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New drivers of

downstream conve rgence

The convergence of the petrochemical and refining
industries has often been a successful strategic

option for refiners who have grappled with increased
globalization, price volatility of feedstocks, and uncertain
demand. Further, projections of refined product
demand have softened due to growing electric vehicle
sales, tightening fuel efficiency standards on passenger
vehicles, and the introduction of commercial vehicle fuel
efficiency standards in many economies. As a result,
convergence between refining and petrochemicals has
created optionality to respond to major market pivots.

This trend was particularly evident during COVID-19-as
demand for transportation fuels plummeted, demand
for intermediates such as isopropy! alcohol (IPA), ethanol,
and plastics such as polyethylene and polypropylene
skyrocketed." Many of the pure-play refiners felt

the harsh impact of COVID-19 with the standstill of

the transportation sector due to the lockdowns.

In contrast, integrated refiners and petrochemical
manufacturers could offset some of the lost revenues
due to the demand drop in the transportation sector
with the increased demand for personal care and
hygiene products (gloves, masks, and hand sanitizers).
Companies who had invested in plastics and resins
found these businesses provided an effective hedge to
collapsing transportation fuel demand. This convergence
bolstered the revenue streams and earnings of many
international and national oil companies with a chemicals
business as upstream revenues declined.

But longer term, moving to petrochemicals may not be
the silver bullet for refiners. First, there is a fundamental
difference between the refining and petrochemicals
businesses: refiners sell into markets, but petrochemical
companies sell to customers.

Thus, refiners who are considering moving into
petrochemicals should craft a new way to go to

market with “decommodified” products. The ability

to anticipate and meet changing customer needs is a
crucial requirement in the petrochemicals business as
companies are closer to the end markets and customers.
Embracing customer-centricity involves understanding
where buyers are in the marketplace and providing
customers with a high-quality buying experience.

Second, the petrochemicals business often comprises
a large and complex product portfolio compared to
refining. A typical refinery produces and sells just a few
petroleum products: naphtha, gasoline, diesel fuel,
asphalt base, heating oil, kerosene, liquefied petroleum
gas, jet fuel, and fuel oils. In contrast, petrochemicals
represents a larger slate of chemicals used for a variety
of commercial purposes. They are usually found in
products as diverse as plastics, soaps and detergents,
solvents, drugs, fertilizers, pesticides, explosives,
synthetic fibers and rubbers, paints, epoxy resins,

and flooring and insulating materials. Petrochemical
customers consider changing suppliers and materials
relatively quickly if their needs are not met. The
willingness to switch suppliers makes the petrochemicals
business somewhat riskier due to the higher possibility
of customer attrition.

Third, there is overcapacity in refining compared to
petrochemical capacity, so there may not be room

for everyone to compete in that market. Fourth,
petrochemical companies face challenges such as
evolving end-market demand and new areas of
innovation—for instance, crude oil-to-chemicals (COTC).
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And these drivers have been accelerated by the should consider ways to differentiate themselves,
events of 2020 (figure 1) particularly in terms of such as building customer-centricity, honing business-
evolving consumer demand and increased focus to-business (B2B) and business-to-customer (B2C)

on sustainability. Though the refining industry has strategies, de-commodifying their products to appeal
faced challenges previously, the impact of these to evolving customer preferences, and recognizing
drivers presents a more complex picture for these the growing focus on sustainability. Accelerated
companies as they contemplate greater exposure to innovation will likely be critical in building these new
the petrochemicals markets. capabilities and enhancing product quality through

advanced technologies such as data analytics and

For pure play refining companies to become edge computing.

competitive in the petrochemical business, they

Figure 1. Growing need for managing risks in uncertain times

Unexpected

disruptive events

Are downstream companies devising
alternate steps to mitigate the risks
imposed by sudden disruptions such Era of low-capacity
as COVID-19? Are they invested utilization
enough to predict weather patterns?
Does indiscriminate spending on
building new capacities that has
End-market demand created overcapacity justify the
uncertainty medium-to-long term trends in
end-market demand?
How will downstream companies
respond to demand fluctuations and
shift in key end-markets? Will they . ..
continue their “business as usual” The rise of protectionism
strategies or redefine their existence?

