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Sammanfattning 

Denna uppsats har som syfte att utöka kunskapen om stödverktyg för beslutsfattning. Detta är gjort 

genom design av ett så kallat ”Capitalization table”, ett system där företag hanterar ägarinformation.  

En användarcentrerad forskningsmetod, innefattande kvalitativa intervjuer, prototyper och 

användarbaserad utvärdering, används för att styra designprocessen.  

Detta är för att ta reda på om det nya systemet uppfattas som något som kan ge ett mervärde. Istället 

för den slutgiltiga produkten så är det kunskapen som kan fås från designprocessen som är det viktiga i 

den här uppsatsen; hur kunskapen kan motivera designval och hur dessa kan användas i liknande system 

för beslutsfattning. Slutsatsen är att ”safe simulation” och visuell support är två viktiga koncept som 

skapar mervärde för ett stödverktyg för belutsfattning. 

Nyckelord: stödverktyg för beslutsfattning, informationsvisualisering, användarcentrerad design, 

capitalization table. 

Abstract 

The capitalization table is the system that aids companies in keeping ownership data. The current norm 

is a simple spreadsheet that does not provide for all the needed functionalities. This thesis investigates 

how designing a new interactive capitalization table can add knowledge to the broader area of 

interactive decision making support tools.  

The iterative design process carried out in this thesis is user based, with qualitative interviews, 

prototyping and user testing as main methods.  

Rather than merely the final design, the crucial point in this thesis is the knowledge that can be obtained 

from the case in hand, the ways it can be used to motivate design choices and how these can be 

transferred to similar systems that aid decision making. It can be concluded that enabling safe 

simulation and adding visual support are two crucial paradigms that add value to a decision support 

system.  

Keywords: decision-making tools, information visualization, user-centered design, capitalization table. 
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1. Introduction  

Early stage companies, or startups, have been the center of disruptive innovation in the business world 

for the last couple of decades. While there are no set-in-stone rules for their success or failure, one thing 

is sure: if things go well, their owners may be in for a life- changing experience. But highly volatile as it is, 

the startup world is known for great disappointments, too. One infamous instance are the early 

shareholders of Facebook, who ended up with almost nothing while Mark Zuckerberg was on his way to 

build an empire (Crowne). Among other reasons, bad ownership management is maybe the most 

prevalent in cases where a person could have turned in a millionaire in a fortnight, but instead ends up 

with 0.05%.  

 

Design of an interactive tool that visualizes and keeps track of this sort of ownership management, and 

many other pieces, is the focus of this thesis.  

The capitalization table is the entity which founders, entrepreneurs and investors use to keep track of 

what they own and how that changes with time. Since it is not that these things change much often- it is 

usually a couple of times a year someone buys shares- there is not a widely accepted norm on how to 

keep ownership date. Being what it is, well, a table, it is usually kept in a digital table-like format, most 

commonly a spreadsheet.  

 

More specifically, the focus of this thesis is to inquire how a new, redesigned interactive system can 

impact the functionalities and usage of the capitalization table.  

The capitalization table is used by entrepreneurs, to keep track of the shareholders in their company, 

which may have different rights and privileges; the shareholders themselves to see how much their 

shares are worth, and from investors, when they have an interest in the company. Even though these 

events are not frequent, it is of vital importance to have this information in order and most importantly, 

to be able to draw conclusions from it. In an environment with very high uncertainty rates, competition 

and a constant struggle to get resources, your shares can be worth quite a bit today, and very little next 

week, if the startup gets 1 million dollars of investment, in order to be able to be in business another 6 

months. Making such an important decision affects all the shareholders and the future of the company, 

so having all related information and to be able to see the present and how the future would look like, 

can be crucial.  



This high-risk and very dynamic domain requires for a system that offers quick, on demand information 

that the spreadsheet might not support altogether. So this is why a new, more comprehensive tool is in 

need: there is space for more tailor made information visualizing, need for more decision-making 

support and more graphical representation. Imagine an individual that wants to invest in this startup. 

First, he has to know who owns what at this exact moment, without having to skim through a table and 

try to figure out who has the most shares, thus the bigger decision power. Next, he needs to have an 

idea on how much ownership he will own if he invests a certain amount of money. This whole process 

can be made easier, more intuitive and straightforward. This is what this thesis tries to investigate, 

through the following research question: 

                   How can interactivity add value to the capitalization table?  

Firstly, I try to further investigate what the major issues with the current system are and what can be 

learned from it. Then, I aim on exploring the “why” and “how” how a new system can be redesigned 

through adding interaction. And finally, I try to inquire what elements of the proposed system can be 

transferred to other decision making tools.  

The aim of this thesis is not merely the final design, rather the process of inquiry of the area of 

ownership management and what can be learned and transferred to the bigger domain of decision 

making support tools. To reach this, a series of steps, accompanied by motivations and reflections, is 

described in the following chapters. First, a thorough explanation of the capitalization table is given, 

together with scenarios of use and an analysis of the current system. Next, main pieces of theory that 

guided the research and design process are explained. To be noted here is that the user was central at 

every step of the process, further implemented and motivated in the methodology section, which leads 

the way for the iterative design process and evaluation. Final results and remarks are discussed in the 

final chapter of this thesis.  

Despite representing quite a special and to some extent, narrow field of study, implications from the 

case of the capitalization table can be transferred to broader, more inclusive areas of research of design. 

It is an instance of a tool for both information visualization and decision making, so the instance of such 

a tool being redesigned with a focus on adding interaction, can possibly offer some valuable 

contributions to the knowledge base. It also offers an interesting instance of a system that is used 

infrequently, but still holds complex information that needs to be manipulated in order to support 



decision making. These are important implications that can be related to other similar systems and 

generalized in a more abstract level. 

 

 

2. Background 

 

2.1. What is a startup and a capitalization table 

Startup companies are newly found small businesses that take in external financing in the form of 

venture capital, in order to expand. These companies have little operating history, limited resources and 

a high rate of failure: it is estimated that 60-80% of startups fail, mostly before their fifth year (Giardino 

3, Nobel 5). However, successful startups now make for some of the highest valued companies out 

there: Google and Apple now among the many examples of how a startup can grow into a software 

giant. 

The progression of a startup’s is not set in stone and it varies depending on multiple factors, ranging 

from industry, country to the characteristics of the entrepreneurs. However, their life span includes 

some rounds of financing and ends with an exit, that can be in the form of the company going public 

(the general public can purchase shares), be purchased from another company or liquidation (Kaplan 

and Stromberg 6).  

Venture capital is financing (money) the startup gets from investors in exchange for shares. Other 

financings can take the form of angel investments, money from private individuals or convertible debt, 

money that the startup borrows that can either return later or convert to equity in later financing 

rounds. But as the company gets more financing and has more money to operate, this is translated into 

some part of stock being transferred to the new investors, thus diluting the ownership share of the 

existing founders and shareholders. This is where the capitalization table comes into play: it helps keep 

track of ownership in a company. It is a spreadsheet that basically shows who owns what in a company. 

A capitalization table is one of the main documents companies provide to the venture capitalists during 

the initial stages of a financing (Feld and Mendelson 45). It is a basic document that allows for 

entrepreneurs to track their equity share and decide on how future investments affect their stake.  



Possible investors see the actual situation of the company’s shares’ ownership and make informed 

decisions about future financings.  It is also of value to the employees who have been offered some 

form of ownership: they have an increased interest on how much shares are worth and consider how 

profitable possible equity could be to them. A (very) simplified example of a capitalization table is as 

follows.  

 

Shareholder  Number of 

shares 

Share value % Ownership 

Founder1 45 225 30% 

Founder 2 60 300 40% 

Lender1 15 90 10% 

Seed Investor1 15 105 10% 

InvA11 15 150 10% 

Total 150  100% 

 

Table 1. A very simplified example of a capitalization table. It has founders, lenders and 2 types of investors (Seed 

Investor and Round A Investor-InvA11) and their respective number and value of shares. 

