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Abstract 

 

Financial statements, the underlying elements of financial reporting are subject to substantial 

effort and expertise from finance divisions at almost every single company in the world. These 

reports are used by corporate finance professionals to make decisions on future prospects which 

affect the profitability and ultimately the livelihood of companies. However, the current process 

of constructing financial statements is generally considered complicated, error prone and 

therefore results in substantial time delay which can decay the value of the information provided 

from said financial statements. This process is thought to be subject to considerable 

improvements with increased automation, possibly giving decision makers close to real time 

financial data in the process, which would likely enhance the quality of decisions being made 

on the basis of the underlying financials. Financial statements are also prepared at regular 

intervals, usually monthly, quarterly, or annually which means that the task can be recognized 

as repetitive and from a theoretical perspective is therefore ripe for increasingly automated 

construction.  

The conceptual model construction and implementation in this case study was successful. The 

model includes methods and mechanisms that result in the model processing financial data 

substantially faster and in a more efficient manner when compared to the traditional method 

utilized. Furthermore, construction of the income statement, balance sheet and cash flow for 

the real financials of the company showed signs of substantial improvements on various fronts. 

The successful implementation of the conceptual model in this case study therefore insinuates 

improvements for problematic areas mentioned in previous literature and shows that 

potentially, increasingly automated financial reporting is approachable in the near future with 

the aid of models such as the one conceptualized and implemented in this study. 
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1 Introduction, objectives, and research question 

There are probably few that would disagree that the world of corporate finance revolves around 

numbers. The numbers dictate which companies are profitable and which are on the verge of 

failing. These numbers are most commonly presented in the form of financial statements, the 

language of business as referred to by Warren Buffett, one of the best native speakers of the 

language (Buffett & Clark, 2008). Among being the main indicator of financial health and 

performance, the outcomes presented within financial statements are of paramount importance 

to the corporate finance landscape, as most decisions are heavily reliant on the underlying 

information from said financial reports (Chandra & Wijaya, 2021). 

Financial reporting can also be explained as an informative channel for stakeholders of 

companies, these reports and the information presented within them must be clear, reliable and 

explanatory to be able to attain the necessary information in a timely manner at regular intervals 

(Troshani & Hill, 2007). There has been an effort on a global scale to standardize the reports 

and information presented somewhat, these standards are commonly referred to as IFRS which 

stands for international financial reporting standards (Beattie & Pratt, 2003). Explained simply, 

these standards as well as other harmonizing methods help investors and stakeholders compare 

“apples to apples” so that companies around the world present their financial data in a similar 

format unrelated to size, industry, or financial situation. The largest difference in financial 

statements thereof being the available segmentation of data, but generalized standards assist 

with separating good companies from the bad on the factual basis of underlying financials. The 

number of countries and companies adopting IFRS standards has grown each year in some form 

as presented by Song & Trimble, (2022), which signifies that financial reporting is indeed 

evolving and can provide companies with a more robust and harmonized financial statement 

framework which benefits everyone involved. This induction of standards also has an impact 

through measures such as facilitating financing to superior companies since the quality of the 

financial statements is thought to be better vetted with IFRS. Subsequently, IFRS adoption leads 

to more private debt issue for non-listed firms (Bertrand et al., 2021), which serves as grounds 

for the claims that better financial reporting improves the external environment of companies 

and in turn their relationship with stakeholders and other relevant parties.  

Almost every company is obligated to perform general financial reporting, which mainly 

consists of three interrelated elements, an income statement, balance sheet and ultimately cash 

flow (White et al., 2002). With the preparation process generally being time consuming as 

previous studies suggest, using more recent technology advancements, such as XRBL format 
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shortens the preparation time and report building procedures (Alles et al., 2021). These new 

advancements rely heavily on external expertise and can be fairly complicated to understand 

without extensive training, external software and similar solutions that assist with the 

preparation of financial statements (Hwang et al., 2021).  

Current practice, including that of the company that will be studied in the case study can also 

be described as a time-consuming process, regularly consisting of manual data extraction from 

ERP systems, calculations, and implementation within financial statement sheets, used in 

harmony with Microsoft Excel. The result of this causes significant time delay in information 

flow and the decisions that require acute and accurate thinking from a corporate finance 

perspective. Automating this laboursome and tedious process could be considered highly 

valuable for a plethora of reasons, which will be delved into within the literature review, 

theoretical scope, and findings of the case study and model implementation. Additionally, 

efforts will be made to extrapolate from a theoretical standpoint what benefits there are from 

automating the financial reporting process for any company through this lens of the conceptual 

model which will be built to the specifications of the salmon farming company, Arctic Fish, a 

stock exchange listed entity with a market capitalization of 3.2 billion NOK (Euronext, 2022). 

The company has a complex structure as Arctic Fish serves as the mother company with 3 

Icelandic subsidiaries that all have internal and external transactions as well as a Norwegian 

Holding company (Arctic Fish - About Us, n.d.). Therefore, the model will be a consolidated 

group model that accounts for those specifications. Consolidated Group financials are 

notoriously complex, so the model is required to account for these parameters for the case 

study’s sake, theoretical perspective and explanatory nature of the research.  

The research question proposed is therefore as follows: A conceptual model of automated 

financial reporting: What are the benefits of automating the financial statements of a company? 

The contribution and objective of this thesis is to build on the impactful pillars mentioned in 

this thesis, regarding timeliness and overall improved financial reporting with the use of 

increased automation, by proposing a different method of constructing and presenting financial 

statements. This new method comes in the form of a conceptual automated model constructed 

with Microsoft Excel. The model will be presented and analysed from a theoretical perspective, 

implemented via a case study, and ultimately compared to the more common method of manual 

assembly of financial reports from the perspective of the company researched. The main aim 

of the thesis alongside the implementation at Arctic Fish is therefore to provide a conceptual 
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design for a model that can generate financial statements from raw transactional level financial 

data.  

The findings from the case study insinuate improvements on several key factors that from the 

perspective of previous research impacted the quality and overall construction process of 

financial statements. The conceptual model for example shows potential to decrease the gap in 

quality between the various life cycles of a firm and the likelihood of misstatements of financial 

items that eventually end up in the financial statements, as observed through the implementation 

of the model in chapter 6. The structure of the thesis is as follows, in the next chapter the 

literature review is presented, followed by the methodology and theoretical framework in 

chapters 3 and 4. Chapter 5 focuses on the ideology and creation of the conceptual model being 

tested, with the implementation being iterated in chapter 6 as previously stated. The results are 

ultimately referenced in the discussions and conclusions found in chapters 7 and 8 with further 

details on model specifications and visual examples being presented in chapter 10, however 

they are also elicited throughout the thesis.  
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2 Literature review and theoretical scope 

Financial statements are in theory a fairly straight-forward method of reporting the underlying 

details of the operations of a business, how it functions, what assets it holds, how it spends its 

money and how it finances itself (White et al., 2002). Originating in the 15th century from the 

published book, “Summa de Arithmetica, Geometria, Proportioni et Proportionalita” the monk 

Luca Pacoli presented the double-entry system (Luca Pacioli - New World Encyclopedia, n.d.), 

which built upon the foundation already laid by Mesopotamians and later the Romans in terms 

of what today is referred to as accounting, and has for the most part remained largely unchanged 

for the past 500 years (History of Accounting - Introduction to Bookkeeping, 2011). As a result 

of additional advancements, financial statements were born, to demonstrate that companies 

could make a profit and to show the assets and liabilities a company holds, as well as tracing 

the cash transactions based on certain key criteria. This typically is referred to as financial 

reporting today. These financial statements and reports have changed quite drastically through 

many technological expansions and progressions in recent times. The first of which traces its 

origin to the great depression, where financial reporting was refrained from being a private 

arrangement between an organization or company and its shareholders through the passage of 

the securities legislation in 1934 (Alles et al., 2021). After which, accounting as a profession 

and in turn its output, financial statements, truly materialized through the adaptation of 

standardized principles within the field. The new order and mandated aspects of policies and 

routines such as audits as well as the use of telegraphs to communicate information changed 

the process of financial reporting immensely. Subsequent development was the revolutionary 

improvement of utilizing and adapting computer-based technology within the industry of 

corporate finance and accounting for the purpose of automating what was then an ensemble of 

handwritten transactions (Alles et al., 2021). In simple terms, these developments, and 

mutations that accounting and financial reporting have gone through have facilitated the 

processes that needs to take place before anyone can accurately report a company’s finances. 