How are downstream companies
placed to manage the impact of
protectionist measures on their

Oil price fluctuations supply chain?

Have downstream companies
considered the effect of oil price
fluctuations while securing their

procurement and supply contracts?

Source: Deloitte analysis.
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Overcapacity increasing

competition

Pure play refining companies contemplating a move
into the petrochemical market must address the

fact of current overcapacity in the refining industry.?
This global refining overcapacity is likely to prevail for
the rest of this decade, although it is expected to fall
from more than 3.5 million barrels per day (MBPD)

in 2021 to around 1.5 MBPD by 2030.2Even in Asia
there is overcapacity that could last another three

to five years.” For example, China has added around
2.7 MBPD of refining capacity in the last five years,
with up to another 1.7 MBPD due to come online by
20255 These expansions have outstripped growth in
domestic transport fuel demand and sent more oil
products into export markets. Weaker margins will
leave over 500,000 barrels per day of regional capacity
at the risk of closure, mainly in Australia, New Zealand,
and the Philippines.® Consequently, most downstream
expansions in China are now geared primarily to
meeting demand from the petrochemical sector, and
capacity additions elsewhere in Asia are likely to mirror
this trend.

Globalinstalled capacity for major petrochemicals is
estimated to be ~750-850 million tons per year, and the
demand ranges between 550-650 million tons annually,
which is only a fraction of the current global refining
capacity.” In other words, ~13 percent (~12-13 MBPD) of
current oil refining capacity and ~ 8% (~320-325 billion
cubic meters or BCM) of natural gas could power global
demand for major petrochemicals, suggesting some
future rationalization may be coming in the industry.®

This rationalization may hit the older, smaller refineries
harder?® as they will find it harder to compete with the
larger, more technologically advanced facilities.

Furthermore, first movers in the petrochemical
industry and those with scale are already taking
significant market share globally-especially those
companies that have an overall refining capacity
nearing or exceeding one MBPD.® These facilities
with close integration of refining and petrochemicals
located close to growing demand centers in Asia have
a potential competitive advantage. The additional
innovation of crude-oil-to-chemicals can make this an
even more daunting picture for companies who are still
considering their competitive strategy.
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Volatile end-market demand

The COVID-19 pandemic showed how rapidly consumer — Meanwhile, demand for personal protective equipment

demand could adapt to changing market conditions (PPE)—masks and gloves—soared. To meet the

as consumers focused suddenly on health and growing demand for PPE due to the pandemic, the
safety concerns and changed their purchasing habits industry needed to scale up production by 40%
substantially. Demand for plastics soared, as curbside globally in 2020." The global PPE demand is expected
pickup became the norm at restaurants and home to return to close to its precrisis mix after 2021 and
delivery of consumer goods and groceries—nearly all keep rising at a CAGR of 6-9% between 2022 and
wrapped in plastic—predominated. Demand for crude 20252

oil also shifted rapidly in 2020, as gasoline demand and
aviation fuel demand declined due to lockdowns across
various regions (figure 2).

Figure 2. Crude oil demand by major products (2019-2026)
Other product ™ Residual fuel M Gasoil/diesel M Jet/kerosene M Gasoline M Naphtha © LPG/ethane
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Source: Deloitte analysis based on data from IEA's Oil 2021 report.
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Another area of evolving market shift is electric
vehicles (EVs), which also offer new markets for
petrochemical products. Favorable policies, corporate
investments, and growing environmental concerns
among consumers are expected to drive US EV sales
to reach 5.3 million in 2025 from 1.8 million in 2020.
Globally, the IEA Stated Policies Scenario forecasts

EV penetration could reach just over 20% percent of
vehicle sales by 2030. In the Sustainable Development
Scenario, penetration as percentage of sales increases
to over 35% by 2030."* Automakers are planning to
increase the mix of EVs in vehicle production, creating
new opportunities for battery systems, but less for
under-the-hood plastic.