 

2.2. Development of a capitalization table  

At first, the capitalization table contains only founders and lenders: people who lend money to the 

company at an interest rate, who can at later financing rounds either convert to equity, at a discount 

rate, or get their money back. After the first financing round, investors gain ownership and current 

shareholders get diluted, which means that they own less of the company.  It is usually at this round 

where an option pool is allocated (Feld and Mendelson 23).  

An option pool is the amount of shares, commonly 10-20% that is allocated to be given to employees in 

the form of options that they convert (buy into) ownership at a later stage. Options have a vesting 

period- time it takes until they can be exercised i.e turned to equity and a price they can be bought into, 

called a strike price. If after the vesting period the market price of the shares is higher than the strike 

price, the employee can buy them at the strike price and thus make money by the price difference.  



These dynamics make for relatively complicated information that needs to be conveyed in the form of a 

static table. This means there are numerous alternatives on how a capitalization table is built and 

tailored to the company’s needs. It can be that the company uses a template, builds their own table or 

have another specialized company to take care of this. Taken that startup companies have limited 

resources, the latter is usually not a viable option.  

 

 

 

2.3 Legal implications 

The capitalization table mirrors some part of the term sheet- the legal agreement that serves as the 

basis for an investment (Feld and Mendelson 78). Companies are legally bound to register with a 

governmental institution when they emit new shares or lend money, so it is of vital importance that the 

whole process is conducted and registered correctly. In Sweden this document is called a share ledger 

(Aktieboken) and has to be submitted to Bolagsverket, the Company Registration Institution. The 

capitalization table is a less formal version of the share ledger. The shares in a startup company cannot 

be traded in a stock exchange and can under very specific circumstances be transferred to another 

person.  

If the company goes public or is purchased from another company, then shareholders get money back, 

according to what they own in the company and the terms they agreed upon when they purchased 

these shares.  

 

2.4. When is a capitalization table used  

Founders of a company would usually build a capitalization table when they start a company, to keep 

track of how many each of them owns. Later, if they borrow money or get money in a form of an 

investment, they would add this to the table. When discussing a new agreement, they would use the 

capitalization table to see how their ownership would change if new shareholders come into the 

company and decide if the money the investor is offering in exchange of shares is convenient to them. 

At this same stage, an investor will require for the capitalization table of the company, to see who has 

major ownership, how many other investors are there and see how much of the company they would 

own. This is usually an iterative process from both sides: both investors and shareholders would 



negotiate based on their interests.  

Another common occurrence is the case of an exit scenario. If things go well and the startup grows and 

attracts interest, it may be that another company wants to buy them. Shareholders would use the 

capitalization table to consider if the offer they are getting is at their best interest: based on how much 

ownership they have and on the conditions of their shares, they would calculate how much money they 

would get from the sale. This can be a perplexing process, since there are different factors that come to 

play and one cannot get this information straight from the capitalization table. 

 

2.5. Specific scenarios  

A heavily cluttered table 

As a startup expands and get more investment, the number of shareholders increases, together with 

their individual equity conditions and preferences, which all have to fit into the capitalization table. An 

instance of this is presented in Figure 1. It has now become a matter of information overflow and raises 

questions on how this can be presented in a compact and systematic way, which the user finds easy to 

make sense of.   

 

Table 2. An instance of a capitalization table. All ownership information is displayed at once, in the same tabular 

view. Retrieved from http://nesheimgroup.typepad.com/ 



 

A new investment negotiation 

When a startup wants to raise new money, the new investor will have a look at the capitalization table 

and if startup has a considerably large number of shareholders, the investor will most probably not 

prefer to be a shareholder in this company, since many shareholders usually mean long procedures and 

low chances of a trade sale.  

 

Comparing various rounds of financing 

Say founder 1 wants to see the progression of his ownership share throughout the different financing 

rounds. Or an employee wants to see how earlier financings affected the value of options. Both cases 

would call for browsing the table cells, making notes and performing quite complex calculations. The 

human working memory holds approximately 4-7 chunks of information, so such actions would 

definitely happen at an expense of cognitive load (Dix). 

Diluted shareholders  

 Let’s consider the example of a company where founders have been diluted into owning less than 50% 

and investors have preferred stock with participation, meaning they will get what they invested plus 

their percentage ownership of the remaining amount. It is very common that after the preferred 

shareholders are liquidated, there is nothing left for common shareholders or employees (Dilla and 

Raschke). In such cases, the capitalization table is of great importance in decision making and takes a 

central role into predicting future scenarios.   

Unsatisfied shareholders 

It is not unheard of that cofounders of a startup end up with almost nothing when the startup is sold or 

dissolved. Examples include cofounders of Facebook, GetSatisfaction and Bloodhund, the latter 

companies that got sold for millions and the founders got only a tiny piece of the sale price(Shontell, 

Solomon). Or even employees who think that equity that they purchased through options will make 

them rich, and wake up to a trade sale of their company, in which their stock was worth almost nothing 

(Conner).  Instances are countless, but many wonder how this can happen. Most commonly it comes as 

a result of negotiations in term sheets and lack of attention to the information in the capitalization 

table, which results in bad decisions from the side of founders (Locke, Lowe and Lymer 5). Employees do 

not make informed decisions regarding purchase of stock, information which can be easily accessible in 



the capitalization table. 

 

 

Now that we have built a picture of what sort of information is stored and what kind of actions are 

performed in the context of a capitalization table, we have identified two major functions of it: 

visualizing information and using this information to make decisions. In order to get a more 

comprehensive picture, it is useful to go a step further and look at the broader concept of tools that help 

decision making and a specific instance of them, the spreadsheet. 

 

2.6 Decision-making support tools   

As the amount of data that populates the work environment is constantly increasing and getting more 

complex, also increasing is the need to visualize this data in a comprehensive way. This matter becomes 

highly sensitive when it comes to crucial information and processes of decision making, so there is an 

ongoing demand for ways to facilitate registering, maintaining and manipulating this data.  

 Research on decision-making back in the 80’s suggests that people do need tools to help them avoid 

biases and preconceptions, especially in cases where the user has little knowledge on the subject 

(Vessey and Galletta 7). Potential users of the capitalization may fall into this category, particularly 

employees and entrepreneurs with little financial expertise. Rather than the amount of data, the 

challenge here is visualizing information that stakeholders use to make decisions, such as investment or 

option programs negotiations.   

Despite the relatively small amount of data that needs to be represented in the capitalization table, 

there is a lot of potential in enabling the user to explore it through interaction and find new insights. 

This interactive data visualization allows the user to select the way and the specific data to be displayed, 

as compared to static visualizations where the user is offered a stable set of data (Nunamaker and 

Konsynski 8). 

 This leaves a lot of room to inquire the possible benefits of an interactive capitalization table, as 

compared to a paper based or a simple spreadsheet one. Research shows that the effects of adapting a 

new representation system can widely vary, ranging from confusion to increased task performance 

(Lavidas). Surely, moving away from an existing system has proven to be risky, but there can be ways to 

make this transition smooth and effective.  



The case of redesigning the capitalization raises the question of how far from the existing system can 

the redesigned capitalization table be. Or whether it does absolutely have to be a table? How far off can 

the process of reformatting and adding interactivity go?  

The answer to this question has to be based on user studies and literature on ownership management. 

However, existing research shows that visual representation heavily affects the process of decision 

making, while cognitive fit theory states that it does also affect the mental model of the problem and 

the solution (Goswami, Chan and Kim 9). Under these circumstances, it could be suitable to continue 

building up on the notion of a table and adding interaction into the current format of the capitalization 

table.  

