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At the beginning of 2016, Herman De Prins, chief information officer (CIO) at global pharmaceutical
company UCB, felt he had made good progress with his data analytics efforts, which focused on
neurology and immunology. Since 2014, he had used an “Analytics as a Service” (AaaS) framework to
guide his efforts, and had employed a number of projects he called “analytics sprints” to inspire the
organization and demonstrate the possibilities of data analytics. Over the past five years, the CIO had
worked hard to transform the company’s information technology (IT) culture from one of IT suppliers to
one of IT entrepreneurs, based on his vision of the future of IT. Still, he could not help feeling a bit
frustrated. The pharmaceutical industry had only begun to use real-world data to create patient value. De
Prins had laid a solid foundation for accelerating IT in this direction, but the process was no longer solely
in his hands. It seemed like the right time to further pull the analytics competency out of the IT domain.

UCB’s chief executive officer (CEO) had invited De Prins to join the March 2016 executive meeting in
Shanghai, China, to discuss the company’s strategy and especially De Prins’s views on digitalization. He
pulled a piece of paper out of his desk and started jotting down possible arguments for the following:
Why was this the right time for UCB to move to the next stage with analytics? Ideally, which decisions
would the executive team make?

PHARMA: MOVING BEYOND THE PILL

Rising economic and demographic stresses on health care systems were forcing health care providers to
improve their performance. Health care was considered ripe for change, and digital technologies were
ready to be part of that change. New competitors such as Apple Inc., Google, Samsung Electronics Co.
Ltd., and International Business Machines (IBM) were moving into health care. By 2015, patients had
become much less dependent on their doctors for advice, and health had become a major search category
on mobile devices. The vast amount of health information available online and in applications (apps)—
more than 90,000 items in the iTunes store alone—made patients feel empowered. Governments and
payers, driven by economic constraints and aging populations, were putting pressure on pharmaceutical
companies to reduce costs; if they wanted to retain market access and premium pricing, companies
needed to demonstrate the value of their drugs using real-world data, not only data from controlled trials.
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Analysts argued that the use of real-world data would enable companies to tackle major health care
challenges such as compliance and chronic disease management, and would help them create hundreds of
billions of dollars in value. Digital technologies and data enabled providers to move beyond simply
selling drugs to take a more holistic approach to patient health. However, the use of patient data had to
comply with global regulations that protected patients and privacy. Pharmaceutical companies like UCB
needed authorization from regulatory bodies to leverage the large amounts of data they would be
analyzing, combining from multiple sources, and sharing with other organizations. De Prins was well
aware that, when it came to their use of data, these companies were strictly regulated. He stated,
“Machine learning and data solutions came with all sorts of new challenges for us. For example, cognitive
computing algorithms could potentially suggest off-label therapies, although this was the prerogative of
doctors. Life science and tech companies would have to tackle this.”

UCB: “INSPIRED BY PATIENTS. DRIVEN BY SCIENCE”

UCB, a global biopharmaceutical company headquartered in Belgium, focused on developing innovative
medicines and therapies for people living with severe diseases of the immune system (for example,
osteoporosis and lupus) or the central nervous system (for example, epilepsy and Parkinson’s disease). In
2015, the company generated revenue of €3.88 billion.! Four key medicines accounted for 79 per cent of
its global net sales. UCB had 7,800 employees in 40 countries and employed over 1,000 research and
development (R&D) staff in its two research centres in the United Kingdom and Belgium, spending 27
per cent of its revenues on research.

When Jean-Christophe Tellier became CEO in 2015, the organization introduced its patient value
strategy. This transformation reflected a fundamental shift from being paid for the volume of care it
delivered to being paid for patient value. Tellier summarized the strategy as “connecting the patient to the
science, connecting the science to the solutions, and connecting the solutions back to the patient” (see
Exhibit 1). The new business strategy reoriented UCB to strive for long-term patient value outcomes and
to integrate patients’ insights throughout the operating model. Growth was centred on four patient value
units—neurology, immunology, bone disorders, and new medicines—representing different patient
populations. These were supported by unified practice units (centres of excellence), functional units, and
global operations (see Exhibit 2).

