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Main objective of thesis is to develop a novel cost estimation model for industrial site service
activities. This financial model is devised for a particular global industrial firm specialized in
delivering electrical and automation solutions for marine business. General principles of the
new cost estimation model can be also utilized for other industrial service organizations.
Overall development of cost estimation tool is based on double diamond service design pro-
cess which considers main aspects of user experience. Cost calculation tool is devised keep-
ing in view the firm’s product portfolio and requirement of marine projects. This tool will be
utilized by firm’s sales support engineers in estimating site costs of new building projects.

This thesis starts with introduction of shipping industry in general. It highlights the incredible
growth in this sector owing to mainstream tourist activity which is boosting cruise industry
and ever-increasing demand of cargo worldwide. In the beginning, overview of cost estima-
tion methods for service business is given with aim to familiarize readers about challenges
and key concepts. This acts as a guide and naturally helps readers in better understanding of
the study.

Theoretical background of this thesis is built on various pricing methods and concepts that
can be applied to service industry. It gives a solid foundation about pricing strategies and key
principles about each method. This is followed by description of service design process, bene-
fits of co-creation and discussion how service design process is utilized in this thesis for esti-
mating the service pricing for the case study. Afterwards, there is discussion related to moti-
vation for choosing double diamond process and details of how different service design tools
help in our research process.

Empirical findings are based on detailed statistical analysis, depicting the dire need of new
cost based financial model. Qualitative research pointed out the limitations of existing finan-
cial tool used in the firm and sheds light on the reasons behind its inability to rectify the er-
rors embedded in existing cost estimation tool. New cost calculation tool is developed based
on double diamond process and associated service design tools with emphasis on user needs
and intended purpose.

Developed cost estimation tool was prototyped in Microsoft Excel and after rounds of feed-
back, it was tailored to address gaps present in the old monetizing model. Modular structure
of new tool offers robustness and flexibility. It can be easily customized to future needs of
the organization. Proposed cost estimation method presented in this thesis can be easily im-
plemented in related service firms for estimating service and site cost estimation. This study
showed a general approach how service design process and tools can be applied in developing
financial schemes for service-based firms operating in diverse environments.

Keywords: pricing methods, service design process, service organization, double diamond pro-
cess, marine industry, cost estimation methods.
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1 Introduction

Marine or Shipping Industry is considered one of the most important industry and constitutes
the backbone of trade infrastructure. It plays a vital role in the economy and growth of a
country. Although there has been quite impressive advancement in the transportation sector
by land and air, but still sea transportation is still very prime, also economical and tops the
list in the mode of transportation. With the world turning into a global village, there has been

a huge push in marine sector for bigger, faster and more economical ships.

According to Freight Hub (2018), sea trade contributes to about 90% of the trade done world-
wide. Although transit time for seaborne trade takes much more time than other transporta-
tion methods but still it has much more advantages, especially when it comes to large vol-

umes and economics.

Previously ships have been primarily used as mode of transportation for moving cargo and pas-
senger from point A to B. But there has been a paradigm shift in the recent years which has
given birth to new markets in marine industry falling under the category of leisure, especially
cruise industry. More and more luxury mega ships are being manufactured across the ship
yards worldwide. The recent trend shows a positive inclination in cruise industry along with
other vessels segments in the shipping sector. There are increasing number of new market
players that are joining cruise business. This has increased number of new vessels that are be-

ing built worldwide.

New Cruise Ships on Order | Cruise Industry News
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1.1 Background

It was discussed in the previous section that despite tremendous advancement of mobility
sources in air and land, marine industry still is on the top in transportation business. It was
highlighted that there has been incredible growth in leisure side of marine business especially
in the cruise industry. As tourist industry is flourishing, more and more people tend to travel
around the globe by air and sea. Although air travelling is still one of the fastest and reliable

ways of travelling but travelling by sea is also considered quite safe and secure.

With increase in sea trade volumes and in number of travellers for leisure purpose, companies
have been investing in marine market. In order to be competitive economically and also to

have technical distinguishing features, there has been great developments in ship building in-
dustry. With the vision to make bigger and better ships, companies have been digitalizing and
improving ship building technologies that can yield the goal of more economic and faster pro-

duction of ships.

In order to keep up with the market demand, ship building industry is going through major
revolution. This has put a lot of pressure for companies associated in the ship making busi-
ness, to grow and adopt to new technologies that can boost the production and also to de-
crease the time in making new ships. The expansion of business may bring challenges, com-
plexity in organization hierarchy and functionality of company. The difficulties may arise from
incapability to adapt to fast changing environment that is brought by market expansion, in-

creased revenues, amplified human resources and expansion of operations.

Normally in ship industry, budgeting and contracting is done years before ship delivery. It is
very vital that entities involved in ship making businesses have well-functioning internal pro-
cesses and cost estimation tools that can help in predicting actual cost and expenses before
contract signing. Detailed analysis, thorough knowledge, good financial and technical
knowledge is a key to correct budgeting of project. Ultimate success of any company depends
on financial success of the venture. Although it is quite hard to estimate all financial varia-
bles, especially when it involves materials that relate to volatile fluctuations but realistic as-

sumption about income and expenses can help in setting the right goal.

Accurate project estimation is a key to rightly setup project’s parameters, helps in keeping
up with the milestones and overcome project’s constraints and limitations. Therefore, it is of
utmost importance that cost estimation or budgeting tools are up to date and takes into ac-
count all realistic constraints, challenges and gives out financial figure that helps in predict-
ing accurate finances for the project which does not overshoots neither falls below realistic

financial figures.
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1.2  Motivation

The previous section discussed challenges that are faced during project budgeting and role of
cost estimation tools in defining the right market price for a certain project. The biggest

challenge is to predict the actual costs years before the delivery of the project.

The main motivation of this thesis is to use service design tool for shaping cost estimation
tools that organization can use flawlessly in development of project proposals. Main target
industry is marine and ship building. Service design is best known for its innovative approach
towards problem solving by collaboration and interaction of all relevant stake holders, by in-
troducing processes and methodologies that focus on eradicating bottle neck of problem and
looking at challenges from an entirely different perspective (Shostack 1982; Bitner, Ostrom
and Morgan 2008; Viio and Gronroos 2014).

It has been a bit difficult task to find research work that utilizes service design methods in
area of financial models or cost estimation tools for project-based companies. Therefore, ser-
vice design methods and processes were applied from a new perspective. The author of this
thesis has been working in marine industry for past 8 years in different roles and activities, so
main idea is to utilize his experience and expertise blended with knowledge of service design
methods and processes, to devise a cost estimation tool that can help in making accurate fi-

nancial project proposal for a given marine project.



One of the motivational goals of this thesis is to learn the practical application of service de-
sigh methods, their applicability in the real-world cases and challenges occurring in large or-
ganizations consisting of vast organizational structure, broad portfolio of products, services,

complex cross-functional communication and collaboration with diversified customers.

1.3  Research Goal

Key goal of this research is to develop a financial tool based on cost estimation for industrial
site service activities cost, devised for global industrial firm delivering electrical and automa-
tion solutions for marine business. Thesis is targeting one of the biggest companies known for

its broad range of products and services in the field of marine business.

Like any other project related companies, marine ventures involve several market players
supplying specific scope of supply. Only those companies are successful in project businesses
that forecast their real cost, map their assets with project plan and deliver as per intended

plan.

The financial proposal for marine project depends on number of variables and takes into ac-
count cumulative sum of site activities cost, equipment costs, site management, project man-

agement and general administration plus some running expenses for the company etc.

Equipment

Site Acitivites and
Engineering
(Commissioning and
site management)

Costs

General
Administration

Project Proposal

Y

Risk, Provisions and
Contigencies

R&D....etc.

Figure 3 Factors considered in project proposal estimation
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Keeping in view limitation of resources and time tenure, only one of the main blocks from
previously explained project budgeting factors was selected, namely site activities cost. The
reason of selecting this parameter was based on its volatile nature and challenges it poses for

accurate cost estimation for certain projects.

Main focus of research is to devise a calculation method for estimating the cost of site activi-
ties by minimizing the error arising from the influential factors and to utilize easy and simple
processing of data collection. It should improve user experience, provide quick and accurate

estimation for different projects having variable scope of supply.
As a summary, goal is to address two main questions:

1. How to devise a cost-based financial model for site activities that take into account

complexity and diverse nature of marine projects?

2. How does the financial model for site activities improve user experience and predict

accurate cost estimations for its intended user?

The ideal objective is to create a cost-based tool that is simple to utilize and considers all the
critical elements causing financial deviations. The pricing model should be based on modular

structure which makes the modelling flexible and adaptable to future customizations.

1.4 Research Approach

Initial work will consist of studying available cost estimation tools used within the organiza-
tion and follow ongoing practices used in making estimation for site activities for projects. Af-
ter that we will focus on finding limitations of current tool and associated reasons for that.
This will help in targeting and figuring out intended characteristics in new tool and avoiding

shortcomings from previous version of cost calculation tool.

We will utilize double diamond process model and relevant service design tools to highlight
shortcomings, findings and new insights about new/alternate cost estimation model. After
completion of this task, findings from service design process are prototyped and finally tested

to verify authenticity of the new cost calculation tool.

