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TRANSFORMATION IS NEVER EASY. But as the Tuck School’s Vijay Govindarajan and 
former GE CEO Jeffrey Immelt point out in the opening article of this package, for 
industrial companies it doesn’t get any harder than going digital. In the absence of 
established models, GE and other manufacturers have faced many challenges — and 
from their experiences, leaders can learn a great deal about the organizational and 
cultural battles that must be fought to prevent inertia from undermining change. 

We also take a close look at the skills leaders need to pull off a digital transforma-
tion. Research from Boston College’s Gerald C. Kane and his coauthors at Deloitte 
and Northwestern University suggests that some are classic competencies whereas 
others are distinctly of this time. 

Even boards need to upskill, it turns out. MIT Sloan’s Peter Weill and his coauthors 
have found that companies with digitally savvy directors reap significant financial 
rewards, including greater revenue growth. Their research helps us understand 
what characteristics to look for when selecting board members and how to cultivate 
directors’ digital savviness so they can do their jobs as they should, with an eye to 
the future.  —The Editors

Leading Digital  
     Change
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 L
eading a corporate transformation of any kind is diffi-
cult, and it hasn’t become any easier over time. But 
starting and sustaining a digital transformation in a 
manufacturing company? That’s tougher than managing 
any other change initiative — from total quality manage-
ment to Six Sigma to lean manufacturing — and, believe 
us, we’ve lived through, or seen, them all over the last 
three decades. 

Becoming digital is a requisite for survival today. However, while waves of 

technology — automation, additive manufacturing, AI — are washing over the 

corporate world, redefining the nature of work and productivity, there are no playbooks and few best prac-

tices for manufacturers’ digital transformation. Few industrial companies even paid attention to digital 

technologies until recently. Just nine years ago, for instance, General Electric didn’t track them closely, never 

thought about how they could fit in with the machines it manufactured, and, above all, didn’t realize it 

could make money from them. Digitalization was far removed from GE’s industrial reality. 

Even today, although most manufacturers are beginning to flirt with digital technologies, not one has 

successfully pulled off a digital transformation. CEOs still have to figure out its art — and science — forcing 

them to draw up their game plans on the fly, which inevitably leads to tension and trauma. Some business 

leaders have been criticized for kicking off digital transformations prematurely; others for delaying them; 

and still others have been sacked for not sustaining them. 

The Only Way 
Manufacturers  
Can Survive
Digital transformation is no longer optional for industrial companies.  
The problem is it’s really, really hard.
BY VIJAY GOVINDARAJAN AND JEFFREY R. IMMELT
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One of us spearheaded several transformations 

between 2001 and 2017 — including a digital trans-

formation — at GE, a well-established global 

corporation. The other has been studying innova-

tion and change in large companies, including GE, 

for decades. We’re both convinced that executing a 

digital transformation is not only the most com-

plex but also the most critical challenge that any 

manufacturer faces today. That’s why we came to-

gether to coauthor this article, which illuminates 

why digital transformation is so tough for manu-

facturers and shares some key learnings from our 

experience. 

GE was probably the first manufacturer to inter-

nalize that digital technologies could disrupt its 

businesses. However, that happened only after a GE 

scouting team searching for megatrends serendipi-

tously figured out through its online research that 

some incumbents, such as IBM, and several high-

tech startups were gathering data from GE’s 

customers to develop novel data-based services in 

sectors such as aviation and power. 

Despite its newfound awareness of this existen-

tial threat, GE still faced uphill battles in its efforts 

to start and sustain its digital transformation. GE’s 

experiences, as well as those of other manufacturers 
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we’ve studied, can provide useful ideas and insights 

for executives wrestling with the challenge. 

Digital Opportunity and Threat 
Many CEOs miss the fact that a digital transforma-

tion isn’t the same as the digitalization of an 

existing business. It isn’t about creating websites, 

mobile apps, social media campaigns, and online 

sales channels. It isn’t about infusing information 

technology into the organization — which may im-

prove efficiency but will not fundamentally alter 

strategy. A digital transformation entails reimagin-

ing products and services as digitally enabled assets; 

generating new value from the interconnection of 

physical and digital assets through data; and creat-

ing ecosystems to make that possible. And it results 

in a fundamental change in business and organiza-

tional activities, processes, competencies, and 

business models, enabling greater productivity. 

Most of the business leaders we talk to can sense, but 

don’t fully realize, just how big a threat digitalization 

poses for manufacturers. Worse, they don’t see the op-

portunity it offers. Manufacturers such as GE, Siemens, 

and Honeywell International already depend heavily 

on after-sales services for more than half their revenues 

and even more for profits. In 2010, for instance, service 

contracts made up around 75% of GE’s unfulfilled 

orders of more than $225 billion — amounting to 

over 18 months’ worth of revenues — and contrib-

uted around 80% of its industrial earnings.1

By embedding sensors and instrumentation in 

machines and processes, companies can now collect 

and analyze user data continuously rather than peri-

odically. Analyzing those flows of data allows them 

to figure out ways of improving the performance 

and reliability of machines in real time, as well as the 

efficiency of the systems that link them, offering the 

opportunity to continually boost customers’ pro-

ductivity. That can alter what a manufacturing 

company sells, viz outcomes rather than products. 

For instance, companies like GE can sell power by 

the hour instead of selling engines. 

Despite the enormous potential for growth, ma-

chinery manufacturers weren’t the first ones who 

woke up to the potential of marrying “big iron” 

with big data. As GE’s scouts discovered, other play-

ers jumped in to create the market. That includes 

technology giants such as IBM, Royal Philips 

Electronics, Toshiba, and HP; digital natives like 

Amazon, Alphabet, Apple, and Microsoft;  

and venture capital-supported startups such as  

Uptake, Opower, Tendril Networks, Onzo, Aclara 

Technologies, and Flutura. These companies are 

now helping businesses such as commercial air-

lines, power companies, and oil and gas producers 

get more out of their machines by studying perfor-

mance data in real time. It’s a lucrative business: 

Companies earn a chunk of customers’ additional 

revenues or savings by delivering outcomes. In 

2016, a World Economic Forum study estimated 

that this business opportunity could amount to as 

much as $6.8 trillion over the next 10 years.2 

That’s tempting manufacturers to launch half-

hearted digital initiatives, increasing the use of 

information technology, outsourcing wherever 

possible, and bringing in digital talent without or-

ganizing it for success. However, as we’ve seen over 

the past decade, companies that don’t commit fully 

to digital transformation will be elbowed out by  

rivals that can offer new data-based services, poten-

tially breaking up the incumbents’ long-standing 

relationships with customers. Given that the re-

placement value of GE’s assets was $2 trillion in 

2010, when its scouts came back with news about 

the digital threat, anybody capturing even part of 

that value would become a formidable rival. 

The risk of ignoring the threat of competition is 

immense: If a digital company can make industrial 

machines perform better than even the manufac-

turer can, it’s lights out for the latter. Not only will 

the manufacturer lose many of its profitable streams 

of service income in the not-so-long run, it will also 

have to be content as a commodity producer. That’s 

why digital transformation isn’t merely an option — 

it’s the oxygen that will keep industrial manufacturers 

alive and kicking in the digital era. 

Three Forces of Inertia 
Even companies that have woken up to the digital 

threat and opportunity find the transformation 

process exceedingly difficult. Our research and  

experiences suggest that the barriers are both struc-

tural and behavioral; they are embodied by systems 

and embedded in mindsets. Manufacturers must 

overcome three major obstacles in order to escape 

inertia and become digital-industrials. 

THE  
LEADING  
QUESTION
What are the 
obstacles  
manufacturers 
must  
overcome  
to escape  
inertia and be-
come digital- 
industrials?

FINDINGS
* They must prevent 
core competencies 
from becoming  
rigidities that  
inhibit change.

* They must figure  
out how to integrate 
digital hires with en-
gineers to form a new 
set of capabilities.

* They must embrace 
concepts such as  
agility, simplicity,  
responsiveness,  
and speed.
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Incumbency. Every company develops capabili-

ties and business models with the aim of earning 

revenues. But those competencies, which become 

core to its performance and difficult for competi-

tors to imitate, can turn, over time, into rigidities 

that inhibit change. Business leaders stick with ex-

isting business models because they work but don’t 

notice the danger from disruptive new ones. The old 

models are probably performing at their peak at this 

stage, so the incentive for change is at its lowest. 