 

2.7. Spreadsheets as cognitive tools 
Spreadsheets are of the most ubiquitous tools in the workplace and of the most commonly used means 

for visualization of large sets of data. VisiCalc, the first digital spreadsheet, produced in 1981, was a 

breakthrough in the form data was displayed, because it offered a way that even non-programmers 

could understand (Oates 67).  This is of major importance, since computers during this period had 

almost non-existing user interfaces and were exclusively for programmers. VisiCalc was the reason that 

PC sales skyrocketed, while in 1983 Lotus added the element of visualization to its Lotus 1-2-3 product, 

which offered simple graphs and charts. Apple and Lotus were leading the market until Microsoft’s Excel 

quickly entered the market and became the norm for spreadsheets.  

Spreadsheets offered a breakthrough in the way people work, a means for collaboration and the 

flexibility to make the program work for you, which hold on to present day. Spreadsheets are a quick 

and often familiar way to present information in several domains, and they offer means to understand 

the problem and provide some decision making alternatives (Hewlett-packard). However, more in-depth 

solutions are required in specific scenarios. Statisticians use SPSS, a sophisticated tool which offers tailor 

made options, but is noticeably more complex. Is the capitalization table one such instance, in which a 

more specialized tool needs to be built, in the expense of complexity? Let’s consider both sides of using 

a spreadsheet-s capitalization table.  

Benefits of using spreadsheets: 

 builds upon previously known knowledge (Spreadsheets are commonly part of secondary 

education curriculum ( Baker and Sugden 5)) 

 low learning times/ facilitates learning of a new tool  



 offers quick ways to illustrate a point or compile custom worksheets 

 inexpensive (Once a copy of Excel is purchased, every additional worksheet is free of charge) 

 makes data analysis widely available and easily understandable  

  

Drawbacks of using spreadsheets: 

 too standardized (does not always provide all the means to build custom spreadsheets) 

 prone to errors/ no mechanism to detect errors 

 no support for tracing changes 

 

2.7. Why a spreadsheet-based capitalization table is not the best alternative 

Errors in spreadsheets are a common occurrence: they have been calculated to occur in up to 90% of the 

cases studied and so far no effective trivial error identification method has been developed (Hewlett-

packard and Olavson 11).  While Excel proficiency and data competence can cutback error prevalence, 

there is still space for a lot of variance in the user base, which cannot always be accounted for.  

For instance, a potential user of the capitalization table can be an employee who knows the basis of 

excel spreadsheets, but knows very little about the dynamics in the share price. A potential error in 

entering the number of shares he is offered will generate a percentage of ownership that he most 

probably would not identify as suspicious.  

A spreadsheet reveals all the ‘inside’ works of the system: the formulas, how cells are connected and 

such. Unless a user needs to modify these or to use them for tertiary purposes, there is no need to 

promptly display them, while still creating space for errors. A simple example would be when the user 

double clicks by mistake (instead of only clicking once) to select a cell, which places the cursor to the 

formula. If this goes unnoticed, it may happen that the formula is changed, an action than can turn fatal 

if it is reversed. These formulas are also not always easy to interpret, so it could be the case that instead 

it is more useful to convey the relationships between the cells in some simpler, more apprehensible 

fashion.  

 

2.8. Space for a new tool  

The capitalization table visualizes information that is very specific to a company, is used under very 

limited circumstances and is not similar to any other financial system. A generic tool like the 



spreadsheet does provide basic, customizable functionalities but there is a need for more 

functionalities, especially to visualize how it would look in the future under different scenarios. Excel 

offers ways to do this, but they include workarounds and are unreliable and error prone.  

 Contrasting with the spreadsheet model, there is no real need for the user to manually enter the 

formulas needed to perform calculations, or connect cells to one other; these would be abstractions in 

the new system, which would display only information needed to make sense of the data, rather than 

how these data were generated.  

 A specific tool would certainly require training from the end users, but could also provide them with 

rich visualizations of the information needed to analyze data or make a decision (Hesse and Scerno 5). 

Spreadsheets provide basic, customizable functionalities but in specific fields, more tailor made 

alternatives are required. Take the case of statisticians using a software to perform their calculations 

and analysis: an Excel spreadsheet offers functionalities to hold, filter and perform certain calculations 

on data, but when more advanced, field-specific functionalities are needed, SPSS is used.  

 

 

3. Previous Research 

 

3.1. Capitalization- table related research  

The greatest challenge in the process of investigating the state of the research is the lack of academic 

articles related to the capitalization table or to the bigger domain of ownership management, from a 

design perspective. Related research is only concerned with the financial implications of the matter and 

how it affects general performance of the company. However, from a system design perspective, there 

are a couple of areas that can be of relevance and from which important insights can be gained.  

First, it is of interest in looking at decision making tools and how interaction can make a difference.  

3.2. Interactive tools for decision making 

One such instance is Table lens, a table-like representation which can be browsed and zoomed in on 

demand (Ji Soo Yi). Even though it never took off, Table Lens is one of the first instances that 

implemented interactivity in a table, together with adding simple graphs as visualization tools. While 

tables are one of the earliest forms of visualization, there is a need for interactive elements in 



visualization tools and especially in tables, as major analytical and decision support tools (Liu and 

Jagadish 7). Different benchmarks have been developed that can be of use when designing a new such 

system. Soo Yi et al offer a comprehensive taxonomy of interaction types, but they argue that there is a 

gap in the relation these different interactions have with the objectives of the user (Liu and Jagadish 7). 

This is an important implication to the process at hand, since it is of crucial importance to think of what 

the users will want to achieve in our system and what the best tools to complete those are.  

Studies in interactive decision making tools show that even though the performance results do not 

significantly increase, users consider interactive data easier and more preferable to use (Wright 10). 

However, this largely depends on the nature of the work performed, qualities of the system, frequency 

of use and so on. User testing and evaluation will show that if indeed adding interaction to the 

capitalization table will provide for a higher user performance and satisfaction.  

Looking at the broad research conducted in decision making support tools provided for some very 

interesting inputs, too. The capitalization table can be considered as a hybrid between a visualization 

tool and an aid for decision making, thus inheriting qualities of both. Identifying and developing 

guidelines for successful knowledge visualization has been on the forefront of the research community 

for a long time, while new systems are constantly built with the aim on reducing the users’ mental 

workload (Sweller 6). The limitations of human working memory have been extensively studied, but 

implementation is not always straightforward (Kalyanasundaram et al 8, Eppler 2). Lee and Nelson 

describe the instructions and the design process of a tool that helps problem solving in an enhanced 

knowledge-base-like interface (5). Even though the nature of the problem and the solution are different 

from the capitalization table, it gives plenty of useful insights that can be transferred to the case at 

hand. The most important of those, are the conclusion that multiple representations of something and 

classifying information into categories significantly improve user performance (Kalyanasundaram 8).  

Narrowing it down to business tools and applications, visualization and interaction have been proven to 

enhance users’ decision making, especially by using visual tools to ease the load on the users’ cognition 

(Nielsen, Clemmensen and Yssing 9). Even though the capitalization table does not quite classify as a 

strategic planning process, it has the same needs for visual display and help in decision-making 

processes.  

 

3.3. The spreadsheet paradigm 

Apart from research directly related to spreadsheets, of relevance here is what spreadsheets paradigms 



can be transferred to a new system. Research shows that spreadsheet-like solutions are commonly more 

intuitive for users with little technical knowledge (Kassoff and Genesereth 9). Design solutions closely 

related to the spreadsheet have been widely used in system development and even though no closely 

related instance to the capitalization table could be found, a couple of systems have been developed 

and studied, including a system on how to easily prepare analytical tools from the spreadsheet, 

advanced spreadsheet-based advanced calculations tool and a redesign of a system to monitor 

hardware performance (Eppler, Lee, Nørgaard). Most of these related studies also include at least some 

testing or evaluation, which proves that there is indeed a space for system development inspired from 

the spreadsheet paradigm.  

 

3.4. The gap in the research space 

Given that tables have inherently been one of the most commonly used as visualization means, there is 

sufficient research on tables as decision support and analytical tools. However, the case of the 

capitalization table poses a challenge of a very narrow domain. Despite the rapid change of the 

workplace, the ways of keeping ownership data have been quite unaffected, thus leaving space for a 

redesigned, interactive system. This however is no assurance that the new system will be fully accepted 

and offer added value, but the design process on itself, based on research and on the know-how of 

interaction design, can contribute some insightful observations.  