In addition to service design process, we will utilize concept of fish bone diagram, also known
as cause and effect diagram. José Blesa & Blehm (2015) described it as a great visualization

tool that helps to break down complex chain of processes and categorizes potential reasons or
limiting factors causing discrepancy in expected results. This tool is well known for identifica-

tion of root causes of problem and is a famous quality control tool.
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1.5 Research Structure

The research is divided into two categorize:

e Theoretical knowledge: It comprises of details about service design methods and pro-

cess applied in the thesis.

e Empirical development: It is based on double diamond service design process utilizing

both qualitative and quantitative data.

In first step, theoretical framework is collected about various pricing strategies used in fi-
nancing industry. Key goal is to analyse price modelling techniques, how these are evolved

and to study the applicability on our case study.

Second step consists of devising financial model for site activities based on the insights col-
lected from relevant stake holders’ interview. Contextual interviews are conducted in this re-
gard from people having experience in this field and also from the supporting staff of project-

based firm.

Insights collected from second step are combined with knowledge gained in first step to
model new cost assessment model for site activities. After devising cost estimation tool, it
will also be tested for its authenticity and to offer better usability experience for its users by

offering improved user interface.

Service design
methods and
Processes

Theoratical
knowledge

New Cost
Estimation tool

Quality tools
Fish Bone

Data from
Interviews

Figure 4 Structure of Research
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2 Literature Review

Cost estimation of services has always been challenging. As service is an intangible product so
there is no hard and fast rule for devising a pricing strategy for offered services. It is quite
different from pricing methods used for tangible products, which can be easily scaled. Prod-
uct pricing can be based on its cost of production, value in market, competition, transporta-
tion cost, gross margin and marketing costs. Same technique cannot be applied for pricing of

services.

Site activities falls under category of service business. Its intangible nature makes it difficult
to measure and quantify. Service is based on actual value perceived by end customer and ser-

vice provider.

One important point is that services and its prices are built in relation to customer needs and
demands. Viio and Gronroos (2014) points outs the fact that for developing business relation-
ships between buyer and seller, mostly latter one has to adapt to growing needs of the first
one. This study focuses on same fact and gives quite intrinsic framework that can be used by
commercial firms that can modify and change their sales process to fulfil/exceed the cus-

tomer expectations.

Any company, irrespective of its pricing model, will not be able to make money if customers
are not willing to pay for its service. One important point that should be highlighted here is
that irrespective of the pricing strategy used, feedback from customers is very vital to check
and interpret customer’s anticipation towards acceptability of pricing and services. Customer

feedback give us valuable information of user’s perceived value.

Anticipation of
customer related to
product/servcies

Expected service

Customer
gap

Actual service
experienced by
customer

Perceived service

Figure 5 Customer Gap analysis
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2.1 Service Pricing

Indeed, pricing is one of the most challenging tasks which companies faces while launching
their products or services. Optimal cost estimation tools require extensive research, resources
and time. In general, companies are not looking for high or low pricing but are more inter-

ested in price structure which gives the best return on investment (ROI).

According to Wirtz, Chew and Lovelock (2018), in development of pricing strategies, most sig-
nificant factors to consider are cost of service or product, competition in market and cus-
tomer-based characteristics. In addition to that, Hinterhuber (2004) states that there are
three main key elements in making decision related to pricing, namely value perceived by the

customer, competitive analysis and internal cost/profit examination.

Amanda (2017) discusses different methods used in pricing models used in service business
and highlights challenges each model face in calculation of service pricing. She points out the
fact that charging your customer for service is not in direct correlation to amount spent in

performing those services.

There are many aspects contributing in service pricing and depends on various factors, for ex-
ample support and documentation, after sales support, insurance, familiarity and user experi-
ence. All in all, value observed and evaluated by customer is a key to evaluate the service
and its pricing. One simple evaluation tool is checking quality of the service. Lanze (2015) en-
lightens that consumer value is mostly inferred from quality. However, he also points out that
it is not always corelated and sometimes quality can also exist independent of value inferred

by consumer.

Amanda (2017) gives meaningful direction for service pricing by explaining pricing model for
service business. The most conventional and simple approach is to calculate unit cost model

like hourly rate for service pricing. It is described in following steps:

I Determining base cost

The most vital factor is finding out exact expense borne by the company for providing
services for its customers. Hourly rate cost model is based on finding and understand-
ing true cost experienced by company. Base cost can consist of multiple items as

highlighted in following figure:
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Base Cost

. Wages, Employment taxes, Employee
—> Direct Cost benefits etc.
. Rent, Utilities, Equipment, insurance,
Indirect cost E>E> Marketing advertising etc.

— Miscellaneous E>E> General administration, R & D etc.

Figure 6 Formula for base cost

All these items, mentioned above, accumulate to make base cost that is incurred in
performing services. Collection of data is simple and consumes time, but it is a one-
time process. In case of big companies, there are hidden cost elements in form of
selling, general and administrative expense that is shared between different business
unit. Once the elements in base costs are defined then it is a matter of processing the

calculation.
Calculate unit cost (Hourly rate)

Hourly rate is very common pricing technique followed in service businesses. The ben-
efit is evident from its simplicity. One needs to count number of hours spent on a cer-
tain development project and then multiply it with calculated hourly rate, it will give

the cost right away.

As an exercise, if firm decides to hire a worker and plans its work for 37,5 hours per
week, multiply 37,50 hours by 52 weeks. This calculation results in 1950 work hours

for whole year.

But this is not a realistic figure as it includes also non-working time which includes
national holidays, vacations, sick leave etc. that employee normally take off. Just for

sake of simplicity we define it as if it will take 10% of non-working time.
Non-working time = 1950 x 0,10 = 195 hours
Actual working hours per year = (yearly hours - non-working time)

= 1950 - 195 = 1755 hours
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After having figure for actual working hours for whole year, now calculate billable

hours by following formula:

Billable hours = (Actual working hours per year - nonbillable hours)

Non-billable hours account for tasks that do not generate revenue, like sourcing cli-
ents, general administration, facilitation services and filling out paperwork. This fac-
tor depends on hierarchy of company and nature of business in which company is

dealing. Therefore, this factor can vary from company to company.

As an example, consider 25% of time is non-billable

Non-billable hours = 1755 x 0,25 = 351 hours

So, billable hours become = 1755 - 351 = 1404 hours

From the step 1, base cost for business including all expenditure is then divided by
billable hours to estimate hourly rate with profit. Considering base cost for whole

year for particular employee is 70,000 €.

Base cost for employee
Billable hours

Hourly rate (without profit) for employee =

= 70000/1404 = 49,85 €/hour

Include profit margin

Normally service business operates between a profit margin of 10% to 30% but it de-
pends on multiple factors ranging from market situation to individual decisions. A
profit margin is also considered as a key to make cash reserve which shows value of
company and also it helps in business growth if certain part of profit is invested back

in business.

Finally, the hourly rate that can be utilized for estimating for pricing services of a

business can be gives as follows

Commercial Hourly rate = Hourly rate without profit x profit margin

From above example, considering a profit margin of 30% will yield following commer-

cial hourly rate.

Commercial Hourly rate = 49,85 x 1,30 = 64,8 €/hour
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Finally, calculate number of hours spend on a certain project, simply multiply it with

commercial hourly rate to evaluate price for that project.

2.2 Challenges in pricing Strategies for services

To make a profit, one needs to sell a product more than sum of all incurred cost. In product-
based business, it is easy to get a reference point for original cost paid for the product.
Knowing this reference, makes it easier to put a price tag by simply adding a margin. Service
business is a special case where devising a price which would generate a target profit is not
very easy and straight forward. Amanda (2017) highlights this fact by point out reason for it
which is unavailability of reference for base cost. This calls out for the fact that service pric-
ing should include all the intangible aspects of the business, for example time invested by

company and value perceived by end customer.

Service pricing requires experience and theoretical expertise in formulating a link between a
conceptual understanding of service pricing and complexity faced in real business cases. The
easiest approach is to analyse available pricing strategies in similar service businesses and
replicate pricing practices and strategies used. But this requires that pricing concepts and

strategies should be understood at a more abstract level (Irene 2001).

Another challenge is also related to nature of business as well. Diverse nature of business can
add complexity to pricing structure also. For example, business to business (B2B) and business
to consumer (B2C) marketplaces have modernized the way to exchange goods and services,
and firm needs to adapt and innovate for higher revenues. This brings in new challenges
which firm faces in modelling prices which it should introduce in market before it becomes

confused (Desiraju and Shugan 1999).

2.3  Pricing Strategies for services

As discussed earlier, pricing of services is not as straightforward as pricing for goods. Service
pricing is complicated, and customers evaluate pricing of services differently than goods.
Zeithaml, Bitner and Gremler (2016) has expressed three key differences between customer
evaluation of pricing for services and goods. Then he explained common pricing structures for
services and associated challenges. In later part of chapter, author defines customer percep-

tions of value and explain appropriate pricing strategies

There are many pricing concepts and there is no such thing as right or wrong pricing strategy.
In this section, we will overview different pricing strategies to create a solid foundation that
can act as a starting base for our cost estimation tool for site activities. We will concentrate

on following pricing strategies:

1. Cost-based pricing
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2. Competition-based pricing

3. Demand based-pricing

4. Price Differentiation

2.3.1 Cost-based pricing

This resembles with the conventional estimation method and is frequently used in areas like
construction, engineering (consultants), legal services (lawyers) and utilities. The formula of

cost-based pricing is

Overhead

—— | Direct Costs + + costs

Figure 7 Formula for cost based pricing
Direct cost is actual expenditure (resources and labour used to produce services).
Overhead cost is expense incurred for human resource, rent, taxes, insurance etc.
Profit margin is % factor of full costs.