Innovation leading to differentiated medicines that secured future sustainability continued to be at the
heart of UCB. However, Tellier recognized that radical changes were taking place in the health care
ecosystem, as adaptive, innovative competitors made use of advanced information technologies. Tellier
commented on the importance of growing digital capabilities: “The ‘average patient” would no longer
exist—and data would be the linchpin for realizing this. But we hadn’t integrated digital into the fabric of
the business yet. We were just at the beginning of our patient value transformation journey.”

UCB knew it could not become the patient-preferred biopharmaceutical leader by acting alone. Thus, it
adopted a network approach to innovation as an important pillar of its new strategy, expanding and
strengthening external connections, combining competitive strengths, and learning co-operatively. For
example, UCB reinforced existing ties with universities such as Harvard, Cambridge, and University of
Leuven. It partnered with companies such as Great Lakes NeuroTechnologies (to collaborate on
wearables and data visualization tools), MC10 Inc. (to prototype a device that used wearable sensor
patches and a patient diary app to monitor Parkinson’s symptoms), and IMS Health and Synthesio (to
advance social listening capabilities to enhance patients’ experiences—for example, by identifying patient

1€ =EUR = euro; €1.00 = US$1.08 on March 31, 2015; all currency amounts are in euros unless otherwise specified.
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issues and monitoring adverse effects). In 2016, UCB opened a new U.S. solution accelerator in Atlanta,
extending an earlier collaboration with Georgia Institute of Technology (Georgia Tech) that gave UCB
access to the institute’s state-of-the-art machine learning and advanced analytics resources.

A CULTURAL FOUNDATION: THE FUTURE OF IT

In a historic event in February 2011, IBM’s supercomputer Watson won the popular television quiz show
Jeopardy! against two of the show’s all-time human champions. A few months later, De Prins began to
explore using Watson to support clinical decision making in caring for patients with epilepsy, a disease
that afflicted 65 million people worldwide. A combined IBM-UCB team developed a prototype system
(see Exhibit 3) that translated massive amounts of epilepsy patient data and scientific literature into
insights that health care providers could consult at the point of care to inform themselves about alternative
treatment decisions. This experience with Watson sparked De Prins to realize that data and analytics
would revolutionize health care.

That same year, De Prins introduced a program called The Future of IT to clarify the role of IT at UCB
going forward. De Prins wanted to prepare his IT organization for the “new digital normal.” Technologies
such as cloud computing, 3D printing, and cognitive computing were ushering in a new age of
technology-dominant competition. He was convinced that IT departments that merely consisted of staff
and project managers who controlled budgets and supplied business demands would be unsuccessful.

“The Future of IT” program included five principles:

o “We promise quality:” IT’s credibility depends on quality service, so IT needs to continue to
emphasize the importance of quality as demand and cost pressures increase.

o “Everyone is a specialist:” IT people cannot know a little about everything. Every employee needs
to be a technology specialist—whether it’s in analytics, medical devices, health care IT, or mobile.
IT needs to be so good at [its] core business—technology—that [it] cannot be ignored.

o “We work as a team:” A strong foundation of collaboration enables specialists, spanning both
IT and business, to combine their best-in-class skills to deliver new customer value.

e “We innovate in a timely manner:” The process of innovation is rapid and end-to-end:
brainstorm lots of ideas, develop some into options, evaluate quickly, and get the best
solutions to market fast. Everyone has a licence to innovate.

o “We talk value of IT:” IT people are appreciated because they talk about creating business
value, not technology resources. IT markets its business value, not just its activities.

With these five principles established, the CIO had a solid basis for moving forward. At the end of 2012,
De Prins decided it was time to build an advanced analytics capability. It started small, with an investment
in three full-time equivalents on the IT budget, but the ambition ran high.

