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Mark Smalley, also known as The IT Paradigmologist,  thinks, writes 
and speaks extensively about IT ‘paradigms’ such as DevOps. His 
main substantive interests are the digital enterprise, IT operating 
models, value of IT, business-IT relationships, co-creation of value, 
multidisciplinary collaboration, and working with complexity. He also 
enjoys connecting people, leveraging an extensive network.



While 80% of organizations agree that 
DevOps should focus on driving business 
value, they are challenged to move beyond 
typical IT-focused metrics like speed and 
quality to business-focused metrics like CSAT, 
competitiveness, and so on. 62% still rely 
on speed to determine the success of their 
efforts, and only 45% focus on business value 
as a metric1. This paper explores a broader 
application of DevOps than is commonly 
encountered, and provides a means of 
translating internal IT metrics into business 
goals that appeal to business executives.

The commonly encountered ‘continuous-centric’ 
application of DevOps improves the speed of delivery 
and the resilience of IT services, resulting in faster ROI 
in functionality, fewer costly disruptions to business 
operations, and a better customer experience that 
reduces the risk of impaired sales and prices. A broader 
application of DevOps principles, involving the business, 
further increases the speed of delivery and therefore ROI.

The generative DevOps culture contributes to superior 
organizational performance across the board, correlating 
to better revenue and market capitalization.

Significant additional benefits are to be gained by 
improvements outside the scope of current mainline 
DevOps thinking, in the identification and justification of 
investments in functionality. The key knowledge area that 
helps organizations achieve these additional benefits, is 
Business Value Optimization.

1 Aligning Agile And DevOps Practices With Business Value, Forrester, April 2017.



2

IT VALUE STREAM
The premise is that People need information to take better 
decisions regarding activities that lead to desired outcomes. 
Information is often derived from IT services that provide 
access to automated information systems that comprise 
applications, data and infrastructure. For the sake of 
simplicity, data has been left out of the ‘stack’ of components, 
leaving us with service, process, information, IT service, 
applications and infrastructure.
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Figure 1: High-level IT Value Stream
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THE MAJOR ACTIVITIES IN THE VALUE STREAM ARE:

 — Invest in information and related technology – this starts with a period 
of gestation in which ideas emerge, after which underlying hypotheses 
are validated (‘business case’)

 — Specify requirements for the information that is needed to support the 
decision-making regarding activities

 — Design IT services that provide access to the information systems, and 
therefore the information

 — Organize use in the sense of adjusting the way of working to 
accommodate the new or changed IT services, learning how to 
interpret the information and use it for decision-making

 — Develop or improve applications in order to process data and provide 
information

 — Deploy releases to production

 — Run information systems so that they are available for use

 — Facilitate development, deployment and operations with provision of 
infrastructure

 — Consume IT services – the use of IT services to process and acquire 
information

 — Support use of both IT services and information in the business context

 — Interpret information and take well-informed decisions

 — Act on these decisions and achieve beneficial outcomes

By considering the whole value stream, you can identify the weakest link 
and make sure that improvement investments are not just well-intended 
sub-optimizations.
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VALUE STREAM MAPPING
Value streams depict the series of events that take a product 
or service from its beginning through to the customer. They 
provide insight into the current state of affairs and are 
useful for identifying where to make improvements and for 
designing a desired future state. The technique is known as 
Value Stream Mapping and is part of the Lean management 
approach. 

Once a value map has been created, it can be used as the basis for 
Kanban, a Lean work scheduling system. Kanban focuses on measuring 
lead time and cycle time of the full process and process steps and 
establishing an upper limit to the work in process inventory, avoiding 
overload. Value Stream Mapping and Kanban are closely related.