Traditional performance metrics, such as sales 

growth and net profit margins, compound the 

problem by focusing on near-term performance 

and preventing investments in uncertain, long- 

gestation innovation and transformation projects.3 

Convincing your profitable business divisions to 

back investments in a digital transformation that 

may bear fruit in the long run (rather than financ-

ing their innovation projects, which will generate 

profits faster) can be a hard sell. That’s especially 

true if the company’s existing rewards structure  

favors short-term return on investments over  

longer-term bets. 

Talent. Until recently, most manufacturers 

treated digital technology as a backroom function 

to support their existing businesses, choosing to 

outsource its development. They paid little atten-

tion to cultivating the skills to carry out a digital 

transformation. Moreover, manufacturers gener-

ally have a tough time attracting much-in-demand 

digital talent. Let’s face facts: Unlike Alphabet and 

Apple, companies such as GE and Ford Motor still 

aren’t considered employers of choice for software 

engineers. 

An additional complication is that manufactur-

ers must integrate the digital talent they do hire 

with their traditional mechanical, chemical, civil, 

and industrial engineers to form a new set of capa-

bilities. That’s easier envisioned than executed, 

because engineers in the virtual sciences learn, 

think, and function very differently from those in 

the physical sciences. 

Culture. An industrial company’s organiza-

tional culture often proves to be a huge obstacle. 

Manufacturers historically have thrived on a long 

product-development cycle, Six Sigma efficiency, 

and a long sales cycle. They tend to focus on invest-

ing large sums of money to develop, manufacture, 

and sell products, usually based on proprietary 

technologies. 

By contrast, software companies work to short 

product development cycles, are flexible, and have 

quick sales cycles. They like to develop software in 

partnership with other companies and make 

money by providing software as a service in addi-

tion to selling products. Their products have a 

shorter shelf life than manufacturers’ products, and 

the cost of failure is lower. For instance, while GE 

releases several versions of its software products 

every year, its machine designs change only once in 

three or four years. 

Manufacturers believe in continuous improve-

ment, digital companies in constant innovation. To 

become more digital, industrial organizations must 

embrace concepts alien to them such as agility, sim-

plicity, responsiveness, and speed. That’s a tall order 

for well-established enterprises geared to deliver 

cost-effective products at predictable intervals. 

Setting up a digital function in a manufacturing 

company also heightens internal rivalry, creating 

an us-versus-them mentality between the old and 

the new. In the early days, GE’s IT teams, for in-

stance, felt most threatened by GE Digital’s software 

and systems engineers, who were paid higher-than-

standard GE salaries as an incentive to join a 

manufacturing company. Worse, the newly hired 

software engineers looked down at how the IT folks 

worked and told everyone in the company that. 

They loved GE’s mission but didn’t care for its  

bureaucracy. They would simply quit if they didn’t 

like the way projects were planned and executed. 

Suffice it to say that a digital transformation will  

affect your company’s culture in ways you have not 

even begun to imagine. 

How Companies Talk Themselves 
Out of Transformation 
Kicking off a digital transformation can be a long and 

laborious process. In our experience, executives usu-

ally take a cautious approach, asking themselves a 

series of questions that send them around in circles, 

thus stymieing the process before it’s even begun. 

Here’s how we suggest cutting to the chase.

Wouldn’t it be quicker and less investment- 

intensive to outsource the creation of digital  

capabilities or enter into a partnership? Our 
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answer? No. Outsourcing the development of digi-

tal technologies or tying up with a digital partner 

may seem to be a low-investment, low-risk option, 

but, in reality, it could short-circuit the digital 

transformation process. There are plenty of cases 

where buying capabilities does make sense — cloud 

computing or storage, for instance — but manu-

facturers would do well to invest in developing the 

digital technologies that will differentiate them in 

the marketplace, particularly since they already 

own the machines and have the customers. 

Companies should first decide what they want  

to own before thinking about partnerships; other-

wise, they will end up picking the wrong partners. 

Worse, partnering from the outset or merely mak-

ing investments in digital businesses will never  

alter a company’s core capabilities, technologies, 

and business models enough to bring about a  

transformation, or even lay the foundation of one.  

It will only add a thin digital layer over existing 

products, processes, and business models. Some 

next-generation technologies may look too distant, 

but industrial companies must realize that master-

ing them will be essential for survival. Moreover, 

manufacturers will have to share precious domain 

knowledge with their digital partners, losing their 

only bargaining chip. It’s tough to negotiate part-

nerships when you don’t bring much to the table. 

Just ask Microsoft about buying Nokia, Yahoo! 

about Tumblr, Google about Motorola, eBay about 

Skype, or News Corp about Myspace. 

We believe that companies perform better by 

developing digital capabilities in-house. Not only 

will doing so permanently improve their core capa-

bilities, it will also help reshape the company’s 

culture, as industrial employees work alongside 

digital folks to develop software-based services. If 

the manufacturer were to strike a partnership down 

the line, it would then be able to do so on an equal 

footing — not from a position of weakness. GE, for 

instance, refused to enter into alliances or strike 

partnerships for the first five years of its digital 

transformation. Instead, it hired a digital CEO 

from outside the company; set up a central software 

division in San Ramon, California; and then signed 

on more than 2,000 software engineers — a mam-

moth undertaking. As GE gained expertise, it 

slowly pivoted to partner with digital players such 

as Microsoft, Amazon, Splunk, Accenture, Tata 

Consultancy Services, Tech Mahindra, and AT&T. 

It also learned to work with startups on software 

applications, acquiring key companies such as 

Meridium, to build out its capabilities. Doing so 

was critical to creating and owning the digital layers 

around its products. By December 2018, when GE 

hived off GE Digital into a fully owned subsidiary, 

as had been planned from the outset, it had accu-

mulated considerable expertise that strengthened 

its bargaining power and confidence. Spinning off 

GE Digital only after it had attained scale will help 

it raise resources at larger valuations and grow into 

a giant in the industrial internet of things while still 

being linked to GE’s businesses.

Shouldn’t we use IT people we already have 

rather than hiring fresh people who don’t know 

our businesses? And shouldn’t we place the digital 

initiative under the CIO rather than appointing  

a new chief digital officer (CDO)? No, and no. 

Harsh though it may sound, the IT functions in 

manufacturing companies aren’t staffed by digital 

technologists. IT engineers buy hardware, outsource 

software development, and excel at managing proj-

ects and customizing vendor-developed software to 

improve operational efficiency. Reimagining prod-

ucts and services with proprietary software for 

customers requires very different capabilities. In that 

sense, IT is a process; software is a product. GE 

learned the difference the hard way. In 2006, GE 

Healthcare (then headed by one of the authors)  

acquired IDX Systems — one of the top five health 

Outsourcing the development of digital technologies or tying 
up with a digital partner may seem like a viable option, but, in 
reality, it could short-circuit the digital transformation process.
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care software companies in the U.S. — but failed to 

capitalize on the $1.2 billion deal. IDX’s four main 

products needed a software rewrite. A GE person 

took charge, and by the time the dust settled, the 

acquisition had lost many of its people. 

Because most manufacturers ignored the first 

wave of digitalization, they have no choice but to 

hire heavily from the outside when they start out 

on their digital transformations. In doing so, they 

often try to save costs by combining the role of the 

CIO and the CDO, a relatively new position in 

manufacturing. The titles sound alike, and there is 

some commonality, but it’s almost impossible for 

one person to focus on both functions. The CIO, 

whose knowledge base is inward-focused, must 

concentrate on increasing productivity inside the 

company. The CDO, who focuses on external mar-

kets, should worry about customer productivity. 

Keeping those two roles separate is critical for suc-

cess; combining them will ensure that one of the 

two roles becomes ineffective. 

Unlike IT professionals, digital leaders can 

weave their knowledge into the context of a cus-

tomer’s business, helping the customer realize the 

commercial value of digital technologies. For in-

stance, after analyzing data from customers, one of 

GE’s digital teams figured out that every wind farm 

has a unique energy-generation profile based on its 

location, landscape, and prevailing winds. Realizing 

the importance of that insight, the digital team 

worked with turbine engineers to custom design 

turbines for every wind farm. That increased each 

turbine’s energy output by 20% a year and gener-

ated $100 million in additional revenues over its 

lifetime — something most IT people wouldn’t 

have concerned themselves with. 

Shouldn’t we have each of our businesses  

develop digital capabilities that are specific to their 

customers’ needs, instead of setting up a central 

digital unit that caters to all the businesses?  

No. Conventional wisdom suggests that in a 

multidivisional company, digital capabilities should 

be distributed in each of the businesses. There is 

some logic to that idea. Each business is different and 

possesses different subject matter expertise, has to 

learn to work in its own way with software engineers 

to develop solutions for its customers, and must 

develop unique business models to capture value. 