A COMPREHENSIVE FRAMEWORK: ANALYTICS AS A SERVICE

At UCB, a great deal of data was available internally across the entire value chain—from R&D to
commercial processes to operations. All internal entities produced data, and some (for example, drug
trials, evidence-based medicine, and commercial business intelligence) used it intensively to manage their
processes. Still, data was usually exploited only for primary uses—that is, managed in specific contexts
for particular purposes. Innovation, such as The Future of IT, aimed to employ advanced analytics
methods to make that data available for secondary uses—that is, to explore the potential of the data for
value innovation beyond the original context. This entailed working across the many internal data silos.
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At the same time, the availability of health care-related data from sources outside the organization was
exploding: this included data from health care providers (for example, admissions data, lab results, and
genomic data), public and private payers (for example, payment data and information about treatment
claims), suppliers (for example, industry intelligence and market research), digital patients (for example,
social media and geolocation details), and smart devices (for example, data on gestures and biometrics).
UCB’s IT leadership realized early on that true value innovations would come from tapping into this
wealth of external data. Big data was important to a patient-centred approach to health care, or patient-
centricity (see Exhibit 4). For that reason, UCB needed convenient ways to mix and match external and
internal data and to team up with external parties to exploit data in new ways.

In January 2013, a visioning exercise gave rise to a conceptual framework for the AaaS capability (see
Exhibit 5). The intention of the capability was captured in three objectives:

o “Data is a corporate asset (Share):” Data is an asset in its own right, managed to be broadly
and conveniently accessible, enabling all sorts of collaborations to create valuable solutions.
Insights from data and other data products are continuously shared so that they can be reused
efficiently by the corporate community.

e “Experimentation is key (Explore):” An environment is provided for swift and agile
exploration, allowing analytics initiatives self-service by conveniently pulling in multiple
internal and external data sources and using all sorts of analytics tools.

e “Learning is the key (Promote):” Best practices for conducting successful analytics initiatives
are actively and constantly scouted out and quickly replicated across the organisation.

To reach these three objectives, three enabling investments were proposed:

e “Amplify portal:” This was meant to be the central point of reference for all analytics
initiatives, which would provide the latest news, serve as an app store for data and data
products (for example, code, algorithms, and analytics solutions), host data labs, and enable
knowledge management.

o “Data labs:” These were sandbox environments where analytics teams could experiment with
data. A data lab would exist for a fixed period of time and would be decommissioned once
the exploration was complete. The results (for example, project descriptions, documentation,
and products) would be documented on Amplify.

o “Method:” An agile data experimentation approach was coupled with a strong delivery
model. The method would stimulate searches for business value rather than undirected data
exploration and would allow for fast learning and iterative insight building.

A small, dedicated advanced analytics team would take charge of implementing the framework and
stimulating its adoption throughout the enterprise.

SPRINTS: AGILE AND OPPORTUNISTIC METHOD

For the AaaS vision to work, it had to transcend the IT function and challenge conventional ideas about
what UCB could and should do in the interests of patients, employees, and shareholders. It was necessary
to establish a framework and culture that would encourage innovating with analytics. Arnaud Lieutenant,
IT director of advanced analytics, explained:

We made sure everyone understood that we would not build a big “data warehouse,” which

would mean spending a lot of time putting a lot of data in one place, establishing all of the
enablers, and then asking what we could do with this data. Instead, we would be “opportunistic”
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and reverse the process: first brainstorm possible value opportunities and then gather data
efficiently to explore with analytics techniques. Our roadmap for building the framework would
follow suit—and be equally opportunistic.

Installing a culture of innovating with analytics was the real ambition. Lieutenant was convinced that the
best way to build this culture was to make people experience the value of analytics early and often. This
meant that the AaaS team would sell the value of the framework while building it—one valuable analytics
experience at a time.

Using his consulting skills, Lieutenant started by approaching departments throughout the organization—
including research, manufacturing, marketing, finance, market access, clinical, and pharmacological—
looking for possible quick analytics wins. As it turned out, opportunities were everywhere: for example,
R&D could use analytics to select better targets and reduce downstream failures; operations could use it to
minimize inventory and respond to unexpected events; and commercial units could use it to optimize the
field force and create analytics-driven adherence. Lieutenant ended up with a list of 50 potential projects; he
assessed these based on several criteria, including availability of a sponsor, type of data and analytics
method, maturity of the team, scope, and the balance between the potential benefit and effort required for
success. He was looking for projects that would quickly show people how analytics could be useful—
making them receptive to the idea of using new data sources and a new method of data experimentation to
address their challenges.