Value Stream Mapping and Kanban help get work done more quickly. Two 
important lessons from Lean practice are: 

1. Short manufacturing lead time is the best predictor of quality, 
customer satisfaction, and employee happiness.

2. Small batch sizes of work is one of the best predictors of short lead 
times. 

This knowledge is evident in the activities that form the First Way of 
DevOps for achieving a fast flow of work: 

 — Make work visible

 — Limit work in process 

 — Reduce batch sizes

 — Reduce the number of handoffs

 — Continually identify and elevate constraints

 — Eliminate hardships and waste in the value stream
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Two key value stream mapping metrics are value adding time and non-
value adding time. Non-value adding time is called waste or muda. Waste 
is usually subdivided into 7 or 8 categories, such as this list that follows the 
mnemonic DOWNTIME.

DOWNTIME

 — Defects: mistakes, bugs, errors, incidents and rework

 — Overproduction: when we make too much or too early

 — Waiting: self-explanatory and few of us can tolerate it

 — Non-value: processing excessive or unnecessary work

 — Transport: unnecessarily moving stuff during production

 — Inventory: large levels of work in progress (WIP) 

 — Motion: movement (not Transport) that might increase wear, tear or risk

 — Employee Knowledge Unused: not using its fullest potential
 
After creating an end-to-end map of the process in question, including 
the lead times and process times for each step, waste and bottlenecks 
are identified. Countermeasures are then determined, evaluated and 
executed. The underlying principle for improvement, as explained in 
the Theory of Constraints, is that any manageable system is limited in 
achieving more of its goals by a very small number of constraints, and that 
improvements should always be focused on the weakest link.

Despite improvements, there will always be a weakest link, and after this 
has been identified, the rest of the organization should be restructured 
around it. This is expressed in the saying “a chain is no stronger than its 
weakest link”. The slowest link determines the pace (Drum-Buffer-Rope 
theory).
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ECONOMIC LIFE CYCLE OF 
INFORMATION SYSTEMS
Nijland and Berghout2 use a five-phase model to analyze 
IT-related investments: 

1. Identification: in which areas of the organization are IT investments (or 
divestments) required? 

2. Justification: which specific investments will be made and what is their 
relative priority?

3. Realization: how are costs managed during the development of an 
information system?

4. Exploitation: how are costs and benefits of operational information 
systems managed?

5. Evaluation: has the investment resulted in the anticipated benefits and 
costs and can management of costs and benefits of IT be improved?

Identification Justification

Evaluation

Realization Exploition

Figure 2: Five phases of IT investments

In terms of the lifecycle of information systems, the investment in the initial 
version of the information system is usually short. It may take a year to 
identify, justify and realize the initial version, but the system may live for a 
decade or longer, during which multiple ‘mini-investments’ in maintenance 
and renewal are made – represented as versions in figure 3.

Anecdotal evidence gathered from hundreds of application management 
practitioners and managers suggests that administrative information 
systems are operational for an average of 10–15 years, with exceptions 

2 Nijland,  M., and Berghout,  E.W., (2002), “Full life cycle management and the IT management paradox,” in: 

The make or break issues in IT management: A guide to the 21st century effectiveness, D.  Remenyi and A. 

Brown (eds.), Butterworth-Heinemann, ISBN: 0-7506-50346, pp. 77-107.
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on both end of the spectrum. Some applications are used for only a few 
months, for instance for a marketing campaign, while others – often in the 
financial sector – span three decades or even longer. 

Maintenance

Operations

Initial
Dev
(v01)

v02 v03 v04 v05 v06 v96v95 v97 v98 v99

Figure 3: Timeline for IT investments

From a cost perspective, the average investment in the initial version of an 
information system is approximately 20% of the total cost of ownership. 
Typically, this varies from 10–30%, and depends to a high degree on the 
age of the system. The rest of the costs are divided, on average, more or 
less equally between keeping the system up and running (exploitation) 
and the aforementioned mini-investments 
in functional maintenance (from minor 
enhancements to more radical renewal). 
The proportion of these two parts is 
approximately 60–40%, and the 60% 
spent on exploitation is split equally 
between operations and technical 
maintenance.

Costs are also incurred when IT fails 
and causes business productivity 
loss. Surprisingly little research is 
available but anecdotal evidence 
suggests that 10% of total business 
costs is a conservative estimate. 
Total IT costs vary from 1–30% of 
total business costs, depending on 
the market segment.