The thinking goes that decentralization will enable 

each business to feel that it “owns” its digital strategy, 

its customers, and the costs. 

In practice, though, three factors dictate that the 

digital function must be a central unit in order to  

play a truly transformative role. First, as is true of 

most breakthrough innovations, the old and domi-

nant industrial business will never allow the fledgling 

digital function to grow beyond a certain point. The 

legacy mindset will constantly strive to assert its 

dominance; the digital unit will never gain the trac-

tion or support it needs to transform the business. 

A digital function operating inside an industrial 

business can therefore never create a transforma-

tion mindset. Only when it is located outside the 

existing business will it identify ways of disrupting 

the business. Moreover, if the digital initiative is not 

centralized, every business will work at its own 

pace; there will be little best-practice sharing; and 

the digital units will wither. That’s why GE Digital 

was conceived of as an independent business in far-

away Silicon Valley from the get-go. Headed by a 

CDO who reported directly to GE’s CEO, it started 

up with an investment of $200 million to embed 

sensors and instrumentation in GE machines, cap-

ture and study customer data, and develop software 

applications for all of GE’s businesses. 

Second, a digital-industrial can gain economies of 

scope only by creating a digital function that cuts 

across businesses. Over time, GE Digital developed 

the first operating platform for the industrial internet 

of things, GE Predix, which became the cornerstone 

of its strategy. The platform laid down a set of tech-

nology standards for the industrial IoT and could sit 

A digital function operating inside an industrial business can 
never create a transformation mindset. Only when it is located 
outside the existing business will it identify ways of disrupting 
the business.
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on all the machines GE made, as well as on machines 

that rivals sold. Creating a platform matters commer-

cially. Digital companies that develop the first 

platforms — Amazon, Google, Facebook, YouTube, 

eBay — usually make all the money. 

Finally, to attract the best digital talent, an in-

dustrial company must create a global center of 

excellence with its own HR capabilities. When GE 

started out, the central HR function handled re-

cruitment, which didn’t work very well. Probably 

90% of the people whom GE and its headhunters 

reached out to in Silicon Valley didn’t know that GE 

wanted to develop complex software products and 

weren’t interested in signing up. Only after GE set 

up a dedicated HR function for GE Digital in San 

Ramon did it attract digital talent. 

Colocating all the digital talent will also enable 

them to learn from and feed off one another to 

build great software. Optics matter, too. A large, 

state-of-the-art digital center, visible to the market, 

will draw partners to create an ecosystem, attract 

customers, and boost valuations. Small digital units 

located deep inside industrial businesses are un-

likely to have the same impact. 

Shouldn’t we be selective rather than going all 

in? The jury is out on this one. If they wake up early 

enough to the digital threat, some companies may 

well be able to set up a few digital pilots in one busi-

ness or product line, learn from their successes and 

failures, and then slowly scale the digital transfor-

mation across businesses. But waking up belatedly 

to the digital threat usually makes it difficult to fol-

low a staged approach. 

GE had to move relatively quickly to capitalize 

on the digital opportunity; it had to go all in be-

cause it faced a grave threat from digital rivals. It 

kick-started the transformation across all the com-

pany’s businesses to underline the fact that digital 

transformation was a strategic priority for the en-

tire company. That message would not have gone 

out if the transformation had started tepidly in one 

or two businesses. In hindsight, because GE began 

to take the threat seriously only after its digital  

rivals had started up, it’s fair to say that GE should 

have moved even earlier than it did. 

Lessons in Executing Digital  
Transformation 
Developing a strategy to harness digital technologies 

to transform an industrial company is a start — but 

that’s all it is. The stiffest challenges lie in strategy ex-

ecution. In order to achieve that, CEOs must rethink 

virtually everything about how their companies 

work and create new business models, develop fresh 

organizational structures, and lead very differently. 

There’s no “add water and stir” solution to navigate 

digital transformation, but three ideas stand out as 

critical for success: 

 1Business models eat technology for break-

fast. A digital transformation is about changing 

business models — and that is harder than 

moving on from legacy technologies. While indus-

trial companies’ traditional business model has 

been to sell hardware, give away software for free, 

and perform break-fix service (fix it when it breaks), 

the new digital-industrial business models entail 

selling customized, performance-enhancing,  

software-enabled solutions along with the hard-

ware; delivering outcomes; and sharing in customers’ 

additional profits. 

Manufacturers enjoy an innate advantage over 

digital rivals: They understand their machines better, 

which helps them provide the outcomes customers 

desire. The trick is to be prepared to change or give 

up an existing business model if doing so has the po-

tential to create and capture new value. 

Create fresh value. Manufacturers can create 

value from the industrial IoT in several ways and 

should deploy all of them at the same time. By ana-

lyzing all the data on how customers are using, 

maintaining, and repairing their machines, 

Developing a strategy to harness digital technologies to  
transform an industrial company is a start — but that’s all it is. 
The stiffest challenges lie in strategy execution. To achieve 
that, CEOs must rethink virtually everything about how their 
companies work.
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manufacturers can build better-performing prod-

ucts that last longer and require less service. Superior 

products drive sales, even in flat markets, which will 

yield more data over time. Thus, market leaders may 

be able to trigger network effects in hardware sales. 

In addition, developing a suite of software ap-

plications can turn data into insights, and insights 

into better customer outcomes. Using predictive 

analytics, companies can migrate to condition-

based service, reducing unplanned downtime. For 

instance, an airline can be certain that all its engines 

will always be available and be serviced only ac-

cording to a predetermined schedule, which will 

boost fleet reliability and aircraft utilization. 

Capture new value. Manufacturers can capture 

the value created through a digital transformation 

in two ways. 

First, they can go the software-as-a-service route 

and sell subscriptions and licenses for the software 

products they develop in order to analyze the data 

from and refine the performance of their machines. 

They can target customers, noncustomers, and 

even companies in industries in which they don’t 

operate, expanding their ecosystems. Improving 

one aircraft engine’s efficiency by 1% through soft-

ware can result in $2 billion of annual savings, but 

that’s just the starting point. It provides an impetus 

to redesign the entire system for greater efficiency, 

and analyzing aggregated data from the airline’s 

fleet will boost company-level profits significantly. 

Second, digital-industrial companies can offer 

“success as a service” through guaranteed customer 

outcomes — safety, speed, fuel efficiency, zero op-

erator errors, no unscheduled downtime. Instead 

of selling locomotives, they can sell velocity; in-

stead of power turbines, they can sell power by the 

hour; and instead of selling jet engines, they can sell 

flying times. 

However, most manufacturers don’t know how 

to do all that — yet. They will need to retrain their 

existing sales force to sell data- and software-based 

outcomes and create a digital-products sales force 

to offer a portfolio of subscriptions and other ways 

in which deals could be monetized. In doing so, 

they will become more like IT services companies 

such as Salesforce.com, SAP, Adobe Creative Cloud, 

Amazon Web Services, and Slack Technologies, 

which have gone beyond selling software to selling 

services and success. 

Be warned, though. A digital-industrial strategy 

will cannibalize traditional sales in several ways. 

Data and insights help improve the productivity of 

machines, which will eat into hardware sales. They 

can increase the reliability of machines, which 

could reduce future service revenues. Software sub-

scriptions and licenses might enable customers to 

service their machines themselves. Existing cus-

tomers could terminate or renegotiate their service 

agreements, and potential customers that might 

have chosen legacy offerings could decide not to 

enter into service agreements with manufacturers. 

For all those reasons, the traditional businesses 

are bound to fight the digital transformation. GE 

used several approaches to anticipate and counter-

act this resistance. Its initial moves were designed to 

protect the businesses’ after-sales service revenues, 

which they greatly valued. The company collected 

data to show that the industrial IoT would substan-

tially expand the market. GE also demonstrated that 

digital transformation could trigger network effects 

in hardware sales. Its aviation business, for example, 

used real-time, data-based analyses to simultane-

ously reduce its customers’ maintenance costs and 

increase engine availability. Not surprisingly, it was 

able to strengthen its market position as a result. 

Finally, GE designed several structural mecha-

nisms, which we discuss next, that addressed the 

concerns of the businesses, while the CEO constantly 

emphasized that the cost of cannibalization was 

lower than the cost of inaction — namely, extinction. 