 

 

4. Method 

 

4.1 Design research and theory  

Designing in academia is different from design for industry, mainly because it needs to use existing 

practices, theories and considerations throughout the process, rather than just doing the work, as is 

typical in an industry context (Myers 5). Of importance here is to note that design research aims to 

create and theorize new knowledge (Gregor 8). One important criteria of design in this context is the 



ability to go one level up and be able to relate theorized conclusions from the design at hand, to other 

domains (March and Smith 10).  

The relation between the design practice has been widely argued: March and Smith developed the first 

framework that connects science research with practicing of design while Gregor includes design and 

action as one of the theory types that guides the process of doing something (BolagsVerket, 7).  

The product of design when research is involved is not to be thought as merely an artefact, but mainly 

as contribution to the knowledge pool. This is not necessarily in the form of an instantaneous artefact, 

rather a process that generates new models and methods to construct knowledge in the area 

(BolagsVerket).  It should be thought as setting examples that can be transferred to the HCI research 

field or adding instances to enforce existing theories. This ‘research by design’ paradigm has the power 

to stir the world to a better, more preferred state (Frayling 7).  

There is also an unclear ground among interaction design academics on how interaction design research 

of a specific domain relates to the bigger picture of research in the broader HCI research (Maguire).  This 

is an important implication for this thesis, since it provides evidence of the need for narrow research to 

relate to broader areas in the field, which this thesis aims to accomplish.  

The design process at hand will attempt to fulfill both:  make use of existing theories and practices in 

interaction research and identify key contributions that can be related to a broader domain, that will be 

discussed in the conclusions section.  

 

4.2 User- centered design  

Designing a new system through investigating the current system, in a domain where little is known 

about the user base, requires extensive user research, in order to understand the perceived advantages 

and the flaws of the existing one. In this context having the user continuously involved in the process is 

crucial and this is why a user-centered design approach is needed. Especially since the existing practice 

in the current system involves a widely accepted and practiced mean, like the Excel spreadsheet, this 

poses big challenges to the design process, designing a new system has to focus on what users can and 

cannot achieve in the current system and what implications does this have for a new design. With the 

user in mind, the design process should try to offer a more comprehensive, complete solution, yet not a 

too unfamiliar, totally re-conceptualized system.  

User centered design is the broader term for design in which end-users are continuously involved and 

significantly impact the final design (Maguire, Dix). It focuses on the needs and wants of the human that 



is going to use the system, rather than the capabilities of the machine in which the system will run         

(Ji Soo Yi). There are costs associated with adapting a user or human centered design approach, 

especially time, since it is crucial to talk to people and iterate design with users at every stage. But the 

benefits surpass the time and other resources spent in closely involving users in the process. 

Main benefits of this approach increased usability and productivity, while reducing learning times and 

error rates (Maguire). Of importance in the design of the new system for the capitalization table is the 

acceptance rate: taken that it does not include frequent activities, there is not much allocated time and 

occurrence to get to learn a new system, it may happen that the user refuses to explore and use the 

new system, and goes back to the old familiar spreadsheet.  

 

5. Methodology  

 

5.1. Research Strategy: Design and Create  

The entire process of research employs a user centered approach: the user is involved in every step and 

the methodological choices are such that the users’ play a central role throughout the research, design 

and evaluation.  

However, it can be quite troublesome to research and motivate design in a research context. Central 

focus here is given to the knowledge base: theories and guidelines to use existing knowledge and 

contribute new one to the specific research field.  In order to do this, the process should include 

elements of analysis, justification and evaluation (Myers and Newman 7). 

This said, one strategy that was assessed as relevant and of use in this specific design research is Design 

and Create, which proposes guidelines for design that is part of a research project (Myers and Newman 

9). Insights from this strategy were used to guide design and motivate research and design choices along 

the way.  Oates argues that reasons for doing research in Information Science can range from the more 

practical like contributing to other people’s wellbeing to the more theoretic like testing or disproving a 

theory (55).  Among these options, the more suitable for the case in hand of redesigning a capitalization 

table would be research to come up with a better way, namely to research how to build a better, more 

comprehensive way to visualize information that lies in a capitalization table. The result of this research 

will be an instantaneous artefact: a working system that models the work of a capitalization table and 

can be implemented in a computer system (Rowley 4). The development process and its methodology in 



itself are contribution to knowledge: evaluating current practices and attempting to introduce a new 

system that builds on current practice, but uses a new approach, that of adding interactivity.   

This process is developed in 5 stages, described below (Myers):  

- Awareness: the motivation rose from a new startup company, whose aim was smart company 

management. The founders identified the space for a better way to keep ownership data, given the 

shortcomings of the existing systems, which substantially restrained the ways the information could be 

presented and worked with. 

Researching the nature of information kept in a capitalization and its implications, I realized that there 

were indeed requirements that the current system was not fulfilling and a lot more options that could 

help users significantly make more use of the capitalization table. Some examples of bad financing 

decisions and plenty of work arounds performed to get some basic results were enough proof that there 

was a gap in what the current system offers and what the users need.  

The user research phase reinforced this apparent gap: all interviewees acknowledged that the current 

practice of keeping this information in a spreadsheet does not provide for all the functionalities they 

would like to perform. They suggested that there is a lot of insights about the information stored that 

the spreadsheet does not seem to support, while there are a couple of work arounds that they perform 

to get desired actions. Details about the awareness phase will be further explained in the user research 

section that will follow.  

- Suggestions: this is the part when the designer considers different ways to address the problem, or 

more specifically exploring the design space and ‘anchoring’ research to the one design approach that is 

more suitable. Since the case in hand is tangible and concrete, the best way to provide for this 

suggestions is in the form of prototypes: concrete illustrations that depict different identified user 

requirements, based on the theoretical framework and shaped by design patterns.  

3 other stages of the Design and Create strategy are development, evaluation and testing which will be 

described in the Design, Evaluation and Results sections, respectively.  

 

 

 

 



5.2 User studies: Qualitative Research 

Semi structured interviews  

Interviews were chosen as the main user research methodology, mainly because it is crucial for the 

study to inquire how the capitalization table is used now and whether there is a substantial need for a 

redesigned system.  

Taken that the capitalization table is seldom used and most of the time in full privacy, observations and 

contextual interviews are not an appropriate and useful method. Moreover, since gathering an 

understanding is crucial in our case, quality rather than quantity of data must prevail, so interviews do a 

fat better job, as compared to surveys. 

Qualitative interviews are common in qualitative research, where the focus is on gaining understanding 

on the experiences, understanding and work processes of the user (Rowley 9).  They are also suitable in 

studies where the aim is to get a broad understanding, as compared to the variables used in quantitative 

studies, which offer more quantifiable means to analyze a situation (Yigitbasioglu and Velcu 6). Thus, the 

qualitative interview is chosen to explore the users’ preferences, stories and experiences regarding the 

usage of the capitalization table. 

This type of exploration needs to give the user the freedom to answer open ended questions, whose 

answers can greatly vary from person to person. Furthermore, interviewees need to be asked about 

their personal experience, which generally are easier to express orally than in written format (Myers). 

Authentic data is key here: investigating several people’s experiences is far more important than having 

a large sample size, with generic but not detailed data about lots of subjects. This is also why semi 

structured open ended questions are a skillful way to accomplish this: each individual interviewee’s 

responses can trigger new questions and generate unique relevant findings. In the case at hand, they are 

used to generate user requirements that will largely contribute during the design process.  

 

The interview subjects  

The target group to be interviewed included 2 main categories: entrepreneurs and investors. 

Entrepreneurs are founders of startup companies that were recruited through emailing a startup 

incubator in Stockholm. Investors are private individuals or employees of a university funded company 

which invests in early stage start up. These were recruited through emailing the company.  