“Sprints,” each limited to 30 days and 50 person-days of work, would be used to drive interest. The
process always started by clarifying, from a customer and business-value point of view, the “golden
question”: Why should we undertake this project? In a short first phase, the team and the project
sponsor(s) scrutinized this value question through a preliminary data scan, which also allowed for an early
feasibility check. The project would not proceed to the rest of the sprint process without its value first
being sufficiently established (see Exhibit 6).

In June 2013, Lieutenant received a budget of €500,000 for a first set of analytics sprints, targeted to be
finished by the end of the year. The money was used to contract a consulting firm to bring in thought
leaders and data scientists. Lieutenant commented,

They were the only contender that guaranteed quick and cost-effective on-boarding of delivery
resources—data scientists—[who] could work in flexible sprints with very short project lead
times. By giving us an extremely good price for top data scientists, they showed that they wanted
to invest in this. The money also bought us access to their key experts—also in the life sciences—
from all over the world.

The contract with the consultancy was extended twice, and 15 showcase analytics sprints were completed
by the end of 2014 (see Exhibit 7).
VALUE RUNS: ANALYTICS WITH IMPACT

In September 2014, Lieutenant felt a clear sense of accomplishment. The sprints had captured the
imagination of the entire organization, including those in the executive suite: “Everyone had heard of the
fancy analytics team in IT. We no longer had to go out; people started coming to us with their ideas.”
However, this was hardly enough. A colleague summed things up as follows:

Slide shows were almost all we had come up with. So, people said, “Great, now | understand big
data.” But they were not ready to commit to a new way of making decisions. They still had too
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many questions—“What’s the real impact on my work? Is this really better? How robust is this
thing? Could they actually do this themselves? Won’t it just increase my costs?”—and so on. In
sum, it was not them innovating.

Lieutenant had clearly felt the business’s reluctance to implement the changes required for exploiting the
value demonstrated through these showcases, no matter how powerful the results appeared to be on a
slide. As he noted, “People in pharma needed more rigorous proof. That’s why we needed a more
elaborate A/B testing, more proof of real impact.” Thus, sprints were extended to include “value runs:”
the potential value of a project was demonstrated through an initial sprint; then an A/B test was done to
prove that the new decision was better than the old one; and finally, the insights were embedded into the
work process (see Exhibit 8).

The use of consultants had provided quick results, but the conclusion was that it did not help UCB
employees internalize the learnings. With outsiders performing the data science, the sprints did not inspire
the necessary trust in potential business sponsors. To grow closer to the business and engage in deeper co-
learning, Lieutenant was granted his own team of five new staff members with strong data science
profiles. Project staffing was also reconsidered: data scientists alone could not take projects from
prototype to embedded and industrialized end product, so domain experts and legal and compliance staff
(and possibly other stakeholders) had to be involved from start to finish to put innovations to work.
Solution industrialization—guaranteeing scalability, maintainability, and robustness—required other 1T
department teams to step in as well. Value runs would be driven by multifunctional teams.

Value runs also needed stronger business ownership—business leaders who were prepared to “go all the
way,” take risks, and act as ambassadors of the new culture of using analytics to compete. Gillian
Cannon, president of UCB’s North American operations, was one of these leaders:

| believed in data exploration to reinvent our business, to look at value from a broader patient
perspective. And | was committed to making it work. But to make it work, you had to solve two
problems: First, pharma was a complex high-risk business, but retained relatively high margins,
compared to other sectors being disrupted. Creating a sense of urgency was more difficult.
Second, we had this culture around data that was challenging: as business people, we didn’t want
data, we wanted insights. But as a result, we’d rather buy insights than deal with the complexity
of owning data and investing in deriving insights in new ways. The majority of the people in the
pharma industry were not yet ready to throw their traditional methods overboard.

If people were not open to using data, they would never see the value of it. Cannon believed that while
learning this new, cross-silo way of working with data might at first be expensive, not working this way
would almost certainly be devastating in the longer term.

That was not the only cultural hurdle to be overcome. Regulatory compliance was also deeply rooted in
organizational routines. Although regulators around the world were also modernizing, they were still far
from catching up with the “beyond the pill” business vision. How liberal could UCB really afford to be
with data? Since everything around compliance and privacy was still very uncertain, many preferred the
status quo. Others, however, wondered whether new entrants such as Google or Apple Inc. would be held
to the same strict standards that big pharma was when it came to using patient data.