Digital-industrial companies can offer “success as a service” 
through guaranteed customer outcomes — safety, speed, fuel 
efficiency, zero operator errors, no unscheduled downtime. 
Instead of selling locomotives, they can sell velocity; instead  
of power turbines, power by the hour.
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 2Digital operations should be distinct but 

linked. Getting the structure right for a digital 

transformation can be tricky. In addition to 

creating an independent digital operation, as we ar-

gued earlier, CEOs must find ways of linking it to the 

industrial businesses, which understand best how 

their machines work. GE Digital was a distinct busi-

ness, but it was deeply connected to the company’s 

manufacturing businesses such as GE Power and GE 

Healthcare. Not only did the manufacturing busi-

nesses possess the data that the digital center needed, 

they also enjoyed brand power, owned the custom-

ers, and managed service contracts. It is only by 

integrating industrial knowledge and assets with 

software that manufacturing companies can create 

value, but that’s the hardest thing to pull off. 

Friction is inevitable when the digital function 

connects to the mother ship, especially as digital 

grows in size and influence. For one thing, it will  

divert resources from the core businesses, which the 

latter will resent, especially since they are generating 

all the capital. For another, everyone in the machin-

ery businesses — from the unit heads to field-level 

salespeople — initially may be skeptical about what 

software can do for a hardware company. 

The manufacturing businesses can get the best out 

of the digital center only by working closely with it, 

but operating hand in glove with digital employees is 

the last thing most industrial managers want. Sooner 

or later, the physical businesses will start wondering 

about how the digital business is going to affect their 

long-standing customer relationships. Who will talk 

to the customer: the business or the digital function? 

Who will decide pricing? Who is going to get credit 

for a sale? Who owns the customer, anyway? 

CEOs must therefore find ways to make linking 

the vertical businesses and the horizontal digital 

function pay off — for both sides. GE appointed a 

chief digital officer of the business for each unit. A 

CDO-B reports both to the CEO of his or her 

business and to the company’s CDO and works 

with both to execute the digital transformation of 

products and business models. 

The CDO-B helps create support for the digital 

function inside the businesses, getting them in-

volved in the transformation process. However, all 

the CDO-Bs must be based in the digital center, co-

located with the software development people. This 

facilitates coordination by making it easier for the 

CDO-Bs to provide feedback to the digital center 

about which software applications customers value, 

help bring software solutions to market, and play a 

mediating role in dealing with conflicts between the 

businesses and the digital center. If a CDO-B is a 

digital native but is also more business- and product-

oriented than tech-oriented, he or she can help 

move the transformation process forward. Those 

capabilities will ensure that the CDO-B generates 

additional revenues from the business’s existing 

customers while bringing in new customers by ex-

plaining and selling digital services to them. 

We discovered that B2B customers like working 

with CDO-Bs. That’s because the CDO-Bs under-

stand enough about the businesses the customers 

are in and about the latest technologies to improve 

their productivity and deliver outcomes. That in 

turn draws grudging acceptance from the indus-

trial businesses, especially employees in the field. 

Recognizing that “their” customers are likely to be-

come more loyal and sign more profitable contracts 

because of the CDO-Bs, the businesses start back-

ing the digital transformation. Hiring a CDO-B is 

not a panacea, though. Every company must build 

its own mechanisms to help the industrial busi-

nesses embrace the digital transformation. 

There’s much debate nowadays about whether 

measuring profits and losses is a smart way to hold 

the digital center accountable or whether that will 

sound its death knell. One way of making it work is 

to share credit by internally double-counting digital 

Friction is inevitable when the digital function connects to the 
mother ship, especially as digital grows in size and influence. So 
CEOs must find ways to make linking the vertical businesses 
and the horizontal digital function pay off — for both sides.
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revenues — once for the businesses, which are the 

legal entities where the revenues are booked, and 

once more for the digital center, where they can be 

shown notionally. Since both groups benefit if reve-

nues rise, there won’t be squabbles over which of 

them clinched a deal. 

Interestingly, GE set only quarterly top-line, or 

revenue, targets for GE Digital, not profit targets, be-

lieving profit targets would prevent risk-taking and 

inhibit investments in developing digital products. 

For instance, GE Digital’s Predix-powered revenues 

rose to $1.2 billion in 2018, an increase of 49% over 

the previous year. Around 60% of those revenues 

came from GE customers such as BP, BNSF Railway, 

Emirates Airline, E.ON, Excelon, Maersk Drilling, 

PSEG, Rio Tinto, Rosneft, SABIC, and Vale; 40% 

came from non-GE customers that used the Predix 

platform, such as Gerdau, Schindler Elevator, SIG, 

Subaru, and P&G. 

 3CEOs must not be scared to lead. Leading a 

digital transformation is about being willing 

to challenge incumbency, ignorance, and the 

status quo. It requires courage. Because a digital 

transformation changes everything, CEOs must 

personally take up the cause. They must be com-

mitted to learning more about digital in order to 

lead effectively; this is critical to ensuring that they 

don’t become uncertain and paralyzed. 

Only CEOs have the power to resolve the con-

flicts between the old industrial businesses and the 

new digital business. (Conflicts will arise, not be-

cause people are bad, but because people care about 

the work they do.) That’s why GE Digital’s head re-

ported to the CEO — just like the heads of GE’s 

industrial businesses. 

When the future is so uncertain, there will be 

pushback both internally and externally to justify in-

vestments in value-creation initiatives. But leaders 

know they must create the future through their invest-

ments in innovation, globalization, manufacturing 

productivity, and talent development, while at the 

same time focusing on operational excellence to im-

prove revenues and profits. They have to manage the 

trade-offs between their tenures as CEOs and the ten-

ures of the companies they lead, particularly since the 

returns on the long-term investments won’t be evi-

dent until after the CEO is long gone. 

It’s tough to lead change when it isn’t clear why 

change is needed or where the organization will 

end up. To start, CEOs must react quickly to weak 

signals, but over time they should develop an over-

arching vision for digital transformation. After 

creating a burning platform by framing digital as 

an existential threat, they must demonstrate how 

digital can be an enormous opportunity. They 

must be firm about the strategic direction and re-

main committed to their point of view about the 

future, but they should also be prepared to experi-

ment, learn, and pivot. 

Above all, CEOs should never lose their nerve. A 

digital transformation is a long-run strategy. 

Without consistent backing, it’s hard to execute. 

Business cycles come and go, but the future always 

lies ahead. CEOs should never need to apologize for 

investing in it. If industrial companies don’t con-

tinue to invest in digital transformations, they will 

create markets that either industrial rivals or digital 

natives will seize without much fanfare. It’s crucial 

that they transform themselves today.
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     How Digital 
Leadership Is(n’t) 
        Different

Leaders must blend traditional and new skills to  
effectively guide their organizations into the future.
BY GERALD C. KANE, ANH NGUYEN PHILLIPS,  
JONATHAN COPULSKY, AND GARTH ANDRUS

 W
hen describing the new digital reality for organizations, 

people tend to fall into two camps. Some argue that the 

future will be more like the past than not, agreeing with 

the sentiment, “Those who cannot remember the past are 

condemned to repeat it.”1 Others think the future will be 

more novel, believing, “No one can possibly know what is 

about to happen: It is happening, each time, for the first 

time, for the only time.”2

Either way you look at it, as organizations seek their 

footing in a turbulent business environment, they require 

strong leaders at the helm. Senior leaders must not only articulate a vision people can rally around but also 

create the conditions that enable digital maturity, attracting the best talent and bringing out the best in the 

talent they attract. The rapid changes associated with digital disruption can be disorienting, so many of us 

assume the leadership handbook must be completely rewritten for the digital age. Is this true? Or are greater 

and greater levels of uncertainty causing us to neglect the essentials? Is it possible the leadership challenges 

of the digital world are more the same than different but we are overly focused on what’s different because 

we are so alarmed by the threats to the status quo? 

There is something to be said for both arguments. Over the past five years, in a joint research project with 

MIT Sloan Management Review and Deloitte, we have studied how business and leadership are changing as 

a result of digital disruption. (See “About the Research,” p. 36.) We have found that while many core leader-

ship skills remain the same, the particular demands of digital disruption call for certain new skills as well. 
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Here, we will explore which are which and what we 

can learn from organizations that are digitally  

maturing — that is, those that have been transformed 

by digital technologies and capabilities that improve 

processes, engage talent across the organization, and 

drive new value-generating business models. 

What Makes Digital  
Leadership Different
Leaders face new challenges as a result of digital dis-

ruption. The biggest changes respondents cited in 

our research are the increased pace of doing busi-

ness, the shift in organizational culture (and the 

corresponding tensions between “change makers” 

and employees with a traditional mindset), the need 

for a flexible and distributed workplace, and greater 

expectations of productivity. So it stands to reason 

leaders need to adapt or augment some of their core 

skills to navigate the digital world. To identify which 

capabilities matter most in organizations, we asked 

survey respondents, “What is the most important 

skill organizational leaders should have to succeed in 

a digital workplace?” (See “What’s Distinctive About 

Digital Business and Digital Leadership?” p. 37.) 