It is very difficult to define unit for service purchase and hence price per unit is vague entity
for service pricing. Therefore, many services are not sold in terms of measured output, in-
stead they are sold in terms of input units. One strategy is using cost-plus pricing where com-
ponent costs are calculated in addition to a mark-up. It is typically used in industries where it
is essential to calculate costs in advance such as construction, site activities or engineering.
Professionals, for example engineers, technical consultants etc., use pricing strategy also
called as “fee for service”. This strategy represents cost of time used for providing the ser-

vices.

2.3.2 Competition-based pricing

This strategy considers pricing charged by various competitors in same industry or market seg-
ment. This method is used either in case of standard services or if competitors are few large

service providers.

In service business, price signalling take place in markets when there is high concentration of

sellers. The price offered by one company will be matched by other competitors almost
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immediately. One of main challenges in this pricing strategy is that in case of heterogeneity
of services, offered by the service providers, it is not appropriate pricing method to use. It

does not consider actual cost and demand level of service in market.

Daria (2017) stresses on need of competitive price analysis to get an idea about market pric-
ing. It demands companies to include customer data, product offering and market trend in

price analysis.

2.3.3 Demand-based pricing

It is based on what customers will pay for provided service in certain market. It considers cus-
tomer’s perception of value offered to them. It is one of the major approaches used for pric-
ing. In this approach, customer’s perception of value is anticipated and is one of most widely

used pricing strategy especially in service business.

Customer perception of value is very important factor that needs to be considered in de-
mand-based pricing. Customer perception about value of service being offered varies inten-

sively. Customer definition of value can be categorized as follows:

Low price

quality what | get for
the price | pay

Value
Means

Customer value
perception

Y

what | want in

service or product

All that | get for all
that | give

Figure 8 customer value perception of offered service

In demand-based pricing, non-monetary cost and benefits must be considered while calculat-
ing customer’s perceived value for offered service. When non-monetary costs are required in

service, monetary price must be adjusted for compensation. Whereas when services include
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non-monetary costs, customer is more likely to pay a higher monetary price for service. It
might be difficult to determine the value of monetary and non-monetary items from cus-

tomer’s perception.

2.3.4 Price Differentiation

In this price strategy, companies sell same services or products at variable prices in different
markets. It is also called as price discrimination (Krugman and Obstfeld 2003; Phillips 2005).
Although price discrimination is allowed in different markets but to discourage any favour or
competitive edge to certain group or company, marketer should make sure that such price

discrimination does not violate any local laws (Dibb and Simkin 2004).

This strategy is mainly adopted in regions where buying power of customers vary a lot and
they are willing to pay differently. Companies following this pricing model, tend to opt for
maximum sales revenue at an acceptable value which is rather at low profits. The bulk quan-
tity results in generating larger revenues and result is substantial profits. One of necessary
condition that promote this pricing model is that company should have competitive edge or

power so that there is no competitor in market (Economics Online 2019).

This price model gives supplier more control over pricing of market and higher potential to
charge consumer at desirable price. However, price difference that tend to create authority
to company for creating a monopoly might have legal consequence if it gets detected. (Grun-

dey and Griesiene 2011).

2.4  Service Quality and Pricing

Quality is an important factor that contributes to overall price, both for tangible products and
services. Anderson and Zeithmal (1984) highlights that research shows service quality gives
strategic benefits in capturing market share and return on investments. Service pricing is crit-
ically linked to service quality in the sense that generally consumer perceives the quality of

the service based on the pricing.

Lewis and Booms (1983) share that If the service price is too low, it may give a sense of low-
quality service. Whereas high pricing may trigger consumer to have high expectations which
in reality may be difficult to meet in service delivery. So, pricing of service needs to be done
in a smart way to give realistic perception to consumer about the quality of the service and

hence attain customer’s interest.

Storbacka, Strandvik and Gronroos (1994) discusses that service price is connected to the ex-
pectation of customer. It might be the case that low quality service is still acceptable if it fits
budget of customer. Storbacka et al. (1994) gives a paradigm shift in areas of service quality

and customer satisfaction. It highlights general assumption made in service quality that
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quality lead to profitability. This study emphasizes that this assumption needs to be verified
to evaluate true cost of service quality. It gives new perspective to traditional quality ap-
proach and highlights important elements in chain that impact service quality, customer loy-

alty and profitability.

Traditional approach:

Service Building | _,| Customer Relationship
Quality relationship Retention Profitibility

Figure 9 Traditional approach

Author adds new perspectives to the sequence (highlighted in white)

Service Customer Perceived Patronage > Relationship
quality commitment alternatives concentration revenue
Perceived Customer Relationship| ¥ |Relationship Customer
value | | satisfaction | g strength e longevity > rperlgftnllgbsim}
Perceived Critical Episode Relationship
sacrifice Bonds episodes configuration ™| costs

Figure 10 A relationship profitability model (Storbacka, Strandvik and Gronroos 1994)

2.5 Quality Control tool

Ishikawa (1989) is a well-known Japanese quality control expert. He is given credit for his ex-
tensive work done in area of quality control. One of his most important invention is the fish
bone diagram. Ishikawa (1985) highlights quality as the most powerful marketing weapon. Fish
bone diagram is easy to understand, visualization tool that can help employees in big compa-
nies, having broad range of product portfolio, to identify and avoid issues in their processes

that can lead to bigger problems.

This tool works best when utilized in brainstorming sessions involving multiple stake holders
to focus on key issues. Fish bone diagram is widely utilized in other quality control techniques

as well.

Quality tool, fish bone diagram, offers the following benefits:
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1. It can be used in workshop on brainstorming with people from various departments to

work in synchronism.
2. It helps in identifying multiple key root causes simultaneously.

3. The visualization offers quick view of gathered points and is easy to follow.

Categories
—_s

.

—_—
é \
— Causes

—

Figure 11 Fish bone diagram (http://goleansixsigma.com)

2.6 Case Studies

Company XYZ, under discussion is a market leader in area of electrification and automation
solutions for marine business. This company is positioned globally in over 100 countries and is
one of the key companies providing electrification to utilities and consumer around the globe.
This company has always been a pioneer in development of new technologies by investing in
research and development. In marine business, this company offer a wide range of products
and service. It mainly acts as a solution integrator for the whole electrification scope of ship,

from propeller to the bridge.
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Figure 12 Marine Company XYZ portfolio

Company under discussion comprises of three main divisions as highlighted in above figure.
Each of these division has further sub divisions and are based on certain products and services

respective to that division.
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3 Service design Process

Services are defined as intangible interactions that are tied to experience. According to Ko-
tler and Armstrong (2001), a service is “any activity or benefit that one party can offer to an-

other that is essentially intangible and does not result in the ownership of anything”.

Service design has evolved rapidly in past couple of years. Morello (1991) has described ser-
vice design evolution and emphasize that it emerged as a contribution to a changing context

and defines possibility to what a certain group of informed thinkers can do.

Deeper understanding of services and service design is made possible by introduction of the
interaction perspective that has made up liaison with research and interactive design method-
ology. This concept was presented by PhD research by Pacenti (1998). She is known for her
valuable contribution in the area of user experience and service design. This contribution has
made it possible to see benefits which service design (focused on the service interface) can
offer between Service Management (focused on service organisation) and Service Marketing

(focused on service offering and market).

One of the major application area of service design process is in the development of new ser-
vices that are based on user-oriented research and analysis. The tangible part of service that
a user experience can be termed as service interface. It consists of people, products, infor-

mation and environments that will support user experience (Sangiorgi 2009).

Service design tools and methods are similar compared to qualitative research in the sense
that both are holistic and creative processes that demand intense contact within a real-life
goal (Madden and Walters 2000). Service design process and tools tend to make a bridge be-

tween working and innovating (Brown and Duguid 1991).

This chapter focuses on answering main research questions highlighted in chapter one and dis-
cusses application of service design process that are utilized in overall approach in estimating

the service pricing for the case study.

3.1  Service design benefits

Service design is playing a vital role in offering businesses sustainable and profitable value
proposition that has a positive impact on firm’s financial, operational and human resources

which is critical to both established and emerging businesses, specially start-ups.

Levitt (1972) highlighted importance of service design by following statement “There is no
such thing as a service industry. There are only industries whose service components are

greater or less than those of other industries. Everybody is in service”.
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Author Gummesson (2006) highlights benefits of service design and writes that it identifies
needs of users’ in elaborative way, while involving all relevant stakeholders throughout entire
service process, and wisely taking into account interaction between services and users with

goal to attain customer satisfaction and user engagement.

3.2 Co-creation and its benefits

Studies have shown that value creation is core key in any business sector and based on re-
search it is quite evident that value creation concepts have been revolutionized. Previously,
by default, firms were focusing their own resources for imparting value to its service but now

end user is considered as main driving factor along with firm for creating value.

Co-creation considers active interaction between end-users and service designers of the firm
during entire service development process. It is a collaborative effort between customer and

service providers (Moritz 2005).

According to Vargo, Maglio and Akaka (2008), value and value co-creation are core purposes
of services, which implies collaborative and interactive exchange of the value between ser-

vice provider and service user.

As Stickdorn & Schneider (2011) identifies end user as key element and mentions the signifi-
cance of putting end user at core centre of a service design process. Potentially, this is not a
single customer group, therefore service design should take into account needs and expecta-

tion of each customer group.

