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Abstract: Operating profit is one of the most important measures in financial statements to evaluate
a organizational performance. In the construction industry, however, the profit has a possibility
to be misestimated as a loss and can be included in Unbilled Accounts Receivable (UAR) and
shown as a profit; this is due to the uncertainty of predicting a total construction cost and project
progress on which the calculation of profit is based. UAR results from the different perceptions
regarding project progress between clients and contractors and can include costs related to loss that
cannot be acknowledged as a progress. Therefore, UAR can be a significant clue to understanding
estimation errors of a contractor’s financial performance data. This study investigated the possibility
of estimation error of contractors’ operating profit by analyzing the relationship between UAR and
other relevant financial performance measures. The accounting data of 41 Korean major contractors
was collected and analyzed based on the correlation analysis. The results of this study implies that the
profit of construction companies has the possibility to contain estimation errors, causing a significant
variance in the process of adjusting the evaluation errors at the end of projects, which can cause
unexpected losses to investors. In addition, this study found that the UAR containing estimation
errors could be different depending on market in which contractors operate; therefore, when dealing
with contractors’ financial performance data, it is necessary to discern whether their profit data
contains distortion and, in the case that errors are included, appropriate data preprocessing should
be conducted for more reliable and sustainable construction investment and project management.

Keywords: construction accounting; unbilled accounts receivable; financial performance measures;
percentage-of-completion method

1. Introduction

In the accounting of construction companies, the perception of revenue is based on the principle of
accrual accounting, which states that revenues and expenses are recognized when services and products
are completed—even in the absence of a cash transaction [1,2], as the time when contractors perform
construction activities and the time of the price related to those activities, are not always coincided [3,4].
In accrual accounting, it is appropriate to take into account the organization’s performance during a
specific period [2,5]. However, in many cases, overall construction project durations are longer than
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the accounting period; therefore, it is difficult to measure the performance of contractors’ production
activities using the accrual accounting if it is based on the completed contract method, in which
revenue is recognized when construction projects are completed [6]. Therefore, a contractor’s revenue
and profit are generally perceived—based not on the completion of construction projects but on a
percentage of completion (POC) [7].

However, even in this case, there is a difficulty to reflect a contractor’s performance accurately and
in a timely manner due to the ambiguity in the definition of project progress, on which the calculation
of the revenue and profit is based [8]. This ambiguity results from the various types of construction
project activities whose progress cannot be measured using a single consistent criterion [9,10] and
it is also related to the uncertainty in the estimation of the total construction cost for calculating
the project progress [8,11,12]. Thus, the accounting of construction companies utilizing the POC
method have a possibility that losses incurred during construction projects are not reflected in their
financial performance in a timely manner, and are instead, included as profits. In this case, those who
utilize the financial data of construction companies can make poor decisions based on the wrong
information provided.

Unbilled accounts receivable (UAR) can arise from a difference in the perception of project
progress between contractors, who claim construction costs corresponding to tasks undertaken,
and construction project owners, who should pay those costs to the contractors based on a project
contract [5]. Therefore, in the case that the costs are incurred due to construction failures (i.e., losses)
that have no impact on construction progress and are not paid by clients, these costs remain in the
UAR as these costs are incurred and cannot be invoiced to owners [13]. If these loss-related costs are
not reflected in calculating an estimated total construction cost and adjust a POC, it can be shown as
profit that contractors obtain. For this reason, UAR is important in determining the estimation errors
in contractors’ financial performance [14]. Nevertheless, relatively few studies have focused on UAR
and the possibility of erroneous estimation in contractors’ financial performance.

As such, this research examines the estimation errors in contractors’ financial performance by
analyzing the relationship between UAR and various performance measures in contractors’ financial
statement. To do this, first, a review of the literature regarding the progress calculation and payment
methods used in construction projects is provided, in order to examine the possibility that losses can
be included in UAR and shown as profits in contractors” accounting and to establish the hypotheses
on the relationship between UAR and financial performance measures. Second, the paper outlines
analysis variables used to test the hypotheses and the data related to those variables that were collected
from contractors’ financial statements. Finally, the findings from the statistical analyses carried out
during the hypotheses testing are presented and the characteristics of financial performance in the
accounting of construction companies are examined.