Taken together, the responses paint a compelling 

composite picture of what effective leadership looks 

like in a digital environment. The following traits 

stand out as most critical.

Transformative vision and forward-looking 

perspective. Providing vision and direction have 

been long-standing essential components of leader-

ship. But in a digital environment, with the emphasis 

on future change, they take on new significance.  

In our survey, 22% of respondents say the most 

THE  
LEADING  
QUESTION
How can lead-
ers seed their 
organizations 
with the man-
agement talent 
needed to pull 
off a digital 
transformation?

FINDINGS
* Leaders can bring in 
“anchor hires” with 
deep experience in 
digital transformation 
to jump-start the 
process.

* They can update the 
executive team’s digi-
tal literacy through 
continuing education 
sessions and 
exercises.

* They can clearly  
articulate strategy  
to make it easier for 
emerging leaders to 
make decisions and 
then reward those 
who learn from 
failure.
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important leadership skill to possess in a digital orga-

nization is a transformative vision, which includes 

the ability to anticipate markets and trends, make 

savvy business decisions, and solve tough problems 

in turbulent times. The second most important is 

being forward-looking (20%), which includes having 

clear vision, sound strategy, and foresight. These skill 

sets are closely related. We interpret the latter as  

understanding how business trends are evolving be-

cause of technology and the former as being able to 

guide the business in response to those trends. 

Leaders with a transformative vision are equipped to 

provide purpose and direction. How is that even pos-

sible when you’re facing an uncertain future? John 

Glaser, senior vice president of population health at 

Cerner, a health information technology provider, 

had this to say when he described his approach to us: 

“Work on things that are likely to be relevant to many 

possible futures. Tell me a future in which engaging 

patients to manage their own health is a bad idea, be-

cause I don’t see that future at all. So I may not know 

how it’s going to play out, but under almost any con-

ceivable circumstance, these things will be relevant.”

Digital literacy. Understanding technology is the 

third most important skill. Such a requirement may 

seem obvious at a glance, but our survey respondents 

define it in a particular way. They put a premium on 

previous experience in a technology leadership role 

but also say leaders need to have general digital literacy, 

as opposed to hard-core technical skills like program-

ming or data science. Digital literacy is critical for two 

reasons. First, it supports the first two leadership skills 

cited: having transformative vision and being forward-

looking. A leader who is not digitally literate will 

struggle to keep abreast of emerging trends and devel-

opments and will fail to grasp how those trends can 

bring new value or represent a threat to the organiza-

tion. Second, understanding at a high level how 

technology does (and does not) work enables leaders 

to make more informed decisions in an uncertain en-

vironment. We observe in our research and consulting 

work that it is often much easier and more effective to 

help established business leaders become digitally  

literate than it is to teach technologists the strategic 

knowledge they need to lead effectively. 

Adaptability. Tied for the third most important 

capability, a leader must also be change-oriented —  

that is, open-minded, adaptable, and innovative. Like 

digital literacy, this skill supports other traits reported 

as valuable. It helps leaders respond to a fluid envi-

ronment and change course if the technology and 

market environments evolve in unanticipated ways. 

This mindset also enables a digital leader to continu-

ally update his or her knowledge stores to account for 

changes in technology and avoid obsolescence. 

Leaders can replenish their knowledge stores through 

formal continuing education, in-house training, 

cross-generational reverse-mentoring programs, or 

any of an abundance of online programs.

What Stays the Same
Of course, even though some things change with 

respect to digital leadership, that doesn’t mean ev-

erything does. Indeed, one of the biggest pitfalls is 

to ignore the fundamentals of good leadership in 

the face of digital change. We find that leaders often 

become so focused on the technological aspects 

that they forget why they are engaged in these ef-

forts in the first place: to improve the way their 

company does business. So here, we’ll call out a few 

core skills that remain essential.

Articulating the value change will bring — and 

investing accordingly. Digital transformation is 

driven by new technology, but that technology is only 

as valuable as the new business strategies and practices 

it enables. Before leaping into any new technology, 

leaders must be able to clearly articulate why they 

need to invest in it. Too few executives display this 

kind of discipline in the midst of all the digital noise.

Making matters worse, leaders also tend to expect 

projects to go well without giving them proper finan-

cial support and resourcing. But not surprisingly, 75% 

of survey respondents who say their company has 

made appropriate levels of investment report success-

ful initiatives, while only 34% of those who say their 

company does not commit sufficient time, energy, 

and resources report successful outcomes.

Owning the transformation. When executives 

delegate responsibility for digital business to  

the technologists, it is a recipe for near-certain  

failure. For example, we’ve seen technologists  

flawlessly implement enterprise social media or col-

laboration platforms without conducting any 

training or behavioral change initiatives to accom-

pany the launch. The result is often a beautiful 

technology platform that employees don’t actually 

ABOUT THE  
RESEARCH
Over the past five years, we 
have surveyed more than 
20,000 business executives, 
managers, and analysts 
around the world to under-
stand the challenges and 
opportunities associated 
with digital transformation. 
Each year, we have received 
between 3,700 and 4,800 re-
sponses, capturing insights 
from individuals in more than 
120 countries and 28 indus-
tries, from organizations of 
various sizes. More than 
two-thirds of the respon-
dents are from outside the 
U.S. The sample is drawn 
from a number of sources, 
including MIT Sloan Manage-
ment Review readers, 
Deloitte Dbriefs webcast 
subscribers, and other inter-
ested parties. We have also 
interviewed more than 140 
business executives from  
a number of industries, 
thought leaders, and aca-
demics to understand the 
practical issues facing  
organizations today. Their in-
sights contribute to a richer 
understanding of the data.  
A more complete treatment 
of our research will appear  
in the forthcoming MIT 
Press book The Technology 
Fallacy: How People Are the 
Real Key to Digital Transfor-
mation (April 2019)
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use. As with any change effort, top management in-

volvement and support signal prioritization and can 

help align the rest of the organization behind a digital 

transformation. It then becomes a cross-enterprise, 

cross-functional endeavor, which makes it possible to 

move from simply doing or adopting new technolo-

gies to being more digital as an organization. When 

we asked respondents which part of the organization 

was most likely to lead an organization’s digital initia-

tives, the least digitally mature companies tended to 

situate projects in a functional area, such as IT  

or marketing. (See “Strategy: Who Leads Digital 

Progress?” p. 38.) Digitally maturing companies, 

however, were nearly twice as likely to situate digital 

efforts in the CEO’s office.3

Equipping employees to succeed. Another  

aspect of good leadership that has not changed in-

volves enabling and empowering employees to carry 

out new initiatives. A strong mandate from the top 

isn’t enough. If you expect employees to engage in 

new processes just because your company adopts a 

new technology, you’re bound to be disappointed.  

In the context of their existing job responsibilities, 

employees typically don’t have the time or the know-

how to figure out new ways of working on the fly. 

Leaders must set up employees for success. Among 

respondents who report their organization provides 

them with the resources and opportunities to thrive 

in a digital environment, 72% say their digital initia-

tives are successful. However, among respondents 

who say their company does not provide such  

opportunities and resources, only 24% report suc-

cessful digital initiatives. Digital transformation is 

both a top-down and a bottom-up effort.

Leaders can support employees in many ways — 

for instance, by providing adequate training, 

moving employees within the organization to learn 

other ways of doing things from coworkers, and 

giving them time and space to adapt so the neces-

sary learning feels doable in the context of their 

other job responsibilities. 

Developing the Right Muscles, 
Mindsets, and Mettle
In the spirit of leading through others (which is, 

after all, what senior executives are meant to do), 

it’s critical to seed the organization with the man-

agement talent it needs to pull off and maintain a 

transformation — and develop and enable the 

right skills at all levels. To those ends, what can you 

learn from digitally maturing companies? Here are 

some lessons we gleaned from our research. 

 1Hire digital leaders to get the ball rolling. 

Many organizations have overlooked digital 

transformation for so long that they don’t 

even know where to begin. But they can make so-

called anchor hires to catalyze the process. These 

are outside leaders with deep digital transforma-

tion experience who can provide the needed 

expertise and perspective. For example, to begin 

driving digital change, John Hancock hired a new 

WHAT’S DISTINCTIVE ABOUT DIGITAL BUSINESS  
AND DIGITAL LEADERSHIP?
When 3,300 survey respondents completed open-ended questions about how 
digital business differs from traditional business and what key skill leaders will 
need to develop, their responses broke down as follows:

What is the biggest difference between working in a digital environment 
versus a traditional one?