7 entrepreneurs were interviewed; among them, there was a cross-category subject, one former 

entrepreneur who turned into an angel investor some years ago.  (Angel investors are private, 

independent investors that invest their own money to startups they deem interesting). 2 of the 



entrepreneurs had previously founded a startup, while it was the first experience as a founder for all the 

others. 3 of these interviews were conducted through Skype, other 4 were face to face in the 

entrepreneurs offices. 

Other 3 investors were part of a company that supports and invests in early stage startups. All these 

interviews were conducted face to face, in the respective company offices.  

Throughout this interviewing process, a third group of possible users of the capitalization table was 

identified: employees. So 3 employees were interviewed, one who has never been offered options, one 

that had been offered but did not stay long with the company 

 

The interview process  

The interviews were conducted according to a script of several questions, which was modified according 

to the progression of the interview: not every question was asked to every interviewee and new 

questions were asked, arising from the answers of the subject. A general outline of the questions can be 

found on Appendix 1.  

 All interviews were audio recorded with permission and field notes were taken during the interviews, to 

highlight important key points that the interviewee was identifying.  Since any nonverbal interaction was 

not of major importance for the study, a video recording was not deemed necessary.  

These notes together with the transcripts build and excellent mean to gather reliable records that the 

researcher can go back to when formulating design hypothesis (Yigitbasioglu and Velcu 4).  

Interviewees lasted between 20 to 50 minutes, averaging at 30 minutes per interview. 

 

Timeline of the interview 

The interview began with the researcher introducing herself, the research topic and why the 

interviewee was considered an important source of information in this specific context. Then the formal 

part of the interview started with exploring the subject’s familiarity with the capitalization table, the 

way they store this information at present and whether they use any system provided from 

Bolagsverket, the Swedish Company Registration entity. Following timeline of the interview differed 

among interviewees, depending on their responses, but generally included questions regarding current 

usage of the system, actions that it does and does not support and perceived space for additional 

functionality [BolagsVerket]. When the interviewee mentioned that they did not understand the context 

of a specific question, additional explanation was given.  



 

5.3 Issues in analyzing qualitative interviews  

Qualitative research often suffers a lack of data analysis tools, creating problems in the path the 

researcher moves from raw data to final theories (Myers). This gap widens when it comes to research 

that has a tangible design as final product, since it may be that the process happens intuitively, with no 

concrete data analysis process. 

Contrary to quantitative data analysis, where statistical methods can be of help, qualitative data analysis 

has few set rules. Oates argues that it is also more dependent on the skills of the researchers “to see 

patters and themes within the data” (34). It is clearly more complicated and volatile to analyze words 

and the context in which they are used than numbers and figures.  

The main issues with interpreting qualitative interviews are reliability and consistency: how a researcher 

categorizes the descriptive narratives and presents results from these analysis in the paper (Yigitbasioglu 

and Velcu 5).  The latter is most problematic in conference or journal papers, where the space is limited 

and compression is in order. This becomes less of an issue when the research is conducted as part of a 

master thesis, with enough space to present results from interviews.  

The reliability is somehow more problematic, since the interview in itself is staged and the effects of the 

interviewer and the circumstances cannot be accounted for. In our case, the researcher and data 

analysist was one single person, which eliminates subjectivity. However, it is more challenging to tackle 

the effects of artificiality in the interview: the interviewees may tweak their answers because they are 

aware of being on the record (Myers). One way the researcher tried to address this was through making 

the interviewer feel at ease and create a natural setting for a spontaneous talk, rather than make it feel 

like a formal interrogation. The fact that the researcher is a student with humble knowledge in the 

matter presumably helped bridge the gap between interviewee and interviewer.  

 

 

5.4 Analysis process 

The first step was transcribing the interviews and making copies of the transcripts. It is of crucial 

importance to have all data in one format, so interviews were consistently transcribed into text in the 

same format, each in an individual page with the name of the interviewee, his role and the duration of 

the interview. 



Using the PACT framework  

Taken that the users of the capitalization table come from different backgrounds, have different 

requirements for the system and use it in various circumstances, it is important to analyze these 

differences and what they mean for the design process. A PACT framework offers relevant guidelines to 

fulfill this, so a PACT analysis was performed. Its main implication is that “People use technology to 

undertake activities in contexts’ and the interaction designer has to account for all of these elements 

when thinking on a new system ( Ji Soo Yi). Analyzing interviews with such an approach means spotting 

differences among the users and the ways they use the system.  

 

Content analysis  

Inductive approach was the first step to analyze the data: get what you can from data and build a theory 

“from what your data says” (Myers). The researcher scanned through the transcript and identified key 

matters identified from the subjects. The occurrences of these statements were counted throughout the 

interview transcripts, in a process similar to content analysis, where a number of categories is 

established and counted upon (Yigitbasioglu and Velcu 6).  

Next, these statements and issues were classified into sort of categories, to ease the process of 

identifying key implications for design. This list of statements is crucial to motivate design and constructs 

the basis for the final step: identifying key issues that will be the backbone of the design process. 

 

5.5. User testing and evaluation – the Think Aloud method  

User based evaluation is crucial for a human-centered design process (Dix). One method that has been 

developed within the field of Human Computer Interaction and is relevant in qualitative research is the 

Think Aloud method. It consists in testing during which user constantly explains what he or she is doing. 

Being a highly flexible method, there is a lot of uncertainties regarding how think aloud testing is 

conducted, while the analysis phase is equally as important and challenging (Nielsen, Clemmensen and 

Yssing 6). The most common biases are related to the circumstances of the experiment (users are not 

familiar with the system, the environment is similar to a lab) and lack of description of the process 

(Vaishnavi and Kuechler 8). During the evaluation phase, we tried to account for these biases; both users 

were familiar with the capitalization table and had used it before.  

Subjects were asked to have a look at the system, explore it and try to comment on what they are doing. 

The interviewer asked questions on whether the user could easily make sense of the different parts of 



the system and if the different visualizations were straightforward. 

One issue that arises when using the Think Aloud testing method is analyzing these test results: getting 

valuable outcomes from an unstructured, subjective testing environment is not always straightforward. 

The test sessions were recorded with permission and shortly after transcribed and analyzed. Norregard 

et al suggest that it is an excellent practice to analyze these testing sessions as soon as possible, as a way 

to get the most out of an evaluation (Nielsen, Clemmensen and Yssing 8). 

One identified bias is what is called the “reinforcement of known problems”, which consists in the 

interviewee being asked whether some part that the researcher thinks is flawed, is perceived as such by 

the user (Venable 6). The researcher tried to avoid this as much as possible, through asking few 

questions, mostly leaving the subject to express his opinions. This was not in any case done in a 

suggesting way, rather than an open ended question, aimed at getting the subject’s view on the matter. 

 

6. Design process and Reflections  

 

6.1 PACT analysis of the interview data  

 The interviews offered valuable insight on how different the stakeholders of the capitalization table 

system can be and how differently they use technology to fulfill their diverse needs. But then again, this 

is not a static, one way process; as one of the elements change, the others need to adapt. Case at hand, 

the technology will not change per se, but the platform will, so this might have implications on how 

people will use the new system.  

The users of the capitalization table fall into 2 categories: investors, who use it quite frequently to 

consider possible future investments and entrepreneurs who have a look at it usually when there are 

taking a financing round, which doesn’t happen more than a couple of times every year. While investors 

are very familiar and invest to “make a living”, entrepreneurs come across it way more rarely and is one 

of the many chores they have to perform in their daily activities.  

They are similar in the way they use the capitalization table: they almost always use it in a desktop or 

laptop computer, so the space for design can be assumed to be a standard desktop. This has important 

implications since creates a lot of opportunities for visualizing tables without being constrained from 

spatial limitations.  



From the interviews it turned out there are clear distinctions within the interviewee categories, too: 

among entrepreneurs, there’s those with some previous experience, who are intuitively familiar with 

the usage of the capitalization table and have a vision of what they want it to offer additionally. On the 

other hand, first time entrepreneurs, are less clear on how the capitalization table can further aid their 

work, but do acknowledge the space for more functionality.  