While the decline in internal combustion engine (ICE)
vehicle sales and growth in EV sales can lead to lower
demand for some petrochemical products (such

as fuel additives), it opens new segments around
battery materials and high-performance polymers.
Figure 3 shows a high-level view of how the future

of mobility could affect various materials’ classes. In
general, the chemical industry can be optimistic about
materials that play a role in reducing weight or enabling
autonomy. In contrast, materials that are integral to the
complexity of the internal combustion engine and its
related gearing and powertrain systems will likely be
under pressure.

Biofuels offer a potential solution to longer-term structural challenges

Among the many challenges refiners are facing, the most prominent include declining fuel demand, rising
carbon constraints, competition from EVs, and growth of alternative fuels such as biodiesel. The near-to-
medium-term threat to traditional downstream players is likely limited, but alternative fuel production is
growing rapidly from a small base. Today, US renewable diesel consumption is less than 40,000 BPD, much
less than the 3.5 MBPD of distillate consumed domestically. By 2030, it could plausibly double.”> Additionally,
almost 1 MBPD of ethanol is sold for blending and used as a transport fuel."® While historically most gasoline
sold contains up to 10% ethanol, changes in regulations aimed at reducing fossil fuel consumption could
lead to increased availability of higher ethanol content fuel.

Biofuels will not likely displace fossil fuel demand in the short term as it represents only a small fraction
of the current fuel market. However, the increase in access to EVs and alternate fuel sources will likely
incrementally reduce refined product demand growth in the short-to-medium term and could displace itin

the longer term.

Slowing demand growth and therefore lower refinery throughput, combined with fixed operating costs,
mean companies should increase margins and find new outlets for their products. Therefore, one of the
steps that can help conserve capital while meeting demand is assessing the viability of converting refineries
into biofuels production plants-an option that should be on the table to protect margins throughout the
commodity price cycle.
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Figure 3. The impact of EVs on chemicals and materials usage

. - High performance

Overall demand up Net up due to light- Net up due to light-

Increased significantly but should be weighting, but inter- weighting, and smart
expected in the right technology material substitution will infrastructure
volumes areas for growth continue applications but inter-

material substitution

Demand shifts from Demand shifts from Demand shifts from
metal to plastics and metal to plastics and metal to plastics and
composites, and from composite coatings and composites, and from
aesthetic to functional from aesthetic to aesthetic to functional
coatings functional coatings coatings

General lubricants ]| Catalysts Fuel additives Automotive fluids

Flat to down. Growth Flat to down. Growth  Flat to down. Growth  No engine oils and
of ICE in emerging of ICE in emerging of ICE in emerging limited use of
markets offset by markets offset by markets offset by transmission and

Minimal
expected
volume change

Decreased

expected reduced demand reduced demand reduced demand brake fluids in Evs
volume and shift to EVsiin and shift to EVsiin and shift to EVs in (shift to single gear;
developed markets developed markets developed markets  electric brakes)
Source: Deloitte analysis.
End market demand is also showing a trend of But as companies progress along their maturity cycle,
bifurcation between wealthier nations and emerging costs will likely come down and demand will rise.
economies. Consumers in wealthier nations with For developing economies, the 2020s will likely see
disposable income are often willing to pay more increased demand for traditional transportation fuels
for sustainable solutions like electric vehicles and and plastics.” Gradually, as more environmentally
recycled plastics. Those in developing nations have beneficial versions of those products are produced for
limited ability to pay for premium-priced products the same or lower costs, emerging economies may well
and services. As the differing rates of demand growth shift to low-carbon transport fuels and plastics derived
between wealthier nations and emerging economies from biomass and other non-fossil feedstocks.

become more pronounced, companies could
experience multibillion-dollar market shifts.

