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Abstract  

This paper offers an insight into the continually changing business world, it may be due to many 

things, but the main focus of this paper was changes due to technological advancements and the 

growing demand for speed and accessibility from the customer. Where technological 

advancements are such a big concept, we narrowed it down and based the paper on Continuous 

Delivery. Whether implementing Continuous Delivery can help improve speed and accessibility, 

and if it may help companies meet customers growing demands. The focus of this paper was to 

answer the question: Is implementing Continuous Delivery worth it, from a business standpoint? 

With the information that was available and by looking at previous researches, implementing 

Continuous Delivery had shown positive results. Companies may have to alter some parts of the 

process for it to work for their company. The implementation takes a long time, and companies 

have to be prepared for it. 
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Method 

This paper is a research paper based on previous researches, the main purpose of the paper is to 

find the answer to the research question or an alternative answer by looking at existing data. 

This paper will be an analyzing of existing studies, articles and books on how technology has 

affected the business world with the main focus on the new software development approach of 

Continuous Delivery. 
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Introduction 

The focus of this paper is to look at how technology is changing consumer behavior, and how 

businesses must adapt to increase in demand for speed and accessibility. We will look at the 

importance of connecting the business side to the technology side, both for financial reason and 

for the ability to prosper in this technology driven world. 

Now with a generation of adults that does not remember a time before the internet and have gotten 

used to getting almost anything just with a swipe of a finger. The increase pressure on companies 

to meet the demands of these tech smart generations has put more pressure on companies to invest 

more into technology than ever before. We will look at how software engineering approach of 

Continuous Delivery fits in to this ever-changing environment. 

While reading through several research articles on software development approach of Continuous 

Delivery we began to see a pattern, the research articles where mostly directed at the field of 

software engineering. Which is understandable where it is a software engineering approach, but 

we believe that it is important to look at the business side of implementing Continuous Delivery. 

It is important to mention that previous research articles have touched on the business side. In the 

articles Why Enterprises Must Adopt Devops to Enable Continuous Delivery by Jez Humble and 

Joanne Molesky (2011, p. 6) they wrote that “Several studies over the years have shown that the 

biggest source of waste in software development is features that are developed but are never or 

rarely used — a problem that is exacerbated by long release cycles”. The software engineering 

approach of Continuous Delivery works in shorter cycles to reduce the risk of this occurring. 

Many companies have been motivated to adopt the relatively new software development approach 

of Continuous Delivery, due to the fact that companies have reported significant benefits from 

implementing it. But it can be very challenging to implement Continuous Delivery where changes 

of any kind, especially of this size can receive a negative response within the company. To work 

towards getting stakeholders on board a strategy called Painkiller has been used and has shown 

positive result. Painkiller is a strategy where the stakeholder’s pain points are identified and the 

then identify the ones that Continuous Delivery can help to solve. Then explain how Continuous 

Delivery can help solve the identified pain points of stakeholder (Chen, 2017). We will go deeper 

into the research where the Painkiller strategy is used later in this paper. Big part of implementing 
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Continuous Delivery into companies is the people factor. The decision to adopt this approach is 

just the first step after that the implementing of it is where things can get complicated. 

Developing software can be a very tricky and time-consuming task where all of the pieces of the 

puzzle have to align together in order to have a fully functional and useable software. Many things 

can go wrong in the process of delivering valuable software, for example; delivery and function 

problems, the software is not reliable or crashes. And even though you have a fully functionable 

software or an add-on to a software the user might not find useful and therefore not use it. When 

it comes to updating the software and applications in companies it can be very time-consuming 

where the system lies down, and employees may have to stop working while the update is in 

process (Chen, 2015). 

Companies have to evaluate if Continuous Delivery is effective and suitable for any of the 

application or software that the company uses or if it is suitable for a new technology on the market 

that the company would think they would benefit from taking up and use in their business. The 

companies have to evaluate what would the benefits of implementing Continuous Delivery be, and 

how much would it save for the company in the long run. The benefits will have to cover the cost 

of the implementation otherwise it is not worth it as the implementation requires resources, people, 

time and money to make the changes needed (Chen, 2017). Companies have to decide what 

applications and systems they will implement to Continuous Delivery as it is costly and if the 

application or system is not used much it might not be profitable implementing it and it might be 

better to use the time and the money on other aspects within the company.  

The question we want to try to find the answer to by analyzing previous researches and other form 

information that is available on the software development approach of Continuous Delivery is: 

Is implementing Continuous Delivery worth it, from a business standpoint? 

Internet and technology  

We are living in a world that is always becoming more and more technologically driven, where 

the internet is becoming more accessible, technological devices are becoming more widely 

available, and addons, application, etc. have become a part of daily life. 
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The internet's influence on life 

When the internet first came to existence and became available to the public, it would have been 

hard to imagine at that time what the future would hold, and how the internet would change the 

way people lived their lives. For people of today it may be hard to envision a life without the 

internet, we believe life would be drastically different from life today, where the internet is more 

or less either indirectly or directly a part of everything in our lives. People may only think of the 

obvious things like Facebook, Snapchat, Instagram, Twitter and various websites, when they think 

of themselves being connected to the internet. They may often overlook things like syncing up 

different devices, online backups and computer data storages, for example the Google Cloud 

Platform. When we think of the many indirect ways the internet affects our lives, for example a 

modern day Luddite can try to avoid the internet and the modern day technology, but he cannot do 

to the way that the internet and modern day technology has changed society and the way humans 

interact, he might be able to decrease the indirect influence the internet and modern day technology 

has on his life by choosing to isolate himself from society. 

Society needs to accept changes  

Progress and changes go hand in hand, for society's ability to be better tomorrow than it is today 

it needs to be able to accept that some changes have to take place. The world has changed in many 

ways, with the internet and technology becoming faster and more widely available. These changes 

have had big effect on the business world, negative effects on some businesses, other manage to 

adapt to the changes, some prospered and others came new in to the market. 