Likewise, among investors there’s differences in which stage of a company’s life they invest (seed, 

earlier rounds or later, bigger rounds) and the type of investor they are (spinoff- concerned with helping 

the company land a market and do well or venture, concerned with buying equity and stir the company 

towards a buyout or going public). As we have mentioned earlier, the user is of crucial importance in the 

redesign of the capitalization. They also have a distinct view of each other: founders commonly perceive 

investors as the ones who know far more in the subject and can intuitively figure things out from just 

one look at the table, while investors are little concerned with how the entrepreneurs make decisions 

Most commonly investors are part of a big venture capital firm and need to report to higher ranks about 

ownership progress in many companies and they use capitalization tables to get this information, which 

may have to be in different formats. Investors, on the other hand, use it in a narrower domain, mostly 

for their private or at most companywide interest. Specifying the context of use is key to a human 

centered design and there clearly is a difference in organizational and physical context that needs to be 

taken into consideration in the design process.  

The interviewees identified the gap in information that exists among entrepreneurs and employees 

when it comes to different terms that directly affect the decision making during financing process or 

converting options. This creates space for a tool or at least some sort of plug-in to the capitalization 

table software, that can be of use to the employees, or at least help explain how options work and 

visualize their importance in a more tangible way, compared to merely explaining the basics.  

 

6.2. Outcomes from the interviews  

As described in the methodology section, main statements from the interviews were identified and 

counted. These results are shown in Table 3 below.  

 



 

 

Statement/ Topic  Entrepreneurs Investors 

-it’s a spreadsheet document +++++ ++ 

-we build it from the share ledger  +++  

-we use a software ++  

-acknowledge the need for a new, specified 

system  

+++++ + 

-currently calculate dilution in Excel ++++++ +++ 

- use Excel to play around with numbers   

-Excel is enough  + + 

- Excel is enough when we have few 

shareholders 

++++++  

-options complicate the table ++++++  

-make mistakes when changing numbers in 

Excel 

++ + 

-our investor’s lawyer helps with this  +++  

-exit scenarios are very useful ++++ + 

-exit scenarios are hard to manage in Excel ++++ + 

-this works well for people who know Excel ++ ++ 

-analytical people understand things easily, 

others need some sort of visualization  

++++++ +++ 

-Investors know a lot more about these 

issues 

++++ ++ 

-it would be nice to have information about 

different classes of shares  

+++++  

-It would be nice to play around with 

numbers without changing the captable 

++++ ++ 

-employees can maybe use some option in 

the captable 

++++  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Main statements from the interviewees and their occurrence. One ‘+’ sign indicates that one interviewee 

subject stated/ agreed with the remark. 



As described in the methodology section, main statements from the interviews were identified and 

counted upon. These results are shown in Table 3 above.  

The fact that among the interviewees were individuals who did not evidently feel the need for a new 

system, is strong evidence favoring the validity of the interviews, that is one of major biases in 

qualitative research: cases contrary to the general belief that a reformatted capitalization table is 

needed, were identified and presented in the final paper (Yigitbasioglu and Velcu 7). 

The PACT analysis together with the content analysis were then used in formulating the implications for 

design: abstractions to guide the design suggestions.  

 

6.3 Implications for design  

From the process of analyzing interviews, which was described in details in the methodology section, 6 

main implications for design were identified, as explained below: 

 

1. Conformity/ affinity to the current system 

The Excel spreadsheet is agreeably the go-to choice to keep equity management in the form of a 

capitalization table: All the interviewees affirmed this, so it is a strong point towards the general look 

and feel of the new system: it cannot be fully redesigned, or significantly divert from the concept of a 

table. It needs to be simple and not too advanced, since that might result in total confusion and the user 

might go back to using the old, familiar system, as it has happened multiple times while a new system 

has been adapted (March and Smith 8).  

 

2.  Support/ aid decision making 

As it is now, the spreadsheet-based capitalization table is not a viable way to help decision making. The 

users feel that it can be of help, theoretically, but does not provide such functionality now. There is a 

need to reduce workarounds, while supporting more effortless cognitive activities, like considering how 

a new investment would impact current shareholders’ ownership.   

 

3. Support for components perceived as “complicated” 

All subjects acknowledged that parts of the information that is stored in the capitalization table can 

complicate it and make matters less intuitive and understandable. This can mean different types of 

shareholders, shares or financing rounds.  



 

4. Need for safe simulation of possible outcomes 

One of the major usages of the capitalization table, aside for storing information, is predicting how 

things will turn out to be in the future, under different circumstances. These are crucial when a firm is 

about to agree on a new investment, because they need to consider different outcomes. One setback 

that Excel has here, is that it offers no support for tracing changes, so the user has to play around with 

number and be careful not to modify permanently the table.  The new system has to enable an error-

free modification environment, where all the “playing around with figures” will be separate from the 

actual table. The need to trace changes will be supported by a color code, in order to visually prompt 

how different scenarios will affect individual cells in the table.  

 

5. More explanation power 

Money in a startup can come from a variety of sources, in multiple form and with different conditions, 

so it can be overwhelming to have all this in mind when trying to analyze the situation at hand. At times 

the startup can have a combination of different forms of financing at different stages, so there arises a 

necessity to have some sort of explaining aid, that is there in the process of comparing and contrasting 

these shareholders, as well as aids in cases where the user needs to get this information at a quick 

glance, without going through the different documents that hold financing terms.  

 

6. Options and the option pool needs to be more present  

The employee stock option pool is agreeably the factor that adds complexity and some degree of 

abstraction to the capitalization table. Until the moment options are exercised (ie, bought and 

converted to shares) they do not belong to the capitalization table, but they still do affect every 

shareholders’ individual ownership, since they are allocated shares that can allegedly be converted into 

proper stock at any time, and thus, dilute every other shareholder. There is definitely a need to have 

these options present in the capitalization table.  

 

6.4. First design suggestion 

The first phase of the design process was sketching a paper prototype, evaluating it and then running 

another iteration, before beginning work for a high fidelity prototype.  

 



 

 

 

 

 

 

 

 

 

Figure 1. Paper prototype of the main screen. In the center, there is a condensed capitalization table, with only 

basic information. Buttons for different scenarios are on the left, while basic views and filters are on the right. 

 

The main screen of the paper prototype (Figure 1 above) includes a condensed table, 2 buttons for 

visualizing scenarios on the left and basic filters and sorting on the right. This is closely tied to the 

identified need of the user have an overview as first screen: when the user opens the capitalization table 

document, he or she instantly gets a table with all the information in it.  

While this can be a bit overflowing, it has to keep being the principal view of the system, as not to mess 

with the user’s mental model: the capitalization table actually being represented in a table format.  

At first look, it clearly different from an excel worksheet, but the simplicity of the design is not confusing 

or overflowing, while scenarios offer the possibility for decision making. The default view only has the 

condensed table, which can be horizontally expanded to see different financing rounds, or vertically to 

reveal all the shareholders in a group.  

 

 

 

 



 

 

 

 

 

 

 

 

 

 Figure 2. The sketch of the exit scenarios. The user can choose to see an overview of the 

liquidation amounts of every shareholder, or specifically browse his own.  

 

 

 

 

 

 

 

 

 

  

Figure 3. The sketch of the what if scenario, where the user can modify a second table, while 

the existing one remains untouched and can be used to compare. .  

 



As of this stage, there is not an implemented explaining system, since it can be challenging to picture 

that on paper. The only explaining element is located in the expanded main table, in a hover-like 

fashion. Sorting is aimed to provide a quick overview on who owns most in the company, without having 

to compare and contrast different shareholders, while views quickly give information on how ownership 

changed through time (the timeline view) or visually depict the current ownership situation.  

 

 

 
Figure 5. Pie chart view helps the user visually get a 
quick idea of ownership structure.  