In wealthier countries, the 2020s are likely to be
characterized by initial high costs to manufacture
the sustainable products consumers increasingly
seek, such as low-carbon transport fuels and
environmentally benign plastic products.
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Focus on climate change driving sustainability investments

The growing focus on climate change and emissions abatement is having an impact on capital availability.
Investors are increasingly routing funds to perceived low or no-carbon projects and industries.
Renewable energy has become a target investment area, even for investors outside of the energy
industry. For example, of the estimated 2021 capital expenditure of $254 billion in renewables, nearly
40% is expected to come from pension funds and other financial investors.”® The rise of environmental,
social, and governance (ESG) investing (figure 4) is encouraging change in corporate boardrooms. Oil and
gas companies are responding to this investor focus in several ways.

First, in a recent Deloitte survey on energy transition preparedness, 92% of oil and gas and 87% of
chemical company executives surveyed responded that their company had an emissions reduction target
in place or under development.”” And of those, 56% indicated that these emissions targets were tied to
compensation.?® For instance, British Petroleum (BP), one of the world'’s seven oil and gas “supermajors”
has a net-zero target which includes net-zero across Scope 1 and Scope 2 emissions,?' net-zero on carbon
in oil and gas production on an absolute basis, and a 50% cut in the carbon intensity of all products sold.?

Second, even during the depths of the pandemic, several oil company CEOs reiterated their commitments
to reducing emissions, and in some cases, included Scope 3 emissions (emissions generated by the use of
their products) in these targets.?® Seven major oil and gas companies with revenues over $1 billion have
disclosed their emission targets and included Scope 3 in their long-term energy transition targets.>

Figure 4. Investment dollars flowing into ESG funds
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Source: Deloitte analysis based on data from the U.N. Principles for Responsible Investment (UNPRI),
an investor initiative in partnership with UNEP Finance Initiative and UN Global Compact.
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Fvolving consumer preferences

Pure play refiners are used to selling into markets, and
so have not had to rapidly pivot their product offerings
to capture changing consumer preferences. Refiners
considering increased exposure to the petrochemicals
business should build capacity to anticipate and
adjust to these changes. Consumer preference in the
longer term will likely increasingly be driven by product
differentiation, convenience, and consumer perception
of sustainability impacts of a product or company.

One of the trends most accelerated by the events of
2020 has been a consumer focus on sustainability, and
some chemical companies have been quick to respond.
Recyclable packaging and circular products have been
a growing area of consumer focus with concern for
reduced land fill waste and containment of plastic
waste found in the oceans. About 40% of today’s global
plastic waste ends up in the environment in the form of
ocean leakage, open burning, and terrestrial leakage.?
Single-use plastics are the main culprit, and with the
onset of COVID-19, the growing use of PPE has only
added to plastic waste. The plastic waste crisis will likely
outlive COVID-19, and consumer focus on this issue is
expected to continue, potentially affecting purchasing
behavior. Innovation is needed to solve the single-use
plastics issue, and chemical companies are building the
agility to respond accordingly.

For example, some chemical companies are
differentiating themselves amid this consumer
concern. LyondellBasell is developing its proprietary
chemical recycling technology and expanding the types
of mechanically recycled resin it offers. The company
plans to produce and market two million metric tons of
recycled and renewable-based polymers per year by
2030. The company has implemented a three-prong
approach to advance the circular economy, which
helps reduce plastic waste using recycled content,
including mechanical recycling, molecular recycling,
and renewable feedstocks.?