Finally, it is good to stress that until an information system is used, and 
used effectively, no benefits are realized. Until then, it is only justified to 
speak about potential benefits.

Operations and
Technical Maintenance

(~50%)

Functional
Maintenance

(~30%)

Initial
Development

(~20%)

Figure 4: Costs of IT investments
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BETTER, FASTER  
AND CHEAPER IT SERVICES
Organizations have achieved significant results with 
investments in DevOps, but it is often difficult to articulate 
these in business terms. This section provides a means of 
translating internal IT metrics into business goals that appeal 
to business executives. The principle behind the translation 
is that improvements to the IT function lead to better, fast 
and cheaper IT services that – via the value of information – 
contribute to business goals.  

FIRST, WHAT DO WE MEAN BY BETTER, 
FASTER AND CHEAPER IT SERVICES?

BETTER IS SUBDIVIDED INTO FUNCTION (FITNESS FOR 
PURPOSE) AND OPERATION (FITNESS FOR USE):

 — Fitness for Purpose: This is fulfilled by the functionality that information 
systems provide to meet a particular need. In the past, IT was mainly 
used as a way of reducing costs by automating work and reducing 
labor costs. More recently, IT is used to improve the enterprise’s 
products and its customers’ experience. This is taken further in the 
“digital transformation”, which is about using IT in new ways that 
are embedded in business operations rather than just supplying a 
substrate.  The shift is therefore from improving margins by reduction 
of business costs and risks, towards improving margins and sales by 
superior products and customer relationships. The functionality is, of 
course, determined by the business. 

 — Fitness for Use: The promise or guarantee that the expected 
functionality will actually be available. Expectations for fitness for use 
are usually formally expressed as non-functional requirements such as 
availability, performance and security. 
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FASTER CONCERNS SPEED AND AGILITY IN THE 
FULFILLMENT OF BUSINESS REQUIREMENTS:

 — Speed of Delivery: The time it takes to make functionality operational. 
This starts with an investment decision being made, followed by 
realization, and ending when use is possible.

 — Decision-making Agility: Agility spans the period from initial idea to IT 
investment decision. This implies conscious scheduling of investments 
in a way that delivers the most value first, reducing the cost of delay3. 
Just as with functionality, it is up to the business to determine the 
value of each work item. Improvements to the IT operating model 
will therefore only be effective when improvements are made to the 
interaction with the business.

CHEAPER IS ABOUT REDUCING OPERATIONAL AND 
CAPITAL EXPENDITURE:

 — Cost of Development: The cost of acquisition (make or buy) and 
improvement during the life cycle of the service.

 — Cost of Operations: The cost of ensuring that the functionality is 
available, reliable and secure.

IT Industry
Guidance

IT
Function

IT
Services

Business
Function

Business
Goals

BETTER
Fitness for Purpose

Fitness for Use

FASTER
Speed of Delivery

Decision-making Agility

CHEAPER
Cost of Development
Cost of Operations

Figure 5: Better, faster and cheaper IT services

3 As used by Don Reinertsen in his work on Lean Product Development.
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FAST FLOW FROM  
BUSINESS TO BUSINESS
As mentioned in the Value Stream Mapping section, the Theory 
of Constraints states that the weakest link should be identified, 
elevated as much as possible, and treated as the factor 
that determines the flow and throughput. Common DevOps 
practice is to measure the lead time for changes. This is often 
limited to the “Deploy committed code” scope in figure 6. While 
this is often an area of substantial potential improvement by 
application of DevOps’ technical practices, other improvement 
opportunities are available before and after this step.
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Figure 6: Flow across the whole IT value stream
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The steps “specify needs” and “design, organize and code” are deemed 
to need no further explanation but the two remaining steps may be 
unfamiliar territory to some IT practitioners. 