The purpose of this overall data nuisance is to keep track of the operational aspects of a business 

and to be able to reveal any opportunities to attain greater efficiency and profitability for the 

said firm (Smith, 2018), which also rhymes with true definition of financial reporting. Each 

new developmental aspect decreases the time delay before the end output is reached, and as 

Watts and Zimmerman, (1978, p 112-134) said: “Financial reporting should only be a means 

toward the end of satisfying the needs and wants of its users, and not an end in itself”. This 

statement remains largely unchanged and relatively unfiltered today with the conceptual model 

presented in this thesis being aimed at providing exactly that for the business professionals that 
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utilize the data from financial reports and statements to make decisions on a better fundamental 

basis and through a more efficient manner of viewing the data. This is strongly in flux with 

what other researchers present as the next wave of financial reporting mutations and 

advancements, referred to as “Reporting 4.0” (Alles et al., 2021). 

As presented by the conceptual framework for financial reporting, conferred by the Financial 

Accounting Standards Board in 2018, the objective of financial reports is to provide information 

about a certain reporting entity. That information can remain useful for current and hypothetical 

investors, and other business-related entities such as lenders and creditors. These stakeholders 

present the drastic importance of accurate and timely financial reports as they can strongly 

influence the decisions made in other aspects relating to the company and are therefore of 

extreme value to the corporate finance landscape (FABS, 2018). This process of reporting that 

demonstrates financial figures truly is the backbone of presenting the successes and failures of 

a company and can be explained hypothetically as the heartbeat of a company. This heartbeat 

can affect the entire stakeholder environment from stock price changes to supply chain 

developments and even financing alternatives. Substantial effort from a company’s behalf goes 

into making sure that financial statements are well prepared and easily accessible to analyse, 

break down and understand the underlying operations.  

For industry professionals such as investment managers and individuals that are tasked with 

firm valuation objectives, the personnel prefer the financial information that eases their data 

analysis efforts for the sake of forecasting future cash flows and understanding the underlying 

elements of a business (Cascino et al., 2021). The second utilization aspect from a corporate 

finance standpoint is to evaluate managerial performance, and financial statements are used to 

disentangle factors out of the reach and control of managers of the company whose financial 

statements are being scrutinized. The current financial statement structure and environment 

favours the former and is more relevant for firm valuation, which is mostly derived from the 

fact that firm valuation is more of a quantitative breakdown of cash flows rather than the less 

intuitive nature of dissecting the outliers that don’t protrude the numbers. Also, the 

representational ability of the reliability of financial statements is critically hinged upon the 

complex nature of a firm’s operational complications. To reiterate the importance of good 

financial statements one only has to look to the previous research, as it is repeatedly stated that 

the information presented in financial statements and reports has seen to be an influencing factor 

and a key input to corporate finance professionals’ decision making (Cascino et al., 2021).  
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Attempts have been made to implement processes and systems to improve efficiency and output 

of financial reporting, aiming towards less manual effort and to enhance the quality of the output 

(Muhammad & Raharja, 2021). Furthermore, it is important to note that there are technological 

software solutions out in the market that assists with certain aspects of financial reporting 

automation, but there usually is a trade-off between usability and effectiveness due to the 

complex nature of the financial reporting landscape and the software functionality or its 

availability to the companies (Babington, 2021). Previous research has also found that there are 

indeed opportunities to improve the efficiency of financial reporting through automation and 

that aspect is well covered from a literature perspective, as the benefits of automation in general 

are well established and recognized. Automating processes that are repetitive and well defined 

is considered to be viable, whilst human interactive procedures that are logic induced do not 

have as much automation potential as Frey & Osborne, (2017) demonstrated.  

From that standpoint, there are opportunities to improve financial reporting with automation 

since most tasks in the construction process are repetitive, well defined and rule based. These 

improvements, and steps to further automation result in better decision making from 

information received on financial statements through business intelligence systems, such as 

Enterprise Resource Planning (ERP) systems or other software solutions. Most of which are 

considered expensive and require extensive knowledge of external systems and processes. The 

automation of financial reporting utilizing, for example eXtensible Business Reporting 

Language (XBRL) is ultimately considered to improve the internal and external quality of the 

reports prepared which is another area where advancements toward better and substantially 

more informative data flow is being prioritized (Antoniadis et al., 2015), similarly to how the 

idea is for the model to function.  

From the perspective of quality, for financial reports it is generally measured by certain key 

factors such as consistency, comparability, reliability, accessibility, relevance, and financial 

transparency (Baldwin et al., 2006). Financial reporting automation is of good use for report 

standardization which increases control over data flows within a company, and by eliminating 

redundant processes that can increase data reliability, productivity and reduce costs incurred by 

a company in the process, which simultaneously increases the quality (Cohen, 2009). As 

mentioned above, the underlying aspects and features of financial statement preparation such 

as processing, analysis, and presentation of data are key elements that can benefit enormously 

from increased automation (Kubina et al., 2015). The conceptual model presented in this thesis 

will include an improved perspective and framework on the aforementioned fronts as will be 

described further in chapter 5 where the model construction is described.  
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Moreover, the automation of financial statements presents an opportunity to gain a higher 

competitive advantage for the firms that implement said automation (Bach et al, 2016). Who 

propose a conceptual framework which highlights technology acceptance and information 

quality which all relates to the business intelligence aspects and the factors that improve 

decision making. Gareeva, Grigoreva and Mahutmov, (2020) also found that increased 

automation is a factor that will greatly facilitate the preparation of the underlying information 

and calculations necessary for the prepared financial statements. Improved practices that 

include higher levels of automation subsequently reduce the manual labour which in turn 

improves the reliability of the final figures presented in financial statements. The biggest impact 

automation has had so far within related processes is the implementation of big data in the 

preparation of the ledger entry to facilitate the analysis of costs (Törnqvist & Forss, 2018). This 

ultimately influences the financial statements but there are areas of improvements that still must 

be implemented to a further degree to reap the alleged benefits of automation from the 

perspective of financial reporting (Kubina et al., 2015).  