2. Preliminary Study

2.1. Unbilled Accounts Receivable in Construction Contractor Accounting

Large-scale construction projects take a relatively long time to complete, compared to products or
services of other industries [15]. Therefore, if a contractor’s revenue and profit are recognized based on
the completed contract method (CC), it becomes difficult to evaluate the construction organization’s
performance in a continuous manner [16,17]. Therefore, a construction organization’s profits are
calculated according to the percentage-of-completion (POC) method, which means the degree to which
a construction project has been completed [16-18].

However, owners” and contractors’ perspectives may not align in terms of how to evaluate the
progress of construction projects [6]. Taking a contractor’s point of view, to be paid for construction
works as soon as possible is an advantageous way to manage their finances [19]. On the other hand,
taking the perspective of an owner, whose purpose is focused on managing their contractors to obtain
facilities that meet their requirements, it is better to pay after they get a solid outcome or to pay in a
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way that maximizes the performance of construction projects [19]. Such a perspective on payment
causes a difference in time when owners assent a project progress rate.

In the case where the amount of revenue that a contractor perceives based on the POC is in
excess of the payment amount according to the owner’s contract, the difference is included as a UAR,
which is defined in the International Accounting Standards 11 (IAS 11) Construction Contracts [9] as the
gross amount due from customers for contract work. If, however, the amount of revenue evaluated
by a contractor is less than the amount payable by the owner, the difference is referred to as an
“overbilled accounts receivable”—defined in the IAS 11 [20] as the gross amount due to customers
for contract work. As UAR is defined as the difference between the amount of a contractor’s earned
revenue (ER) and owner’s payment (OP) according to the contract, as illustrated in Equation (1),
the UAR is determined depending on the payment method and the POC method:

UAR = ER—OP (ER > OP) )

2.1.1. Payment Method in Construction Projects

The payment method of construction projects can be divided into two typical methods: a periodic
payment method and a milestone payment method [19,21]. A periodic payment is a method of
calculating the amount of construction work for a specific period and paying periodically (mainly by
month). This method is advantageous for the construction company in managing their cash flow [19,22];
however, it is difficult to calculate the amount to be paid to the construction company using this
method [21,23]. A stage and milestone payment is a method of paying a predetermined amount
according to the completion of the main events (stage and milestone), determined under agreement
between an owner and a contractor [23]. In addition to these two payment methods, the payment
method can be modified and combined depending on the circumstances of the construction project.
Generally, the later the payment time point is postponed, the larger the amount of UAR is sustained
during the construction project [6]. On the other hand, if there is little disagreement between an owner
and contractor regarding progress, or if the contractor receives advanced payments, the UAR decrease
or overbilled receivables occur.

2.1.2. Percentage-of-Completion

In the IAS 11, the POC calculation methods are categorized into two groups: a cost-based
method and a value-based method. One of the representative cost-based methods is a cost-to-cost
method, which defines the POC as the proportion of an actual construction cost in an estimated overall
construction cost [24]. The examples of value-based methods mentioned in the IAS 11 [20] are a
value-added method and a unit-completed method. In the value-added method, the POC is regarded
as the proportion of the value of construction works completed to date in relation to the total value of
the contracted construction works. The unit-completed method is a method of comparing the total
quantity of construction and the work-in-progress to date by using a physical unit, such as the quantity
of material and the area and capacity of a facility [25].

As the UAR is an amount that has not been agreed upon between a contractor and an owner, it is
distinguished from the accounts receivables, which is agreed on but not paid. In addition, as UAR does
not result from a delay or the inability of an owner to pay, they are included in revenue and profits
in the accounting system. UAR is fair and can take place during construction projects in a variety of
ways depending on the project situation; they generally converge to zero at the end of construction
when the project is completed as planned, without problems [6,17,26].