()

VALUE

Figure 13 Co-creation enhances values for both parties

Keeping in view importance of co-creation, all relevant stakeholders and key end users have
been involved in research process (ethnographic research) and also in brain storming sessions
(workshops). This has helped in focusing on core problems and challenges hidden in new price
estimation tools. It also tends to bring validation of process developed for devising cost esti-
mation tool. The outcome from tool will be validated by series of iterations and by comparing

it with real project figures that have been executed.
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3.3 Design thinking and service design process

During last few years, design thinking has contributed to innovation process and facilitated it
by introducing tools and supporting theory which has gained great appreciation from research
communities worldwide. Design thinking tends to develop and nurture equitable thinking into
innovative idea. It is focused on human thinking and proposes human centred approach that
develops empathy for target group and observe behaviours. Most differentiating aspect of de-
sign thinking is that it promotes interdisciplinary collaboration and targets main project and

its solution rather than highlighting the complexities or problems.

Desian Design Thinking can change the way of product
°s!d developing products, service,processes and
Thinking strategy.

Figure 14 Co-creation enhances values for both parties

There is a wide a variety of models under umbrella of design thinking that have been devel-
oped over passage of time. Good thing about these tools and models is that these methods
are not rigid protocols that need to be followed strictly. Instead it provides a framework that
one can adapt according to task at hand depending on outcomes needed or based on available

time and resources.

One of the most widely used tool in service design projects is “The double diamond model”,

developed by the British Design Council in 2005.

SERVICE DESIGN THINKING SERVICE DESIGN DOING

TRIGGER

DELIVER @ sovron

VISION & PLAN

——— problem ~— prablem/solution fit — —— product backlog — +— product increment =

Figure 15 The double diamond model (http://www.ing-experience-design.com)
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As evident from diagram, double diamond model comprises of four distinct design phases

called discover, define, develop, and deliver. It maps design process into points where think-

ing and possibilities are broadened to explore and narrowed to focus on prime objectives (De-
sign Council 2005).

Discover

First quarter of double diamond model takes into account start of the project. Service
designer needs to mark challenges, shortcomings and problems of task at hand. The
designer should try to understand main goals of service and try to explore in a new
way, notice new things and tend to gather insights. Key focus is to see things from a

new perspective and accumulate insights.
Define

In second quarter, aim is to map all insights gathered from phase 1 and make sense of
all possibilities so that it can open channel to actionable tasks. These are then
aligned with organizational needs and business objectives. This creates a list of items
that can be scrutinized in terms of priority and feasibility keeping in view main objec-
tive and available resources. One important point of this exercise is not to avoid mis-

takes as it is more beneficial to rather explore and learn from mistakes.
Develop

Third quarter takes initial design brief from previous step which consists of ideating
and concepting. Now through an iterative process of developing and testing, we get
outcome prototype of product or service concepts until they are ready for implemen-
tation. One challenge is to prototype intangible services concepts. It may require ex-

tra efforts to prototype services in an environment which is identical to reality.
Deliver

Final quarter represents delivery stage of process where resulting project (method,
service, product etc.) is finalised and produced. Resulting project is launched and
should target intended goal which is identified in phase 1, Discover. It also includes

final testing, evaluation and improvements done by feedback loops.

Design flow of this research is based on above mentioned service design process. In this the-

sis, | have utilized application of double diamond model owing to its iterative nature and ease

of application that | believe would be helpful in improving and also refining the solution.
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3.4 Phase - 1 Discover

As highlighted in above section, this phase is start and fundamental part of the service design
process. In this phase, main goal is to get a clear understanding of problem and gather in-
sights from perspective of current and potential customers. It is crucial for successful service

design to explore and understand service-users’ needs.

In this case study, focus will be to collect limiting elements that are causing error in right
cost estimation, in current cost calculation model. In this early phase, we will use two tools
namely quantitative and qualitative research tools. These two tools will act as means to accu-
mulate all information available to form a firm foundation from which, we can find available

alternatives.

3.4.1 User research methods

Research approach is beneficial in sense that it encompasses a broad range of different tech-
niques ranging from broad assumptions to meticulous methods aiming for data collection, in-

terpretation and analysis (Creswell 2014).

Research methods are broadly categorized as quantitative and qualitative. Although it is hard
to make a dividing line between these two research methods but Bacon-Shone (2013) speci-
fies that sometimes it is differentiated by type of data collected namely directly measurable

(quantitative) vs. recordable (text, audio, video etc.) (qualitative).
l. Quantitative research (Statistical research)

For simplicity it can be said that quantitative research concentrates on statistical or
empirical data. As the goal of this thesis to develop cost estimation tool, therefore,
statistical analysis gives the overall performance and authenticity of tool by making
comparison data with tool output vs actual data. The statistical analysis is easy to un-

derstand and gives user quick understanding of financial data.
Il. Qualitative research (Ethnographic research)

Second one, qualitative research is categorized into those methods that tend to em-

phasize on maximum collection of data by focusing on one particular topic or subject
for a period of time as identified in Newman and Benz (1998). This method is applied
in area of ethnographic research, document studies, observational and interview

studies etc.

| have performed ethnographic research as | consider it to be very beneficial in gath-
ering of information for given task. Interview was conducted with relevant stake hold-

ers involving key persons ranging from commissioning engineer, project managers,
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head of project management, technical bid managers and sales support manager. In-
terview template, practices and guideline were based on material recommended by
author Portigal (2013).

. Mixed research

Recent publication (Creswell 2014) defines another research method called mixed re-
search method that is based on combination of both qualitative and quantitative
methods. | have utilized this research method in my thesis as it gives a holistic view
of research problem that is essential for my thesis. In order to get a solid understand-
ing of hidden key factors resulting in wrong estimates in current cost calculation

method, | decided to choose mixed research method.

3.5 Phase - 2 Define

In this phase, all key insights are analysed to formulate a clear definition of fundamental
challenge or problem to be addressed through a design-led product or service. Based on dis-
covered key insights, we will focus on important issues to tackle in this case study. This phase
will shed a clear light on definition of problems and it will help in interpretation of chal-

lenges.

The main objective of this phase is to make a list of actionable items sorted in order of prior-

ity or feasibility by keeping in view main objective of project.

3.5.1 Workshop and Brainstorming

This is one of the most essential ideation tools which involves working with group of people
belonging to different area in a logical and structured way, in order to collect and generate
alternative thoughts and solution to problem. Key goal of this ideation technique is to pro-
duce a concise set of ideas rather than making long list of either viable or non-viable solu-

tions. After collection of precise ideas, it can be taken forward and further improved.

It is of utmost importance that workshops, and brain storming session are well planned and
done in controlled way. During start of session, facilitator informs the participants about
rules, then engage all participants to contribute and build ideas focused on the topic at hand.

This enables to generate most important set of productive ideas.

Osborn (1953) shares his experience in his book that how he was able to develop improvement
in quality and quantity of ideas produced by same employees who were first thought to be
non-innovative. Brainstorming should target out of box thinking and support breaking out of
traditional thinking patterns. Session should be equipped with tools and roadmap that helps in

evoking creativity and generate innovative ideas.
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Figure 16 Key elements in a workshop (https://www.process.st/brainstorming-process)

| conducted workshops with different key stake holders and kept the guidelines as per the
above figure. This helped in good discussions and collection of useful ideas for developing

new cost estimation tool.

3.5.2 Personas

Personas are defined by bringing together lots of information about similar group users to cre-
ate a single character that represents the group. Within a group, all users have similar activi-
ties, attitude and behaviour. This is valuable synthesising and sharing large bodies of user re-
search. It focuses on needs of users. Personas can be represented through visual materials for

enhancement and recognition.

Personas are very beneficial in understanding end users. This can help service provider to de-
velop service keeping in view actual situation and demanding factors of intended user. In or-
ganization that is serving a broad category of users, it is almost impossible to tell story of
what life looks like for a customer currently and how they would like that to change in the fu-
ture. To cater this issue, segmentation of user data is done in order to structure research and

identify key personas.

Based on extensive research, | learnt that user group has different needs for site activities

costing tool. So, in this thesis, different personas are considered for site activities cost tool.
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User group for site activities is based on vessel segmentation. This is explained in next chap-

ter in detail.

Title

Goal Motivation
oals
Incentive
|
Growth
|
i Adaptabili
Frustrations aptability

Preferred Channels
Bio

Traditional solution

New solutions

Age:
Work:
Location:

Referral

Figure 17 Persona template (https://xtensio.com/templates)

3.6 Phase - 3 Develop

It utilizes information collected in last two phases. Solutions or concepts are created, proto-
typed, tested and iterated in this phase. Stickdorn (2011) emphasize on the fact that end us-
ers need to visualize whole service concept to clearly understand way in which service will

work. Therefore, it is vital to prototype ideas in a state that are close to reality.

3.6.1 Service blueprint

Service blueprinting is an innovation technique that can help in boosting service characteris-
tics and solving related management challenges. It evolved as a process control technique for
services that offers numerous benefits like solving problems preventatively, and also it can

identify failure points in a service process.
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Figure 18 Example of service blueprint of a police station

It allows firms to visualize service processes, points of customer contact, and physical evi-
dence associated with their services from their customers’ perspective. Moreover, it also illu-
minates and connect fundamental support processes throughout organization that drive and
support customer focused service execution. Authors describe that service blueprinting has
been incorporated as a highly effective and very adaptable technique for service innovation,
quality improvement, customer experience design, and strategic change focused around cus-

tomers (Bitner, Ostrom and Morgan 2008).