 

 

 

6.5 Evaluation of the paper prototype 

The first stage of testing of the paper prototype was trying to populate it with real data: data from 

companies that have published their ownership information. This process was carried to identify any 

content field that might have been skipped or any piece of information that could not be entered in the 

table. Data from 3 companies that had more than 3 rounds of financing were used to populate the 

paper prototype and every piece of information could be classified and entered in the paper-table.  

Next, the paper prototype was iterated with one of the entrepreneurs that was part of the user 

research. At this point, focus was put in checking whether the content organization is viable and the 

data categories were in accordance with information that goes into the capitalization table. The subject 

was shortly given an explanation and asked to browse the prototype, think out loud and make questions 

when something was unclear. 

Figure 4. Timeline view shows how ownership changed in different 
points in time. 



The entrepreneur had no uncertainties and admitted to be understanding all the sections. One thing 

that was revealed at this round was the need to include options as an addition to the main table, or 

easily within reach from the main table. One way to do this could be to have it implemented as a hover 

on the Employee Option Pool row of the table, which could be very overflowing, since there will be quite 

few elements on the Options table. So it was decided against it. Another viable option is to have the 

table with details about the option program on demand, so that the user can have decide on whether to 

display it or not. 

 The test subject admitted to like the mechanisms of the prototype, especially the added functionality 

presented by the scenarios, which was one of the key identified user needs. He perceived the prototype 

as “simple and straightforward”.  The user also identified Excel- like functions that he recognized in the 

prototype. This has to be transferred to the hi-fi prototype design, in accordance with  “affinity to the 

current system” design implication. More specifically, spreadsheet metaphors will have to be used when 

implementing table expansion, filtering and sorting.   

One thing that the user suggested was the need for the table to prompt more what actions can be made 

to it, like abilities to edit, add, delete and modify. 

 

6.6 Second design suggestion  

The next step was sketching a high fidelity prototype, where more focus was put in the interactive 

elements of the system. Prototyping at this stage was made using Axure.  

 

 

Figure 6. Main view of the hifi prototype. The grey panel on both sides are consistent through the system and help 

navigate through pages and views. 



 

The first view of the system, assuming that there has been already some logged information in the table. 

As a result from an iteration with one test subject, the Stock Option Pool was included in the main 

screen, in the form of a checkbox. Also from the first iteration with the user, functionalities to edit the 

table were implemented, both through the use of buttons, or the usual spreadsheet metaphor of double 

clicking a cell to edit it.  

The expansion of the table is thought in a period-table- fashion, where the details are hidden and the 

user accesses them on demand. In this case, details are different financing rounds, vertically, and 

specific shareholders in every group. Hovering at every cell, more information is displayed, regarding the 

specific shareholder or financing rounds. The items in the tables can be edited through double clicking 

or through using buttons below. All changes are traced and can be browsed back and forth.  

A fully expanded table is pictured below, but the user can expand individual parts separately. The 

horizontal expansion is performed in an Excel-like style, a metaphor that was considered familiar by the 

users. 

 

Figure 7. Fully expanded view of the main table and the employee option pool. Detailed information of financing 

rounds and one of the investor groups is displayed. 

 



Different views  

Different views are quick ways to get the same information in different formats. This functionality is also 

present in Excel, but not one click away. Arguably it makes it easier and more frequent to use if these 

views are easy to access, as compared to creating them in Excel, where it takes a couple of steps and can 

be prone to errors.  

 

Pie chart Views 

 Figure 8. Pie chart view, which visually displays how much ownership every shareholder has. 

 

Figure 9. Extended version of the pie chart, which gives details about one specific group of shareholders. Hovering 

on a shareholder displays information like number of shares, value of these shares and preferences.  



Timeline View 

This is where a time-based progression of the financing of the company is displayed. At every round the 

user can see the specific round’s details or can choose to view a cumulative overview of the situation of 

the shares at this moment in time. 

 

Figure 10. Timeline view of every financing round. Hovering at a shareholder displays its ownership progression. 

Hovering at a table displays this round’s financing details.  

 

Scenarios 

This part is the implementation of the “need for safe simulation of possible outcome” and “explaining 

power”. They offer a safe and reliable way to play around with numbers and offer cognitive support to 

help users make decisions.  

 



 

Figure 11. The Exit scenario main screen. The user can drag the slide or change exit value in order to see how much 

every investor gets in a liquidation event..  

 

Exit scenarios are crucial when the shareholder needs to picture how their ownership would convert in 

the event of a trade sale. The user can drag the slider or change numbers in the left, and then see how 

much belongs to everyone. The hover on every investor helps make sense of the exit amount of every 

shareholder, which can also be seen in the graph. Another possible interaction can be selectin one 

specific shareholder, in the graph or in the drop-down list, and see individual exit conditions. Figure 8 

below.  

Figure 12. The exit scenario when a specific shareholder is selected, by clicking in the graph or in the drop down 

menu. Individual details are displayed and the user can play around to see how liquidation would change. 

 

What-if scenario 

Using a what-if scenario is the most frequent activity users of the capitalization table perform when they 

are in front of some decision, or even just to consider how things would change under different 

circumstances. The basic view has 2 tables, to support the user in quickly comparing the present 



situation against possible outcomes. The left panel’s parameters can be changed and these changes are 

reflected in the lower table, together with small indicators on how different shareholders’ ownership 

changes. Hovering at a shareholder, shows a small graph that depicts this specific shareholders’ equity 

progression.  

 

 

Figure 13. The what if scenario main screen. The user can edit individual cells in the bottom table and track 

changes. The left panel is used to change different parameters in order to consider different conditions. The user 

can choose to see this in a different view, or consider how an exit would look under these circumstances. 

 

 

6.7. Evaluation of the hifi prototype  

This evaluation was carried using the think-aloud method, which has been the standard in every stage of 

testing during the process. The users browsed around the system and simultaneously explained what 

they were doing. The process was recorded with consent and used to derive major conclusions from 

testing.  

The tester was the researcher of this thesis while the test subject consisted in 2 investors, both having 

previously been part of the user study. They were shortly presented with the software and left to 



explore it on their own, while cordially being asked to provide for comments. Only one of them asked 

one question about something that was unclear, to which the researcher gave a short reply, in order to 

avoid being too suggestive.  

The overview and the table expansion resulted in being very intuitive: both subjects used the expanding 

function with no difficulties, while acknowledging that they had no problem understanding how the 

table works, which they thought of as really similar to the Excel spreadsheet. It is of importance here 

that they identified this similarity by themselves and not with the aid of the researcher.  

Testing was conducted using the Think Aloud method:  

Both test subjects were really satisfied and perceived the visual parts (the chart and the graph) as an 

added value to the system. They claimed that it helps to quickly grasp what the situation is and what it 

means for the individual shareholder. Even though these visual forms of representation can be achieved 

in Excel, we can conclude that it is by far more convenient to have them one click away and more 

interactive, as compared to having to perform a series of actions in order to achieve them. 

One of the users noted that employee options can be in or out of money, so this has to be implemented 

in the Employee Option Pool table. After being identified from the client, the next step is to implement 

this in the system. One idea was to have a color code, indicating how good the options were performing, 

but then it was decided that this could confuse the user, since it would require some learning time, 

which the user of the capitalization table does not have (since it is is not used frequently) so it was 

implemented as a new column, with explanatory text.  

Both users concluded that they would definitely prefer to use this system instead of the existing 

spreadsheet, mostly because they “could play around with the table and visually see how their 

ownership would change”.   

 

 

7. Results and discussion 

7.1 Summary and discussion of the design results 

Ever since the first iteration during the tentative design phase, the paper prototype was perceived as 

“rich in functionality”. This may have been due to the identified user requirement of scenario predicting, 

that the current system does not support at all, which in turn can indicate that including end users in 

every stage of the design process is an excellent way to assure a satisfying degree of user acceptance. 



This was reinforced during the second user testing, where the users acknowledged a general 

improvement in the usage of the new capitalization table.  