2.2. Causes of Abnormal Profit Recognition

As mentioned previously, if a construction project is performed as planned without any change,
the amount of the unbilled accounts receivable becomes zero at the end of the project, where the
owner’s and contractor’s perception of progress is the same [6]. However, when an unexpected loss
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occurs during a construction project, the loss can be included in UAR and shown as a profit through a
UAR if the losses are not reflected in the calculation of an estimated total construction cost. This leads
to the amount of the losses included in a profit being transferred to a loss at the completion of a
construction project.

Under the POC method, a contractor’s earned revenue (ER) is calculated as the product of the
POC and the contract price (CP), as shown in Equation (2). In addition, the contractor’s earned
operation profit (EP) can be obtained using the proportion of planned profit in the (CP); that is, the EP
is calculated from the product of the ER and the planned profit rate that comes from the proportion of
the estimated overall construction cost (EOPC) and the CP (Equation (3)) [27]. Therefore, the EP has a
proportional relationship with the ER and increases as the POC increases:

ER = POC x CP @)

EP = ER x (CP — EOPC)/CP 6)

Assuming that a loss that does not have any impact on the progress of a construction project,
as illustrated in Figure 1, the amount of the loss is included as a UAR, because the loss is included
in construction costs. Theoretically, when such losses occur, the profit for that period should be
calculated based on the newly adjusted the profit rate because the estimated overall construction cost
should increase as much as the loss and the profit rate should decrease with this change (Equation (3)).
However, in many cases it is difficult to promptly change the estimated overall construction cost due
to the difficulty of loss recognitions in a timely manner.

(A) Estimated total construction cost
]

(B) Costs incurred until the last accounting period

l—l—\

(C) Costs incurred in current accounting period

1

1

—
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| | | (O=E)
| [ |
\ﬁ—'

(G) Unbilled cost

Figure 1. The relationship among cost, loss, and billed and unbilled cost.

As construction projects involve various types of uncertainties, a variability exists in the
performance of construction works even if repetitive works of the same type are carried out [25,28].
The estimated total construction cost is calculated by contractor based on a contractor’s work
performance that is the most likely or the average [29]. In this case, it would be undesirable to adjust
the estimated total construction cost according to short-term variations of costs in individual work
performances in the early stages of the project, because those changes may be part of the variability
and can be balanced by other changes [30-32]. However, unlike the initial plan, if losses in construction
works continue to increase, an adjustment of the estimated total construction cost should be considered.
However, there is no clear criteria for project managers to recognize losses. It makes project managers
difficult to estimate a total project cost in a prompt manner [25,33]. In addition, there are invisible
factors, the losses of which are difficult to be calculated quantitatively until the end of a construction
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project. One representative example is the liquidated damage that has to be paid by contractors
if they cannot complete their construction project within the term of construction contract [25,29];
however, it is difficult for contractors to estimate the cost of schedule delays incurred to date during
constructions even though they can have a significant impact on a contractor’s profit in the form of
liquidated damages [34,35]. If the adjustment of the overall project cost is delayed or inappropriate,
the losses incurred during that period are recognized as revenue without the adjustment of the
estimated total construction cost, and the losses are misrecognized as profit based on the unadjusted
profit rate, and recorded in contractors’ financial statement. Moreover, the estimated total construction
cost can be intentionally underestimated or overestimated based on a contractor’s strategies and
perceptions of risk [36-38]. As shown in Figure 2, the POC may increase significantly if the estimated
total construction cost is estimated to be low and the contractor’s profit changes accordingly.

Cost N\
Overestimated
cost

Underestimated

Properly estimated
project cost

C

1
e

Cost measured

to date
Cm
POC with POC with POC with
Underestimated Project Cost  Properly estimated Project Cost  overestimated Project Cost
C,-C, C, C,+C,

Figure 2. Comparison of percentage of completion (POC) according to estimation of overall project cost.