In this thesis, service blue print is created by useful input given by firm’s stakeholders and to
create a common understanding of service process. This will help us in understanding services

offered and map financial costs associated with it.

3.6.2 Rapid prototyping

In this step, rapid prototyping is done based on collected data from above steps. It can be
done for products as well as for services. Especially in service related businesses, it is a great
experimental tool for understanding and testing user experience. It gives real world feedback
from end users that helps in improving services or products which in end ensure better and

more relevant outcomes.

Rapid prototyping does not have to be concise and detailed, rather it can be quick and cheap,
so it should not consumer extra time and resources. This stage allows a solution to be iterated
and improved before it is rolled out. It is a great way of developing an idea tangible from an

early stage through cheap mock-ups which eventually helps in saving resources and lower risk

of failure in the end.
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Figure 19 Process of prototyping

Based on above prototyping process, feedback from end users which consists of interactions
and touchpoints, is reviewed to point out shortcomings and pitfalls in existing service. It is
then refined to consider needs of users. The next step is to improve solution by eradicating

deficiencies contributing to errors.

3.6.3 Business model canvas

It is basically a framework of a company that defines how company creates value for itself
and its customers. It shows guiding framework that combines all the information generated
from development work done during innovation process. It is very practical and easy tool to

highlight key elements and strategies involved in business model.
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Figure 20 Business model canvas (https://www.northforward.com)

As illustrated in above figure, business model canvas consists of nine sections which are build-
ing blocks of whole framework. It visually shows the key activities occurring within an organi-
zation and helps in streamlining key activities. This can help to define structure of value
chain required by company to create and improve offering. Complementary assets are identi-
fied which are needed to support revenue generation mechanism for company which finally

estimates cost structure and profit potential in producing offering.

3.7 Phase - 4 Deliver

This phase consists of producing and implementing solution that are practical and working.
Key focus elements of this final stage are final specification and production of working solu-
tion. In order to verify authenticity of solution, testing should be done. In addition, it is im-
portant to capture user feedback, especially from colleagues and relevant partners. In order
to aim for continuous improvement, development process is shared and improved over the

passage of time.

Development process of alternate pricing model has been done keeping in view resources, ex-
pertise, product portfolio, area of excellence and inputs from employees of company men-
tioned in case study. Then in the end, outcome of final cost estimation model is tested, by
comparing it with actual cost reported in already delivered projects having similar scope of
supply. In addition to this, output data of new tool is also compared with old pricing model to

see the difference.
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4  Development process and findings

This section gives a brief overview of development work done in thesis for devising cost esti-
mation model for site works. Before proceeding with details, process model has been devel-
oped to explain main approach utilized in this thesis. As this thesis comprises of comprehen-
sive work flow, process model helps readers to map details and main objective throughout
service design process. It tends to create simplicity out of complexity for facilitating readers.

It helps in better understanding as each milestone during the thesis work has been mapped in
below process model.

’ Direct Cost Indirect cost ’ Misc.
Unit Cost Estimation <
Cost per hour/day
’ Company detailed product portfolio ‘ Base mutlipliers
: Project Shipyard "
E;i‘;:":: ’ Motor »’ Generator ”’ Drives a’ Swhd. ‘ Scale Tyjpe Expe':{ence Location

Propulsion

system ’Propulsion %’ Steering ‘*’ c‘:::i': 9 ‘
Digital Remote . _»| Remote
system ’ Control %’ autcmaticy service

ﬁ SAP Based
Personas Reporting
(Ship types) ‘ ‘ >

I

Engg Hours + Additional
requirements

Work boat
Cruise

Figure 21 Process model for cost estimation tool

The process model is the cost estimation tool, developed for industrial site service activities
and the main result of this thesis. The user of this process model tool can use the same ser-
vice design methods in tailoring the tool for his specific application. Core task starts by se-
lecting cost-based pricing models out of different available pricing strategies. In cost-based
pricing, unit costs are determined based on calculation method listed in section 2.1. Based on
product portfolio of the company, amount of site work is estimated in terms of man days re-
quired for each products’ installation and project-based engineering work. For making calcu-
lations simple, different vessel types are categorized into four main ship types. For each ship

type, fixed costs are estimated based on project requirement (e.g. engineering hours, length
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and complexity of project etc.). This categorization helps in application of this model to all
ship projects without requiring extra calculations. In order to reduce complexity, base multi-
pliers are utilized in cost estimation for taking into account big variables (e.g. location of pro-
ject, shipyard technical capability etc.) that can have tangible impact on project costs. After
including all these factors, cost estimation model is prototyped and tested. The final model is
implemented in Microsoft Excel to list result in a way that is identical to SAP reporting system
used by the company XYZ. This reporting gives a possibility of check authenticity of tools by

cross checking the cost predicted by tool and actual costs incurred after project execution.

4.1 Summary of the Service Design process

The design process, followed in this thesis, comprises of four main phases. These main phases
consisted of further stages which comprised of different activities for collection, analysis of

data and devising basis for cost calculation method that lead to new cost estimation model.

Visual representation is the best representation of service design process, that makes it easy
to follow and understand. | have also compiled overall service design process in graphical for-
mat in order to make it easier for readers to follow the analogy behind working process used

in the development of new cost estimation model.

Understand the problem | ?na.lyze be PTG £ 1 | Implement the solution
N | findings test N o .
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- I | Actionable Visualize new !
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Figure 22 Overall service design process

Double diamond process model has been selected in this thesis as it involves emphasis on

problem analysis that acts as basis for creating a solution for problem. Above figure sheds
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light on various service design stages to double diamond model and give details about process

and activities involved in each stage.

Above figure maps all important elements and shows key activities involved in making of new
cost based financial tool. It describes main objective and progressive learning done in each
phase of double diamond model. In addition to this, it also gives a glimpse of all service de-
sign tools and brainstorming session (workshop and interviews) in different phases of whole

process, along with timeline.

A brief breakdown of major tasks with the intended objectives has been listed below for easy

understanding of readers.

Service Design Phase Tools utilized Task details Objective

Understand Study old tool, define ap-
the problem | proach, find discrepancies
Discover Analyze old
Qualitative analysis tool Update it or discard it
alogorithm

Quantitative analysis

Introduce new
Brainstorming session cost estima-
tion method

Man Hour/day as unit,
cost-based pricing

Define . .
Use Base mul- | consider variation caused
Personas tipliers for by different ship types,
simplification project specifics
Make a user See the process flow in
Service blue print, interface for new cost estimation
new tool model
Make a
Develop Prototype prototype Test new cost tool
. . role of entities in business
. Link major .
Business model canvas " model, business model
entities
structure
Implement Utilize in sales biddin
Deliver Microsoft excel the tool g
. process
algorithm

Table 1 Task breakdown list

The above task list is in line with service design process and helps readers in grasping key con-

cept during each step. Details of each design phase is explained in next sections.
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4.2  Findings from user research methods

As mentioned earlier, | have utilized mixed research methods for conducting user research.
User research can be divided into two parts based on my approach, namely ethnographic re-

search (qualitative) and statistical or empirical data (quantitative).

4.2.1 Quantitative research

A detailed statistical analysis is done based on actual data from real projects and planned

costs that were calculated from existing cost calculation method. This empirical analysis has
been done for site activities. The goal is to find the error range in existing tool. This can give
us a better understanding about accuracy of current tool. If error range is within limits, then

existing tool can be modified or improved to give better or more accurate results.

The data used for this report is based on data that consists of 49 projects delivered between
2009 and 2016. This data has been extracted from SAP system (Data storage and processing
system) of XYZ company.
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Figure 23 Comparison charts for projects offered between 2009 and 2016

Site activities

Out of 49 projects chosen for inspection, 32 had an absolute error larger than 50 000 euros in
the field of site activities. In 24 of the projects, absolute error was more than 30 % compared
to actual costs. Mean absolute percentage error was 42,0 %. However, on average budgets

were 8,9 % overestimated compared to actual costs.

4.2.2 Qualitative research (Ethnographic research)

In this thesis, numerous interviews were conducted with different stakeholders including em-
ployees from different department (engineering, commissioning, sales support, project man-
agement and site activities) of XYZ firm, for gaining a deeper understanding of existing cost
estimation tool and its related issues. Key reason for using ethnographic research tool was
based on fact that it is a very effective tool in getting people perceptions and perspectives

through stories and their words (Kumar 2012).
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First of all, in order to gather more understanding about limitations of existing cost estima-
tion tool and to dig out problems associated with it, | started by conducting interviews with
relevant key persons, that participated in making this tool. Main idea was to understand
working principle of this tool and analyse if existing tool can be modified to rectify the errors

embedded in the cost calculations.

Later on, interviews were conducted to get understanding of new features the tools should
have and also gather insights from perspective of current and potential users. Main goal was
to clearly understand scope and critical elements that should be incorporated in new financial

tool so that it may fulfil its intended purpose.

In the end, information was also collected from the end users of the tool to highlight the
challenging aspects of tool from user interface point of view. As it is very important that in-
tended financial tool should have easy and user-friendly user interface, so that it can help its
users to give input data in convenient manner and also to display output data which is easily

readable. As this is only way in which tool can successfully serve its purpose.

As all the stake holders to whom interviews were conducted consisted of employees of the
XYZ company, preference was given to conduct interviews through face to face meetings
whenever it was possible to meet the person. As marine projects require extensive travelling,
so it was hard to get access to people specially related to site activities. In that case skype

interviews were conducted to collect input from relevant employees.