As the previous literature explains, there are substantial areas of improvement where 

automation and other time saving mechanisms will affect the financial reporting environment 

in coming years. A more robust framework for reporting will aid in optimizing both the input 

for the statements as well as the eventual output itself, which is what seems to be the current 

regulatory focus with standards such as IFRS being implemented on a larger scale globally 

(Song & Trimble, 2022). It is also important to note that the field behind financial reporting is 

large and widespread from an industry perspective and developments such as the one presented 

in this thesis could be the foundation for the next wave of change in the financial reporting 

landscape. The author of the thesis believes strongly that the related field of accounting and 

financial reporting will eventually become close to fully autonomous, and a large part of the 

jobs involved within the space will either become extinct or evolve into more meaningful work 

that creates additional value, as educated and experienced employees should in theory not spend 

the majority of their working hours doing manual data entry, which is a better suited task for 

autonomous “assistants” that utilize machine learning or other technology that builds upon the 

repetitive nature of the tasks.   
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3 Methodology 

The methodology used within the study is qualitative. Qualitative research aims towards 

understanding, interpreting, and providing specific descriptive research on a topic (Eriksson & 

Kovalainen, 2008). Based on this criterion, qualitative research in the form of a case study was 

deemed as the best fitting and most suitable methodology for the thesis (Creswell, 2014). Case 

studies in their nature strive towards understanding a specific set of circumstances, presented 

as a case (Eriksson & Kovalainen, 2008). In this thesis, the case represents the complex and 

time-consuming nature of financial statement construction and how implementation of an 

automated conceptual model that prepares the financial statements autonomously affects the 

process of financial reporting. Alongside the case study approach, a critical evaluation on the 

theory behind financial reporting automation will be reviewed from a literature perspective 

using the Scopus database tool, similar to the methodology of how Nurunnabi, (2021) examined 

the theory of International Financial Reporting Standards (IFRS) implementation. This is a 

highly related topic, as implementing IFRS in financial reporting aids in structuring the input 

and moreover the quality of the underlying figures of the financial statements. The findings and 

discussions from the theoretical review are presented in chapter 4, Theoretical framework, and 

are afterwards referenced in the discussions and conclusions of the case study.   

The reason for utilizing a case study methodology for model implementation purposes is also 

due to the fact that to do a study on financial reporting of a company is a time-consuming effort 

on various fronts. Firstly, it can be considered complicated to gain the appropriate access to be 

able to construct a model that takes into consideration the specifications of a company and that 

is on account of aspects such as data availability, industry knowledge and operational 

complications. Secondly, the necessary skill set to understand the transactional level figures 

and account key structure is vital, and to familiarize an individual to a set of five operating 

entities with internal and external transactions from scratch at this stage would be far too time 

consuming under the circumstances faced. These faults mentioned slow down the process of 

being able to understand the underlying figures enough to be able to build a functioning 

conceptual model in the time frame required for the thesis. Since the author had been granted 

access to the ERP system of Arctic Fish for the whole duration of the writing period and having 

an understanding of the operations and financial reporting structure of the company, it was both 

a matter of simplification and convenience that this route was taken. Granted, a case study of 

this level of complexity is not an ideal starting point for such a mechanism as presented in the 

thesis, however it serves a purpose on the grounds of verification that the model not only 
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functions but works efficiently on amongst the highest difficulty levels of financial reporting, 

which is group consolidated financials.  

Further reasoning for the case study approach is supported by previous research within other 

related fields, such as integrated reporting, with Abeysekera, (2013) proposing a template for 

integrated reporting through the process of a conceptual model which served as the grounds for 

further research based on a coherent theoretical framework and presented the results in a 

template format to be used by organizations. Similar to how the model and ideology constructed 

in this thesis serves as a template or a structured model build for future research. In the same 

fashion there are similarities in approach to Adhikari et al., (2021) who researched the 

accounting quality based on IFRS convergence, whereas in this thesis the case study is aimed 

at reviewing the benefits of automating financial statements, through a comparison of 

construction time and review of problematic areas in the process of constructing financial 

statements.  

All in all, a case study best captures the scope of the researched subject as supported above, 

with the contribution of this thesis being the construction of the conceptual model i.e., template 

for automated financial reporting, the implementation of said model through the case study, and 

a theoretical review of the benefits of automating financial reporting. Assumptions can also be 

made that a successful case study, such as presented in this thesis signifies that implementing 

this model or similar to simpler forms of businesses for the purposes of automating financial 

reporting would be possible to reach for other interested researchers that are inclined in 

advancing the field of automated financial reporting.     
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Figure 1: Arctic Fish organizational structure (Arctic Fish - About Us, n.d.) 

3.1 Company description 

Arctic Fish is an Icelandic salmon farming company founded in 2011 and is considered one of 

the leading salmon farmers in the country. The company consists of four Icelandic entities, and 

a Norwegian Holding company that was listed onto the Euronext Growth stock exchange in 

early 2021. The Norwegian entity, Arctic Fish Holding AS owns 100% in Arctic Fish ehf., and 

that company owns all three subsidiaries which all represent the different stages of the life cycle 

of the salmon produced (Arctic Fish - Presentations, n.d.).  

 

 

 

 

 

 

 

 

 

The consolidated group financials of the company are of a highly complex nature due to the 

value chain dynamics of the operations. The main revenue source and subsequently cost factor 

of the company, the salmon, is transferred between three of the subsidiaries during the farming 

process which is a two-to-three-year period for each generation of salmon. The complexity 

arises even further with the increased scale of the group’s operations, with multiple sites in 

different “fjords” in the Westfjords peninsula running at the same time and a total of 66 full 

time employees the group’s operations can still be considered to be in a “growth phase”, with 

the company investing heavily in improvements of its value chain processes (Arctic Fish - 

About Us, n.d.). This ensemble of operational complications means that the finance department 

must be very nimble to be able to keep all aspects of the financial reporting process under 

control. These hurdles also mean that in fact there are seven company segments that all have 

financial transactions, two of which signify eliminations of transactions between 100% owned 

entities as to not skew the figures and/or inflate the numbers. With strict timelines to meet and 

a relatively small finance division Arctic Fish has had a problem with the manual procedures 



16 

 

Figure 2: Generalized procedure for automated model construction (Author’s own work) 

and the tedious process that constructing financial statements requires, and this case study 

presents a possible solution to the problems the company is facing and presumably many other 

companies like it.  

3.2 Arctic Fish: Current financial reporting procedures 

The company currently utilizes a fairly manual approach to create and prepare its financial 

statements. Current practice revolves around completing all the required transactions in the ERP 

system as to “close” the month from an accounting perspective as all companies are required to 

do. After the month has been closed and the figures verified, and quality checked by the 

financial controller and head accountant of the company the general ledger is exported to a raw 

Excel file. After the general ledger has been exported for all the subsidiaries it is subsequently 

imported into the financial statement “worksheet”, where the general ledger items are classified 

and categorized on a tab within the Excel sheet. This tab is then referenced within formulas 

such as SUMIF and VLOOKUP on the financial statement tab to generate and summarize the 

financial statements. This generally goes without a hitch for the income statement and balance 

sheet, but the cash flow statement requires manual refactoring from the relevant income 

statement and balance sheet changes for each period as the cash flow represents changes that 

occur on the two preceding financial statements. After this has been completed, from start to 

finish it generally takes up to a few hours when including the cash flow construction, which is 

not presented in the comparison due to time constraints and availability from the company’s 

behalf. Specific details on construction duration for the income statement and balance sheet can 

be found within chapter 6 of the thesis where the traditional method is compared to the model.      

3.3 Arctic Fish: Automation process description  

This case study covers the implementation and benefits of automating the financial reporting 

process of a company, Arctic Fish, with a model that will be tested on raw financial data sourced 

directly from the company. The process of automating financial statements from the perspective 

of the company was analysed and defined alongside the financial controller of Arctic Fish into 

three main steps described below: 
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3.3.1 ETL process 

ETL is a procedure that describes the process of extracting, transforming, and loading the data 

from a specific state, in this case it being the raw output files from the company´s ERP system 

into the desired environment within Excel in a specific format that is suitable for modelling 

purposes. 

3.3.2 Calculation procedures  

After all the data has been loaded into the model and the necessary quality checks have been 

vetted by the predetermined set of rules as they are imported and summarized, the model starts 

to calculate each of the categorized items of the financial statement.  

Firstly, the model calculates the income statement, subsequent to that the impact on the balance 

sheet is calculated and ultimately the cash flow of the company is extrapolated, all based on the 

calculations put in place and by estimating the changes that occurred on the income statement 

and balance sheet.  

3.3.3 Quality checking mechanisms 

When extracting financial data, the most important factor to be sure of is the accuracy and 

reliability of the data, this process consists of one main “quality check” and various smaller and 

more detail specific “quality checks”.  