BASF is providing information on the carbon content of
its products, including all product-related greenhouse
gas emissions for its entire product portfolio. The data
includes product-related greenhouse gas emissions
that occur until the company's product leaves the
factory gate for the customer—from the purchased
raw material to the use of energy in the production
process. The calculation is based on substantial data
from the collection of emissions in its production
process and high-quality average data for purchased
raw materials and purchased energy. This data helps
the company's customers to better measure and
reduce their own CO, footprint of their activities and
end products.?’
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Honing B2B and B2C capabilities

B2B business strategies are evolving in the
downstream sector as companies realize they no
longer want to position themselves as participants in
a commodity market. Instead they should differentiate
their products, in terms of convenience, quality, or

by their sustainability credentials. And in fact, B2C

is becoming a key competitive point, as consumers
demand more convenient and “contactless” ways to
interact with suppliers. Chemical industry customers
are expecting a simplified ordering process and buyers
expect better digital experiences and e-commerce
solutions, such as live chat.

Advances in digital technology also build success from
a customer perspective. For example, application

of the smart factory concept to transport, with
delivery tracking, customer notifications, and other
improvements allows the customer more control. The
level of control and the seamless delivery experience
also differentiate the product in mind of the customer.

Even as the industry has been slow to move sales
online, US downstream sales will likely gain a further
foothold in e-commerce in the next few years. Nearly
30% of chemical executives in a recent Deloitte poll
indicate that more than 20% of total US chemical
sales will be driven by B2B e-commerce in 2021 and
beyond.?®

By leveraging digital tools, downstream companies can
become more agile, responsive, and efficient. Digital
adoption will likely create more intimate relationships
among companies, their customers, and end markets
by accelerating products to market through data and
insight sharing and meeting customer demand using
analytics for demand planning.

"
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Driving innovation and
advanced technologies

One of the primary drivers of sustainable growth in
the downstream industry continues to be innovation.
But the industry's age-old approach to innovation and
the status quo might no longer be an option. This is
because a staggering amount of change has occurred
in the industry, and there could be more to come.

So, what has changed? The answer lies in the rise of
digital technologies and open digital platforms—which
have the capability to accumulate vast amounts of
knowledge from varied sources into a single, reliable,
searchable format, and leverage machine learning
algorithms to develop new innovations quickly

and efficiently.

In responding to the changing demand due to
COVID-19 pandemic, innovative digital technologies
can help rapidly re-engineer products to reduce
costs considering changing supply chains. Extended
simulations and experiments can now be run on
computers that digitally model the product or
process outcome and help companies decide on the
best combination of design, product, and process
attributes that can make a solution highly functional.
A few large petrochemical companies are heavily
invested in such digital capabllities, allowing them

to perform simulations costing a fraction of what
actual experiments entail. Such simulations tend to
help companies reduce failures during the product
development phase and make physical laboratory tests
more robust.

With a host of cost-effective digital R&D tools at their
disposal, these companies can acquire, amalgamate,
and nurture the best combination of systems,
products, and processes. Moreover, many new digital
capabilities are already in place or underway, which
could help build a more intimate relationship with
customers and end-markets. These include:

Leveraging open innovation by collaborating
with academic institutes, emerging startups,
and technology companies for new ideas and
technologies.

Using advanced analytics to generate actionable and
deep insights on first, second, and third-party data to
inform operational decisions.

Building Al-based real-time demand sensing models
to leverage market forecasts and shift application
portfolio.

Harnessing crude-to-chemicals technology

Electrification of mobility, a significant increase in
renewables, and regulation is changing the paradigm
and structurally reshaping fuels demand for the
future. Refineries, therefore, are increasingly looking
for chemical opportunities. Several options ranging
from well-known and understood options to emerging
opportunities present themselves for current
refineries—from conventional opportunities such

as expanding propylene from the fluidized catalytic
cracking (FCC) unit to non-traditional opportunities
such as utilizing vacuum gas oil (VGO) as a cracker feed.
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Among these, COTC has high potential because

of its large chemicals yields. COTC enables direct
production of chemicals from crude oil with yields of
over 40 percent.? Many such COTC complexes are
coming up in China and the Middle East. These COTC
projects are mostly pursued by large, integrated
oil-and-gas companies hoping to make a dentin the
petrochemicals industry. For example, a single COTC
complex coming up in the Middle East could produce
about 10 million tons of chemicals per year once it
becomes operational.* Thus, for the first time in
history, petrochemical production is being expanded to
a refinery scale. Companies could strategically respond
by cooperating with integrated oil and gas players
pursuing COTC or venturing further downstream in
the chemicals value chain i.e., producing intermediate
or specialty chemicals. They can also independently
pursue COTC technology by tying up with process
technology companies.

