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ABSTRACT  

This paper discusses the substance of the value of IT in an 

IT-based company, namely PT. Telkom Indonesia. IT value 

is a value in financial benefits when capital expenditures 

include IT factors compared with capital expenditures that 

do not include IT. Nowadays, IT has become a business 

enabler that can improve the performance of business 

organizations efficiently and effectively in the company. 

The method used in this study is Partial Adjustment 

Valuation (PAV), which states that changes in output that 

occur in the production process are usually not exactly the 

desired one, so a Speed of Adjustment coefficient is needed 

to bridge the desired output with the actual output. This 

paper uses Dynamic Speed of Adjustment to calculate the 

fluctuates in IT values and the Market Value Added (MVA) 

factor to measure its dynamics. This study uses two 

calculation models: a three-factor model (K, L, and I) and a 

two-factor model (K and L) to prove the benefits of the IT 

value within a company. These measurements are split into 

two units: the currency unit (Performance Value) and the 

ratio unit (Performance Ratio). This paper leads to an 

understanding that the value of IT is real in improving 

business performance and refutes the paradox that states 

there is no relationship between IT investment and the size 

of the profits received by the company. Thus, the results of 

this study are open to studies that discuss the value of IT to 

develop further. 
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INTRODUCTION  

Information technology (IT) is currently one of the strategic 

factors in the everyday world of industry. This is related to 

improving the performance of business organizations 

efficiently and effectively or commonly referred to as an IT 

business enabler (Abdurrahman, 2019). Value in 

Information Technology (IT) is called IT value. The IT 

value is an added value in the form of quantitative units of 

currency that can be measure in an index ratio as a benefit 

from spending on IT resources that are managed to improve 

company performance. This research was conducted to 

study how far the IT value affects the company's business 

performance (Abdurrahman, Suhardi, & Langi, 2014).  

 

When measuring the value of IT, it is crucial to consider the 

measurement that should focus on the reference (Tohidi, 

2011). Performance Value is an IT value in the form of 

currency units, and Performance Ratio is an IT value in the 

form of a ratio index unit (Abdurrahman, 2019). Speed of 

Adjustment (SoA) is the speed orientation used to calculate 

the TI value. Dynamic SoA uses several unknown values 

(Abdurrahman, 2019). This paper uses the theory of Partial 

Adjustment Valuation (PAV) with the Dynamic Speed of 

Adjustment and Market Value Added (MVA) to adjust its 

dynamics. MVA is a calculation that shows the difference 

between the market value of a company and the capital 

provided by investors (Firdausi, Rahadian, & Dewi, 2019), 

(Hardiyanti & Widodo, 2015). Measurements using the 

dynamic factor MVA are divided into two models: the three-

factor model (using IT) and the two-factor model (not using 

IT). The results of the two models are compared to see how 

big the difference and the effect of the value of IT on 

company performance (Abdurrahman, 2019), both in 

measurement using currency units (PV) and in ratio index 

units (PR). The company's annual report is a source of 

information used in this study to complement the analysis of 

the estimated IT value at PT. Telkom Indonesia. 
  

LITERATURE REVIEW  

(1) IT Value 

IT is a production engine, so IT generates value in the 

configuration it creates and financial gains from other 

ongoing business processes. In other forms, IT value can 

appear in the form of improving business processes so that 

the time in running a business process becomes more 

effective and generates an advantage over the competition 

(Abdurrahman, 2019). The current position of IT is based on 

demands that are technological advancements, not as 

market-driven demands. 

Figure 1 shows that the value of IT is at the top layer, which 

has undergone engineering processes and precedes the 

engineering of electrical, computer, software, systems, and 

complex systems (Abdurrahman, Suhardi, & Langi, 2016a). 

(2) Partial Adjustment Valuation (PAV) 

Most of the previous research conducted using Partial 

Adjustment theory assumes that Speed of Adjustment is 

static rather than dynamic. Especially in the study using the 

PAV approach with a static speed of adjustment proposed 

by Lin et al., (2010) who cannot provide an explanation of 

dynamic adjustments that are influenced by changes in 
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patterns and other variables of an organization/company 

performance from time to time. Therefore, this study 

assumes dynamic speed of adjustment as a linear function 

which makes speed adjustment more dynamic and varied. 