PACE OF BUSINESS: Speed, rate of change

CULTURE AND MINDSET: Creativity, learning, risk-taking

FLEXIBLE, DISTRIBUTED WORKPLACE: Collaboration, decision-making, transparency

PRODUCTIVITY: Streamlined processes, continuous improvement

IMPROVED ACCESS TO, USE OF TOOLS: Greater data availability, technology performance

CONNECTIVITY: Remote working, always on

OTHER/NO DIFFERENCE

What is the most important skill organizational leaders should have to 
succeed in a digital workplace? (Only one skill accepted per response.)

TRANSFORMATIVE VISION: Knowledge of market and trends, business acumen, problem solver

FORWARD-LOOKING: Clear vision, sound strategy, foresight

UNDERSTANDS TECHNOLOGY: Prior experience, digital literacy

CHANGE ORIENTED: Open-minded, adaptable, innovative

STRONG LEADERSHIP: Pragmatic, focused, decisive

OTHER: For example, collaborative, team builder

23%

19%

18%

16%

13%

10%

1%

22%

20%

18%

18%

11%

11%
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chief marketing officer who brought a small team 

of managers that then developed innovative digital 

initiatives that were insulated from the bureaucracy 

of the rest of the organization. Once the digital  

initiatives began to flourish, the team used the suc-

cesses to serve as a proof of concept to begin driving 

change across the organization. 

So, what skills do you need to look for in anchor 

hires? The focus should be on two major areas: 

•  Having a track record of producing digital prod-

ucts with measurable value.

•  Demonstrating the ability to enable and system-

atize into the organization a new way of thinking 

and doing.

Bringing these skills in from the outside will 

support the organization’s transformation, but it is 

also important to sustain what has been built. For 

that, you’ll need an entirely different, operational 

skill set, which you may well find internally. 

 2Regularly refresh your senior team’s digital  

literacy. Let’s say your company’s leadership 

team graduated from college more than five 

years ago (in most organizations, top leaders have been 

out of school for much longer than that). The odds are 

strong that you need to update their digital literacy if 

you haven’t already been taking steps to do so. Data 

and analytics, artificial intelligence, blockchain, auton-

omous vehicles, additive manufacturing, virtual and 

augmented reality, and other emerging technologies 

are poised to radically reshape the business environ-

ment over the next decade. Certainly, most executives 

don’t have the time, skill set, or inclination to become 

sophisticated data scientists or software developers. 

Nevertheless, virtually all executives are capable of 

understanding new technologies at a strategic level 

so that they can make decisions accordingly. 

One solution here is simply to have ongoing con-

tinuing education sessions with your organization’s 

leadership. As a part of those sessions, leaders can 

engage in what many in Silicon Valley call zoom-in/

zoom-out strategizing, guided by facilitators with 

deep digital knowledge. In this process, your execu-

tives forecast what your business or industry will 

look like in 10 years as a result of a particular tech-

nology or general digital trends, and then they plot 

what moves will be necessary in the next 12 to 18 

months for your organization to begin preparing for 

that future. While it is unlikely you will accurately 

predict the future, this exercise helps you avoid the 

all-too-common trap of strategizing about the cur-

rent digital environment instead of the one that will 

be here by the time your strategies come to fruition.

 3Create an environment where new leaders 

can step up. Digital business moves too 

quickly for your managers and employees to 

wait for marching orders to deal with every situa-

tion. Leaders need to clearly communicate strategic 

objectives so front-line and middle managers can 

make sound decisions on the ground and have 

enough time and opportunity to experiment with 

new ways of leading in a digital environment. One of 

the most critical skills everyone needs to develop is 

the ability to lead networks of people and teams, 

rather than leading via a hierarchy. Traditional  

leaders who take a waterfall approach to managing 

communications and decisions — that is, those who 

favor a linear and sequential approach to organi-

zational leadership — create bottlenecks and choke 

points when speed is needed. In contrast, a network 

approach facilitates iterative, fast, collaborative con-

versations and decisions by proliferating many small 

nodes of communication and decision-making that 

extend far beyond organizational lines and boxes. If 

decision rights are clear, enabling, and communi-

cated, senior leaders can enhance the quality and 

speed of these expanding networks by opening doors, 

removing barriers, engaging with teams in collabora-

tive work, helping them become more agile, and 

focusing on innovating day-to-day work.

STRATEGY: WHO LEADS DIGITAL PROGRESS?
Respondents in digitally maturing companies say their CEO’s office is primarily heading 
up transformation efforts. In early-stage companies, it’s often IT.

EARLY STAGE DEVELOPING DIGITALLY MATURING

Information technology 
23%

CEO’s office  
31%

CEO’s office  
41%

CEO’s office  
22%

Information technology 
20%

Information technology 
16%

Marketing  
10%

Marketing  
9%

Marketing  
7%

Operations  
7%

Operations  
7%

Product development  
7%

PERCENTAGES REFLECT THOSE RESPONDENTS RANKING THE CHOICE AS NO. 1.
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 4 Cultivate a culture of experimentation. 

Finally, leaders should think like innovators 

and provide the space for employees to try 

new things, learn from them, adjust, and scale. 

Most organizations pay lip service to the concept of 

failing fast but, in fact, send implicit messages that 

“failure is not an option.” To avoid conveying mixed 

signals, you can actively encourage and reward 

learning that comes with less-than-successful  

efforts — often called failing forward. As Richard 

Gingras, vice president of Google News, told us, 

“It’s really not that important if the experiment 

succeeds or fails; it’s what they learn from it. Good, 

bad, or indifferent, it is intelligence that they can lay 

claim to. Maybe it didn’t work out the way we 

thought it would, but we learned X, Y, and Z, and 

we’re not embarrassed by the fact that our initial 

assumptions were wrong. There are no failures. We 

tried something, and we learned something.” 

SO, WHAT KIND OF leaders do we need for the era 

of digital disruption? Commanders who study past 

battles with an eye toward gleaning lessons learned, 

or intrepid adventurers who believe what is hap-

pening now is nothing like what has ever happened 

before? The answer is a healthy blend of both: lead-

ers who have the core skills cultivated from the 

insights of the past, but with the agile mindset and 

digital savvy to allow them to pivot when necessary. 

In short, we need leaders who can “be the change 

we seek.”
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THERE’S NEVER ENOUGH DIGITAL LEADERSHIP 
Whatever digital leadership consists of, one thing our research clearly shows is 
that it is very much in demand. When asked whether their organization needs to 
find new leaders to succeed in the digital age, 68% of respondents agreed that 
their organization does, indeed, need new leadership to compete. What is more 
striking is the consistency across digital maturity categories in these responses. 
As you might expect, 77% of respondents from early-stage companies report 
needing new leaders, but so do 55% of those from maturing companies. 

Respondents who answered “strongly agree” or “agree.”

There just aren’t enough digital leaders who are meeting the challenges most 
companies face. But here is where digitally maturing companies distinguish 
themselves from their less mature counterparts: They are doing something  
to address the problem. When we asked whether organizations are effectively 
developing the leadership capabilities they need in a digital age, the difference 
in responses was considerable. While around two-thirds of respondents from 
maturing companies say that they are doing so, only 33% of developing-stage 
companies and 13% of early-stage companies say the same. 

My organization needs to find  
new leaders for it to succeed in  
the digital age.

My organization is effectively  
developing leaders who have the  
capabilities necessary to lead the  
organization in a digital environment.
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 B
oards of directors have many issues com-

peting for their attention, but being digitally 

conversant in an era of digital transforma-

tion is quickly rising to the top of the list. 

Nearly all companies are looking for ways 

that technology can be used to improve their business 

models, customer experience,operational efficiency, and 

more — and boards must help them move forward at a 

sufficient pace, advocating for change by supporting and 

sometimes nudging their CEOs. Those that do are likely to 

see better financial results than those that don’t. 

That’s what we discovered when we did a machine 

learning analysis of the digital know-how of all the 

boards of U.S.-listed businesses. (See “About the 

Research,” p. 43.) Our research shows that companies 

whose boards of directors have digital savvy outperform 

companies whose boards lack it. We define digital savvy 

as an understanding, developed through experience and 

education, of the impact that emerging technologies will 

have on businesses’ success over the next decade. We 

measured it by analyzing data from surveys, interviews, 

company communications, and the bios of 40,000 direc-

tors, extracting key words that signal exposure to digital 

ways of thinking and working.