To wrap up summary, below table gives a detailed overview on number of interviews con-
ducted with each stake holder, method of interview, also key benefits and insights gained

from interviewees.

Table 2 Summary of interviews (qualitative research)

Method of | Number of s
Department . . . - Key findings
interview | interviews
- Understand working principle of current tool
Engineerin Face to ) - Limitation of current tool
& & face - Engineering hours needed for standard Vs custom-
ized projects
- Check the real cost of installation
L - Verify the scope
Commissioning Skype 2 y . P . . -
- Allocation of man hours for installation, supervision
and commissioning
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- User interface
Face to - Input /Output data representation
Sales support 4 . . . .
face - Requirements associated with different vessel seg-
ments
. Face to - Project hours allocation in various shipyards
Project . . .
face & 2 - Challenges in project management for different pro-
Management .
Skype jects
- Site supervision needed in different projects
. - Additional site requirement for special projects
Site Management Skype 2 o q- L P e
- Categorization of site activities costs based on geo-
graphical area and vessel segment
Total number of interviews 12

A proper field guide and question template was made before conducting interviews. Details of
field guide can be found in the appendix 1 of this thesis. During interview, | made rough notes
about relevant answers given by interviewee. It helped in catching up points that | forgot to
memorize during the process of interview. Data in the notes was processed in order to get im-
portant key insights, build empathy, incorporate user point of view and benefit from key
learning from the user’s experience. Road map followed can be summarized from following

flow chart.

Stake holders Field guide Field Notes Process Key findings
data

Figure 24 Road map followed in interviews

As employees were working in different areas of company, having diverse expertise in their
field, so questions were not exactly same for all interviewees. Also, interview duration and
interview progress speed were diverse for different interviewees. Interview duration and

questions were customized based on available time and progress of interview.

Stakeholder’s interview proved to be quite beneficial in providing clear understanding about
current cost estimation tool, its working principal, limitations and expectation from users re-

lated to new tool.

4.3 Workshop and Brainstorming:

This is one of the main stream activities in this thesis and key learning from this phase made

foundation for new cost calculation tool. In order to process and converge gathered
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information from previous stages, | conducted a workshop with participants from sales sup-
port team, project and quality department of firm XYZ. Main aim of workshop was to analyse
key findings and short list actionable items from the input of participants. The workshop
started with briefing about basic rules of brainstorming highlighted in earlier section, then we
spend 1 hour building constructive ideas about new tool. In the end, half an hour was given to

finalize action list and filter gathered ideas.

This session helped in quick processing of information collected in initial stages and screen
out the most tangible actions for new cost estimation tool. Following is a short summary of

tasks completed in the session:

e 0Old cost estimation tool: First main task was to see if old cost calculation tool can be
rectified to reflect desired changes and improve its results. During workshop, brief
analysis of the old cost estimation tool was done by breaking it down in various cate-
gories and opinions were collected accordingly. Collectively it was agreed that old
tool was not good enough and had complex algorithm. So, it was decided that, no ef-
fort should be spent on old cost calculation tool and it should be discarded as such.
This helped in clearing out action list and all the needed milestones were planned to
keep in view the goal to make a new cost estimation method for site service activi-

ties.

e Product portfolio: One of the basic items that old cost estimation tool was missing
was the overall product portfolio. Based on the input from individuals in workshop,
product portfolio was updated and defined so that it should be streamlined in new
tool. This is very important part in the cost estimation that user should be able to se-

lect right items in new tool in order to estimate correct pricing.

Company detailed product portfolio
Electric Motor |—| Generator |—>| Drives [—| Switchboard
system

+

Propulsion Propulsion [—| Steering | Eocling

system unit
+

Digital Remote . —»| Remote

system Control g LOmERD service

Figure 25 Overall product portfolio

e Tangible factors: Based on expert input of project team, it was learnt that site costs

for same scope can vary significantly based on variables like location of site, prior
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knowledge of shipyard about technology and also on the complexity of the project
etc. In short, many useful findings were generated from workshop and it was clear
that new tool should be adapted to consider these factors. It was evident that old
tool lacked this feature and was giving cost estimation based on scope selection irre-

spective of location selection/complexity of project.

Key issues: As company under discussion has a large product portfolio with diversified
service offering ranging from retrofits, modernizations to new builds, it was essential
to focus only on key issues hidden in complex site service matrix. Fish bone diagram

helped in achieving this milestone and identified key root cause faced in projects. De-

tails of the fish bone diagram can be found in the appendix 2.

Personas of new pricing model

Personas are important in the sense that it characterizes profiles which give details about

needs of user that will eventually be utilizing the service (Van Dijk, Raaijmakers & Kelly

2011). For creating personas that can help me in developing new costing tool, | utilized plenty

of information from research insights gathered in discovery phase. In quantitative and quali-

tative analysis, it was learnt that marine projects can be categorized from prospective of ves-

sel segment in following categories:

Cruise vessel

This is a vessel segment which consists of large equipment deliveries and follows
standard execution protocols strictly. The timelines are quite strict, and it may de-
mand site work on multiple shift basis or on weekends. Yards executing this kind of
vessel are usually skilled and have been working with company (highlighted in case
study) for some time, so these yards are already familiar with the company’s working

procedures and principles of project execution.
Navy vessel

This is a special vessel segment which demands plenty of work which is different from
standard project execution. Site services needed for this kind of projects take much
longer time than a passenger vessel of similar size. Every naval marine project is
taken as customized project and may require special skillset from site activities per-
sonnel. Normally these vessels have much bigger budget and it demands extra perfor-

mance requirement from equipment installed in these vessels.

Work boat
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It consists of broad portfolio of vessels namely research vessel, dredgers, platform
supply vessel, offshore supply vessel etc. This vessel segment requires customized so-
lutions which demand a lot of engineering but on contrary to navy ships, it does not
have long lead times for project execution. For installation and commissioning, stand-
ard equipment installation and guidelines are considered that makes site activities to

follow standard protocol.
IV. Ice going Vessel

It is a very special segment. Unlike other vessel segments in which vessel are operat-
ing in open (warm) water, this segment consists of vessels that are made to navigate
in ice conditions normally in water that are frozen due to ice cold condition, near
north pole or arctic circles. Equipment in these vessels is made extra strong to bear
harsh ice environment and it demands specialized site skill-set for installation and
commissioning of these vessels. These project demand special budgeting for project

execution and project management.

For better understanding details of project execution of above-mentioned vessel segments, |
interviewed sales manager, responsible of respective vessel segment. This helped me in cre-
ating personas which will eventually help me to keep focus on the customers’ perspective for

optimising working principals of new cost tool, during rest of the design process.

Cruise Vessel Manager

Motivation
Goals
= Standard solution for ES, PS and DS. e
—_—
= Repetitive solution for sister vessels.
Growth
» Extended contracts with long validity e
Adaptability
e

Frustrations
» The challenges of high costing should be avoided. 7" =
+ No synchronization in cost modules for similar cruise PF’E ferred C ha nnels

An ever increasing market with projects Traditional soluticn
huge potential” + Problems with the available commercial and technical
solutions. New sclutions

|
Age: 55 ot e e ————
Work: Sales Manager Referral
il i Bio
Location: Helsinki |

He has been working in marine market for most part of his life.
He has seen many rise and falls in this market sector. He
predicts a steep rise of cruise market and its versatility. The
company should be ready to take challenges at fast pace.
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Ice going Vessel Manager

Motivation
Goals
» Demanding solution for ES, PS and DS. Incaatia
» Special weather conditions, p—
» Extended warranty time for equipment I
Adaptability
|

Frustrations

» Tough requirements from the shipyards.

= Standard solutions are followed blindly. Preferred Channels

Traditional solution

Bio |
"Reiatively old market with new New solutiens
Endasa” This has been a relatively new segment in marine market. Now I
with the passenger vessel going for arctic visit, there is Referral
undoubtedly huge potential in this market sector. Although this [

Age: 45
‘Worlc Sales Manager
Location: Helsinkl

market is still following traditional solutions.

Navy Vessel Manager

Motivation
Goals
» Governmental approach for contracting and bidding.
« Tough requirements.
= Extra support needed for the project.

Incentive

Growth

Adaptability
Frustrations

* Very long lead timings.

= Exira margins needed for cancellations of contracts. Preferred Channels

"Huge budgets but very traditional
approach "

Traditional selution

i |
BIO New solutions
Age: 59 With the defense budgets going sky high, there will always be ]
Waork: Sales Manager long lasting thirst for making ships for official navy use. It Retarral
Location: Helsinki demands particularly very long project timings, which can be [

twice as much compared to normal vessel of same size and
specification.
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Work boat Manager

Motivation

Goals
Incentive

+ Small projects with high volumes.

« Tough requirements. ‘

5 Growth

« Standard scope of supply with competitive pricing EE—
Adaptability
| ———

Frustrations
« Too many competitors. Pr‘e;e“red C h@'ﬁ ne ‘,

» Project margins are low.

Traditional solution

i |
Bio
New solutions
A very diverse market offering Most of the small ship yards, scattered around Europe are ]
good numbers of project but at a building large number of work boats. Although the market Refarral
good price level" volumes are high but there are quite many system [

integrator available in the market. Our solution has to be
standard, simple and competitive for winning the projects.

Age: 40
Work: Sales Manager
Location: Helsinki

Table 3 Personas of main vessel segments

4.5 Service blueprint: New cost estimation model

After collecting key value insights and new ideas from first two phases of double diamond
model, now we move onto creating basis for new cost calculation tool. In this phase, we will
make service blue print, by keeping in mind the fact that fundamental purpose of innovation

is value to customer.