Refuse to adapt and get left behind 

Businesses that could link there loss to technological changes and the internet, for example: 

Blockbuster closed down most of its locations in 2013 due to fact they could not compete Netflix 

(Peterson, 2013), two of the remaining three locations closed in 2018 leaving only one left as of 

2018 (Shannon, 2018). Kodak is another company that suffered when they choose not to move in 

the same direction that technology was moving even though the first digital camera was invented 

by Kodaks own engineer Steve Sasson. Kodak believed that if they continued to do what they had 
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been doing, and doing well, they would continue their success. They were wrong, Kodak filed for 

bankruptcy protection on January 19, 2012 (Mui, 2012). 

Adapt or get left behind 

A business that found a way to stay in business even though the world is changing around them, 

for example: In the 1990s if a person was not home and you needed to tell them something you 

had to send a message to their pager, and if you needed a response you had to wait for them to 

come to you, find a phone booth or a landline to call back. When the cellular phone became popular 

in the late 1990s to early 2000s, many may have thought that the manufacturing of pagers would 

stop with the cellular phone taking their place. They changed direction instead of trying to compete 

with the cellular phone, and they decided to market the pagers to medics and emergency responders 

instead (Benedictus, 2017).  

However, a business can successfully adapt to changes through one period in time, but not another. 

A good example of that is Nokia, the company was founded 1855, and in the beginning it was a 

wood pulp mill. The company reinvented itself, and in 1963 it started developing radio telephones 

for emergency services and the army. Nokia introduced in 1984 the Mobira Talkman, a portable 

car phone and in 1992 Nokia’s main focus was on telecommunication equipment and mobile 

handsets. By 1998 Nokia had become the leaders in mobile phones worldwide and the success 

continued for almost a decade. On January 9, 2007 was the turning point for Nokia, on that day 

Steve Jobs introduced the iPhone and the mobile phone industry was never the same after that. 

Nokia was unable to compete with Apple’s iOS or Apple’s competitor Google’s Android and 

Nokia went from being the leader in the mobile phone industry to nobody in just five years (Ólafur 

Andri Ragnarsson, 2019). 

With change comes new opportunities  

With the internet came new opportunities, the internet connected people from all over the world. 

With the internet came globalization, and it opened up new opportunity for businesses, were the 

business took place online, and the location of the seller or buyer in most cases did not matter. 

Amazon is a good example of a company that saw the opportunities that came with the internet. 

Being located in Seattle, Washington in the early 1990s where technology was booming, Jeff 

Bezos saw the opportunities that came with it. On July 5, 1994 Jeff Bezos and his wife MacKenzie 

Bezos opened Amazon an online bookstore (DePillis & Sherman, 2018) and in the first month they 
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had shipped books to all 50 states, and to 48 countries (Armstrong, n.d.). On May 15, 1997, 

Amazon goes public. The initial offering (IPO) was targeted at $18, but public demand had pushed 

the share price to more than $24 per share before the end of the first day. Amazon started selling 

movies and music on its site in 1997, and in 1998, Amazon opened its first international sites in 

Germany, and United Kingdom. In 1999, Amazon opened fulfillment centers in Kansas, Nevada, 

and two in Kentucky to handle the large mass of orders. In 2002 Amazon started selling clothing, 

and in 2003 it launched a web hosting business, and started generating extra income from licensing 

its platform to other sites. Today it is one of Amazon's biggest revenue drivers. Amazons continued 

to grow and on September 4, 2018 Amazon’s stock price rises, making the company worth $ 1 

trillion (DePillis & Sherman, 2018). 

The relationship between the tech world and 

the business world through the last years.  

The relationship between the tech world and the business world has twined together in the last 

years and a big part of that development can be linked to the mobile revolution. The performance 

improvements in mobile communications standards in the last years have placed the mobile to 

become one of the fastest adopted technology of all time. It has changed the way we live, learn, 

travel, work, shop and stay connected. With lower overall cost, such as lower user cost and lower 

network infrastructure cost and rapidly improving technology such as increased data-transmission 

and more storage for each device, the smartphone has become more affordable leading to a shift 

in the market, from luxury consumers to mainstream users. This enormous growth in every day 

users combined with reduced costs has resulted in much more variety of new entrants and 

applications (Bezerra et al., 2015).  

Mobile technology 

Companies and organizations are seizing the opportunity and adopting advanced mobile 

technologies and launching applications for their business that provides a broader range of services 

to the consumer. The mobile is connecting and empowering consumers all over the world and the 

consumers are expecting that the mobile will continue to improve and transform their lives, giving 

them access to a broader range of services that will connect them to everything, everywhere. To 
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fulfill these expectations companies are continually discovering new ways to use mobile 

technologies, creating new applications, services and technology that are made for more and more 

advanced mobile technologies such as geopositioning and multimedia technologies, bringing with 

it a variety of new mobile capabilities such as the Internet of Things.  

The Internet of Things 

The Internet of Things is the concept of connecting any device that has an on and off switch, such 

as cellphones, coffee makers or almost everything you can think of to the Internet. This creates a 

giant network of connected things and people and the relationship will be between people-people, 

people-things and things-things (Ólafur Andri Ragnarsson, 2019). 

With the Internet of Things, it was possible to develop huge number of applications that are likely 

to improve the quality of our lives, where ever we are, at home or travelling far away from home. 

When we are sick or at work or in the gym. Nowadays most of the things around us are equipped 

with the possibility to communicate with each other and they can analyze the information they 

pick up from their surroundings (Atzori, Lera and Morabito, 2010).  

The Internet of Things opens up opportunities all over the world while it also makes the world 

smaller as information gets faster from point A to point B. The possibilities what we can do with 

all this information that is picked up are endless and adding real-time technology to the equation 

extends the possibilities even further.  

Real-time technology 

Real-time technology is the digital transformation when businesses changed how they operated 

and started to use the technology to their advantages and optimized themselves around real-time 

software systems. Real-time information processing technology can reduce the reaction time for 

businesses and gives the customer and the shop assistant better information about availability of 

products and gives more product information in general (Atzori, Lera and Morabito, 2010). 

