D. Little's recent
forecasts for global expenditure in four key process industries
for capital expenditure, maintenance and spending on
consumable products. The research was carried out in
September-October 2007 and reflects exchange rates and
built-in expectations of energy prices around this time'.

The model was developed to estimate likely maintenance
activity and the associated market demand for the types
of consumable products that are generally used during
construction and maintenance in process industries. These
class of products typically include items such as: catalysts,
gaskets, “0” rings and other static seals and compression
fittings, tubings, and filters that are typically replaced as
part of maintenance. In addition it could also extend

to consumption of signal cables and instrumentation.

The forecasts are based on CAPEX and maintenance estimates
for these products and cover the following four industries:

®  exploration and production in the upstream oil and gas
industry (we exclude activities involving liquefied natural
gas and gas to liquids plant)

®  refining
®  chemical

B power generation

Our forecasts are based on interviews with industry experts
and combinations of data from the International Energy
Agency, and other publically available sources. Model
assumptions and results were validated through a series

of interviews with market participants.

Global CAPEX and maintenance spend

CAPEX

Our forecast of CAPEX spend in selected energy-based industries
shows an overall growth trend of 4.1% CAGR over the period
2007 to 2014 and could reach in excess of $500 billion.

' If you require an updated version of the report or would like additional information and further
breakdown by industry & region please contact the authors

Figure 1: Forecast CAPEX spend to 2014 in $bn
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CAGR M Generation 10.8% Chemicals 1.5% M E&P 0.6% M Refining 0.2%

Source: ADL analysis, ADL Interviews, IEA forecasts, O&GJ, Chemical & Engineering news




Arthur D Little

The sectors in our review each have different drivers
for capital expenditure:

® |n refining the driver is the demand for oil
products in relation to current refining capacity.
We see strong growth to 2010 stabilising
thereafter.

® |n upstream exploration and production the current
demand for oil and high oil prices are making more
complex developments economic. We believe the
current high levels of annual investments will
reach a level of around $250m p.a. by 2014.

®  |n chemicals we see cyclical demand driven
by global economic trends. We believe we are
towards the growth end of the cycle and forecast
steady investment with a CAGR of 1.5% to 2014.

® |n power generation growth is driven by demand
for electricity from localised economic growth and
industrialisation, as well as retirements of aging
plant in developed countries. Strong investments
are required worldwide to meet energy needs and
we forecast increasing CAPEX investment, with up
to 10.8% CAGR over the period.

Maintenance

For each sector we estimated maintenance costs

relative to current capital base with different maintenance
benchmarks per sector depending on the scale of the
maintenance work required on the types of facilities
involved and the length of time required between
planned maintenance work.

Some plants require full shutdowns for maintenance
periodically and in this case we have allocated the
expenditure for maintenance over the period to
develop an annual figure.
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E&P and power generation facilities generally have shorter
time periods between major maintenance works than the
other sectors, and with strong capital expenditure we
forecast growth in maintenance spend at 4.4% CAGR

for E&P and 5.5% for power generation. \We foresee
lower growth rates for maintenance expenditure for
refining (0.6%) and chemicals sectors (1.5%), in part

due to longer periods between turnarounds.

Forecast spend on consumables

Based on capital expenditure and maintenance spend on

plant in upstream oil and gas, oil refining, chemicals and power
generation, we have estimated the market for consumables,
based on the relationship between total spend and consumables
spend in the various segments for CAPEX and maintenance
projects. The figures below present our forecast growth for
different markets and an overall breakdown of activities

between CAPEX investment and maintenance activities.

Our overall global forecast for growth for consumables

suggests a CAGR of between 4.2-4.5% to 2014.

Figure 3: Forecast total consumables market, all sectors
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Figure 2: Forecast maintenance spend
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CAGR M Generation 5.5% Chemicals 1.5% ™ E&P 4.4% M Refining 0.6%

Source: ADL analysis, ADL Interviews, [EA forecasts, O&GJ, Chemical & Engineering news

Figure 4: Forecast total consumables market,
all sectors in $m
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®  The global upward trend in capital expenditure in the Contacts
energy sector is the main driver for the consumables
market, with strong growth in the power generation
sector (8.3% CAGR to 2014).

Kirsty Ager

Manager, Global Energy Practice
ager.kirsty@adlittle.com

m  E&P will experience some fluctuations driven by the

CAPEX investments but as large projects are completed Ben Thuriaux-Aleman
and subsequently require regular maintenance Manager, Due Diligence Services
we forecast steady growth (2.7% CAGR). thuriaux.ben@adlittle.com

®  The chemicals sector shows 1.5% CAGR steady
growth, with stable contributions from both new
plant and maintenance spend.

m  Refining has 0.55% CAGR over the period, with fluctuation
in consumables for this sector due to high investment in
plant early in the period which drops off after 2010, while
maintenance spend grows marginally.

Qualifications and Disclaimers

The statements and opinions set out in this report are based
on economic, market, regulatory, technical and other conditions
prevailing at the date of this report. These conditions may
change significantly over a period of time.

Arthur D. Little has prepared this report on the basis of
information provided to it, which it believes to be reliable,
complete and not misleading. Arthur D. Little has not
audited, nor should it be construed to have audited, any
of the information provided to it. Arthur D. Little takes no
responsibility for inaccurate information which has been
supplied to it and any conclusions or opinions drawn
from or relating to such information.

Arthur D. Little specifically and expressly disclaims to the

maximum extent permitted by law all liability to any third party,

for any loss, damage, cost or expense of any kind whatsoever 3
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in this report. Arthur D. Little, founded in 1886, is a global leader in
management consultancy; linking strategy, innovation
and technology with deep industry knowledge. We offer
our clients sustainable solutions to their most complex
business problems. Arthur D. Little has a collaborative
client engagement style, exceptional people and a firm-wide
commitment to quality and integrity. The firm has over
30 offices worldwide. With its partners Altran Technologies
and Cambridge Consultants Ltd, Arthur D. Little has access
to a network of over 16,000 professionals. Arthur D. Little is
proud to serve many of the Fortune 100 companies globally,
in addition to many other leading firms and public sector
organisations. For further information please visit
www.adl.com
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