However, to determine the total project cost is underestimated or overestimated, it is necessary to
obtain the various types of activity-level information related to the cost and schedule of construction
projects. However, it is not easy for external investors and even stakeholders other than the contractor
to acquire the relevant information [39,40]. Consequently, even if the estimated overall construction
cost is determined on the basis of the arbitrary judgment of the contractors, it is difficult for external
organizations to perceive and figure out this. In addition, the accounts related to a contractor’s revenue,
profit, and UAR show the sum of the financial results of multiple construction projects undertaken
during different periods, which makes it even more difficult to determine whether the profits of
individual construction projects have been evaluated properly.

3. Research Hypotheses

As noted, there is the possibility that the profit generated by carrying out construction projects
may be evaluated incorrectly due to the systematic problems of calculating the profit based on the
construction progress and total project cost. This can provide inaccurate information and data to those
who analyze a contractor’s performance using its financial statement. Therefore, it is important to
demonstrate the possibility that the profit can contain errors using the financial data and to investigate
the characteristics of the distortion.

First, this study analyzes the relationship between a contractor’s financial performance and UAR,
which is the only account able to include the estimation errors. As mentioned above, the UAR results
from the difference in owner’s and contractor’s perception of project progress; however, it is also
possible that they contain improperly evaluated profits. For example, in the case that the amount of
UAR is zero (i.e., when there is no difference in a project progress between a contractor and a client),
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it is less likely that UAR and profits will include losses in the accounting process. Conversely, the UAR
may simply be caused due to a difference in perception or due to the inclusion of unexpected losses
that cannot be admitted as project progress by the owners. Moreover, in this case, the amount of the
misestimated profit may be bigger than the actual profit. Therefore, by analyzing the relationship
between UAR and various types of performance measure in a contractor’s financial statement, it would
be possible to induce whether the profit of contractors contains the estimation errors.

In addition, the amount of the UAR can vary depending on contractors’ market strategies.
The amount of the UAR is affected by a contract method regarding payment [9], which can be different
according to the construction type, project location, and practice and law regarding contracts. As these
factors can have a relationship with construction markets (i.e., construction project type and region),
there is the possibility that UAR will relate to what market the contractor’s revenue and profit are
generated; in other words, what type of market strategies contractor’s business is implementing,
for example focusing on domestic markets compared to international markets. If there is a significant
relationship between the UAR and a contractor’s market strategy, then understanding the relationship
can provide meaningful insights into the characteristics of the distortion of contractors” financial
performance. Accordingly, this study attempts to identify the relationship between contractors’
amount of profit and UAR.

More specifically, this study set two hypotheses as follows.

Hypothesis 1 (H1.) An operating profit in construction contractors’ financial statement can contains estimation
errors though UAR including losses.

Hypothesis 2 (H2.) An unbilled accounts receivable in construction contractors’ financial statement varies
depending on what type of construction markets contractors focused on.

4. Research Methods and Data Collection

Analysis Design and Methodology

In order to verify the two hypotheses, this study developed research models and analyzed them
utilizing construction companies’ financial data. As the first step of the analyses, this study investigated
a correlation between UAR and contractors’ financial performance. If UAR is attributed to only a
difference in recognition of the project’s progress, the amounts recorded in the account will be paid to
a contractor as the construction project progresses; therefore, there will be no relationship between
UAR and financial performance. On the other hand, if losses account for a large proportion of the
UAR there may be a relationship between UAR and financial performance, since any loss can directly
affect profits.

For the analysis, this study used two types of financial performance measures related to
the business activities of enterprises: operating profit and cash flow from operating activities.
Operating profit is a measure of the performance of recognized business activities over a specific
time period, whereas cash flow from operating activities refers to the total amount of cash that a
company has acquired through business activities during that period [41]. Because cash flow from
operating activities is based on the cash transaction, it is difficult to accurately determine contractors’
performance using the cash flow [42,43]; however, the amount of the cash flow is difficult to include
estimation errors [42]. Therefore, using the mean value of the long-term data of those two measures
—even though it is difficult to consider the occurrence of short-term events that have an impact on
performance—this study evaluates contractors’” operating performance relatively reliably.