The demand now is real-time business, the coordination structure is shifting to a cooperative 

coordination where the coordination effort is built into the infrastructure allowing the consumer to 

do more of the work themselves. Banks are a good example for this, nowadays customers can do 

almost everything online that they used to do in banks. Does not matter if it is transferring money 
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or applying for a loan. And with the advanced mobile technology such as GPS chip in mobile 

phones etc. more and more software are developed for real-time use. Software like Uber and 

similar software for the public bus in Iceland, where you can monitor the exact location of the 

vehicle or the bus on your phone, and it gives you an estimate what time they will be at your 

location. As consumers are getting used to get all this information with a swipe of their finger their 

expectations grow for next generations of applications and this puts pressure on companies to 

deliver fully functional and operational applications fast to the consumer. Businesses need to listen 

to the consumers what it is they want and find useful in the applications and it is very likely that 

the application will require some changes after it has been launched. All these changes and 

alterations will have to be done while the application is running, as it is not acceptable to have to 

disable the application for a period of a time while updates are being worked on. 

With all this new technology and keeping in mind how consumers are using it and constantly 

calling for new applications we can see that the relationship between the tech world and the 

business world has been developing together through last years. The businesses are relying more 

and more on the technology and needs a solid system when it comes to updates and fixing bugs in 

applications. The release frequency has increased, and some applications have released multiple 

time a day when necessary (Chen, 2015). 

Business world vs tech world  

Continuous Delivery and businesses are connected together in more than one way, if we take for 

example the innovation in technology in recent years, the consumers are calling for solutions and 

new services constantly and this has affected more and more businesses in the last few years as 

the adjacent possible for Continuous Delivery and businesses is right now as customers are 

demanding more mobile usage, cloud adoption and are calling for more speed in software 

development and delivery.  

Applications 

More and more businesses are focusing on improving their business value by working on the 

technological aspect of their service by launching applications. With that in mind that the 

applications will be the business main platform and are encouraging customers to use the 



8 

 

 

 

applications and getting customers familiar with using the applications as the aim is to make the 

applications the main tool for the customer to interact with the business. Some companies are even 

offering discounts or offers when using the applications, for example Meniga. Meniga is a global 

company that was founded in Iceland in 2009, it provides digital banking solutions and was the 

first to use PFM software in Europe (“Meniga”, n.d.). More and more companies are launching 

applications for example, banks, insurance companies, TV channels and fast food companies. By 

doing this they are not only able to reduce the number of employees that work on the floor, but the 

main advantages for the businesses are to increase their market competitiveness. As the generation 

that is now starting to use all these services is used to do almost everything on their phone and 

they are demanding a faster and easier service, such as opening a bank account on their mobile 

phone, buying insurance or placing food orders more easily using applications on their phone 

instead of going physically to the place. This gives the customers the opportunity of doing these 

things themselves on the phone whenever it suits the customer, any day of the week, day or night.  

The digital transformation 

The digital transformation has changed how we do business, that is the transformation of old 

established physical way of doing business into the current way which is optimized around real-

time software systems. Software is becoming the change agent in business and this new technology 

is challenging the traditional businesses that have still not adopted to this change. This changes the 

structure of companies, instead of having a hierarchical structure we now have networks. 

Businesses built around a hierarchy are facing high coordination cost while businesses using real-

time software systems, networks, have a low coordination cost as the customers help themselves 

(Ólafur Andri Ragnarsson, 2019). Because of these changes, the digital transformation the 

businesses are calling for methods to easily adopt Continuous Delivery to stay competitive (Chen, 

2017).  

Digital Master 

Companies that use digital technologies to drive higher levels of profit, productivity, and 

performance are called Digital Masters seeing as they excel at both digital and leadership 

capabilities. By rethinking and improving their business processes, their customer engagements, 

their business models, and also building a strong leadership capability to envision and drive 
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transformation. Digital Masters use digital technologies to drive their businesses forward 

(Westerman, Bonnet & McAfee, 2014). 

Every company has areas that they can improve, whether it is in customer engagement or internal 

operation. When companies build their business on innovation, they have the opportunity to go 

beyond the standard production and how they engage with the customer. Digital tools have made 

it possible for online customers to personalize the product they want to buy, as product design and 

manufacturing has become more efficient, and faster with increased technology. Additional digital 

capabilities have also improved visibility and performance in operations, increased efficiency, 

reduced waste, and enhanced corporate social responsibility. This extra capability has changed the 

customers experience (Westerman, Bonnet & McAfee, 2014). 

Customer experience 

The most visible aspect of digital capabilities is how companies engage with their customers. 

Companies are constantly seeking new ways to improve the customers experience, by coming up 

with new digital products aiming to improve customer satisfaction. To achieve that companies are 

using new technologies such as social media, mobility and analytics to get closer to the customers. 

Customer expectations have increased substantially, and an engaging customer experience creates 

value for both customers and companies (Westerman, Bonnet & McAfee, 2014). With all the social 

media in recent years, the customer experience has become more valuable to companies, as it gives 

the customers tools to communicate to future customers, by leaving comments about their 

experience (Kim, Kim, & Park, 2017). This is usually beneficial to other customers but can be 

beneficial and/or harmful to the companies, depending on the customer experience.  

New business models 

Digital transformation is moving faster in some industries than other, but most companies are 

already investing in technologies, such as social media, mobility, analytics and embedded devices. 

In order for companies to stay competitive, and stay in business, they need to invest, and put time, 

and effort into becoming part of the digital world, otherwise they will most likely lose to their 

competitors. (Westerman, Bonnet & McAfee, 2014). A digital business strategy is key to 

successful technological innovation, and implementation of emerging technologies (Bharadwaj, 

El Sawy, Pavlou & Venkatraman, 2013).  
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The amount of data available to corporations has increased sustainably with the digital world. Data 

from usage and social media needs to be controlled, and with the location-based data from mobile 

devices, there is endless possibilities on how this mass of data can be used. Many companies are 

already using these data to gain competitive advantage (Westerman, Bonnet & McAfee, 2014). 

To summarize 

Companies and organizations that are implementing Continuous Delivery are demanding better 

and faster software’s and applications that are high quality but also requiring speedy deployment. 