 

This theory explains that changes in output in the production 

process are usually not the same as the desired output 

(Abdurrahman, Langi, & Simatupang, 2018). Then, to 

bridge the two measurement changes, namely between the 

current period (time t) and the measurement of changes in 

the previous period (t-1), a constant is needed. That constant 

is called the speed of adjustment (Lin et al., 2010), (Lin & 

Chuang, 2013). The mathematical writing is as follows 

(Abdurrahman, 2019), (Lin & Kao, 2014): 

   (1) 

Equation above states that it is the actual output of a 

production process in the company at time t. Then is the 

actual outcome of the same process unit at time t-1 and is 

the coefficient of the speed of adjustment constant (Lin & 

Kao, 2014). In the calculation process, there may be an old-

fashioned random error (∈𝑡 ) [8] to complete the above 

formula; the formula will adjust to (Abdurrahman, 2019): 

   (2) 

(Lin & Kao, 2014) suggested that 𝜇 in formulas (1) and (2) 

can be a dynamic variable so that 𝜇 can turn into 𝜇𝑡 where t 

is the movement of time due to its dynamic nature. Then the 

two equations above can be adjusted into the following 

formula (Lin et al., 2010; Lin & Kao, 2014): 

 (3) 

                (4) 

Formula (3) is an alternative function of the desired output 

function (𝑦𝑡
∗) , which describes the shape of the production 

function. Equation (4) represents a dynamic speed of 

adjustment (Lin et al., 2010). On the other hand, 𝜇𝑡 is a 

function of 𝑆𝑡 that affects the company's speed of 

adjustment, and 𝛾  is an unknown parameter (Abdurrahman, 

2019), (Abdurrahman et al., 2018). Then formula (3) can be 

defined as follows: 

  (5) 

Therefore, the production function in formula (3), namely 

𝑓 (𝑋𝑡; 𝛽), can be derived from various production functions 

(Abdurrahman et al., 2016a). However, this explanation 

only uses the Cobb-Douglas production function (CD) to 

replace the function 𝑓 (𝑋𝑡; 𝛽) in formula (3) because it is 

simpler and easier (Abdurrahman, Suhardi, & Langi, 2016b; 

Hong, Guo, & Li, 2013). Then the formula adjusts to: 

   (6) 

Formula (6) describes the function CD with vector 𝑋𝑡 

consisting of Kt, Lt, and It which has accommodated the 

existence of IT capital. Meanwhile α, β1, β2, and β3 are 

unknown parameters (Abdurrahman et al., 2018). If there is 

no 𝐼𝑡 in the CD production function, then the formula 

becomes as follows (Abdurrahman et al., 2016b): 

   (7) 

Then in formula (4), the speed of adjustment can be 

reformulated as in equation (8) (Abdurrahman et al., 

2016b): 

                (8) 

Then if equation (6) and formula (8) replace the components 

in equation (5), the following equation (9) is produced 

(Abdurrahman, 2019; Abdurrahman et al., 2016b): 

     (9) 

 

 

The PAV equation with the two-factor production function 

in formula (6) and formula (7) can be combined into 

formula (5), then the final equation will be as follows. 

(Abdurrahman, 2019): 

 (10) 

 

 

(3) Dynamic Speed of Adjustment Estimation 

In dynamic speed adjustment, the calculation uses unknown 

parameters. In the speed of adjustment method, the PAV 

theory is more detailed and focuses on calculating the value 

of IT in the company. Formulas (9) and (10) produce several 

unknown parameters, including γ1 and γ2 in equation (8). 

Therefore, dynamic speed of adjustment can estimate 

dynamics µt which has an average speed of adjustment 

(ASA) (Lin & Kao, 2014). This method makes it possible 

to discuss the dynamics of the speed of adjustment and the 

disparity of values between the three-factor model (Kt, Lt, 

and It) and the two-factor model (Kt, and Lt). The following 

formula (11) is the formula used for the three-factor model, 

and the formula (12) is used for the two-factor model. 