It Pays to Have a 
Digitally Savvy 
Board

L E A D I N G  D I G I T A L  C H A N G E :  G O V E R N A N C E

Having board members with experience in digital business is the  
new financial performance differentiator.
BY PETER WEILL, THOMAS APEL, STEPHANIE L. WOERNER, AND JENNIFER S. BANNER 
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Our discoveries are striking: We found that 

among companies with over $1 billion in revenues, 

24% had digitally savvy boards, and those busi-

nesses significantly outperformed others on key 

metrics — such as revenue growth, return on as-

sets, and market cap growth. 

Doing business in the digital era entails risks 

ranging from cybersecurity breaches and privacy  

issues to business model disruptions and missed 

competitive opportunities. When a board lacks digi-

tal savvy, it can’t get a handle on important elements 

of strategy and oversight and thus can’t play its criti-

cal role of helping guide the company to a successful 

future. But companies can fix that by understanding 

what characteristics to look for in existing and new 

board members, managing board agendas differ-

ently, and cultivating new learning opportunities.

What Makes a Board Digitally Savvy
Our research suggests that three factors make a 

board digitally savvy: the backgrounds of individual 

members, the number of members with deep digital 

experience, and the way the board interacts with 

management on the strategic role of technology. 

Individuals’ backgrounds matter. On a digi-

tally savvy board, members have an enterprise-level 

understanding of current technology such as digi-

tal platforms, AI, big data, and mobile and digital 

processes that enable new business models, an  

improved customer experience, and more efficient 

operations. Being a digitally savvy director is often 

a consequence of one of two activities: time spent, 

either as a board member or a senior executive, in a 

high-clock-speed industry where business models 

change quickly, such as software or telecom, or hav-

ing an executive role with a strong technology 

component, such as CIO, CTO, COO, chief data of-

ficer, or, more recently, chief marketing officer. 

Given their perspective, such board members have 

a sense of when to commit, when to experiment, 

and when to partner. They can also spot early indi-

cators of both successes and challenges for new 

initiatives operating at enterprise scale.

It takes three to tango. We tested whether the 

number of digitally savvy directors would affect a 

company’s financial performance and found that it 

takes three members to have a statistically significant 

impact.1 We saw little difference in financial perfor-

mance between companies with one or two digitally 

savvy directors and those with none. But companies 

with three or more digitally savvy directors had 17% 

higher profit margins than those with two or fewer, 

38% higher revenue growth, 34% higher return on 

assets, and 34% higher market cap growth. Beyond 

three digitally savvy directors, the incremental dif-

ferences in performance were small. As one director  

commented, “A single tech-savvy director in the 

boardroom risks feeling lonely and misunderstood. 

To effect change at the board level, there must be a 

critical mass of directors who truly understand.” 

The effects of three digitally savvy board mem-

bers were consistent across industries, although the 

percentage of such boards varied by industry. (See 

“Some Industries Are Savvier Than Others,” p. 45.) 

While on average, 57% of company boards in the 

information industries were digitally savvy, only 

24% of company boards in retail, and less than 10% 

in transportation, construction, and mining, had 

this understanding.

It’s important to ask hard questions about tech-

nology and strategy. Several directors we spoke with 

observed that non-savvy companies and their boards 

tend to think about strategy quite traditionally, first 

asking, “What’s our strategy?” and then, “How do we 

marshal our resources, including technology, to 

achieve it?” Managers in these companies often turn 

to technology when they’re ready to implement, not 

when they’re still setting direction. In contrast, 

THE  
LEADING  
QUESTION
How are 
boards of  
directors help-
ing with digital 
transformation?

FINDINGS
* Board members who 
understand the im-
pact of emerging 
technologies on busi-
ness success are 
helping companies 
outperform 
competitors.

* It takes three digitally 
savvy directors to 
have an impact on 
performance.

* Boards can be made 
more digitally savvy 
by adding new mem-
bers, altering board 
agendas, and provid-
ing educational 
opportunities for  
current directors.

Being a digitally savvy director is often a consequence of time 
spent in a high-clock-speed industry where business models
change quickly, such as software or telecom, or having experi-
ence in an executive role with a strong technology component.



SPECIAL COLLECTION • “LEADING DIGITAL CHANGE”• MIT SLOAN MANAGEMENT REVIEW   19
SLOANREVIEW.MIT.EDU SPRING 2019   MIT SLOAN MANAGEMENT REVIEW   43

digitally savvy companies and their boards ask them-

selves early on, “How can we use technology  

to delight customers and be more efficient?” 

Management takes a test-and-learn approach to 

strategic planning, experimenting to see what works 

and then scaling the successes. Digitally savvy boards 

will ask tough questions like, “Rather than speculate, 

how can we quickly test whether customers really 

like this new offer, learn, and adjust?” or “When we 

launch this new offer, how do we track usage and 

bottom-line impact?” By asking such questions and 

then engaging with executives, boards can help their 

companies learn what makes them great so that 

those traits or features — their “crown jewels” — can 

be digitized through internal innovation, external 

partnering, or both. Companies that make the most 

of their crown jewels in this way include Amazon 

(matching customer needs with providers), 

Schneider Electric (providing real-time energy man-

agement services), and BBVA (matching banking 

services like risk assessment to customer goals). 

In other words, rather than focusing on the basics 

of the technology itself, digitally sophisticated board 

members use their insight about trends and trans-

formation to help managers explore the bigger 

picture the business is facing competitively. As one of 

the directors we interviewed put it: “Digitally savvy 

directors change the risk conversation from evaluat-

ing the project risk of particular initiatives to the 

business model risk of not doing something new.”

For these reasons, digitally savvy boards can keep 

management honest. For example, one or two 

Netflix board members attend key monthly and 

quarterly management meetings as observers to be-

come better informed and share insights with fellow 

directors afterward.2 “Management can lose their 

sense of accountability to a board on these matters,” 

a director at another company told us. “They think 

they can put anything up to the board and the board 

will say, ‘Oh, yes, OK.’ Digitally savvy boards push 

back and ask hard questions. One of the most im-

portant and hardest things for a board is to have a 

real line of sight into what’s going on in the com-

pany. It sounds so obvious, but it’s not easy.” 

Building Your Own Savvy Board
When we identified key word indicators of digital 

savviness, we found that those directors had one 

distinctive indicator such as virtual reality or chief 

information officer, or multiple less-distinctive indi-

cators such as technology companies, diversified 

technology, and skills and technology. Words such as 

software, digital media, chief technology officer,  

e-commerce, cloud, AI, and data were common sig-

nals that directors had the right background to 

assist in their companies’ digital transformation. 

(See “How Digitally Savvy Directors Are Described,” 

p. 44.)

Once organizations know what indicators to 

look for, how can they make their boards more dig-

itally savvy? By strategically adding new members, 

altering board agendas, and encouraging educa-

tional opportunities for current members.

Add new directors. For most boards, having 

three digitally savvy directors would mean adding 

at least one new board member. Several directors 

told us that they are seeing first-time public com-

pany board members, often much younger than the 

average board member, invited to join because of 

their digital experience. 

Based on our analysis of key words and our 

work with boards, we found there are several places 

to search for digitally savvy directors. Directors or 

former senior executives of companies that operate 

ABOUT THE RESEARCH
To identify key words representing digitally 
savvy directors, we surveyed 81 board mem-
bers and interviewed 14; we assessed 
chairman and CEO letters; and we analyzed 
bios from the most recent annual proxy state-
ments for U.S. public companies (excluding 
index and other funds), taking advantage of 
data that was readily accessible. 

In reviewing the bios of more than 
40,000 directors, we used machine  

learning techniques to extract the key 
words and then iterated our coding 
scheme. The machine learning model  
classified directors as either savvy, not 
savvy, or unable to determine. We manu-
ally reviewed a random sample of directors 
to ensure the model’s accuracy.

Our initial sample of boards with at least 
six members was 3,228 companies. For this 
article, we examined 1,122 companies — 
those with over $1 billion in revenues for 

which we had four performance measures. 
After analyzing the relationship between digi-
tally savvy boards and financial performance 
and segmenting by industry, we re-ran the 
analysis to test how the number of digitally 
savvy directors affected the results. Finally, 
we conducted five further interviews with  
directors, sharing the results and asking 
what has helped them increase their own 
digital savviness and what has worked for 
the other directors on their boards. 
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in industries where technology changes the prod-

uct offerings every two or three years are typically 

digitally savvy. So, too, are directors or former  

executives of companies that have developed  

platform-based businesses.