As the customers will take their businesses elsewhere if companies are not offering a service that 

meets the customers’ needs and expectations. To be able to deliver all this, accelerate the build, 

test and deployment processes of a high-quality software all forms of testing will have to be 

automated and integrated into the delivery process of the software (Chen, 2015). 

Paul Rogers Chief Development Officer at GE Software said: “You can't be a contemporary 

business if you don't have continuous delivery” and that “Getting to that state of continual 

readiness requires a blueprint to quickly assess a company's current position so the necessary 

steps to minimize their cycle time can be achieved. By understanding the maturation process, 

organizations can put a plan in place to innovate faster and improve their competitive stance in 

the market” (Electric Cloud, 2013). 

In order to stay competitive and remain in the business or become leaders, companies must 

automate and accelerate their software delivery process as companies that are using Continuous 

Delivery have changed the way consumers use technology (Electric Cloud, 2013). 

Continuous Delivery  

This chapter focuses on the software development approach of Continuous Delivery, what is 

Continuous Delivery and how do it work. What are the work methods, and are there any 

ultimatums in Continuous Delivery or is it all just guidelines? 
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What is Continuous Delivery? 

Continuous Delivery is a software engineering approach that allows teams to get changes to a 

software such as new features, bug fixes or configuration changes for example, into production 

using short cycles more reliably and more frequently (Chen, 2015). The aim with Continuous 

Delivery is to deliver working software continuously, it should be ready for a deployment at any 

given time, but it does not need to include the deployment of software (Humble & Farley, 2010). 

Continuous Delivery changes the operational environment for software dependent companies. Due 

to the more frequent delivery and the automation of the build, testing and deployment process it 

has reduced the risk of releasing new versions of the software and increases the quality of the 

application. The release process is thoroughly tested which minimizes the possibility of human 

error (Humble & Farley, 2010). 

Continuous Delivery provides high level of confidence as the companies wants to get the new 

software up and running as fast as possible in order to increasing revenue (Humble & Farley, 

2010). Even large business with complex applications can deliver new versions of their software 

rapidly and reliably leading to a faster return on their investments, lowering the development cost 

and reducing risks (Humble & Farley, 2010). 

Traditional development 

Traditional development is a software development that consist of slow development cycles, for 

example once a year. The project teams are usually large and usually divided into tasks such as 

system architecture, design and test. The development is based on interaction between product 

management, product development, system test and the customer. The delivery usually takes place 

at the end of the project and it is only then that the project team gets a feedback from the customer 

on the functionality of the software (Sommerville, 2001). 

Continuous Deliveries main goal 

The main goal of Continuous Delivery is that the software is out in production doing its job, just 

because product is ready for use does not means it is being used. Until the product has been 
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released the customer cannot use it. If the customer cannot use it, it has no value to him (Humble 

& Farley, 2010). 

Why Continuous Delivery? 

The reason Continuous Delivery is the focus of this paper is to see how this software development 

work method operates and to see if it can be beneficial from the business side. Is it possible to 

make work and information move more fluently, and would it make work between different sectors 

more productive? 

Short springs and make small changes 

In Continuous Delivery the work method is to work in short springs and make small changes that 

can have small goals in mind or many small changes with a big goal in mind. The purpose of using 

short springs instead of long proses is to reduce wastage of resources. Where one of the most 

valuable resource is time, it’s harder to see if big changes that take a long time to perfect will show 

a positive result than small changes that can be implemented as soon as they are ready. If the 

changes were unsuccessful, where time is a valuable resource, and the more time that went into 

making these changes, the more resources were wasted. If we only look at the time that went into 

making the changes (Humble & Farley, 2010). 

The software can never stop working 

When it comes to work method the most important thing in Continuous Delivery is that the 

software never stops working. When addons are added to the software they cannot break the code, 

which means the software cannot stop working even though addons are being added to the software 

(Humble & Farley, 2010). 

Prioritizing when Building 

In the beginning what the user needs to be able to do has to be decided, even though things can be 

added, modified and/or removed later on. What the user needs to be able to do has to be prioritized, 

E.g. when building a website for an online clothing store the site first must be accessible, people 

need to be able to sign up/sign in and be able to order from the site. It could be beneficial for the 
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customer to be able to view their order history and/or ad items to saved list. But to reduce the risk 

of wasting time and money on addons that may never be used the building of the website needs to 

be prioritized, where there is no need for an order history if people can’t order from the side 

(Humble & Farley, 2010). 

What are the main benefits of Continuous Delivery?  

There are many benefits that companies can gain by implementing Continuous Delivery, these 

benefits are for example: 

Accelerated Time to Market 

Continuous Delivery decreases the cycle time, the time it takes to make and deliver a fully 

functional production for the customer. It was common for the cycle time to be several months but 

now it can be expected to be as low as two to five days (Chen, 2015).  

The release frequency has increased with Continuous Delivery, going down from one to six months 

to once a week or even more frequent when necessary (Chen, 2015). 

Delivering the software more quickly to the customers help companies to stay competitive and 

gives them business advantage (Chen, 2015). 

Building the Right Product 

Before Continuous Delivery teams could only discover after a big release that a feature that they 

might have spent a lot of time and effort working on was not useful for the costumer. With the 

frequent releases Continuous Delivery offers the team gets a feedback from the user more quickly, 

which allows the team to direct their focus towards features depending on their usefulness. Giving 

the customer a better and more useful product (Chen, 2015).  

Improved Productivity and Efficiency 

Productivity and efficiency have improved with Continuous Delivery as developers and testers use 

considerably less time and effort now setting up and fixing their test environments. Operations 

engineers use less time to release an application to production. They and developers also use less 

time and effort on troubleshooting and fixing issues that was caused by the old release practice 
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that the Continuous Delivery pipeline has eliminated (Chen, 2015). The time and the effort 

Continuous Delivery has saved can now be spent on more valuable projects and tasks.  

Reliable Releases 

As Continuous Delivery uses frequent tests before deploying the production most of the errors 

have been discovered and solved. And due to more frequent releases there are less code changes 

in each release making it easier to find and fix the problems that come up after release (Chen, 

2015).  

In case of a release failure the Continuous Delivery pipeline can roll back the release, this reduces 

the risk of release failure and also reduces the stress level on the employees on release day (Chen, 

2015).    