Main purpose of creating service blue print is to make a visualization of services offered to
customer as this will help in better understanding of whole service offering, which makes it
easier to allocate costing for each step. Based on collaborative workshop that was organized
as part of brainstorming session, we already have collected ideas and new thoughts about
new costing model. Aim now is to organize these thoughts and ideas in co-creating the ser-
vice. Service blue print is a handy tool that can achieve this goal and create a visual docu-

ment of how new cost calculation model should be provisioned.
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Physical Yard

. EU US/Canada China Russia
Location

User interface

Electric system || Aedn N Digital System || Additional
System equipment
3 A 'y
: ¥ ¥ Input data
HRiE Bl Open water / Ice Number of I/Os
Back end
algorithm Defined Man days
|| Output data
Output data Total labour cost Travel cost Sea trial/Dock trial cost

Figure 26 Service blue print

Cost calculation model was easy to understand after application of service blueprinting. It
also helped to include deep customer insights gained in brainstorming sessions and qualitative
research. Logical connections were built by connecting service propositions to actual cost pa-
rameters. This activity of service blueprint workshop involved brainstorming sessions by my-

self and few participants from sales support team members of company XYZ.

Above visualization shows key factors in cost calculation. First of all, in new cost estimation
model, unit-based cost is defined for whole scope of project. The unit followed in cost model
is based on man days used in site service operations. Amount of man days were defined for all
major equipment used in marine projects e.g. for generators, motors, switchboard etc. Costs
for man days are dependent on region where site activities are performed. In this case, com-
pany is utilizing different service rates for various regions around the globe. User can select
specific region and cost calculation model will use the service rate of that region as base man

day cost (Euros per man day).

Cost model is built on “cost-based pricing strategy”. New cost-based model calculates all di-
rect and indirect costs. Direct costs consider all needed man days for whole site activity
scope (site supervision, installation and commissioning, sea trials and dock trial tests)
whereas indirect costs include travelling, boarding and lodging costs etc. In the end, profit

margin is applied based on company’s policies.
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4.6  Outcome of rapid prototyping

In previous section, key algorithms of new costing model are explained. In order to see its ca-
pability to calculate accurate cost for a given scope and also to judge its practicality of us-
age, | made up a rough but simple prototype model for the costing tool in program Microsoft
excel. Major reason for choosing this program was based on friendly interface and easy usage.

Key purpose was to get a holistic picture of new cost calculation tool.

For collecting factual feedback from users, | chose few participants which consisted of em-
ployees of same company XYZ. All these participants are part of team that makes commercial
and technical proposals for new sales marine projects, so their feedback was very important

and crucial for new cost estimation tool.

| walked through the new costing tool with above-mentioned participants. To summarize, be-
low table gives an explicit synopsis on interactive sessions conducted with each stake holder,

method of interview, also key learnings gained from the candidates.

Designation Number of Key learnings
Participants

- Feedback about basic principleof new tool
3 - User interface
- Summary list to contain certain items

Technical Bid
Manager

- Output data fine-tuned

Sales Support 1 - Addition of equipment in the scope

Manager . .
g - Corrected technical flaws related to equipment
. - Correction of multiplication factor
Project Head 1 . P
- Service rates updated
Total 5

Table 4 Summary of feedback about the prototype tool
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Majority of the participants were positive about new cost estimation tool compared to the old
one. Although every individual had a preference but they all seemed to agree on common
user interface which can of course be tailored and improved with the passage of time. Initial

feedback was good enough to continue with prototype model and refine it further.

It’s understandable that new costing model cannot be verified completely at this stage and
should be tested on different scope of projects with more users, but this was not main goal at
this stage. Detailed analytics and rapid testing can clear up doubts of impurities in new cost

estimation model. Key idea was to get initial feedback and thoughts from users about it.

Keeping in view scope of this thesis, main focus was given on key learnings from this first set
of iteration. Strong oral and psychological feedback of participants in interactive session gave

a green signal about the practicality of new costing model.

4.7 Business model canvas: New pricing model

Business model canvas (BMC) for new cost calculation model is drawn as per template high-
lighted in the section 3.6.3. BMC is good in the sense that it shows the link, benefit and role
of all major entities involved in the process. Detailed BMC is made for this costing model and

can be found in the appendix 4, at the end of this thesis.
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5 Discussion

In previous chapters, we discussed entire process that lead to development of new site ser-
vices cost estimation tool. In this chapter, major focus is on key differences, new cost estima-
tion tool offers in comparison to the previous version. Also, intention is to report pit falls
which are learnt in entire process that can be avoided by other user when applying service

design tools for developing cost calculation tools.

5.1 Comparison to existing pricing model

It was quite clear from the background research that existing costing tool had many short-
comings and that alternative cost estimation method was needed to address the gaps in cur-

rent monetizing model. The major differences are explained below:

Major constraint with the existing costing model was its complexity. Old cost calculations
were built on complex formulae that were relying on old design and architecture of products.
Now when products have changed with passage of time, it was almost impossible to work out
with old formulae to reflect the changes which new products would have on site activities
cost incurred during commissioning of equipment. Main change was to get rid of complex for-

mulae and use general approach for calculation of site activities for each product.

New cost estimation tool follows a modular structure and utilizes one unit (man days) for
each equipment for cost calculation. Using man days as one unit for cost calculation reduces
complexity of utilizing formulae for various equipment. Man-days can be used as base for esti-
mating installation cost of diverse equipment portfolio without making any complexity in cost
calculations. Although forecasting man days for equipment installation is not very straight for-
ward. This task was done based on outcome from interviews conducted by various experi-

enced commissioning engineers, site supervisor and service managers.

One of the main benefits of new cost estimation model is its flexibility and modularity. The
cost structure is made in program Microsoft excel and is structured in a way that it is fairly
adaptable for making updates and changes. Especially in era of automation and intelligent
technologies, there is rapid progress in technology that is changing products very quickly.
New cost calculation tool offers ease to make changes and customize the tool to make it com-

pliant based on intended requirements.

One major aspect, that was considered right from the beginning in make of the new costing
model was the uniformity and simplicity of tool. Old tool was asking for too many inputs and
results varied a lot in case inputs were missing. New tool was made fault free in case of false

input or if input was not edited by user.
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User experience was enhanced in new cost estimation tool. In old tool, outlook and user in-
terface of tool was rather complex and was probably based on criteria and input defined by a
single person. Aspect of user interface was well handled in the development of new tool by
asking suggestions from range of different users. Prototyping stage helped in filtering out any
undesired characteristics. This exercise helped in shaping the right user interface that was

highly admired by users.

5.2 Learnings and outcomes

Main approach followed from start of thesis is to co-create with expected users of the tool.
The contribution of service design helped in achieving this goal as it helps in making the ap-

proach empathetic and includes end user desires and emotions.

| have been working in the marine business for last eight years on different technical and
commercial positions but still | cannot consider myself as an expert in marine business. Ma-
rine business is global and is changing at fast pace. My personal opinion in development of
cost estimation tool was not enough. It was of utmost importance to take into account opin-
ions of other users in entire process. In short, this thesis is an outcome of co-creation process

that enabled me to make a tool which can serve its actual purpose for its intended users.

Major advantage that comes out of co-creation is creating of service tools that are targeting
user needs. It decreases probability of failure and eradicate chances of devising a service that

is not addressing actual needs of the users.

Another aspect that help in keeping the work right on track is involvement of right users
throughout thesis work. It might sound like an extra effort and sometimes in big organizations
it might be hard to catch up with the employees, but this effort is worth doing. In this thesis,
most of the intended users are part of projects which are travelling most of the time. Alt-
hough it was hard to arrange meeting with them and take their input but involving those users
in all stages of work ensured that cost estimation tool is constantly improved throughout the

thesis work period.

One of the main pitfalls that | learnt in this thesis work is selecting appropriate pricing theory
without properly understanding the business model and infrastructure of organization. Formu-
lation of financial modelling should be done keeping in view core activities of firm. Not to
mention, tool development should take into account feedback from intended users. Although
there are many financial tools and methods available that can be employed for developing a
cost estimation tool, but successful implementation requires deeper understanding of busi-
ness model and structure of the firm. Another pitfall is avoiding making a perfect prototype. |

learnt that protype for pricing model should be simple and should not consume too much
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time. Prototype model will eventually change with passage of development process and too

much effort should be avoided in initial phases.

As described in earlier sections, my thesis work has been mapped according to double dia-

mond process model. Constructive ideas have been collected through various phases of dou-

ble diamond model. This has helped in formulation of financial concepts which paved the way

for development of new site service cost estimation tool. Double diamond model is divided

into four phases as highlighted in figure below:

Research || |Insights | ideationandisl —p. | £, cytion
prototyping .
]
! |
! 1
' 1
1
! BMC
Qualitative Prototype
research Service
blueprint v
Quantitative \ 4
analysis v
/ Discover Define Deve|0p Deliver
y
\ Personas
/ Simulate
Brainstorm
Figure 27 Service design process followed in the project
I Research

This is starting phase of thesis where main emphasis was given to understand the
problem. With research analysis, | was able to properly identify challenges that were
present in existing site cost estimation model. This phase was divergent, and aim was
to take into account as much information as possible. This helps in considering all
available information that can enlighten a deeper understanding of problem and as-
sists in finding the root cause. Research was based on qualitative and quantitative
analysis that helped in gathering valuable data related to existing tool and associated

challenges with it.