“Use IT effectively, and interpret and use information correctly”: IT services 
are used in order to acquire information that is then interpreted and 
applied to decision-making that benefits business goals. In terms of lead 
time, how long does it take for users to acquaint themselves with the IT 
services, functionality and information in order to realize the intended 
value from the investments? Anecdotal evidence suggests that users are 
often poorly informed or motivated to use systems effectively. A pertinent 
management question is: who is responsible for ensuring that the users 
realize the intended value? Hint: not somebody in IT.

The final step – “see an opportunity and decide to invest” – is deceptive. 
At first glance, one might think in terms of a few months to identify an 
opportunity to invest in IT, collate the pros and cons, and then decide 
whether to invest and with which priority versus other investments. 
However, when you realize how long people can be ignorant of an 
opportunity, then be complacent (“it’s not for us”), have some doubts, 
procrastinate for a while, and then panic that they’re missing the boat, 
you are talking about years. Consider, for instance, when your organization 
started investing in an Agile way of working. If it was in 2011, the decision 
took about ten years because Agile emerged in 2001. Helping the 
business to identify potential IT investments earlier, might well be the most 
significant improvement in flow across the IT value stream. Management 
question: Whose responsibility is that?
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FROM IT SERVICES  
TO BUSINESS GOALS 
How do better, faster and cheaper IT services contribute 
to business goals? A for-profit enterprise has been taken 
as an example. Its goals are assumed to be more sales, 
higher prices, and lower costs and risks. These goals lead to 
sustainability. A public organization has other goals, but the 
translation principles remain the same.

Lower cost of development and operations leads to lower business 
costs, usually expressed as capital expenditure (CAPEX) and operational 
expenditure (OPEX). The significance of reduced IT costs however, 
varies strongly from market segment to market segment. Energy and 
petrochemical companies with heavy investments in oil rigs etc., and 
airlines that spend 40% of their total costs on fuel, spend 1–2% of their total 
business costs on IT. Fintech enterprises typically spend 20% or more on 
IT. In general, the discussion seems to be moving from the cost of IT to the 
value of IT.

Quicker speed of delivery and better decision-making agility have multiple 
effects. The benefit is that the benefits associated with the fitness for 
purpose and fitness for use, will be more quickly realized. The downside is 
that the costs will also be more quickly incurred. Speed in itself is nothing 
– it depends on the value of the fitness for purpose and fitness for use of 
whatever is being delivered. Translated into business terms, this means 
quicker external time to market of goods and services that depend on IT; 
and quicker internal business change when this depends on IT.
 
Better fitness for use also has multiple implications. Better operational 
performance of IT services implies fewer disruptions to business 
operations, leading to lower OPEX. When customers are affected by 
information systems, better operational IT service performance implies 
a better customer experience. It is plausible that this leads to increased 
customer loyalty, and loyal customers usually purchase more, and are 
prepared to pay premium prices.  
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Better fitness for purpose can enable the enterprise to achieve more sales,  
higher prices, and lower costs and risks. This depends on the functionality. 
Traditionally, IT has been used to reduce costs and risks by automating 
work and reducing headcount. Increasingly, IT is now being used to improve 
sales and prices, in some cases (e.g. Uber, Airbnb) by introducing novel and 
disruptive business models.

SUMMARIZATION OF HOW BETTER, FASTER AND 
CHEAPER IT SERVICES CONTRIBUTE TO BUSINESS GOALS.

BUSINESS GOALS

↑ Sales ↑ Prices ↓ Costs ↓ Risks

Fitness for Purpose
More sales  

Higher prices
Lower cost and risks

Fitness for Use
Fewer disruptions  →  lower OPEX

Better CX  →  more sales and higher prices

Speed and Decisions
Quicker time to market,

Quicker business change

Cost of Dev & Ops
Lower OPEX 
and CAPEX

Figure 7: IT services and business goals
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DEVOPS’ CONTRIBUTION TO 
IMPROVED IT SERVICES AND 
BUSINESS GOALS
The question remains: which contribution to business goals 
can be expected from an investment in DevOps?