Improved Product Quality 

Continuous Delivery improves product quality as most of bugs are eliminated right away after 

coding due to series of tests that are performed very frequently. And in case of there is a bug that 

has slipped through, the bug is fixed and released within a few days vs the customer had to wait 

for the next big release that could lead him waiting up to months (Chen, 2015).  

Improved Customer Satisfaction 

Continuous Delivery can improve customer satisfaction by restoring trust between the user’s 

department and the software development teams (Chen, 2015).  

How has the tech world implemented 

Continuous Delivery? 

In this chapter we will look at how the tech world has implemented Continuous Delivery. When a 

company decides to take up a new technology that will replace the old method of how they used 

to perform the task, often it was based on paper documents for examples manuals. In order to be 

successful in the implementation process the company has to be very well organized and plan 

every step very carefully to ensure smooth system change.  
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There are many companies that cannot close down or stop their operation, so the implementation 

needs to be done simultaneously while the old system is still up and running and only shut it down 

when the new system is up and running. Companies need to evaluate if there is a need for a backup 

system to make sure that the company stays operational in case of a failure in the implication 

period, that is running two systems at the same time, do it the old way and the new way. Each 

company has to estimate for themselves how long that period needs to be for safety reasons, but it 

can vary from a day up to months depending on what system is being implemented. 

In a way many companies are using Continuous Delivery when implementing new technology 

such as deciding to use iPad instead of using paper documents. One thing is changed at the time, 

and while the implication is ongoing the paper documents are still available. Once the trial period 

is over and when everything is running smoothly, and all bugs have been fixed it is time to remove 

the paper documents and rely only on the iPad. Then it is time to start implementing the next item 

on the list.  

Previous researches  

This chapter focuses on previous researches, what has been researched and what they have 

concluded about implementing Continuous Delivery. Where their common challenges among 

them, that will most likely occur if a company chooses to implement Continuous Delivery. Where 

there any unique challenges, if so why did they experience those challenges when the others did 

not. What did the researchers conclude, was the implementation of Continuous Delivery 

successful, and if so what were the benefits and did the benefits outweigh the risks or the 

difficulties from the implementation?   

Overcoming adoption challenges 

Chen (2017) research paper Continuous Delivery: Overcoming adoption challenges focuses on his 

and his seven team members (the CD team) experience of four years working with a multi-billion-

euro company in the bookmaking industry on implementing continuous delivery. The company 

employed around 5000 people and of them 500 worked in the Technology Department. The CD 

team had the responsibility to create a tool chain that helps and guides the company's Technology 

Department in moving their applications to continuous delivery. 
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Challenges  

There were several challenges that the CD team had to overcome, everything from the employees 

getting used to new work methods and not fall back in to the old way of doing things to getting the 

stakeholders on board (Chen, 2017).  

The strategies  

The CD team have presented us with six strategies that they have learned along their four-year 

journey to implementing continuous delivery.  

Selling Continuous Delivery as a painkiller 

The first strategy was Selling Continuous Delivery as a painkiller, find the stakeholder’s pain 

points and then the ones Continuous Delivery can help solve and use that as the selling point to 

that stakeholder.  

Establishing a dedicated team with multi-disciplinary members 

The second strategy was Establishing a dedicated team with multi-disciplinary members, only 

after a dedicated team was establish and the team members only worked on the team’s projects did 

they start seeing steady progress in the Continuous Delivery implementation. The importance of 

having a multi-disciplinary member can be for example broader skills and improves 

communications between teams in the organization.  

Continuous delivery of continuous delivery 

The third strategy was Continuous delivery of continuous delivery, it can be a challenge to maintain 

sustained support, the survival of Continuous Delivery implementation can depend on how early 

on the benefits can are demonstrated. Work with the company’s development teams throw 

Continuous Delivery implementation journey and throw small steps. Make a small change, get 

feedback and continue the cycle with many small steps to make the alignment easier.  

Starting with easy but important applications 

The fourth strategy was Starting with easy but important applications, choose an application that 

is easy to migrate to continuous delivery, new applications are often the easiest to move do to the 

fact they are more often using modern architectural patterns and contain much fewer legacy things 
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then the older applications. It is also important to choose an application that is important to the 

company for visibility. When the application moves successfully to Continuous Delivery and the 

benefits are visible it can increase interest in Continuous Delivery within the company. 

Visual CD pipeline skeleton 

The fifth strategy was Visual CD pipeline skeleton, the pipeline is a visual roadmap with a clear 

and visible vision for the stakeholders to track the progress. With color to reparenting different 

stages, blue not been executed, green successfully executed and red fail to executed.  

Expert drop 

The sixth strategy was Expert drop, an expert in Continuous Delivery journey the team as a senior 

member and works with team instead of being an external expert. By doing so the communication 

improved between the expert and the other team members and expert was more likely to 

understand the problems and give advice that was actually feasible and implementable (Chen, 

2017). 

Our review  

By looking at this research we can see that one of the biggest adopting challenges of Continuous 

Delivery was the human factor. When creating a plan on how to implement Continuous Delivery 

it is important to work with the people that are going to be using it. It may be difficult to get people 

on board, but easier if it is possible to show them how they can benefit from the implementation 

of Continuous Delivery. The main point is that creating a plan to implement Continuous Delivery 

and executing it is most likely not going to be successful if the people do not believe it is going to 

be beneficial to them. 

B2B case study 

A case study by Rissanen and Münch (2015) where they follow two different teams with different 

software products within one company that does business two business (B2B) transaction. This 

case study focuses on B2B which has been less studied than business two customer (B2C) and it 

focuses on what are the challenges in implementing Continuous Delivery in to a company that 

does B2B transactions. 
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Research 

The research had three focus points the technical, procedural and customers where they looked at 

the challenges the teams faced by implementing Continuous Delivery in the company they work 

for. Where implementing it in to their company meant also implementing it in to their customers 

company’s. The research does not only look at challenges of implementing Continuous Delivery 

but also the benefits (Rissanen, Münch,2015). 