The main quality check is to see whether the raw transactions balance out, i.e., to see if the total 

amount in “debit” minus the total amount in “credit” balance out to zero. If this procedure does 

not equal zero, there is no way that the financial statements could be completed correctly. Other 

minor quality checks entail the process of verifying that all account keys that include 

transactions have been categorized beforehand to the appropriate financial category.   

As previously stated, the conceptual model was designed, built and explained with theoretical 

backing. Furthermore, the original, traditional procedures of the company were compared to 

the new model and specific real-life scenarios such as error corrections were replicated both 

from the automated method and traditional method. This reveals any benefits or drawbacks of 

the automated process of constructing financial statements from the perspective of the 

preparation process, data quality and accuracy standpoint as well. 
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4 Theoretical framework 

Financial statements are supported by a regulatory framework that is subject to very minor 

differences in function and interpretation between industries. Since automation potential is 

contingent on the stability and reconstructive nature of the task, one can draw the assumption 

that financial statements are a good field to explore the possibility for increased automation. As 

previous literature suggests then automation works best on well-defined repetitive tasks that are 

routine and manual (Moffitt et al., 2018). This in turn signifies that there are in fact 

opportunities to facilitate the life of corporate finance professionals and accountants alike, since 

the task of producing and constructing financial statements is of a highly repetitive nature, as 

the task takes place every month or quarter of every year. 

A rule-based, repetitive task is something that follows a clear path with boundaries that cannot 

be exceeded, which serves as a way to implement the task automation with certain conditions 

that halter the task to wait for human interaction at a given point. Secondly the task must be 

manual so that there is a reason to automate the task, this works as an investment incentive to 

aid in the decision making as to choose which tasks to automate, similarly to whether a task is 

routine or not. If a task is not routine, then it’s automation potential is lower than for a task that 

occurs more frequently as higher frequency tasks should be prioritized over tasks that occur 

less often (Moffitt et al., 2018). Previous literature expands on the topic as Autor, Levy and 

Murnane, (2003) introduced a two-by-two matrix to categorize tasks according to the above 

criteria to reveal their automation objectives. Further research has been delved into based on 

this matrix to explain automation potential on the basis of digitalization of tasks as presented 

by Frey and Osborne, (2017). To explain the value of automation on financial reports this graph 

was modified and is presented in figure 3, alongside the opinion of the position of financial 

statements on the matrix based on the theoretical potential and implementation ideology 

presented in this thesis based on the case study and review of previous literature.  
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As explained by Bhimani & Willcocks, (2014), accounting and finance is substantially 

impacted by technological advancements in recent years, mostly on the fronts of big data and 

automation. Companies currently increase their data processing volumes between 30-50% each 

year, with projections pointing towards further expansion in data volumes. This increase has 

been fruit bearing for decisions makers and subsequent action such as operational impact 

reactions, increased efficiency, and strategical choices. All this data crunching enables the 

flexibility to make better decisions based on a factual basis provided through analysis of big 

data (Fosso Wamba et al. 2015). This data however is often poorly structured and requires 

substantial maintenance and alteration to be useful, similar to how transactional data from ERP 

systems such as DK Hugbúnaður, the raw data provider for this case study, come in 

unstructured and somewhat unusable format for the regular business end users.  

Financial reports are also quite subjective to the life cycle of a firm’s life.  

These variations mostly arise through the contemporaneous correlation between revenue and 

expenses and the misstatement between the financial statements of the underlying data, as well 

as the misstatement of material i.e. account keys. Lower quality on the balance sheet 

representation follows a “U” shape, as there is evidence of lacklustre matching of revenues and 

expenses at the early and growth stages of a company, as well as the declining, stagnation period 

Figure 3: Matrix categorization of financial statements according to automation potential 

(Autor, Levy and Murnane, 2003) 
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of a company (Krishnan et al., 2021). Knowing within which life cycle problems tend to arise 

can impact the evaluation of investors, analysis and cause more vigilant behaviour and 

tendencies when reviewing certain financial statements.  

The material misstatement is in fact one of the aspects that the model prevents quite well, as it 

notifies the user if there is a mismatch between key cumulative totals that together make up the 

financial statements, and the underlying fundamentals of the model can prevail a simpler, and 

more effective way of categorizing account keys to avoid this persisting issue. Moreover, 

misstatements occur due to material weakness in internal control over financial statements as 

Amiram et al., (2015) found. This in turn prevails that mature firms that have passed the growth 

stage of the life cycle tend to have the best, and most accurate balance sheet representation of 

all companies, these larger companies can also typically afford the most expensive external 

software and are more inclined to purchase such services. This also directly applies to the 

methodology applied by new companies in regard to not having the funds to afford 

appropriately skilled personnel to correctly categorize all account keys and do the correct 

transactions, which in turn causes misstatements and that subsequently causes 

misrepresentation on other financial statements, as they are all intertwined i.e., one account key 

or item on the income statement relates to an aspect of the cash flow and even the balance sheet 

as well. This misstatement of course causes all sorts of issues for a company, a company may 

think it is better situated than it is, it can mistakenly present the data to investors or stakeholders 

that make decisions based on the wrong figures and the trail of issues will likely persist for a 

couple of years, which is not what a company wants at any stage of their journey to profitability 

(Krishnan et al., 2021).  
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5 Conceptual model building 

Building a complicated data model in Excel such as the one presented in this thesis relies on 

certain underlying elements that function together accordingly. Using the fundamental 

functions and built-in features of Excel, you can actually achieve quite literally anything using 

the right form of mechanisms, calculations and organization of data. Excel also has an inbuilt 

programming language called VBA that can be used to stretch its potential even further. This 

particular model relies heavily on Excel’s more modern features, such as Power Query, Pivot 

tables and DAX query language, and for simplicity’s sake does not involve VBA. The model 

ultimately functions by doing the heavy, manual labour once on three separate fronts and from 

then on, the financial statements are very close to being entirely automated. This is fairly similar 

to how the company in question, and in general companies already use a somewhat manual 

Excel sheet to export the data to and manually identify the items through formulas such as 

SUMIF and VLOOKUP/XLOOKUP as explained earlier.  

The core attribute of the model are interactive tables that function through both dynamic 

columns and rows that summarize and calculate data fields based on specific commands, 

typically referred to as Pivot tables. These types of tables were first introduced in 1986 after 

being developed by Pito Salas, a software developer working for Lotus’ Advanced Technology 

Group, and today he is generally referred to as the father of Pivot tables (Jelen, 2006). Salas 

noticed that spreadsheet calculations at the time contained data which seemed to have patterns 

spread amongst them. The tool that subsequently was invented was intended to help users 

construct advanced data models quickly and therefore assisting with being able to recognize 

said patterns from the underlying data. This is in fact the same exact story and essential core 

functionality 36 years later, only on a more advanced version of the pivot table engine and 

calculations methods as well as including other supporting features.  

The pivot tables make sure that the data gets grouped and consolidated into the right place, but 

the calculations behind all fields of the model is performed using Data Analysis Expressions, 

in short DAX, which is described as a “library of functions and operators that can be combined 

to build formulas and expressions in Excel data models” (Microsoft, n.d.). DAX formulas are 

inclusive of operators, values and functions that allow for advanced calculations on data within 

related tables and columns of tabular data models. 

The model runs on raw financial transactional data exported from the company’s ERP system, 

in this specific case study it is from DK Hugbúnaður, but in theory it could be from any ERP 

system if amended since it is only fetching the financial data in a specific tabular format. The 
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data is imported into Excel using Power Query, a data preparation and data transformation 

engine. This engine comes with a graphical interface that makes the “ETL” process simple and 

straight forward, it is important to note that Power Query only has to be utilized once whilst 

building the model and is the first of three model building pillars, the query language is not 

used again after the model has been successfully loaded into a table format within Excel as the 

data loading query simply runs autonomously on all superseding data loads. The purpose of this 

step is to facilitate data alterations using the Power Query engine and building scripts with the 

M scripting and formula language, to transform the data into an ideal state for the model. 