(Abdurrahman, 2019): 

 

(11) 

(12) 

(4) Market Value Added (MVA) 

MVA is the result of a cumulative calculation consisting of 

the company's performance resulting from investments that 

have been made or in the future (Gulo & Ermawati, 2016), 

MVA can measure the company's level of success to 

maximize the value of investors' wealth because optimizing 

the company's value is the same as maximizing the stock 

price (Brigham & Ehrhardt, 2017). In addition, MVA is a 

measuring tool for company management whether it 

produces significant added value or not in a certain period 

(Hardiyanti & Widodo, 2015). MVA can be obtained by the 

following formula (13) (Hardiyanti & Widodo, 2015) 

(Firdausi et al., 2019): 

MVA = Market Capital (MC) – Invested Capital (IC)  (13) 

To get the MC value, the formula (14) is used as follows: 

Market Capital (MC) = Market Value (ME) + Debt  (14) 



Then, to get the IC value, the formula (15) is used as 

follows:  

Invested Capital (IC) = Total Debt + Equity  (15) 

The total debt in formula (15) consists of short-term debt, 

long-term debt, long-term debt maturing within one year, 

and a deferred acquisition cost of a business combination. 

The value of debt and equity is contained in the company's 

annual report. The value of debt in the annual report can be 

equated with the value of liabilities or consolidated debt 

balances.  

(5) Statistical Product and Service Solutions (SPSS) 

SPSS is an application that helps the user to make a 

statistical analysis. Some of the statistics included in the 

essential SPSS software are (Purnomo, 2016): 

• Descriptive Statistics (Cross Tabulation, Frequency, 

Description, Search, etc.) 

• Bivariate Statistics (Mean, t-test, ANOVA, Correlation 

(bivariate, partial, distance) 

• Prediction of Numerical Results (Linear Regression, 

Nonlinear Regression) 

• Prediction to identify groups (Factor Analysis, Cluster 

Analysis (two-step, K-means, hierarchical) 

Because the mathematical nature of PAV is a nonlinear 

regression equation, the calculation applied is a nonlinear 

regression estimation using IBM SPSS version 26 with the 

Levenberg-Marquardt method, which could estimate 

nonlinear least squares (Abdurrahman et al., 2018). 

METHOD  

(1)  Defining the Problem 

The main problem of this research is that there is no IT 

performance measurement at PT. Telkom Indonesia, which 

is an IT-based company. Meanwhile, it is important for the 

company to know how much profit is received by 

implementing IT in its performance to accelerate the 

company's managerial professional decision making. 

Therefore, to determine the impact resulting from the IT 

value, speed of adjustment is used with the dynamic factor 

of MVA and measurement in currency units (PV) as well as 

in ratio units (PR). 

 

(2)  Collecting Data 

The data used in this study were obtained from the Annual 

Report of PT. Telkom Indonesia. The data collected is data 

in currency units (billion rupiah) and is divided into 2 

groups of data, namely primary data, and secondary data. 

Primary data include the value of equity, labour costs, IT 

spending costs, revenue, and previous year's income. 

Secondary data in this study is additional data used by 

dynamic MVA factors, including the number of outstanding 

shares, closing price of shares, total debt, inventory value, 

and current asset value. 

 

(3) Generating Dynamic Speed of Adjustment and 

Unknown Parameters 

In dynamic speed of adjustment, the calculations performed 

will generate and use unknown parameters, so the values of 

these parameters must be searched first using the SPSS 

analysis tool with nonlinear regression using equation (11) 

for three-factor model and equation (12) for two-factor 

model.  

 

(4) Measuring the IT value in the measurement of PV and 

PR 

The value of IT is estimated with the amount of 

Performance Value (PV) and Performance Ratio (PR) (Lin 

& Kao, 2014). Performance Value is the value of IT in the 

form of currency units, while PR estimates the amount of TI 

value in units of ratio index, which is the division between 

PV value and income from a production process at time t. 

IT value is the result of subtracting from the three-factor 

model with the two-factor model (in PV and PR). 