Challenges 

Technical 

The research first looked at the technical side and all the challenges the team faced both 

implementing Continuous Delivery and maintaining it. Downtime was the first to be mentioned 

where it can have devastating effects on the company that is experiencing it. Downtime can be 

fatal for company’s product; it can keep the customer from being able to do their jobs. Downtime 

can also cause loss of data if the downtime occurs when the customer is in the middle of completing 

a task. By communicating with the customer about when it is possible for the version deployments 

to be implemented, they can reduce the risks of these things from happening. The largest technical 

task was the test environments and the automated testing, building tests that were ample to validate 

a version automatically and be maintainable. One of the challenges was that the company’s 

products went through their customers to multiple third parties, and the automagical integration 

updates took a lot of work and any changes had to be discussed and planned in advanced (Rissanen, 

Münch,2015). 

Procedural 

The company’s basic deployment pipeline, first send to a user acceptance testing server, second 

execute manual testing by the team or the customer, and the version can only be released if it 

passes all the tests. The company uses a branching model, before Continuous Delivery the process 

was to have long-lived featured branches and have them completely developed before integrating 

them to the master branch. With Continuous Delivery the feature branches become smaller, short- 

lived and speeded up the time of new functions being exposed to customers, and feedback from 

the customers. With this the company was not able to have only one version, the most recently 

deployed one. Where this company has to adopt to multiple environments, therefore it has to have 
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multiple versions of the software. With Continuous Delivery developers get more decision control 

over what is ready to be released and with that they also have to carry more responsibility than 

before. But with this comes challenges were keeping track of all the features available to customers 

can get difficult for the management (Rissanen, Münch,2015). 

Customers 

When it came to the company’s customers the challenges had most to do with their resistances 

towards new releases. When customers are trained to us a certain user interface in a certain way to 

perform tasks and a new release occurs, customers may have to adjust the way they perform tasks. 

Performing tasks can take more time to do and the changes can leave customer frustrated, unless 

the changes improve customers experience significantly. The company tries to make the changes 

smaller and release them more frequently to try to reduce the amount customers have to adjust in 

one release. With more frequent releases came more frequent acceptance testing, where some were 

trusted to the developer’s others were performed by the customers in the form of manual 

acceptance testing. For customers that did the manual acceptance testing, the more frequent new 

releases meant more manual acceptance testing and customers could very quickly become 

overwhelmed with all the testing that is required (Rissanen, Münch,2015). 

Benefits 

The findings show that with Continuous Delivery capacity, speed, and the quality of the 

development increased. With automated testing and faster feedback, the quality has increased, and 

with automated deployment capacity and speed are ensured. It has speed up the problem-solving 

time of minor problems and reduced time spend on manually deploying of new versions to 

customers (Rissanen, Münch,2015). 

Our review  

By reading through the research one thing stood out more than other having read through multiple 

research on implementing Continuous Delivery in to companies, when it comes to companies that 

do B2B, like the company in this case there are multiple third-party applications that complicate 

things even further. The other challenges were somewhat similar to implementing Continuous 

Delivery into companies that do B2C (Rissanen, Münch,2015). 
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HP’s LaserJet Firmware and CD 

In the book Leading the Transformation: Applying Agile and DevOps Principles at Scale by Gary 

Gruver and Tommy Mouser they did a case study on how HP integrated Continuous Delivery into 

its LaserJet Firmware. Where they build a firmware that runs all its printers, scanners, and 

multifunction devices. 

Production problem 

The problem that the company was facing was that production was moving to slow. The marketing 

department would be constantly coming up with new ideas, getting the customer all excited and 

then the company would be unable to deliver. Instead offer the customer a list of products to pick 

from and that product would be ready in 6 to 12 months (Gruver & Mouser, 2015).  

A new approach 

The company had tried other things before choosing Continuous Delivery, they tried letting people 

go, hiring new people and outsourcing to solve the problems but nothing worked. HP’s LaserJet 

needed to find a new approach and they decided to go with Continuous Delivery (Gruver & 

Mouser, 2015).  

The target of getting of the critical path 

The leadership at HP’s LaserJet set the target to improve developer productivity tenfold so it would 

be possible for the firmware to get off the critical path for product development and also cut down 

on expense. They had three high-level goals: all devices should be supported by a single platform. 

Minimize the number of stabilizations needed before release, but at the same time increase quality. 

Minimize the time spent on planning (Gruver & Mouser, 2015).  

Accomplishing the goals 

Implementing Continuous Delivery was the crucial component in accomplishing these goals, with 

the main focus on: The implementation of Continuous Integration. Invest in automatic test and set 

up a hardware simulator that can run the tests on a virtual platform. Test failures record on 

developers’ workstations (Gruver & Mouser, 2015).  
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After three years  

It took the HP LaserJet Firmware department three years of work to convert and increase the 

productive of the software delivery process through implementing Continuous Delivery, thorough 

automatic testing, a hands-on and implementable approach to program management, with further 

agile planning process (Gruver & Mouser, 2015).  

The case studies conclusion 

The benefits of implementing Continuous Delivery were significant: Costs reduction of overall 

development was approximately 40 percent. Increase in development productivity was 

approximately 140 percent. The costs went down 78 percent for development per program. 

Innovation driven by resources increased eight times over (Gruver & Mouser, 2015).  

Our review  

By looking at the case study we can see that the productivity improved, and the cost reduced. It 

shows how implementing Continuous Delivery can be beneficial for the company. It takes time to 

implement continuous delivery, it is not a quick fix, in this case study it took three years to 

implement Continuous Delivery into HP’s LaserJet Firmware and it is a ongoing process (Gruver 

& Mouser, 2015).  

Suncorp case study  

Scott Buckley and John Kordyback described in Lean Enterprise how Suncorp managed to 

implement Continuous Delivery effectively to the context of mainframe systems, but Suncorp 

mission-critical data was stored in legacy systems designed decades ago.  

Implementing simplification program 

The goal that the Australia´s Suncorp Group had was to change their general insurance policy 

systems, improve their core banking platform and start an excellence program (Buckley & 

Kordyback, 2015). 