Through Microsoft´s research and development of financial tools such as spreadsheets and data 

visualization technology components they found that business users allocate up to 80 percent 

of their time towards data preparation, which delays decision making and analysis of the actual 

numbers being reviewed substantially (Microsoft, n.d.). Using Power Query procedures is 

ultimately a task that largely avoids the expenditure of valuable time by investing in a one-time 

optimal transformational process as refreshing the data from that point on brings in all of the 

required data in the optimal format, so long as the raw and unaltered input files have the same 

structural layout and data format, which benefits from raw exports from other systems which 

generally comes in static format.  

Once the data has been successfully loaded into the excel sheet, another procedure takes over 

consequent to the first, which is the second pillar towards the automated financial statements. 

That process consists of appropriately categorizing all account keys of a company on relevant 

financial statements, the income statement, balance sheet and cash flow. For specific modelling 

purposes the company prefers two layers of categorization i.e. a category and a subcategory. 

Some examples of this structure would be the following account keys as presented in figure 4.   

 

  

 

 

 

After the account keys have been categorized properly within the optimal format, two of the 

three most tedious procedures have been finalized, and do not need to be amended or altered 

except if there is a new account key added for example. In the case of a new account key, then 

it is required to categorize that account key in the source file so that the model will balance out 

Figure 4: Example of account key categorization setup utilized for Arctic Fish (Author’s own work) 
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Figure 5: Data model relational database diagram view (Author’s own work) 

correctly from a ruleset perspective, which is impossible if there is an unclassified account key 

present with transactions.   

The last stage of the model building is to create the mechanism that will calculate and 

summarize the financial statements and present them in a visual way using pivot tables and 

DAX functions on the front end. Since the data comes from various data sources it is important 

to note that relationships between data sources must be established so that the multi-

dimensional data can relate to each other for the sake of the calculations and accuracy thereof. 

There are also other factors that are important to include so that accurate time series analysis 

can be concluded, and that is to implement a “date table” which consists only of all dates of all 

periods. This makes sure that any data that is summed up to account for “year to date” 

calculations is correctly appropriated and populated within the measures and calculations.  
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After the data has been loaded into Excel in the ideal format as presented with the three 

construction pillars the procedure of creating the automated model simply revolves on building 

a visual template for each financial statement on an excel sheet and to manage how the data 

interacts with each component. There are in fact only two “calculation methods” utilized in this 

model, that is summing up the total for each respective category given in the account key 

categorization or the addition of two or more summarized elements through DAX. A summary 

of a category would for example be the summary of each account key that is categorized as 

“Operating revenue” and then the presented value within the model for a respective period 

would equal the total of the summed values persisting of multiple lines of raw data input from 

the extracted transactional data. 

5.1 Income statement 

The calculation methodology that consists of summing up different segments of account keys 

represents a large portion on the income statement, where the summed values of different 

categorizations give you the required information to present the values and underlying details 

of the income statement, i.e. Operating revenues, Costs of goods sold, Salaries, Depreciation 

and Other costs, in this specific instance as required by the company’s financial statement setup. 

After that has been grouped in the relative order that the company prefers, then the fields that 

require additional calculations such as Operational EBIT are factored into the model through 

Data Analysis Expressions (DAX) in which the model calculates the grouped values after the 

computation of the grouped values has been concluded. The calculation for Operational EBIT 

is therefore dependent on the grouped and summarized values of the account keys, and then 

calculated as: Operating Revenues (less) Costs of Goods sold (less) Salaries (less) Depreciation 

(less) Other operating costs = Operational EBIT as configured according to the company’s 

specifications relating to cost segmentation. An example of Operational EBIT as presented 

within the model can be found within appendix 10.1.1.   

This calculation method then subsequently has a trickle-down effect and is utilized until the 

eventual Net Profit/Loss result is reached. These calculations apply for each company and 

subsidiary since the calculations are dynamic and function on each set of data for any company 

if the account keys are categorized properly, and that is due to the flexible nature of pivot tables 

and the relationships between the datasets built on the foundation of the raw financial data 

through the ETL process. 

An example of a full income statement for the year of 2021 constructed using the model can be 

found within appendix 10.1.2. 
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5.2 Balance sheet 

Building the balance sheet is in similar fashion a fairly simple visual presentation of the 

gathered and grouped financial data, with some fields that come directly from the income 

statement, such as the net result of the respective period which affects the equity segmentation. 

In fact, the balance sheet could not be constructed properly without having the income statement 

present in the first place as the statements are interrelated as mentioned earlier. There are a 

substantial number of categories that represent different assets and liabilities, but the 

fundamental preparation of the financial statement is the same. The DAX calculated values are 

the values that sum up the categorized numerical values, such as the one for total assets, that 

sums up the current assets and non-current assets. Prior to that the field current assets are the 

addition of all the account key categorizations that fall under the definition of current assets, 

such as account receivables, bank deposits and inventories. An example of a monthly change 

overview of the balance sheet as constructed by the model can be found in appendix 10.2.1.  

The balance sheet is an accumulated representation of a company’s asset, liability and equity 

structure at any given point in time, so month for month the values may change, however if the 

assets change by 100 in the month the assets presented on the balance sheet do not equal 100 

as it is in fact X +/- 100. The correct representation of the balance sheet is once the time series 

element is factored into the model which basically consists of grouping several dimensions of 

data together. To explain this in a simple way you can think of financial data for one month as 

one dimension, and the following month as another separate data dimension. For the balance 

sheet of a company, and ultimately the cash flow to function correctly, the model needs to be 

able to add the two dimensions together to create a new data dimension, the third dimension: 

which is the status year to date (abbrev. YTD) based on a specific time interval, presented in 

months or periods of the year such as Q1, H1 et cetera. To this can also be added that a company 

must have a correct “starting point” to be able to use a model to correctly represent its financial 

figures in the statements, that is, a company has to show what the status is on the 1.1(January 

1st) of each year (or other start date used for the reporting year). With these dimensions in place 

the model can correctly calculate and visualize the balance sheet as can be seen in appendix 

10.2.2. 

5.3 Cash flow 

The most complicated financial statement to produce is the cash flow which most finance 

professionals will agree is the most tedious process to construct, as the cash flow is related to 

figures from both the income statement and balance sheet of a company and mostly consists of 
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calculations that depend on the changes on either of the two preceding financial statements 

(Petro & Gean, 2014). A cash flow statement is generally split up into three segments, the 

operating activities, the investing activities and ultimately financing activities of a company.  

The operating activities represent the changes on operational items on the income statement, 

and the change on various current asset categories from the balance sheet. The investing 

activities represent changes on the non-current assets as those represent intangible assets the 

company holds or property, plant and equipment the company owns and has invested in. The 

last segment of the cash flow demonstrates the changes in financing gathered from the liabilities 

and equity side of the balance sheet.  

Building the cash flow model is also dependent on the time dimension, and accounts for the 

change on a year to date (YTD) basis as well, similar to the balance sheet changes, only with 

the additional input of more calculations since various balance sheet items fall under one hat 

on the cash flow statement. After all calculations have been completed, the cash flow 

extrapolation should return the status of the bank statements which should be the same as the 

bank deposits represented on the balance sheet. As the function of the cash flow statement is to 

explain where the cash is going to or coming from in a more detailed way than only showing 

the bank deposits. An example of how the cash flow is demonstrated visually can be found in 

appendix 10.3.1.  