Alter the board agenda. Along with adding 

new members, boards can increase the digital sav-

viness of the existing team. Many boards have tech 

committees or similar groups steering them on 

digital issues, and often those committees engage 

nondirectors and external experts as advisers (sev-

eral banks we spoke with have done this). Such 

committees can offset gaps in knowledge, which is 

a good place to start. But within a few years, the 

whole board must get up to speed on digital issues.

The most effective approach we observed was 

visiting other organizations to learn from their ex-

periences — one director described this as “digital 

tourism.” This took the form of confidential, in-

person discussions with leaders of born-digital 

companies such as Amazon, Tencent, Google, and 

LinkedIn. Directors who made these trips often 

commented on how the born-digital companies 

behaved differently — in particular, how they used 

evidence-based decision-making, reused digital 

platforms, applied test-and-learn techniques rather 

than big bang implementations, and got everybody 

involved in innovation. 

Visits to noncompeting companies that have 

made significant progress in digital transformation 

in similar industries were also valuable. Downtime 

during these meetings was especially useful: One 

director said that important conversations between 

directors occurred during meals, debriefings, and 

travel. It was at those times that the visitors had an 

opportunity to really debate the issues privately 

and honestly (and off the record), comparing what 

they’d seen with what happens in their companies. 

As one director summed up the value of these con-

versations, “If you don’t step outside and see what 

‘better’ can look like, you can actually think you’re 

doing pretty well.”

Several directors also mentioned annual, or 

more frequent, strategy retreats as critical for im-

proving the board’s digital savviness. Having a 

significant amount of dedicated time — often one 

or two uninterrupted days — to focus on digital 

threats and opportunities is a starting point. 

Other retreat activities can include engaging with 

HOW DIGITALLY SAVVY DIRECTORS ARE DESCRIBED
The largest key words are the ones that appear most often in their bios.

SOURCE: MIT CISR

Boards can learn a lot by visiting born-digital companies.  
As one director pointed out, “If you don’t step outside  
and see what ‘better’ can look like, you can actually think 
you’re doing pretty well.”
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provocative external speakers, debating presenta-

tions from company executives on their views of 

the future, and doing hands-on exercises like case 

studies of  learning opportunities (formally 

known as “failures”). These meetings are most  

effective when all the directors and executive 

managers are present and when they include 

small-group exercises or discussions with clear  

direction on what will become of the insights after 

the retreat is over.

Encourage self-directed learning. Of course, 

there is no substitute for curious and committed 

directors who understand the areas where they 

need to develop. Some board members told us they 

invested in becoming digitally savvy when they 

didn’t have previous digital experience, taking  

online and in-person courses, reading research  

reports and case studies, attending technology 

conferences, and finding reverse mentors — “digital-

native” colleagues — to learn from. Others 

volunteered for roles where they’d learn on the job: 

As one director reflected, “When the opportunity 

came up to join either the IT committee or the  

remuneration committee, I jumped at the IT 

committee.” 

To be clear, we’re not advocating that boards set 

digital strategy — that’s the role of management. 

Instead, boards must encourage, push for change and 

progress, see the big picture, review, and question. 

Just about every company today is grappling 

with digital transformation in some way. Although 

there is no proven playbook yet, the active involve-

ment of a savvy board can give companies a 

performance edge over competitors that are facing 

similar challenges. 
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S. Banner is CEO at Schaad Cos. and lead director  
of BB&T Corp. Comment on this article at http://
sloanreview.mit.edu/x/60310. 

REFERENCES

1. Several female directors commented that three was 
also a magic number when it came to reaping benefits of 
gender diversity on boards. This perspective is highlighted 
in the research of V.W. Kramer, A.M. Konrad, and S. Erkut, 
“Critical Mass on Corporate Boards: Why Three or More 
Women Enhance Governance” (Wellesley, Massachu-
setts: Wellesley Centers for Women, 2006).  

2. D.F. Larcker and B. Tayan, “Netflix Approach to Gover-
nance: Genuine Transparency With the Board,” working 
paper 3668, Stanford Graduate School of Business, Stan-
ford, California, May 1, 2018. 

Reprint 60310. For ordering information, see page 4.  

Copyright © Massachusetts Institute of Technology, 2019.  

All rights reserved.

SOME INDUSTRIES ARE SAVVIER THAN OTHERS 
The percentage of digitally savvy boards varies widely across sectors.
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we’ve studied, can provide useful ideas and insights 

for executives wrestling with the challenge. 

Digital Opportunity and Threat 
Many CEOs miss the fact that a digital transforma-

tion isn’t the same as the digitalization of an 

existing business. It isn’t about creating websites, 

mobile apps, social media campaigns, and online 

sales channels. It isn’t about infusing information 

technology into the organization — which may im-

prove efficiency but will not fundamentally alter 

strategy. A digital transformation entails reimagin-

ing products and services as digitally enabled assets; 

generating new value from the interconnection of 

physical and digital assets through data; and creat-

ing ecosystems to make that possible. And it results 

in a fundamental change in business and organiza-

tional activities, processes, competencies, and 

business models, enabling greater productivity. 

Most of the business leaders we talk to can sense, but 

don’t fully realize, just how big a threat digitalization 

poses for manufacturers. Worse, they don’t see the op-

portunity it offers. Manufacturers such as GE, Siemens, 

and Honeywell International already depend heavily 

on after-sales services for more than half their revenues 

and even more for profits. In 2010, for instance, service 

contracts made up around 75% of GE’s unfulfilled 

orders of more than $225 billion — amounting to 

over 18 months’ worth of revenues — and contrib-

uted around 80% of its industrial earnings.1

By embedding sensors and instrumentation in 

machines and processes, companies can now collect 

and analyze user data continuously rather than peri-

odically. Analyzing those flows of data allows them 

to figure out ways of improving the performance 

and reliability of machines in real time, as well as the 

efficiency of the systems that link them, offering the 

opportunity to continually boost customers’ pro-

ductivity. That can alter what a manufacturing 

company sells, viz outcomes rather than products. 

For instance, companies like GE can sell power by 

the hour instead of selling engines. 

Despite the enormous potential for growth, ma-

chinery manufacturers weren’t the first ones who 

woke up to the potential of marrying “big iron” 

with big data. As GE’s scouts discovered, other play-

ers jumped in to create the market. That includes 

technology giants such as IBM, Royal Philips 

Electronics, Toshiba, and HP; digital natives like 

Amazon, Alphabet, Apple, and Microsoft;  

and venture capital-supported startups such as  

Uptake, Opower, Tendril Networks, Onzo, Aclara 

Technologies, and Flutura. These companies are 

now helping businesses such as commercial air-

lines, power companies, and oil and gas producers 

get more out of their machines by studying perfor-

mance data in real time. It’s a lucrative business: 

Companies earn a chunk of customers’ additional 

revenues or savings by delivering outcomes. In 

2016, a World Economic Forum study estimated 

that this business opportunity could amount to as 

much as $6.8 trillion over the next 10 years.2 

That’s tempting manufacturers to launch half-

hearted digital initiatives, increasing the use of 

information technology, outsourcing wherever 

possible, and bringing in digital talent without or-

ganizing it for success. However, as we’ve seen over 

the past decade, companies that don’t commit fully 

to digital transformation will be elbowed out by  

rivals that can offer new data-based services, poten-

tially breaking up the incumbents’ long-standing 

relationships with customers. Given that the re-

placement value of GE’s assets was $2 trillion in 

2010, when its scouts came back with news about 

the digital threat, anybody capturing even part of 

that value would become a formidable rival. 

The risk of ignoring the threat of competition is 

immense: If a digital company can make industrial 

machines perform better than even the manufac-

turer can, it’s lights out for the latter. Not only will 

the manufacturer lose many of its profitable streams 

of service income in the not-so-long run, it will also 

have to be content as a commodity producer. That’s 

why digital transformation isn’t merely an option — 

it’s the oxygen that will keep industrial manufacturers 

alive and kicking in the digital era. 

Three Forces of Inertia 
Even companies that have woken up to the digital 

threat and opportunity find the transformation 

process exceedingly difficult. Our research and  

experiences suggest that the barriers are both struc-

tural and behavioral; they are embodied by systems 

and embedded in mindsets. Manufacturers must 

overcome three major obstacles in order to escape 

inertia and become digital-industrials. 

THE  
LEADING  
QUESTION
What are the 
obstacles  
manufacturers 
must  
overcome  
to escape  
inertia and be-
come digital- 
industrials?

FINDINGS
* They must prevent 
core competencies 
from becoming  
rigidities that  
inhibit change.

* They must figure  
out how to integrate 
digital hires with en-
gineers to form a new 
set of capabilities.

* They must embrace 
concepts such as  
agility, simplicity,  
responsiveness,  
and speed.
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