Even though efficiency and effectiveness of use could not be measured, it can be concluded that the 

perceived improvement from the users is enough proof to conclude that the new interactive system 

fulfills user requirements to a greater degree, as compared to the existing system. This is majorly due to 

the scenarios, which seem to offer a functionality very much required from the users, but which has not 

been implemented before. This is the point of interest for the academic contribution of this thesis: 

adding insightful knowledge to interaction design research, through identifying key design rationales 

that can be transferred and applied to other design research domains.  

One important implication that proved to be an important point to guide the design and was perceived 

as important during the evaluation phases, was the affinity to the current system, namely the 

spreadsheet. This aided the design process and helped the user get acquainted with the new design and 

not have difficulties in understanding the visual representations.  

7.2 Ethical Considerations 

The whole user study and the user testing process was dealt with in complete discretion: the subjects 

were recorded with permission and assured to be sent an email asking for permission, if something they 

said were mentioned in the thesis. Only the researcher had access and listened to the recordings, while 

the transcripts were held in a password protected drive, and will be destroyed once this thesis is 

approved. The real dataset from the companies, that was used to populate the prototype, was obtained 

on the internet, was widely available and no agreement was needed to use it.  

Another key ethical consideration is information disclosure: ownership data is not always private and 

many companies choose not to disclose it to outsiders. However, this study was not concerned with 

these details and all the interviewees disclosed as much information as they deemed suitable, yet at no 

point confidential.  

 

7.3 Limitations of the study 

 

Limitations in the user study 

One of the shortcomings of this study is the absence of a venture capitalist as an informer. This is mainly 

due to the fact of venture capitalists being very busy and difficult to get in touch with. These are most 

commonly people who work for big VC firms and are always in the hunt for new investments and have 



little time to dedicate to matters that do not lead to possible investment opportunities. The interviewed 

investors did provide for very valuable insights, nevertheless. The main difference between them and a 

venture capitalist is in the underlying causes of their investment: while an angel investor or an investor 

in a startup accelerator builds faith and trust into the startup in a more personal way, the venture 

capitalist is only focused on how much money this can bring in the firm in the long term. However, it is 

safe to assume that their use of the capitalization table does not significantly vary.  

 

Lack of general perspective 

One closely related limitation here is the lack of generalization: the interviews contained no question 

and answers, thereof, on whether the interviewees could relate the use of the capitalization table to any 

other system or software they know of. While assuming that the interviewees would mention such 

similarities if they identified them, this is not enough justification to the absence of such questions, since 

it could have provided for high quality input to the research phase and aided the identification of major 

contributions.  

Lack of focus on aesthetics  

Another limitation, especially relevant during the high fidelity prototype design and evaluation is 

aesthetics: very little work was put on the look of the system and instead focused on functionalities and 

the interaction flow of the system. Effects of this could have been reflected in how users perceived the 

product, but this was not noticed during user testing.  

 

User testing  

Primarily since the capitalization table does not fall into the category of frequently used systems and 

due to lack of previous research specifically related to it, there is no existing quantifiable metrics 

regarding user tasks. This posed a challenge to testing, since there was little to compare to, apart from 

the users’ perceived efficiency and satisfaction with the system, which are highly subjective criteria. 

However, the fact that users’ acceptance of the system was one of the main aims of the design research 

is a way to overcome the challenge of not having quantitative data. Moreover, the research strategy was 

purely of qualitative nature, so the evaluation is of a qualitative nature as well.   

 

Challenges of information visualization, interaction and decision making support 

In addition to belonging to a very narrow field expertise, the issue of the capitalization table does pose 



challenges of different nature and possibly trying to cater for all of them simultaneously can affect the 

individual quality of each.  

 

7.3 Further work  

The most important limitation that needs to be addressed is user testing: users should try the system in 

a real-life scenario, insert their company’s data and play around with different functionalities. This will 

be crucial for any future work, both design and functionality wise.  

Dependent on results from the above mentioned testing, one possible improvement could be adding 

more colors throughout the design. This is meant as a mean to support browsing rather than be a crucial 

part of the design. Since the system is not used frequently, it is not relevant to add a color code, which 

requires the user to spend some time getting acquainted to it, but rather colors to support browsing in 

the main table and keep track of important details in the other pages. This could be implemented 

through highlighting rows and column that are related to a financing round, or increase contrast in cells 

that have changed recently.  

Another piece of design that can be worked on next is sorting and filtering: implementing an Excel 

paradigm through a spreadsheet- like interaction to sort and condense individual columns as the user 

prefers.  

 

8. Conclusions 

The main difference between designing for industry and designing through research, is that the latter 

contributes to knowledge creation: new ways of producing artefacts, or new technologies that can make 

a change in some domain of the real world. The design of the capitalization tried to add knowledge to 

the pool of interactive system development based on an existing static system, with a focus on gaining 

knowledge that can be transferred and generalized to other systems.  

Central in this study was the framing of the problem and generalized conclusions, rather than merely 

the final design: a lot was learned through the design process of an interactive decision making tool. 

Most importantly, elements of design that can be of use in other systems were identified, in the form of 

solutions to identified issues with the use of capitalization table. As mentioned in the design 

conclusions, the possibility for safe simulations and added visual support are two vital points that add 

value to a decision making support tool, through making it more functional and easing the cognitive load 



of the user. The solutions provided in this thesis can be easily carried to other systems and applied 

according to the specifics of these systems.  

 

Another important conclusion can be related to less frequently used systems: in these domains, it is very 

important to design based on the existing system and expanding from it, always with the user in focus.   

 

While studying the current system, I learned that it was important to the user to keep the design simple 

and analogous to the old system, while still packing functionalities that the user identified as desirable. 

Listening to the users and their requirements, I could derive basic functionalities that could be 

significantly enhanced through adding interactivity. Finally, during the user evaluation phase I learned 

that a simple and clean design, which does not derive too much from the existing paradigms together 

with easy interactive features can indeed add value to the capitalization table.   

While still uncertain if the capitalization table redesign can be of interest in a broader context, solutions 

to major problematics in the decision making process related to it, can surely be applied in other, 

related domains, which makes it the biggest contribution of this thesis, while still adding knowledge to 

the design of interactive system. 

It can be concluded that if the current system’s characteristics are studied and important implications 

from the users are included in the design process, the new redesigned system will have higher chances 

to be easier to get acquainted to, more accepted and generally perceived as more value-adding. If this 

process is not only confined to the case at hand, but is seen as a mean to achieve broader, more 

inclusive domains, then chances are that the contributions are far more comprehensive, and thus more 

applicable to other cases. It can be concluded that the design work in thesis was successful in this 

regard: it managed to provide motivated design answers to the research question, while still offering 

generalizable design abstractions that can be applied in other domains.  
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 Appendices  

1 Appendix 1. Interview Questions  

 

Questions to the entrepreneurs 

- Do you use Bolagsverket’s service verksamt.se? 

 

- How do you currently keep ownership data? 

- Do you use a capitalization table that shows other things than current shareholdings, e.g. option 

pools, convertible bonds, etc? 

- How often do you perform some action that requires the usage of the share registry/captable? 

- If yes, on what occasions? 



- Do you have any issues with the system you’re currently using?  

- How difficult was it to set up a share registry / captable? 

- Has your company ever done an issue of new shares or warrants (“teckningsoptioner”) 

- If yes, did you do it yourself or hire external help? 

- What was the major issue in doing this? 

- What kind of help would you need through this process? 

- If there were a web service that could help you visualize the cap table, would it be of interest to you? 

 

Questions to the investors 

- Describe the background of the investor (private individual, VC-company, etc) 

- Do you usually get adequate information about the ownership in the companies you invest in? 

How important is the capitalization table during an investment process?  

How often do you use it? What format does it usually have?  

What are the usual activities you use the capitalization table for?  

- What sort of information you get from it? Can you have the information you need at a glance?  

 

 

 

 

 

 



 