5.4 Quality and error checking the model 

With all the calculations of the three financial statements completed there are calculations that 

can substantially facilitate the procedural checks that have to be made both before and after the 

financial statements are constructed. These calculations serve as autonomous quality and error 

checking mechanisms and are in theory quite simple as they only observe specific data fields. 

Using DAX and its flexible nature due to how all previous calculations are stored in the pivot 

cache, there is the option to reference other DAX calculations for new calculation matrixes that 

are calculated after the first calculation has completed. In turn that value of the secondary DAX 

calculation can represent a quality check on the data, such as comparing the total assets with 

the total equity and liabilities, making sure that returns 0. If that would not equal zero, the user 

knows that there is something wrong with the underlying data and can refer to other quality 

checking measures or drill down features of the model to figure out where the issue persists. 

An example of how this quality checking mechanism is visualized and used can be found in 

appendix 10.4.1. This can be taken a step further to produce a plethora of company specific 

quality checks that ensure that the model is factoring in all account keys and that the underlying 
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data is matching out, as can be seen in appendix 10.4.2. Further quality checking mechanisms 

include comparing the values of different financial statements, for example the derivation of 

the bank deposits from the cash flow compared to the actual cash presented in the balance sheet 

as explained in the cash flow chapter above are intended to back test the underlying values and 

to make sure that there are no discrepancies in the presented figures.  

The quality checking can also be extended to make sure a company is not in breach of covenants 

or if there are certain aspects where the management of a company needs to monitor specific 

key financial ratios. Typical examples of this would be leverage ratio, net interest-bearing debt, 

efficiency ratios or profitability ratios. The model makes this process extremely intuitive from 

a user´s perspective, as the user can simply select the fields needed for the ratio and create a 

calculation from the database which will then function upon a refresh or the insertion of new 

data. Arctic Fish, for example monitors equity ratio, leverage ratios, net interest-bearing debt 

and rolling EBIDTA development as presented in their reports (“Arctic Fish - Presentations,” 

n.d.). The model removes all doubt and lack of traceability of said calculations as they are all 

presented in the same place, without manual interaction besides the process of generating the 

calculations needed the first time around, from the dynamic database which is built into the 

modelled pivot table engine. An example of the process of creating the modelled ratios and 

covenants can be found in appendix 10.4.3 and its visual output within the model can be found 

in appendix 10.4.4.  
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6 Implementation and comparison 

Whilst the model construction is a time-consuming process, it can be thought of as an 

investment in future time savings as well as the fact that all financial statement software 

solutions or Excel sheets that complete the same job or similar at some point had to be structured 

and developed, with this model being no exception. The implementation ultimately revolves 

around successfully completing the categorization of the account keys alongside the company’s 

accountants as well as structuring all calculations of financial statement items in harmony with 

the financial statement layout the company requires. The most important factor however is the 

raw financial data, as the model needs at least one completed prior month of financial reporting 

in raw format as well as the correct representation of the year or period starting figures that can 

be used for testing purposes and to gain an input into the model which represents the starting 

point for cash flow changes etc.  

To test the model in an appropriate manner the best way thought of alongside the company’s 

financial controller was to utilize actual previously unreported and non-confirmed, but correct 

data from a “closed” month to see if the model would prevail and return the same figures as the 

traditional method. The traditional method was of course the best way to present financial 

figures in the current working environment of the company and therefore the numbers presented 

from the traditional method signify the “correct” figures for comparison purposes.  

Alongside the implementation of the model into the real-life dataset and procedures of the 

company, the author of the thesis and the financial controller of Arctic Fish proceeded to 

construct the financial statements simultaneously for two instances of a month’s financial 

reporting to get a better understanding of how the automated model performs in direct 

comparison with the financial process of the traditional method the company utilizes. This both 

replicates a side-by-side comparison and is useful to see how each milestone described in 

chapter 6.2 affected the construction process of the entire financial statement preparation 

procedure. Ideally the model would have been compared to the traditional method more often, 

but due to time constraints and other complications such as summer vacations of employees at 

the company, availability to allocate time to the side-by-side comparisons and other factors, the 

author and the company weren’t able to partake in more than two direct comparisons. To 

increase the robustness of the case study further testing was done in the form of back testing as 

presented in chapter 6.3.  



29 

 

6.1 Description of traditional method 

To construct the financial statements of Arctic Fish, all financial transactions for a specific 

period must be completed to the satisfaction of the financial controller before that person 

exports the financial data to an Excel sheet where manual categorization of the general ledger 

takes place for each entity and then typical excel formulas present the financial statements.  

The financial controller of Arctic Fish is a financial specialist with over 20 years’ experience 

of financial reporting, both from his previous job as an auditor and a 3-year experience as the 

financial controller of Arctic Fish, having such experience on a process that is completed once 

every month should result in an optimal comparison of the highest standard due to the 

understanding and relevant expertise the financial controller has. If an external accountant or 

auditor would be constructing the financial statements as is the case for certain companies, the 

time comparison would be drastically different, likely to result further in favour of the model, 

due to the time it takes to familiarize oneself to the dataset, financial reporting standards and 

specifications of a company.  

It is important to note that the traditional method is only being used for the income statement 

and balance sheet on a regular basis, as the calculations for the cash flow in the traditional 

method are manually calculated after the income statement and balance sheet are completed, 

whilst the model calculates and presents all three financial statements simultaneously. This 

skews the comparison slightly, but only signifies the improvements and qualities the model 

possesses to a further extent since the cash flow is the most time-consuming statement to 

construct and has been roughly estimated by the financial controller to take at least twice as 

long as the income statement and balance sheet construction combined.  

6.2 Comparison 

The construction process of financial statements can be split up into four effective milestones 

that serve as timing segments for comparison purposes. During the comparison of the two 

methods each segment was timed in direct succession and the total time was the result of each 

of the four stages summed up. The stages were as follows:  

1. Data fetching: Data fetching signifies the procedure of fetching raw, applicable excel 

data from ERP system 

2. Data loading and calculations: Data loading and calculations signifies the process of 

loading/inputting raw data into financial statement form and implementing the 

calculations 
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3. Fixing errors: Fixing errors signifies the process of fixing small errors, such as 

categorizing a new account key or quality checking the data and certain key calculations 

such as total assets = total equity and liabilities. 

4. Secondary load: Secondary load signifies the process of recalculating after the data has 

been quality checked and the data is "loaded" a second time to update to include changes 

made to the categorizations etc. 

The total time therefore accounts for the total time it takes to go from ERP system output files 

to fully fledged financial statements which have been retraced through the above steps.  

After running the model alongside the financial controller on two separate occasions, the model 

was close to five times faster in completion of all financial statements against the income 

statement and balance sheet completion of the financial controller. After that time the income 

statement and balance sheet of the two methods matched each other in all facets, signifying that 

the figures calculated were correct, the cash flow also represented the correct figures, and 

internal quality checks of the cash flow proved that it was constructed correctly.   

The total construction time of the two comparisons can be found below in figure 6.  

