
Overcoming digital 
transformation roadblocks 
in the chemical industry

White Paper
R&D Solutions Chemicals & Materials



2

As in many other industries, a wide array of digital technologies 
is bringing unprecedented change throughout the chemical 
manufacturing sector. Decreasing costs of computation, 
combined with broader availability of cloud-based analytics, are 
creating opportunities for data-driven advancement that could 
scarcely have been imagined only a decade ago.

Like most large-scale manufacturing facilities, chemical plants 
generate tremendous amounts of data — much of which can 
potentially be leveraged to enhance efficiency and increase 
yields. For example, recent studies have reported that chemical 
manufacturers could achieve ROI increases as great as 5% simply 
by digitizing their product operations. Furthermore, digital 
analysis of a company’s energy usage can help reduce reliance 
on low-efficiency fuels and feedstocks, dramatically improving 
consumption-to-yield ratios across many production pipelines.

Yet despite opportunities like these, surprisingly few chemical 
companies have taken significant steps toward organization-
wide digital transformation. According to a recent Deloitte 
survey, less than 50% of chemical enterprises have developed 
any concrete digital strategy or transformation roadmap. This 
means comparatively little of the data chemical companies now 
possess is currently being converted into actionable insights that 
yield measurable returns. 

The reasons for this lagging progress in digitalization are 
diverse, ranging from a lack of applicable tools to institutional 
risk aversion. Let’s take a closer look at several of these key 
sources of resistance to digitalization, and examine how 
chemical companies can gain a competitive edge in this 
emerging world of digital data, while effectively identifying and 
managing its inherent risks.

Key reasons why digitalization has lagged 
among chemical firms
When leaders in the chemical industry discuss the challenges of 
digitalization, one frequently cited roadblock is the lack of digital 
tools designed specifically for the chemical industry. Whereas 
organizations in many other industries can easily access entire 
software suites specialized for gathering and analyzing digital 
data across their operations, many chemical companies remain 
reliant on outdated software developed either in-house or by 
vendors who lack intimate familiarity with the nuances  
of chemical R&D.

Beneath this lack of specialized analytics software, however, lies 
an even deeper source of resistance: Many chemical companies 
were founded in the pre-digital era and have thus far maintained 
their competitive edge without implementing digital-first 
solutions. Digitalization of even a single research process 
requires significant up-front investment — in other words, the 
prospect of digital transformation carries an unavoidable degree 
of financial risk.

Unfortunately, chemical companies’ reluctance to invest 
in digital toolkits serves as fuel for the cycle of resistance: 
Because comparatively few chemical firms have financed digital 
transformation efforts, relatively little hard data on the benefits 
of such efforts has emerged from the industry. As a result of 
this scarcity of ROI data, many leaders of chemical firms remain 
unconvinced that digitalization will yield worthwhile returns — 
keeping adoption rates slow in comparison with other industries 
and further limiting the development of digital pilot programs.
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Information’s crucial role in risk mitigation 
throughout digital transformation
Every chemical manufacturer seeks to increase its competitive 
edge in markets around the world. At the same time, any new 
initiative that could enhance a company’s market share — 
from the development of a novel product to the adoption of 
efficiency-enhancing analytics — involves the assumption of 
some degree of risk. In certain cases, the risk may simply be 
a financial one, while broader alterations to organization-wide 
policies can potentially place a company’s operational efficacy  
in jeopardy.

In short, chemical firms are perpetually seeking a balance of 
increasing their efficiency and expanding their market position 
while effectively identifying, managing and mitigating a wide 
variety of risks. Digital initiatives have indisputably enhanced 
some chemical companies’ performance in areas from value 
creation in R&D, to customer experience enhancement and 
go-to-market reporting, to the identification of new growth 
opportunities in emerging markets. At the same time, however, 
each of these types of initiatives increases a company’s risk 
exposure until it begins to deliver consistent returns.

Thus, the true decision facing any chemical manufacturer 
considering the adoption of a given digital initiative is the choice 
between incurring risk in return for potential gain or foregoing 
that risk at the potential cost of lost value. The most rational way 
to approach such decisions is from a foundation of real-world 
information: data on the value likely to be captured by digitizing 
a specific department or process, as well as on the likely costs — 
financial and otherwise — of funding such a digitalization effort 
versus foregoing it for the time being.

Practical approaches to balancing 
digitalization with risk management
When examined on a macro scale, digital transformation can 
indeed seem to represent far more risks that opportunities 
for captured value. However, a growing number of chemical 
companies have balanced digitalization with effective risk 
management by taking the transformation process piecemeal, 
beginning with individual initiatives that, in and of themselves, 
expose a company to relatively minimal risk in the marketplace.

For example, some chemical companies have begun by adopting 
digital toolkits in their sales and marketing operations, for which 
specialized analytical tools have already been widely available for 
years. R&D represents another key area for which many other 
industries have already developed targeted digital solutions for 
enhancing efficiency and minimizing product loss. Bolstered by 
the demonstrable value of digital insights in areas such as these, 
decision-makers can gain increasing precision in their ability 
to identify chemical-specific arenas in which the risk-reward 
tradeoff of digitalization is likely to be an optimal one.

Breaking the cycle of digital resistance
To fuel the development of processes and toolkits that 
demonstrate the value of digitalization, chemical companies 
need access to clearer data on the costs and risks involved 
in the adoption of digital technologies. For leaders who can 
demonstrate that a company’s market position will be improved 
by the adoption of a digital process that increases efficiency or 
captures value, informed decisions around digital transformation 
become much easier to make. And when the data show that a 
process or pipeline can be digitalized without the assumption 
of significant additional risk, the argument for digital 
transformation becomes an increasingly strong one.
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