Insights

After collection of information from first phase, it was time to converge data so that
meaningful ideas can be developed. Workshop was organized that helped in collecting

eloquent facts about the loop holes existing in current tool. It became quite evident
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that existing tool cannot be modified and there was a need for making a new tool un-
der new principles. Key insights were collected that helped in grasping user’s point of
view and see the problem in light of collected facts. In workshop, product portfolio
was made that was based on actual solution offering of the firm which was not re-
flected in older tool. This phase also helped in converging available solutions that
could be utilized in current offerings. Different personas of vessel types were also
studied in detail in order to better understand requirements of each type that can be

accommodated in new tool.

Ideation and Prototyping

In this phase, comprehensive work was done as it is divergent in nature where insights
are converted into actionable items. Ideas are created based on input from previous

phases and formulated to make a working model for new cost calculation tool.

It started with service blue print in order to get an overview of tool structure and ser-
vice offering that should be built in new pricing model. Visual document was created
in this phase that gave a clear picture of how new pricing solution should be provi-
sioned. This gave a good idea about user’s perception at various touchpoints. After
this point, | already had a good understanding about basic building blocks of new pric-

ing model and how it could be formulated.

In next steps, service blue print model was translated into a financial model that was
based on cost-based pricing strategy. New pricing model was built with unit as man-
days for each equipment, details of which were based on the product portfolio cre-
ated during workshop. Basic pricing model was prototyped and tested with relevant
employees of company XYZ. This helped in clarification of ambiguous items and also
eliminating loop holes in new costing model. In addition to this, | also got good feed-
back about desired user interface of new tool. Instead of designing user interface of
new tool based on my own understanding, | was able to translate the users’ need in

new tool.

Last part of this phase was building a feasibility study by utilizing business model can-
vas. This acted as a guiding tool for linking the key components of cost estimation
model with relevant stake holders, key users and value propositions. It gives a sum-
marized overview of overall business model by explaining working principle and bene-
fits of the model.
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Execution

Execution of new tool was done in Microsoft excel which was tested with firm’s users.
After few rounds of testing, new tool was ready to be used by sales support staff for
make estimation of site activities costs. This tool serves a key role in overall commer-

cial proposal for marine projects.

One session was conducted for practicing new cost estimation tool with intended us-
ers in order to go through the new features and working principles of the new tool. A

set of instructions were also created that can help and guide new users.
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6  Conclusion

This chapter provides wrap-up summary of thesis work, its road map and core values which
new cost estimation tool brings for firm’s users. In the end, writer has expressed his views on
improvement suggestions for future research that can enable cost estimation tool to provide

more value for its users.

6.1  Summary

In this thesis, service design tools have been utilized in development of cost estimation tool
for site service activities in project-based company. Main idea was to develop a general ap-
proach using service design methodologies in area of financial modelling that can be utilized
in companies other than case study. Developed cost calculation tool has been customized
based on needs and product portfolio of case study company XYZ, but the proposed costing

strategy and principles can be utilized for creating other cost calculation schemes as well.

Double diamond process proved to be a versatile tool and has helped in addressing the chal-
lenges and requirements of user group in making new cost calculation tool. It’s four diversi-
fied phases covers distinctive aspects of design process. In a nutshell, service design method-
ology facilitated to involve all key stake holders throughout the process that aided in making

new financial tool that addressed the limitations of old cost estimation tool.

6.2 Benefits of new cost estimation tool

Key value of new financial tool is its robust algorithm, reduced complexity and clarity in its
modular structure. It tends to address major issues and limitations found in old cost estima-
tion tool. Output of financial tool is developed in a way that it is coherent to values given out
by the SAP (database storage and processing) system of firm. This enables its users to quickly
check output data of costing tool against real cost expenses occurred in similar past projects.

This gives a possibility to avoid making false cost estimations for sales projects.

In this tool, special attention is given to simplify cost variables which enable simple and mini-
mum input parameters required from its user. Keeping in view the fact that increase in num-
ber of variables tend to elevate the complexity, therefore tool is modelled in a way that it

takes limited inputs which are easy, logical and distinguishable.

Intended users of this tool are mostly sales support team members. One of the main require-
ments of costing tool was to give quick estimations for different project. This tool has built in
algorithm for different ship types and gives quick cost estimation for various categories of

marine projects.

It is a fact that users tend to feel confident about their results while using a tool, when they

completely understand options and infrastructure of tool. User reviews and input has been
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mapped throughout the tool’s development period which made it possible to have a user in-
terface that is familiar to its users, already when it was in prototype phase. This helps in clos-

ing the gaps and ambiguity in understanding of financial tool to its users.

One important aspect of this new cost estimation tool is its flexibility and adaptability to
changes. Modular structure is built with the intention that future changes are easy to incorpo-
rate and implement in the next versions of this tool. So, if there are new products or site ser-

vices available, tool can be modified to reflect these changes.

6.3 Reflection of research

It must be mentioned here that new cost calculation tool is not full and final version. Finan-
cial model of this tool should be taken as framework rather than a permanent solution. It has
been made keeping in view current needs and product offerings available in company’s por-
tal. In case new features or products are introduced then this model needs to be tested by
analytics in order to verify suitability of this tool. As technology and features keep on chang-
ing, therefore it is a dire requirement to make customization in financial tool to reflect these

changes.

Due to time limitation, | was not able to carry out extensive testing of new cost estimation
model in order to find bugs and problems. Also limited amount of feedback was utilized from
small group of users. Robustness of this tool can be enhanced by testing it with bigger user

groups.

Statistical analysis of tool output data with actual project site cost expenditure, should be
done on periodic basis for verification of cost estimation tool. It is important to highlight that
update of tool parameters is a continuous process that helps in keeping accuracy of the finan-

cial tool with ever-changing market conditions.

6.4  Opportunities for further research and development

In this thesis, financial solution is presented which comprises of new cost estimation model.
This cost calculation model has been developed for case study keeping in view business seg-
ment in which the company is currently working. Nonetheless main idea of this thesis is to de-
velop a general approach and methodology that can be utilized for developing cost estimation
tools applicable for other service firms as well. This cost assessment model offers intrinsic

framework that can be replicated in other case examples as well.

Most important aspect of this thesis is its modular approach which offers adaptability and
flexibility to changes. This gives possibility to use the financial model in changed scenarios

and can cater needs of different service-based companies operating in diverse environment.
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Appendix 1: Interview field guide

Field guide for customer interviews, September to October 2018.
Background: Designation, Role in organization, profession.
List of interview questions asked during the user research phase

User interview:

1. Tell me a little about yourself. Work responsibilities, and technical knowhow?

2. Describe your role in new marine projects?

3. What is the most complex part of project execution?

4. Most marine project demand customization or standard solution caters the need of
electric solution?

5. On average how many man days are consumed in inspection, installation, testing and

commissioning of equipment for normal marine projects?

What are the variable factors that make site activities deviate from normal practices?

Which vessel types are challenging?

What is the role of shipyard knowledge on installation of company’s equipment?

Does company utilize own resource for site activities or is it done through third party?

= O 00 N O

0. Outsourcing site activities from third party have impact on cost structure?

Activity:
e Overview of existing cost estimation tool

e Feedback about user interface
e Any additions/removal to be done
e Improvement suggestion
(Let the participant see and explain his opinion? what is the idea behind the

choices.)

Wrap up
Did | miss anything?

Is there anything you want to tell me more?

o 0 T o

Is there anything you want to ask?
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Fish bone diagram

Appendix 2

Main equipment Shipyard Scale

varies b py

The accuracy of Large projects are underestimated —

The predictability and the costs between shipyards vary \ The workload is underestimated \
<~ Small projects are overestimated

4/ The workload is overestimated

Some shipyards are more mature than others Everything cannot be taken into consideration

‘/ Trust, history, culture, etc. Significant amount of variables, risks, etc.

Large scope with possibly unique features Less variables to affect the project

Smaller scope,

The work needed per equipment is inaccurate —>

d

The accuracy of estimates varies between shipyards —

The actual shipyard is not taken into consideration in the estimates \

The estimates of large pilot projects are underestimated —
The multiplier might not be high enough for large projects \

The accuracy of the estimates varies inside countries — The relative error has shifted over time —

The multiplyer based on country is incorrect & The work related to commissioning has changed \_
factors eg. shipyard might effect more than the country The components and the systems are different

DS, loT, data collection, etc.

<~ The learning curve not completely taken into account

L\

Learning Country Time
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Appendix 3: Interactive session field guide

Field guide for rapid prototyping, March - April 2019.

Background: Designation, Role in organization, profession.

Briefing about the new tool.

Walk through the tool, explaining user interface, input data and output results

List of questions asked during the interactive session

1. Tell me a little about yourself and technical knowhow?
2. Which vessel segment do you make proposal for?

3. What is the most challenging item in site activities: sea trial, travelling costs, har-
bour acceptance tests etc.?

4. How easy is it to select the scope? Detail selection vs brief selection of compo-
nents?
Is there any missing data or information which you would like to see?
How is the user interface? Key in items vs drop down list?

What kind of summary you would like to see out of the tool?

Activity:
e Overview of New cost estimation tool

e Feedback about user interface
e Any additions/removal to be done
e Improvement suggestion

(Let the participant see and explain his opinion? what is the idea behind the
choices.)

Wrap up
Did | miss anything?

Is there anything you want to tell me more?

AN w N =

Is there anything you want to ask?
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7. KEY PARTNERS
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8. Key Activities
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