The study then analyzed a correlation between the level of UAR and the variability of financial
performance measures in order to determine whether losses have been appropriately evaluated
to estimate profits. If a contractor’s losses are included in a large proportion of their UAR and
these losses are not immediately reflected in their profits, significant changes can be made in the
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process of correcting a not-reflected loss as a loss. To confirm this, this study analyzed the variability
of two financial performance measures: operating profit and cash flow from operating activities.
Operating profit may include misrecognized losses and can change in value as this is adjusted.
However, the cash flow from operating activities is cash-based and has a less possibility to include
misrecognized profit. Therefore, even if there is a misrecognized profit, the variability of the cash flow
will not be related to the UAR.

Finally, this study analyzed the relationship between contractors’ UAR and their market strategies.
The market in which construction companies conduct construction projects can be classified according
to various criteria, such as location, type, stage, and scale of the construction project [44,45]. In this
study, a correlation analysis was conducted focusing on two factors—region and project type—which
are expected to be directly related to the different perceptions of owners and contractors regarding
project progress, which can affect UAR.

In this study, a correlation analysis was mainly performed to figure out the relationship between
UAR and financial performance measure. The main purpose of this research is to find an evidence for
losses abnormally included in profit through UAR rather than to develop a model that can estimate
UAR accurately as other types of statistical methods (e.g., regression analysis and structural equation
model) do. In addition, multivariate analysis methods cannot calculate the relationship between
dependent and each independent variable accurately if multicollinearity exists between independent
variables [46]. Therefore, in this study, correlation analysis can be considered more suitable to examine
the relationship of individual financial variables measured in a quantitative manner based on the
accounting methods.

5. Research Variables

5.1. Average Unbilled Accounts Receivable (AUAR)

In order to directly compare the size of UAR held by various contractors whose financial scales
are different, this study used the proportion value of the annual UAR of the i-th year divided by the
annual revenue (AR) of the same year, defining the average of those values during the data collection
period (N) as the level of the UAR held by the contractor. The equation of AUAR is as follows:

YN UAR'/AR
N

AUAR = 4)

5.2. Average Financial Performance

To analyze a contractor’s financial performance, this study used two types of data: (1) annual
operating profit (OP) and (2) annual cash flows from operating activities (CF). Similar to UAR,
the size of these two measures are not directly comparable due to their different finance scales.
Therefore, this study used the proportion of financial performance variables, OP and CF, divided by
the revenue (AR) at the same period (the i-th year) and defined the average value of each measures
during the data collection period (N) as the contractor’s financial performance level. The following
equations (Equations (5) and (6)) show the calculation methods for the average operation profit (AOP)
and the average cash flow (ACF), respectively.

N OPi/AR!

AOP = —21:1 ON / 5)
N i i

ACE = M (6)

N
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5.3. The Volatility of a Contractor’s Financial Performance

In addition, in order to measure the volatility of a contractor’s financial performance,
namely annual operating profit (OP) and annual cash flows from operating activities (CF), the standard
deviation of the annual change and the size of the annual maximum change of those values were used.
The standard deviation (SDOP) and maximum change (SDMC) of OP are defined in Equations (7)
and (8), respectively, and Equations (9) and (10) shows the standard deviation (SDCF) and maximum
change (MCCF) of CF.

SPOP — \/ YN, (OPi/ARi — AOP)

N-1 @)

meor= max<{ P!/ AR — OP'/ AR! }Nj> ®)
N i i_

SDCE — \/Zil(cpl\/]ARl ACF) o

MCCF = max({ ‘CFfH /AR — CF'/ AR

N-1
}i:l >
5.4. Contractors’ Market Strategies

To analyze the relationship between contractors’ market strategies and their UAR, this study
utilized the data on the composition ratio of revenue by region and construction project type.
Laws and customs related to construction contracts that affect construction vary by region and
country. However, most contractors’ financial statements do not show the amount or its ratio to
total revenue by country. Rather, these are often categorized by region, such as North America,
Europe and Asia; however, these regional classifications are also different for each company. Therefore,
the region of market is divided into two groups: the domestic market and overseas market. In addition,
the company’s market strategy by construction type is categorized into three groups: (1) infrastructure
construction; (2) building construction and (3) power and industrial plant construction. Similar to
Average Unbilled Accounts Receivable (AUAR) in Equation (4). The annual revenue (RI) of each
abovementioned item (k) was divided by annual total revenue (AR) of the same year (the i-th year) to
calculate the average value (AMS) during the data collection period (N). The equation is as follows:

£, RI/AR]

AMS; = N

(10)

6. Data Collection

The data used for analysis were collected from annual financial statements of Korean contractors.
The revenue and profits of smaller construction companies that undertake a single construction project
are likely to be affected by external market conditions and order volumes. Therefore, in order to select
companies that can maintain a relatively stable financial status regardless of other internal and external
influences, data were collected from the top 50 contractors in the Evaluation System of the Contractor’s
Construction Capacity (ESCCC) [47]. The ESCCC, based on Framework Act on the Construction
Industry of South Korea, evaluates Korean contractors annually based on company performance,
financial status, construction technical ability, and credibility.

Financial data from 2010 to 2015 were collected from these companies because the introduction
of the data collection period was from 2010 to 2015. This period is when the International Financial
Reporting Standards (IFRS) were introduced and when UAR was included in financial statements
in Korea. Among the above-mentioned contractors, those companies that did not disclose their
financial statements, including their UAR, or that recorded impaired capital during the analysis period,
were excluded from the data. As a result, 41 data samples with the 11 measurement variables explained
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above were calculated from the non-consolidated annual financial statements of 41 contractors,
as outlined in Table 1.

Table 1. Demography of collected data.

Research Variables Min Mean Max

Revenue (AMSs)
by Region

1. Domestic Market 25.8%  82.6%  100.0%
by Project Type 25.8%  82.6%  100.0%

2. Infrastructure 0.0% 26.2%  63.8%

3. Building and Residence 0.0% 53.1%  100.0%

4. Plant and Industrial Facility 0.0% 20.7%  100.0%
Operating Profit

5. Average (AOP) —19.8% —04% 12.1%

6. Standard Deviation (SDOP) 0.4% 7.7% 25.3%

7. Maximum Change (MCOP) 0.0% 7.7% 32.1%
Cash Flow from Operating Activities

8. Average (ACF) —134% 2.7% 45.3%

9. Standard Deviation (SDCF) 0.9% 144%  86.4%

10. Maximum Change (MCCF) 0.0% 13.0%  48.2%
Unbilled Account Receivable

11. Average (AUAR) 0.4% 151%  36.0%

7. Results and Discussions

7.1. Analysis 1: Relationship between Unbilled Accounts Receivable and Financial Performance Measures

Using the collected data, the correlation analyses were performed to examine the relationship
between the size of UAR and the financial performance measures. As the results in Table 2 show,
first, the average operating profit (AOP) and UAR shows moderately strong negative correlation
(r = —0.443), which means that the average operating profit (AOP) tends to be lower for companies
that maintain high levels of UAR. As aforementioned, UAR is caused by two different factors:
(1) the difference in perception of the progress rate and (2) the occurrence of losses that cannot be
invoiced. If the UAR were generated by only the project progress perception gap, it would be difficult
to explain a correlation between the profit (AOP) and UAR. On the other hand, in the case where the
UAR includes a high proportion of losses, even if those losses are recognized as profit in the short term,
they will be adjusted in the long term. Therefore, the higher the proportion of losses included in UAR,
the less the AOP, which is long them average profit of construction companies, and the stronger the
correlation between them. Thus, the extent of a negative correlation between UAR and AOP implies
the extent to which contractors” UARs includes losses.

Table 2. Results of correlation analysis between Unbilled Accounts Receivable (UAR) and financial

performance measures.