The primary benefits of the focused continuous-centric application of 
DevOps are improved speed of delivery combined with improved fitness 
for use. Lower OPEX and CAPEX is possible but (a) this varies from case 
to case; and (b) any savings may not be significant when expressed as a 
percentage of total business costs. In any case, cost reduction is a poor 
reason to justify an investment in DevOps.

When DevOps improvements are restricted to the IT function, it is highly 
unlikely that any improvement to fitness for purpose will be made because 
the business function has to be involved in changes to functionality. But 
even without these extra benefits, a plausible claim can be made that 
investments in DevOps will be repaid by faster return on investments in 
functionality, fewer costly disruptions to business operations, and a better 
customer experience that reduces the risk of impaired sales and prices.

A broader application of DevOps principles, involving the business, further 
increases the speed of delivery and therefore return on investment in new 
and changed functionality.

There is a strong emphasis in DevOps on creating a generative culture, 
and research has established that employees in high-performing teams 
are twice as likely to recommend their organization to a friend as a great 
place to work than employees in low-performing teams. 

Given that companies with highly engaged workers have grown revenues 
up to 2.5 times as much as those with low engagement levels, and that 
stocks of companies with a high-trust work environment outperformed 
market indexes by a factor of 3 from 1997–2011, it is plausible that 
investments in DevOps culture will contribute to this financial growth.  
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Significant additional benefits (as discussed in the Fast Flow From 
Business to Business section) are to be gained by improvements outside 
the scope of current mainline DevOps thinking in:

1. The identification and justification of investments in functionality.
2. The effective use of IT services, and the correct interpretation and use 

of information. 

Fortunately, industry bodies are currently expanding DevOps guidance 
and addressing this opportunity.

The key knowledge area that needs to be addressed in order to achieve 
these additional benefits, is Business Value Optimization. Effective 
Business Value Optimization encompasses not only the initial identification 
of business value and prioritization of IT work, but also the assurance that 
IT services and information are being used effectively to support and drive 
business. This is the last and often the weakest link in the chain, and the 
only place where value is actually realized. 
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APPENDIX A:  
DASA COMPETENCE MODEL
This competence model comprises 8 knowledge areas and 
4 skills areas.
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Figure 8: The DASA Competence Model
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While DevOps communities often focus on the IT areas covered by 
technical practices and architecture as illustrated in figure 9, the DASA 
competence model’s Business Analysis and Business Value Optimization 
skill areas also recognize and address the all-important ‘prequel’ and 
‘sequel’ to IT in the business.
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Figure 9: The scope of DASA’s knowledge areas 
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APPENDIX B: DEVOPS
DevOps is notoriously difficult to define because there is 
no central authority that owns DevOps, and because it 
is continuously evolving. There is also confusion due to 
much ‘creative’ use of the term for marketing purposes. 
Nevertheless, for the purposes of this paper, DevOps is 
regarded as an emerging set of principles, concepts and 
practices for: 

 — Fast, frequent and reliable delivery of resilient IT services that process 
and provide information that supports and drives business.

 — Automation of predictable IT work, in particular delivery.

 — Healthy collaboration between Product Owners, Development, QA, IT 
Operations and Infosec.

Although the focus of the technical practices is on development, IT 
operations and infrastructure, this is framed in a business context that 
starts with investments in IT and related requirements, and ends with use 
of IT services and information, where value is realized. 

Req Dev Ops Use

Infra

CollaborationCollaboration Delivery

Figure 10: DevOps in a broader context
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THE THREE WAYS OF DEVOPS IS A CENTRAL CONCEPT

 — Apply systems thinking for fast flow of work

 — Amplify feedback loops

 — Create a culture that fosters continual experimentation and learning, 
and mastery

 — This is augmented by guidance to integrate the traditionally siloed 
disciplines of information security, change management and 
compliance into the daily work of development and operations.

KEY METRICS

 — Deployment frequency

 — Lead time for changes

 — Change failure rate

 — Mean time to recover 

KEY CAPABILITY AREAS

 — Continuous Delivery

 — Architecture

 — Product and Process

 — Lean Management and Monitoring

 — Culture
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