 

 

 

 

 

The largest differences in the head-to-head comparisons were that the conceptual model 

calculated all required fields for all three financial statements by design, whilst the traditional 

method relied more on the expertise of the financial controller for the error fixing and 

corrections and then the manual alterations for the necessary calculations rather than the re-

calculation of every aspect of each financial statement. The reason for these substantial time 

differences is twofold, quite obviously the model is faster at processing data than a person is, 

and secondly, due to the multi-dimensional data layers of the automated model that support the 

end user in finding errors and assisting with the eventual solve by pointing out the mistake and 

presenting where it should be fixed through its autonomous rule bases. This quality checking 

mechanism that is present within the model basically eliminates the entire manual procedure of 

looking for a mistake and figuring out why an issue persists and transforms that task into simply 

1st comparison 2nd comparison

Conceptual model 00:06:58 00:07:13

Traditional method 00:32:05 00:37:21

Difference 361% 418%

Figure 6: Comparison of total construction time 
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Figure 7: Conceptual model construction performance breakdown (Test run 1) 

fixing the presented error. These marginal improvements cover a great deal of the problems 

described in the theoretical framework and serve as a secondary basis as to why the conceptual 

model is an improved way to construct the financial statements of a company and in turn prepare 

the financial reporting directly from the verified figures of the model. A final consideration is 

that the difference between the first and the second comparison was much less for the 

conceptual model than the traditional method. The conceptual model was only 3,6% slower in 

the second test run compared to the traditional method which was 16,4% slower in the second 

test run. This is due to the fact that the second test run had more instances where error fixes 

were required and overall resulted in a more challenging construction process. This in turn 

shows that the model is less subject to the difficulties in underlying data and assists the users in 

amending the issues faced in any given financial statement construction scenario.  

6.2.1 First comparison  

For the first comparison the model ran for a total of 418 seconds, or 6 minutes and 58 seconds, 

whilst the traditional method was completed in 1925 seconds, or a total of 32 minutes and 5 

seconds. The difference amounted to 1507 seconds or 25 minutes and 7 seconds, which is a 

percentage difference of 361 percent.  
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Figure 8: Traditional method construction performance breakdown (Test run 1) 

 

 

 

 

 

 

 

 

Of the whole procedural time the data fetching accounted for 25% of the time for the conceptual 

model compared to 13% for the traditional method, the data loading and calculations accounted 

for 37% of the total time for the conceptual model compared to 49% for the traditional method. 

Error fixing amounted to 25% of the total time of the traditional method, but only represented 

12% of the total time for the conceptual model. Ultimately, the secondary load which corrected 

all mistakes in the prior step accounted for 13% of the total time for the traditional method 

whilst accounting for 27% of the total time for the conceptual model.  
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Figure 9: Comparison of method loading time from the Case Study (Test run 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is important to note that the conceptual model was in nominal terms faster in all measured 

aspects as described above, and the largest differences were in the step for data loading and 

calculations, as well as error fixing.  
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Figure 11: Conceptual model construction performance breakdown (Test run 2) 

Figure 10: Traditional method construction performance breakdown (Test run 2) 

6.2.2 Second comparison 

For the second comparison the model ran for a total of 433 seconds, or 7 minutes and 13 

seconds, whilst the traditional method was completed in 2241 seconds, or a total of 37 minutes 

and 21 seconds. The difference amounted to 1808 seconds or 30 minutes and 8 seconds, which 

is a percentage difference of 418 percent.  
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Figure 12: Comparison of method loading time from the Case Study (Test run 2) 

Of the whole procedural time the data fetching accounted for 26% of the time for the conceptual 

model compared to 13% for the traditional method, the data loading and calculations accounted 

for 40% of the total time for the conceptual model compared to 44% for the traditional method. 

Error fixing amounted to 29% of the total time of the traditional method, but only represented 

14% of the total time for the conceptual model. Ultimately, the secondary load which corrected 

all mistakes in the prior step accounted for 14% of the total time for the traditional method 

whilst accounting for 20% of the total time for the conceptual model.  
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Figure 13: Model back testing 

6.2.3 Back testing 

The conceptual model was also back tested to further verify the successful implementation and 

increase the robustness of the case study. The back testing was performed for each financial 

month from January 2021 to July 2022, or 19 times in total, which represents the back testing 

of 57 financial statements i.e., 19 income statements, 19 balance sheets and 19 cash flows.  

After running the conceptual model from the starting point of each month, the figures were 

compared with the traditional method of construction to verify that the results and figures of 

each financial statement matched what was originally prepared by the company. It is important 

to note that the conceptual model did not require any error fixes, since the categorization of all 

account keys had been completed in the model construction phase for prior datasets (months). 

Therefore the back testing and reconstruction process was quicker than preparing new financial 

statements from scratch, such as in the direct comparisons where there might be errors within 

the raw data or uncategorized account keys which is stated as “Fixing errors” and “Secondary 

load” in the actual comparisons. Therefore, the back testing consists of only data fetching, data 

loading and calculations.   
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For these 19 back tests the model completed the construction of the financial statements of each 

month in 286 seconds on average, or in 4 minutes and 46 seconds. Thereof the data fetching 

accounted for 118 seconds, or 1 minute and 58 seconds and data loading and calculations in 

167 seconds, or 2 minutes and 48 seconds. The standard deviation amounted to close to 13 

seconds, unsurprisingly the longest runtime of the model occurred when the quarterly financial 

reporting takes place, i.e. in March, June, September and December. This is due to the fact that 

the model runs through all the calculations for each financial statement and has to summarize 

and factor in more items when the quarterly reporting takes place, as it is generally more 

extensive. This is turn slightly affects the construction time, but as the computing power of the 

model engine still handles these volumes of data without any major problems the difference 

does not result in drastic delays.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

In 16 of the 19 back tests the model portrayed the exact financial statements prepared by the 

traditional method. In three of the back tests the model and the traditional method did not match 

as there were differences due to misstatements from the traditional method which were 

corrected in the following month.   

Month Rank Construction time

May-22 1 00:04:17

Apr-21 2 00:04:30

Jan-21 3 00:04:31

Nov-21 4 00:04:37

May-21 5 00:04:38

Aug-21 6 00:04:39

Apr-22 7 00:04:40

Dec-21 8 00:04:41

Jul-22 9 00:04:43

Mar-22 10 00:04:44

Feb-22 11 00:04:47

Feb-21 12 00:04:48

Oct-21 13 00:04:50

Jan-22 14 00:04:52

Jul-21 15 00:04:53

Mar-21 16 00:04:57

Jun-22 17 00:04:58

Sep-21 18 00:05:06

Jun-21 19 00:05:13

Figure 14: Ranking of back testing construction time 
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7 Discussions 

If the conceptual model presented in this thesis could be replicated onto any company that does 

standard financial reporting it would be a considerable change to the better as the results of the 

side-by-side comparison indicate, as well as the procedural changes being implemented 

demonstrate. That would be a steppingstone in preparing companies for close to real time 

financial statements that will likely facilitate the decision-making processes of corporate 

finance professionals and other benefactors, such as accountants, management staff of a 

company, board members and eventually shareholders or other stakeholders. The decreased 

time delays might even impact the accuracy of future forecasts of financials, simplifying the 

data gathering and mining of accurate data as indicated by Luo, (2022).  

There are some implications and drawbacks that must be considered and discussed. Those 

topics include the complexity of the conceptual model, the integrity of the underlying financial 

data, and a few highly sensitive topics such as regulation, lawful practice of the accountants, 

their values and context within the financial statement construction process. There is also a 

slight technological barrier of entry, being that the model requires a proficient Excel user to 

operate the model when it has been constructed. That however is not likely to be of any 

significant importance since the finance industry itself relies heavily on Excel and therefore one 

can only assume that within every company there is at least one capable person that could 

hypothetically provide the necessary user input for the model to function. As for the largest 

drawbacks, there is a very fragile aspect to which financial statements suffer from and are 

vulnerable to, which is the fact that they are aggregations and summarization of transactions 

that have been entered into a ledger, either manually or semi-manually for the most part. This 

ledger of transactions is heavily influenced by the accounting standards that are determined by 

the personnel responsible for accounting and utilizing the best practices they have studied and 

are deemed to work from accordingly. The model of course works for any data as long as it is 

factually correct, but if the underlying figures are not of a good standard or even correct for that 

matter, the model does nothing but present the accounted figures that are wrong, faster. Alles 

et al., (2021) found that current financial statements are failing the stakeholders and end users 

of financial reports due to the nature of presentation, and that most of the important underlying 

information is hidden away in footnotes, appendices and other reported proceedings. Also, 

financial statements fail to recognize the true value of the underlying business, as the balance 

sheet of a company simply does not hold the weight of the informative nature it is supposed to 

attain. With company market values skyrocketing past the book value presented on the balance 

sheet itself means that the balance sheet does not possess the illuminating power of explaining 
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the true value, which undermines the reality of a company’s value (Lev & Gu, 2016). Further 

limitations of the model is the fundamental fault that the model is created by a single person, 

and has a fairly low degree of replicability due to the technological barrier faced and little 

detailed source material from the model being shared with this thesis, which means that 

implementing this study elsewhere would require either using the same framework or 

methodology alone to reconstruct a similar model from scratch, or by getting access to the 

conceptual model that has been built for this instance and reconfiguring it according to the 

needs of another company. 