Matt Pancino, then CEO of Suncorp Business System said that they would achieve this by reducing 

operational cost by eliminate duplicated systems and systems that were out dated. They would then 
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use the savings in operational cost to upgrade to new digital channels (Buckley & Kordyback, 

2015). 

Continuous Delivery 

In order to deliver the simplification program Suncorp was investing in automated testing 

frameworks that was supposed to support developing, configuring, maintaining and upgrading 

systems quickly. By implementing Continuous Delivery approach to their mainframe systems, 

they were aiming to combining their large and complex insurance mainframe systems into systems 

that supports common business processes across the company in order to push more insurance 

sales through direct channels (Buckley & Kordyback, 2015). 

The first year 

For the first year of the simplification program Suncorp decided to extend the testing in order to 

support the integration of the mainframe policy system with the new digital channels and pricing 

systems (Buckley & Kordyback, 2015). 

By developing automated acceptance criteria while different systems were in development, they 

managed to reduce the testing time for integrating the new pricing and risk-assessment system 

with multiple policy types. Automated testing also supported management and verification of 

customer policies through different channels, like online or call center.  

Results 

With Continuous Delivery Suncorp was able to reduce their life insurance systems from 15 to 2 

and reduce its complexity and eliminate 12 legacy systems (Buckley & Kordyback, 2015). 

Suncorp has now only a single code base for customer-facing website for all of their different 

brand and products to allow faster response to customer needs (Buckley & Kordyback, 2015). 

The simplification has allowed them to redesign and streamline 580 business processes allowing 

teams to improve services according to demand instead of improving each brand. The time it takes 

to deliver new products and services has reduced and they can increase their investment in all its 

touch points with customers. The simplification has allowed them to operate a more variable cost 



23 

 

 

 

base and scale the operation according to the market and business demand, predicted to achieve 

savings of $225 million in 2015 and $265 million in 2016 (Buckley & Kordyback, 2015). 

Our review 

By looking at the case study we can see that Suncorp was able to simplify their operation 

dramatically by implementing Continuous Delivery. Now working with more modern systems, 

they are able to react quicker to meet customers demand giving the company competitive 

advantage. Of course, these things take time and implementing Continuous Delivery is an ongoing 

process, there is always change for improvement.  

Opportunities 

With the information that previous researches have given us, we can see the are many opportunities 

that came with implementing Continuous Delivery. One of the main opportunity that companies 

can gain by implementing Continuous Delivery is the opportunity to invest in their employees, 

instead of hire them only for specific tasks and terminate their contract once their skills are no 

longer needed, companies should put emphasize on develop the employee skills so the employees 

will be able to improve their performance and solve more diverse problems that could come up 

within the operation of the company (Gruver & Mouser, 2015). Another big opportunity with 

implementing Continuous Delivery is the possibility to reduce the amount of software systems in 

use and with that reduce cost and the complexity when it comes to communications between 

systems.  

There are of course some weaknesses with Continuous Delivery such as it can take long time to 

implement Continuous Delivery and the start cost can be high. We have to keep in mind that It is 

a teamwork and in order to work everybody has to be in on it and the employees must have all the 

resources they need such as tools, support and authority (Gruver & Mouser, 2015).  

What we think could be considered as a threat is the complex and long implementation process in 

the beginning that often comes at a high cost. Companies might not see the benefits for a long time 

and therefore it might not be clear if the benefits outweigh the startup cost (Gruver & Mouser, 

2015). This might lead to companies deciding not to implement Continuous Delivery, and if a 

company does not choose to adapt, they risk being left behind. 
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One of the things we noticed were the potential strengths that we could find in implementing 

Continuous Delivery for example continuous improvement, meaning there is always a way to do 

better and get better (Gruver & Mouser, 2015). And with Continuous Delivery came quicker 

releases and quicker problem solving. This gives companies more competitive advantage over 

other companies and was valuable for the customer as the end user he benefited from these 

advantages.  

Where will the technology take us? 

It is hard to predict where the technology will take us in the next years. The massive improvements 

in the last years are likely to continue at the same speed or even accelerate. With the Internet of 

things and more things that are connecting to the internet the possibilities are endless. 

Connectivity 

According to the dictionary.com “connectivity is the state or quality of being connected or 

connective or/and the ability to link to and communicate with other computer systems, electronic 

devices, software, or the internet “(“Connectivity”, n.d.). 

In a lecture in Ný tækni Ólafur Andri Ragnarsson said that connectivity can takes three forms: 

“One to one, where an individual product connects to the user, the manufacturer, or another 

product through a port or other interface. One to many, where a central system is continuously or 

intermittently connected to many products simultaneously. Many to many, where multiple products 

connect to many other types of products and often also to external data sources” (Ólafur Andri 

Ragnarsson, verbal, Ný tækni lecture at Reykjavík University, 5. March 2019). 

With connectivity products can become part of large ecosystems and can be used for many useful 

things such as monitoring product´s condition, operation and external environment through sensors 

and external data sources. Smart, connected products can be controlled through remote command 

or algorithms that are built into the device or reside in the product cloud. They can be used to allow 

companies to optimize product performance in numerous ways due to the large amount of 

monitoring data from smart, connected products, twined with the ability to control product 

operation. 
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With monitoring, control and optimization capabilities combined it allows smart, connected 

products to achieve a previously unattainable level of autonomy.  

Smart Everything 

Traditionally we are the user, we use computer to use software, we control the software by telling 

it what to do and when. But recently the newest software is becoming aware of our actions through 

sensors, speech and touch. Software is controlling us in real-time. This new smart technology can 

used to help us as individual by making our life easier and be more productive. But this can also 

be used to help group of people, even a whole city to become more efficient.  

Personalized world is about your digital track record or your digital footprint. Mining data to 

understand people's behavior is becoming very big and valuable business. Companies see 

opportunities in advertising directly to their target groups. The ability to continuously learn from 

real-time customer usage of software has become attractive to companies. 

Software are becoming intelligent and starting to tell you what you need before you realized that 

you needed it. Smart software uses algorithm to calculate what you are likely to like and then it 

sends you recommendations, “if you like this you will also like this” or suggest to costumers with 

recommendations such as “frequently bought together” and “customers who bought this item also 

bought”. Music software such as Spotify recommend artist based on historical records of items 

that the users have viewed.  