. Statistics
Variables
Pearson’s R p-Value

Operating Profit

1. Average (AOP) —0.443 0.001
2. Standard Deviation (SDOP) 0.359 0.008
3. Maximum Change (MCOP) 0.280 0.034
Cash Flow from Operating Activities

4. Average (ACF) —0.357 0.008
5. Standard Deviation (SDCF) 0.191 0.115

6. Maximum Change (MCCF) 0.212 0.095
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In addition, the analysis result shows that the cash flow from operating activities (ACF) has a
negative correlation with UAR, even though the correlation is less strong (r = —0.357) than the average
operating profit (AOP). Even if a company’s profitability is high, short-term cash flow may not be
high depending on the situation. However, if the cash flow shows a low value in the long term,
this mean that the company’s profitability is poor. Similar to the relationship between the UAR and
AQP, if the UAR is caused not only by the difference in perceptions regarding project progress but
also by losses that cannot be claimed from owners, the ratio of the long-term average value of the
cash flow from operating activities (ACF) will be low, because the UAR of the contractors will contain
losses. Therefore, the extent of the negative correlation between UAR and ACF can be considered as a
proportion of the UAR is due to losses incurred in construction projects.

In the analysis of the relationship between the size of UAR and the standard deviation of the
operating profit (SDOP), signifying the volatility of the operating profits, the result shows a weak
positive correlation between them (r = 0.359). As shown in the first two analyses, a large proportion
of UAR can be considered as losses. If the loss incurred is adjusted without a delay as a result of
re-evaluating the overall project cost—in other words, if no loss is misestimated as a profit in the
accounts—there is no correlation between the volatility of the annual operating profit and the size of the
UAR. However, in the opposite case, the losses can have a large impact on the operating profit on the
process of recalculate losses included in profits at the end of the construction project. Thus, the positive
correlation between UAR and the variation of annual operating profit can be considered as an
evidence that the losses included in the UAR is not reflected immediately in the operating profit,
resulting in a significant volatility in the contractor’s profits. Not only is the standard deviation
positively correlated with the size of the UAR, so is the maximum change of the annual operating profit
(MCOP), which confirms the above claim even though its correlation coefficient and p-value is not as
significant as the SDOP (r = 0.280 and p = —0.034). In the same manner as the SDODP, this correlation
also implies that an error exists when evaluating a contractor’s operating performance when using the
annual or shorter operating profit data.

On the other hand, in the analyses of the correlation of the level of UAR with the standard
deviation and maximum change of the cash flow, the p-value was 0.115 and 0.095 respectively and,
consequently, their correlations were not established. Cash flow from operating activities is calculated
on the basis of cash actually paid by customers, unlike operating profits. Thus, cash flow has the
disadvantage of not being able to reflect all of a contractor’s operating performance for a certain period
of time; however, it has the advantage that it is difficult for the operating performance to be distorted.
This means that there is no adjustment of profit due to misrecognizing losses. As a result, regardless of
whether a UAR is generated by a loss or the difference in perceptions of project progress, it is difficult
to find a logical basis for a significant correlation between the size of UAR and the cash flow from
operating activities. Therefore, the results of this analysis can be considered reasonable, and support
the validity of the aforementioned claims that contractors” operating profits can be distorted and cause
a variability.

In summary, the first hypothesis (H1) that UAR can be related to the losses included in the profit of
construction companies was confirmed by analyzing the correlation between six financial performance
measures of contractors and UAR. These results show that the UAR of the 41 Korean contractors
include losses and that the volatility of operating profits was related partially to their abnormally
estimated profit. Thus, when a short-term financial performance of construction contractors is analyzed
utilizing annual or quarterly operating profits, in the case that the six financial performance measures
show a correlation with UAR as shown in the analysis above, the possibility that the operating profits
are overestimated or underestimated should be considered.

7.2. Analysis 2: Relationship between Unbilled Accounts Receivable and Market Strateqy Measures

Next, a correlation analysis was conducted to determine the relationship between UAR and
contractors’ market strategies (AMS). In this study, the correlation between UAR and revenue in
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oversea market was not calculated separately, because the proportion of oversea market revenue in
total revenue is proportional to that of domestic market revenue. The results are shown in Table 3.
First, the proportion of revenue from domestic construction projects to total construction revenue has
a moderate correlation with UAR (r = —0.507). Therefore, the construction companies that carry out
their project mostly in their domestic market have a small amount of UAR relatively. In other words,
the UAR of contractors could be high if they concentrate their business on oversea markets. Therefore,
the operating profit of domestic market-oriented construction companies has a less possibility that
losses are included in the operating profit.