Although the financial statements are by no means the perfect metrical analysis of a company, 

they are the best instrument at hand both to present and portray the state of a company in current 

and past fixtures and can also be utilized to predict future value, as many corporate financial 

experts would recognize as valuation through methods such as free cash flow analysis and 

discounted cash flow analysis (Lev & Gu, 2016). The advantages of an automated model that 

processes the data substantially faster and in a more accurate manner far outweigh the cons, as 

they insinuate an improvement on the front where the largest problematic areas are currently 

faced. With finance professionals hypothetically spending significantly less time on 

construction of financial statements using a model such as the one presented in this thesis, and 

instead of pondering the input and calculations every time, they can be focused on improving 

the fundemental figures, implementing stronger working habits that aid in portraying the most 

accurate financials possible. Other improvement areas are the functionalities that will likely 

result in a decrease in misstatements and similar manual errors that occur under typical 

conditions as Amiram et al., (2015) found. Moreover, the difference in financial reporting 

quality according to a company’s life cycle can likely be decreased substantially as a more 

robust and dynamic financial reporting environment is what would possibly solve the largest 

issues that arise due to poor internal quality control as described by Krishnan et al., (2021).   

Additional benefits the model possesses is the more flexible way of presenting the financials as 

they exist in a database and do not need to be manually calculated each time, but only referenced  

on a relevant worksheet within the model. This can facilitate the usage of financial reports to a 

large extent to increase the readability for end users as Alles et al., (2021) pointed out was a 

large issue within current methods of presentation. Subsequently this serves a greater purpose 

to possibly even present the figures in a live format through data visualization tools such as 

PowerBI for example which furthers the advancements in accordance with the potential 

“Reporting 4.0” framework” as indicated by Alles et al., (2021). 
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8 Conclusions 

Automation in any shape or form has been demonstrated to improve life as we know it from 

many aspects. For some reason, financial reporting and advanced financial metrics used by 

corporate finance professionals to evaluate companies, calculate their performance and or 

financial health has not seen too many new ground-breaking improvements when compared to 

other domain areas in the modern era, even though they have without a doubt developed 

substantially. The creation of an automated model that can generate financial statements from 

scratch from raw data would be extremely beneficial and a step in the direction towards 

financial autonomy as supported by the literature, theoretical perspective and successful 

implementation of the model in this case study. From the theoretical standpoint the process of 

creating models that facilitate financial reporting autonomously is being prepared unknowingly 

to some degree by the induction of standards such as IFRS and GAAP. Without certain 

benchmarks and rules such as that of those standards, automation would be a more difficult task 

due to its inclination towards rules and repeated processes for well-defined repetitive tasks 

(Moffitt et al., 2018). This in turn signifies that in fact there are opportunities to do so, since the 

task of producing and constructing financial statements is indeed of a highly repetitive nature.  

Moreover, as described in the literature review and theoretical framework, increased financial 

automation results in better data driven decision making as the figures are more reliable than 

when manually calculated or presented in such a way that human interference such as manual 

data entry, copying the data or other misstatements of financial items can skew the figures. 

From a corporate finance perspective, if successful, as presented with this conceptual model, 

the automated financial reports bring into fruition the opportunity to advance the important 

decision-making processes and revolve those decisions around a solid and stable foundation 

that is accessible with a relatively short notice in a much more flexible format than before. This 

thereafter has the opportunity to impact the overall profitability and can strategically enhance a 

company’s performance, financial health and wellbeing, as well as drastically ameliorate the 

information flow available to other stakeholders.  

The largest obstacle for this industry and the automation of financial reporting is the underlying 

data behind the visible financial statement template that the end users and stakeholders 

ultimately see. The importance of good fundamental procedures and qualified personnel cannot 

be stated enough as the figures that are either calculated or handled manually eventually end up 

in the financial statements. A model such as the one presented in this thesis conceptually 

provides every financial department a skeletal structure that only needs to be filled in, within 
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the lines of the model constraints. These improvements can substantially improve the quality 

of the output as well as demand less labour for the construction procedures, leaving significantly 

more time to improve the reliability of the underlying figures and guarantee the fair and accurate 

representation of the financials of a company. This alteration of the procedural emphasis is truly 

what more efficient and meticulous financial reporting revolves around.  

This case study demonstrates that the conceptual model designed, constructed and ultimately 

implemented can thrive successfully in a complex operational environment and therefore it can 

be logically assumed that implementing an identical or otherwise comparative model at a 

company with simpler or similar financial operations can lead to the replication of the 

successful integration and implementation exhibited in this thesis. Furthermore, the findings 

from the thesis can be generalised for companies using the same ERP system as Arctic Fish, 

and generally for companies that do their financial reporting in Iceland or Norway, as Arctic 

Fish follows the financial statement standards in said countries. However, there likely are 

discrepancies or differences in financial statement assembly found between companies and 

industries, which affects the amount of reconfiguration required and retracement of calculations 

for the model to function. This technically diminishes the “plug and play” usability of the 

model, but by spending time recalibrating the model to the specifications of other companies it 

could work under those circumstances. A minor limitation which affects the replication of 

results is based on the ERP system since the model in this case study utilizes the raw 

transactional level data from DK hugbúnaður. Other ERP systems might not share the same 

output file structure which limits the usability as the model functions by reading and parsing 

specific columns from the raw output files. Due to these limitations implementation of the 

model could become complicated at other companies, but not impossible. The author of the 

thesis has already started building a second, substantially improved version of this model that 

will be able to replicate the successful implementation of the conceptual model in this case 

study for any company.  
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10 Appendices 

10.1 Income statement  

10.1.1 Example of an operational EBIT calculation as presented within the model for group 

consolidated financials  

 

10.1.2 Example of an income statement for the full year of 2021 constructed using the model 

 

 

  

Income statement Total

Operating revenues 81.389.509

     

Costs of goods sold 50.202.447

Salaries 5.538.100

Depreciation 3.996.828

Other operating costs 23.170.733

  

Operational EBIT -1.518.599
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10.2 Balance sheet 

10.2.1 Example of the balance sheet’s monthly changes 
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10.2.2 Example of a balance sheet showing the YTD/accumulated status constructed with the 

model 
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10.3 Cash flow 

10.3.1 Example of a cash flow as constructed in the model 
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10.4 Quality checking mechanisms 

10.4.1 Transaction summary quality check 

 

 

 

10.4.2 Account key categorization quality check 

 

 

 

 

10.4.3 Financial covenant construction mechanism 

 

 

 

 

 

 

 

 

 

10.4.4 Financial covenant visual presentation within model 

 

 

 

 

 

 

 

Column Labels

2022 Grand Total

jan feb mar apr maí jún júl

AFISH holding Arctic Fish Arctic Oddi Arctic Sea Farm Arctic Smolt Elim AFH Elimination

Afstemming hreyfinga 0 0 0 0 0 0 0 0 0 0 0 0 0 0