 

RESULT AND DISCUSSION  

In processing data from IT values using the dynamic MVA 

factor, MVA Values should have known in advance with 

several calculations. MVA as a measuring tool for company 

management whether it produces significant added value or 

not in a certain period [5], where if the MVA value is more 

than zero (MVA> 0), it means that the MVA is positive; 

thus, the company has succeeded in increasing the capital 

provided by investors, but if the MVA value is less than zero 

(MVA < 0) then the MVA is negative which means it failed 

to increase the value of the capital invested provided by 

investors [16]. The annual report of PT. Telkom Indonesia 

from 2004 to 2019 was used as a data processing source 

using the dynamic factor MVA factor. 

 

Table 1 Calculation Results with MVA Dynamic Factor  

(In Billion Rp) 

 

The MVA value presented in Table 1 shows that the MVA 

value is positive because the value is more than zero. It 

means that the company's management can increase the 

company's wealth and provide optimal results to the 

investors and the performance of PT. Telkom Indonesia is 

in healthy condition. Furthermore, this calculation results 

will be used in estimating the IT value using a two-factor 

model (without TI) and a three-factor model (with TI). 

MVA value is obtained with equation (13). 

 

The data in Table 1 is the result of the Dynamic Speed of 

Adjustment constant, which later the outcomes will be used 

to do the PAV calculations using the three-factor model 

(with I) with the formula (11) and the two-factor model 

(without I) with the equation (12). The data processing is 

processed using SPSS version 26 software. Table 2 presents 

the estimation results for unknown parameter values (α, β, 

γ) [6]. 

 



Table 2 Parameter Estimates Values 

 
 

After the parameter values of the two models are found, the 

next step is to calculate Dynamic Speed of Adjustment (µ) 

using equation (8), St means MVA values, and γ1 γ2 is the 

value results from the estimated MVA parameter (see Table 

2). Dynamic Speed Adjustment calculation result (µ) using 

three-factor and two-factor models with dynamic factor 

MVA are presented in Table 3. 

 

Table 3 Results of Dynamic Speed Adjustment Values 

 
 

Calculation results with Dynamic Speed of Adjustment (µ) 

using a three-factor and two-factor model with dynamic 

factor MVA is also presented in the form of a diagram in 

Figure 2. 

 

 
Figure 2 Result of Dynamic Speed of Adjustment 

Values in Chart Diagram 

As seen in Table 3 and Figure 2 the value of µ Telkom 

Indonesia has increased and decreased every year, and this 

is normal for every company. One factor that causes µ's 

value to increase and decrease is because the MVA value 

produced by Telkom Indonesia fluctuates every year. 

However, the result of µ value can continue the process of 

calculating PV because it still meets the criteria; the value 

is not less than 0 and not more than 1 (Abdurrahman, 2019), 

(Abdurrahman et al., 2016a). Before calculating the PV 

value, the value of 𝑓(𝑋, 𝛽) must know in advance using the 

formula (16) to find the value of 𝑓(𝑋, 𝛽) three-factor model 

(with TI), and formula (17) to find the value of 𝑓(𝑋, 𝛽) two-

factor model (without IT)(Abdurrahman, 2019).  

 (t = 1,.,s) (16) 

 (t = 1,.,s) (17) 

 
Value of 𝑓(𝑋, 𝛽) the two formulas above are alternative 

functions of the desired output, Kt is the value of regular 

equity, Lt is the regular labour cost, and It which is only used 

in formula (16) is the value of IT spending (Abdurrahman 

et al., 2016a), and α, β is an unknown parameter. To 

calculate the performance measurement of PT. Telkom 

Indonesia in currency units (PV) and in ratio units (PR) each 

year, formula (18) and formula (19) are used below 

(Abdurrahman, 2019), (Lin et al., 2010): 
   

   (18) 
 

   (19) 

 

The value of yt in the formula (19) is the income at time t 

and is the constant of Dynamic Speed of Adjustment. Table 

4 presents alternative functions whose values are known and 

the two measures of company performance, namely 

Performance Ratio to describe the ratio index unit and 

Performance Value to describe currency units (billions of 

rupiah) (Abdurrahman, 2019). 