However, conventional petrochemical producers would
likely lose their market position due to COTC's immense
petrochemical volume. For instance, any needed global
annual capacity additions for ethylene and propylene
could nearly be supplied from two large-scale 200,000
barrel-per-day COTC complexes, instead of four
conventional state-of-the-art naphtha-cracking light
olefins plants.’

Growing carbon capture technologies

Today's innovations should facilitate the march to a
lower carbon future. For example, there is growing
focus on leveraging CO, emissions to create brand-
new business models by manufacturing CO,-based
chemicals through carbon capture and utilization (CCU)
technologies.

CCU technologies use carbon from industrial emissions
as a feedstock to produce liquid transportation

fuels (such as ethanol and methanol) and chemicals
(including building blocks such as formic acid, acetic
acid, polyols, and acetone). These processes, which are
becoming more prevalent driven by advances in fields
such as electrolysis, reduce the amount of CO, that
would otherwise be emitted to the atmosphere.

Similarly, it is expected that carbon capture and
sequestration (CCS) technology will increasingly

be used to lower the carbon footprint of facilities
using fossil fuel-based feedstocks. Combining CCS
with steam methane reforming (SMR) to produce
low-carbon hydrogen (blue hydrogen) for process
heat marks further innovation towards lower

carbon operations. However, this process is still

not economically attractive, as the cost of this blue
hydrogen can be near $3.00 per kg, which compares
approximately with $17 per MMBTU for natural gas.*
There is room for further pilot projects and innovation
to reduce these costs and speed commercialization of
this technology.

In 2020, the global carbon capture capacity was
approximately 40 million tonnes per year (MTPA).3
Of this, over 60% of the capacity (or about 25 MTPA)
is present in the US, which is likely to increase in

the future with various incentives offered by the
government to promote CCS.?* The global installed
capacity for carbon capture is less than 1% of the
total energy-related CO2 emissions, which was
approximately 31.5 billion tons in 2020,>> even after the
impact of COVID-19. To achieve the emissions target,
more capacity of CCS needs to come on board.

13
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Successful downstream
convergence reguires a
deliberate strategy

Convergence between refining and petrochemicals
remains a sound strategy, but pure-play refiners who
are increasing exposure to the petrochemical industry
should develop a customer focus, potentially with a
more extensive product portfolio, as well as more
direct exposure to changing consumer preferences.
The three drivers of changing end-market demand,
increased focus on sustainability, and innovations such
as COTC will likely make competing successfully in the
petrochemical market even more of a challenge for
pure play refiners entering the market. Furthermore,
the smaller size of the petrochemical market compared
to the current refined product market will likely make
it even more highly competitive, possibly favoring
companies with scope located near growing end
markets. The ability to differentiate products and

build customer relationships can separate the winners
from losers. Moreover, the commercialization of new
technologies, ranging from crude to chemicals to
carbon capture, can also lend a critical competitive
advantage to companies that can leverage them.

Companies in the petrochemical industry, both new
entrants and established market participants, will need
to focus on three areas to differentiate themselves
and “de-commodify” their products: planning for
volatile end market demand, anticipating consumer
preferences for seamless delivery and sustainable
products, and capitalizing on innovation. Increasingly
these last two elements, consumer preference and
technology innovation will be driven by the need

to recognize sustainability in the product portfolio,
including renewable energy, renewable fuels and
carbon capture, sequestration, and storage.
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