The advanced analytics team also returned to the AaaS vision: in addition to producing solutions for

particular business cases, it used value runs to create data products—reusable data assets that were made
available on the open Amplify platform. De Prins explained that this was essential:
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I wanted the team to show the business that they were capable of building actual software
products. This allowed them to showcase their capabilities, not with reference to projects, but to
real products. They ended up filing several software patents. Not that | wanted them to become a
software company, but to show that they could do this. The result: the team’s status was upgraded
to a credible delivery partner, at least as good as—no, better than—one found on the market.

The ultimate vision was to build a platform that used application programming interfaces (APIs) to make
data products available as a pluggable backbone for collaborative development. These APIs—
combinations of protocols, routines, and tools—needed to be designed to allow internal and external
analytics teams to use the data products themselves. At the start of 2015, to figure out how this worked,
UCB became a member of a collaborative platform at Georgia Tech, where multiple companies worked
together to co-create innovation.

COMMUNICATING AND FEDERATING THE UCB NETWORK

Transforming UCB into a true digital enterprise entailed more than filtering signals from the data noise;
the signals needed to be amplified as well. This task involved creating a technological architecture and
data portal. Most importantly, it also involved stimulating broad-based participation on this platform,
leveraging the energy, ideas, and skills of analytics amateurs and experts in and around UCB. The
ambition was to make analytics skills an integral part of the UCB make-up—democratizing analytics,
rather than letting it remain the prerogative of a small group of experts. While these experts owned the
foundations of the analytics capability—*“things that ensured consistency for a minimum viable
structure,” as De Prins put it—they were not the owners of the analytics capability as such. The entire
UCB community was needed to realize the transformation.

SHANGHAI, MARCH 2016: THE NEXT STAGE

The meeting in Shanghai was an ideal opportunity for De Prins to prepare the leadership to take UCB to
the next stage of capability maturity. The ClIO was proud of what Lieutenant and his team had achieved.
They were true poster children for The Future of IT. Their work was not complete, but as De Prins
glanced over the words he had prepared to summarize their accomplishments, the moment seemed just
right for the next evolutionary step.

The context at UCB also seemed right. Since the beginning of 2015, the organization had been
reconfigured to match the new CEQO’s patient value strategy. Everyone at UCB was in the process of re-
thinking patient value and synthesizing their roadmap for the next round of growth. Discussions of digital
transformation had become more prominent, and De Prins had surfed this wave productively to drive
home the message that “there is no such thing as a digital strategy, just business strategies for a digital
world.” Digital-age pharmaceutical companies were good at (1) engaging omnichannel customers, (2)
working with connected patients and stakeholders, and (3) competing with analytics and big data. The
leadership had heard the CIO.

“Focus?” was the last thing De Prins had written down. With digital capabilities becoming hotter at UCB,
significantly more people would want to experiment with data. That was great, the CIO believed, but it
was also potentially problematic if not properly managed: “Imagine if everyone at UCB today built their
own individual analytics capabilities, hired their own data scientists. . . . The company would end up
spending a lot of money but be left with fragmented efforts and shallow competences.”
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De Prins needed to figure out how to advise the executive team to reach the next level of impact with
analytics, especially in view of this paradoxical relationship between stimulating bottom-up
experimentation and guaranteeing enterprise focus. What was the ideal balance between empowerment
and control? How would UCB drive resource allocation? Where in the organization would the analytics
roles and responsibilities reside? What would be the essential differences between the situation today and
this next level?
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EXHIBIT 1: PATIENT VALUE STRATEGY
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EXHIBIT 2: ORGANIZATION OF PATIENT VALUE STRATEGY
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EXHIBIT 3: MOCK-UP OF AN IBM WATSON Al ASSISTANT (2012)
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Source: Company documents.

EXHIBIT 4: BIG DATA FOR PATIENT-CENTRICITY
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EXHIBIT 5: ANALYTICS AS A SERVICE (AAAS) FRAMEWORK
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EXHIBIT 6: ANALYTICS SPRINT METHOD
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EXHIBIT 7: SAMPLE ANALYTICS SPRINT SHOWCASES
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Source: Company documents.

EXHIBIT 8: FROM SPRINT TO VALUE RUN
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Source: Company documents.
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