Table 3. Results of correlation analysis between UAR and market strategy measures.

. Statistics
Variables
Pearson’s R p-Value

by region

1. Domestic —0.507 0.001
by construction type

2. Infrastructure —0.476 0.001
3. Building and residence —0.312 0.037
4. Plant and industrial facility 0.219 0.101

This can be attributed to the difference in institutional regulations or customs depending on the
country regarding the payment of construction costs. However, from the results of the analysis of the
correlation between the long-term levels of the two financial measures, the UAR and revenue, it is
difficult to examine the extent to which the UAR generated in a particular market come from losses
or the difference in perception of the project progress. Therefore, when the analysis was conducted
utilizing financial performance data of a construction contractor whose market strategies focus on a
specific sector, it is necessary to carry out a thorough quantitative analysis of the losses included in the
UAR as conducted in the Analysis 1, or determine whether the contractor has evaluated their profits in
a proper way.

In addition, the proportions of revenue from building and infrastructure construction projects
show a moderate (r = —0.476) and weak (r = —0.312) correlation respectively, which means that their
values increases as the UAVs appears to decrease; however, the proportion of revenue from plant
construction projects did not show a correlation with the UAR (r = 0.219, p = 0.101). These results
imply that in the case of building and infrastructure construction projects, the UAR tends to be
small and has a less possibility to include losses relatively. On the other hand, in the case of plant
and industrial construction projects, the size of UAR is various depending on the contractor or the
construction project.

To sum up, a series of the data analyses confirmed the second hypothesis (H2), that contractors
market strategies in terms of region and project type can be related to UAR. However, using the study

7

data, it was not possible to confirm whether UAR, which either increased or decreased by focusing on
a specific region or project type, have a significant association with losses. Therefore, the relationship
between UAR and financial performance measures identified in the above analyses may not be
universally applicable to contractor groups targeting specific markets. Thus, when analyzing a
construction contractor’s financial performance, it will be necessary to assess whether the performance
data is related to their UAR.

8. Conclusions

This study has identified the causes of the estimation errors of financial performance data, in the
accounting of construction companies and, based on financial data, examined whether these estimation
errors are actually occurring and how they relate to contractors” operating activities and strategies.
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First, the literature review identified that losses could be included in UAR, which are generated
by a difference in owners” and contractors” perceptions of project progress, and that these losses
may not be reflected in contractors” profits due to the difficulty in predicting the total project cost.
The financial data of 41 Korean contractors were collected and analyzed, finding that for the Korean
contractors, the UAR could have a relationship with the size and variation of the operating profit
margin ratio. Through these results, it was inferred that losses could be included in UAR and then
shown as profits. Finally, it was found that UAR can have a relationship with a contractor’s market
strategy, which implies that the relationship between the UAR and financial performance measures
may change depending on what market the contractor is focused on.

This study has the following contributions and limitations. This study revealed that there is the
possibility that contractors’ financial performance data contains evaluation errors. The results of this
study, however, do not mean that the financial performance of all contractors is distorted, because the
analysis was conducted using financial data from contractors of a specific country and for a specific
period. As mentioned above, the size of the UAR can change depending on the market and the
contractor’s market strategy. Therefore, when the financial performance of construction companies is
evaluated, it will be necessary to analyze the UAR and its relationship with the financial data analyzed
in this study:.

In addition, the method of analyzing the relationship between UAR and the size and variability
of financial performance measures can be used as a way to deduce whether the financial performance
data includes misrecognized losses. However, the analysis method used in this study does not directly
calculate the size of estimation errors using the data on the losses and estimated total project costs
of each construction project. Therefore, in order to provide more reliable data to those who utilize
construction companies’ financial performance data, an accounting method that can efficiently provide
project-level data is necessary.
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