Netflix also uses algorithm that know which image is more likely to get your attention and make 

you click play. Big reason for the success of these companies is because they have relatively 

successfully predicted what the customer what, and when they wanted it. 

Technology companies that are big on the market such as Facebook, Amazon, and more are 

collecting information about us and are using data combined with intelligent real-time software to 

do so. 

We are now entering the early stages of real-time software combined with practical artificial 

intelligence and these technologies are already causing dramatic transformation of industries. We 

are entering an era with self-driving electric cars, drones that transport goods and people, and 

where artificial intelligence systems will be able to control mass traffic. Other industries are also 
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changing fast such as the healthcare industry, where we have sensors in the body that send health 

data to a cloud service that uses artificial intelligence to estimate potential problems. Perhaps we 

will all have a personal digital assistant that will manage our lives, take care of our scheduling, 

registrations and bookings and even comfort us and advice. But one thing is clear, people are 

relying more and more on this technology and therefore it needs to work like it is supposed to do 

and all problems that come up will have to be fixed fast and efficiently. Continuous Delivery might 

be the solution for this. 

Is the business side and tech side moving 

together?  

From the information we have gathered while writing this paper we can conclude that the business 

side and the tech side are moving together. People, companies and organizations are depending 

more and more on technology moving the business side and the tech side together. Businesses are 

increasingly moving their operation to online or to applications as consumers are getting more and 

more technology advanced. Even toddlers know how to operate smart devices such as smartphones 

and tablets. Businesses see the opportunity in this development and the potential value it can bring. 

Developing applications for all age groups making sure they get cover all the potential marketing 

groups.  

It has almost become requirement for businesses to have a website at least if we look at the market 

here in Iceland and in the western countries. More and more people compare prices online before 

they physically go and buy the product. Sales over the internet has increased and many consumers 

decide to buy products from abroad and get them shipped to their home country. With all the 

improvement in technology the marketing group for companies has grown but at the same time 

there is more competition between companies due to the easy access to information for the 

consumer.  

With more consumers and companies depending on the technology side the requirement for more 

frequent updates and fully functional applications grows bigger and bigger. Companies will have 

to provide a solution that works and fulfills the consumers requirement on speed and functionality. 

System or application that stops running, for any reason, can have various effects on companies, 
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some companies will recover quickly and see no permanent effects while other companies might 

see drastic effects and never recover. In order to avoid this companies might consider 

implementing Continuous Delivery by evaluating what effects such a system downtime would 

have on the company.  

Our conclusion  

We gathered information from previous researches and other form of information that was 

available to us to help us find the answers to our research question: Is implementing Continuous 

Delivery worth it, from a business standpoint? The previous researches mostly focus on the 

technical side, but they did touch on the business side. We believe that we can answer our research 

question with the information we gathered from the previous researches and the other information 

that we have mentioned in this paper. Our answers will be based solely on the information gathered 

in this paper.  

Is implementing Continuous Delivery worth it, from a 

business standpoint?  

Is a hard question to answer, because it might be worth it for one company but not another. We 

will go through what were the difficulties and the benefits of implementing Continuous Delivery 

into these companies. From the previous researches in this paper all of the implementations of 

Continuous Delivery into the companies came with difficulties but were successful. There was one 

exemption in the study that studied Business to Business (B2B) where an added complexity came 

due to a multiple third-party application but nevertheless they were also successful in 

implementing Continuous Delivery. 

One of the biggest difficulties that the companies encountered was the human factor, which was a 

major factor in whether the implementation would be successful or fail. When making big changes 

to a company we always have to account for the human factor and need to remember that people 

are creatures of habit, and it is always easy for people to fall back to the way they used to do things. 

The company culture also plays a big role when it comes to accepting changes. The person or 
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persons that are in charge of the implementation always have to account for the company culture 

that exists within the company, before considering making any changes within the company.  

When implementing Continuous Delivery, the complexity varies. In the previous researches the 

variance of the complexities was most noticeable between companies do to the fact that one of the 

companies did Business to Business (B2B) and the others did Business to Customer (B2C). When 

a company does Business to Customer his clients are the end user, but when a company does 

Business to Business their product goes through their clients to a third party. It was easier in these 

cases for a company that does Business to Customer to communicate with the end user than for a 

company that does Business to Business, they have to rely strongly on feedback from their 

customers who has to be the intermediate between the company and the end user. To receive a 

reliable feedback, they have to rely strongly on the communication chain. Do to this process the 

company that did Business to Business was unable to have only one version of the software, the 

most recently deployed one. The company had to adopt to multiple environments therefore it had 

to have multiple versions of the software. Where the companies that do Business to Customer were 

able to have only one version, the most recent developed one.  

After the companies successfully implemented Continuous Delivery we could see common 

benefits among the companies. The results showed an increase in development productivity, such 

as it speeds up the problem-solving time of minor problems and reduced the time speed on 

manually deploying of new versions to customers. The results also showed a cost reduction of 

overall development and at the same time improved customers service and provided faster 

response to customers. 

After we have looked at the difficulties they had to encounter and the benefits they gained from 

implementing Continuous Delivery. We can see that there is a common theme in these different 

researches, and we can draw the conclusion that this will most likely yields the same result for 

similar companies. 

To answer the question: Is implementing Continuous Delivery worth it, from a business 

standpoint? When looking at the companies mentioned in this paper, they have shown that it was 

worth it for them to implementing Continuous Delivery. By analyze the results from previous 

researches, we can draw the conclusion that it most likely would be beneficial to implementing 

Continuous Delivery into companies, but companies may have to do some alterations so it can be 
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successful. The alterations companies may need to do may vary between companies, for example; 

the company in the previous research that did B2B had to have multiple versions of software do to 

the multiple third-party applications. If companies are willing to put in the time and effort it takes 

to properly implement Continuous Delivery. It is important to not look at Continuous Delivery as 

a quick fix, it is a long process. It took the companies in the previous researches many years before 

they could say that the implementing Continuous Delivery was a success. 
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