 

Table 4 PT. Telkom Indonesia’s Performance Measure 

with MVA Factor 

 
 

Performance Value (PV) is a value in currency units 

(billions of rupiah) that can represent the existence of IT 

value in companies that apply IT in their performance 

(Abdurrahman et al., 2016a). PV presented is an estimate of 

performance with dynamic adjustment (Dynamic Speed of 

Adjustment) at PT. Telkom Indonesia from 2004 to 2019 in 

currency units (billion rupiah), the PV value can be 

calculated using the formula (18) (Abdurrahman, 2019)(Lin 

& Kao, 2014).  

 

Performance Ratio (PR) is a measurement value of 

company performance in ratio units that can represent the 

existence of IT values in companies that apply IT in their 

performance. By using the PR method (Lin et al., 2010), the 

comparison between the performance of companies using 

IT and those that do not use IT becomes more relevant and 

reasonable, because the calculation of the IT value using 



PAV theory is indeed a study that is able to explore the 

functionality of an IT value within the company 

(Abdurrahman, 2019). The PR value is obtained by dividing 

the PV value by the real output (yt) (Abdurrahman, 2019), 

(Abdurrahman et al., 2016a), PR value presented is an 

estimate of performance with Dynamic Speed of 

Adjustment at PT. Telkom Indonesia from 2004 to 2019 in 

ratio units, the PR value can be calculated using the formula 

(19). 

 

Table 5 IT Values Results 

 
 

Table 5 presents the estimated value of performance in units 

of currency (PV) and in units of ratio (PR) with the presence 

of IT costs as a three-factor model then compared with the 

estimated value of performance in units of currency (PV) 

and in units of ratios (PR) which are not include IT costs as 

a two-factor model (Lin & Kao, 2014), (Abdurrahman et al., 

2016a). It can be seen in Table 5 that the average value of 

PV for the three-factor model is Rp. 49,398.36 billion 

rupiah, while the average PV of the two-factor model is Rp. 

43,603.72 billion rupiah, so the influence of the existence of 

the value of IT in currency at PT. Telkom Indonesia is worth 

IDR 5,794.65 billion. Then, the PR value using the ratio 

index unit from a scale of 0 to 1 in its measurement (Table 

5) shows the PR value at PT. Telkom Indonesia becomes 

higher when using IT in it. Because the average PR index of 

the three-factor model (with TI) is 0.065-unit ratio higher 

than the average PR index of the two-factor model (without 

TI), so in the ratio index unit, it can be proven that the 

presence of IT values also influences the performance of 

PT. Telkom Indonesia. 

 

CONCLUSION AND RECOMMENDATION  

It is not easy to evaluate the value of IT in business 

organizations because many factors can affect this value, 

including technical, managerial, environmental, etc. 

However, this study has carried out an IT assessment, 

although the results still contain shortcomings 

(Abdurrahman, Langi, & Suhardi, 2014). Company 

performance is the result obtained by the company through 

various activities carried out using multiple available 

resources (in this study, measured by the speed of 

adjustment with dynamic factor, MVA). Therefore, a 

company will lead in competition if the company can 

systematically achieve net profits (net profits) (Cardeal, 

2012). Based on research at PT. Telkom Indonesia, which 

uses the dynamic factor MVA, could be seen that the 

existence of the value of IT implemented by the company is 

positive from 2004 to 2019. It is happening because the 

value of calculation results with the three-factor model 

(using IT) looks much higher than the calculation using the 

two-factor model (TI not included). The difference in the 

performance value in terms of currency (PV) between the 

three-factor model and the two-factor model is Rp. 5,794.65 

billion. The difference in the performance ratio (PR) is 

0.0651. Measurement of IT's value using the dynamic factor 

MVA is a measurement with very significant results in 

showing the effect of the IT Value. Based on the research 

that has been done, it can be said that the inclusion of IT 

costs in the estimated IT value can produce an IT value 

which is the difference between the three-factor model 

PV/PR and the two-factor model PV/PR. These values 

indicate that conceptually the estimation of IT value using 

PAV theory and dynamic factor MVA works by the initial 

goal, Namely knowing how big the role of IT in driving 

business performance needed by the company, and proving 

that capital expenditure for IT is one form of investment that 

will provide benefits for the company, and refute the 

paradox which states that there is no relationship between 

IT expenditure/investment and the size of the profits that the 

organization/company will receive (Bharadwaj, 

2000)(Abdurrahman, Suhardi, & Langi, 2016c). 
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