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The article is directed to determine the most appropriate method for evaluating cost of capital of a manufacturing sector 

and, using the methodology, to perform a case study of Lithuanian manufacturing sector. For the evaluation of capital cost, 

calculation of Weighted Average Capital Cost was chosen, as literature analysis distinguished this method as the most 

widely accepted and used. The most popular methods for cost of capital evaluation prevent investors from estimating capital 

cost in countries, which do not contain liquid, mature financial markets. This paper contributes to methodology of WACC 

assessment by adapting the method for less liquid markets with new techniques, like using country’s credit ranking to 

measure risk premium and adding it to base premium of mature equity markets. The paper also evaluates, how much changes 

in WACC affect long-term investments into fixed assets in Lithuanian manufacturing sector. The case study of Lithuanian 

manufacturing sector was performed for the period of 2001–2016. Empirical study revealed that required rate of return on 

separate WACC components evolved differently between the years of 2001–2016. Average annual return on equity for the 

period 2001–2016 was 7.7 %, while average annual return on debt was only 4.4 %. In the year 2015, the weight of equity 

capital, exceeded 50 % first time during the analysed period. In the same year, ratio of net profit before taxes to total assets 

of Lithuanian manufacturing sector also reached the highest value at the time, later surpassed in 2016. This fact 

demonstrates that increased free cash flows from the operations were reinvested into further development of the companies. 

To maximize value of the shareholders, it would be preferable to pay out a portion of earnings as dividends and finance 

growth with debt, as it is currently a cheaper alternative. 

 

Keywords: Cost of Capital; Weighted Average Capital Cost; Lithuanian Manufacturing Sector, Return on Debt, Return on 

Equity.  

 

For a company to become competitive and successful, 

it needs to create value for the shareholders by employing 

resources in an efficient manner. Process of value creation 

can be defined as the ability to consistently generate and 

reinvest cash flows in projects, whose returns exceed cost of 

capital (Subramanyam, 2014). Analysts assess company’s 

economic value in terms of free cash flows, which are 

available to be paid out as dividends after the necessary 

payments are made to reinvest in operating assets and meet 

required debt payments (Wahlen et al. 2010). Therefore, 

ability of value creation is also reflected in company’s stock 

price and is closely associated with the value (and wealth) 

of shareholders (Becerra, 2009). 

In order to assess company’s capacity of value creation, 

adequate measurement methods are required. Proper 

techniques help to evaluate competence of different tier 

managers by assessing their ability to generate divisional 

operating profits, which exceed the relevant cost of capital 

(Grant, 2003). After the global economic crisis, some of the 

praised indicators of economic value measurement (for 

example, Economic Value Added) in some of the large 

corporations are becoming obsolete (Perez, 2011). Because 

of that, suitable and timely methods for determination of 

value creation should be employed. 

According to Aubert et al. (2017), weighted average 

cost of capital (from now on abbreviated as WACC) is one 

of the most important determinants for shareholder value 

creation. Business managers and regulators employ WACC 

for investment decisions, rate regulations, restructuring 

activities, bankruptcy valuations (Rao & Stevens, 2007). 

Many theoretical and empirical studies were dedicated to 

examine aspects of WACC. Opinions concerning the 

analysed measure differ greatly between authors. Miller 

(2009) suggests that WACC calculation method should be 

adjusted, as its linear approach is inadequate to evaluate 

project’s payback period. Pierru (2009) states that WACC 

fails to correctly remunerate shareholders and bondholders, 

as project’s debt to equity ratio changes throughout the 

investment period, which is not assessed in the calculation 

of measurement method. Keef et al. (2012) add by stating 

that there is no need to calculate WACC in the world, where 

interest paid is not tax deductible and analysed method can 

be used to evaluate cost of capital in a static environment, 

where debt to equity leverage is constant. According to 

Graham & Harvey (2001), economic value measurement 

methods, which include valuation of WACC, are 

dramatically more important than in the past, although in 

practice they might not be applied correctly. Miles & Ezzell 

(1980) argue that WACC can be used as discount rate if a 

company is willing and capable of maintaining steady 

equity to debt leverage ratio (equity should be exogenous to 

market values). Arango et al. (2013) created methodology 

to calculate deflationary WACC rate for Brazilian electricity 

markets. WACC components (debt and equity) were 

evaluated individually in the research, later combined into a 

consolidated ratio. It was concluded that this approach was 
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the correct one, as it was found that regularly calculated 

WACC did not have any connection with effective practices 

in the sector. Another drawback, which was pointed out in 

using WACC, is the assumed risklessness of employed debt 

capital (Rao & Stevens, 2007).  

There were various research papers published aiming to 

assess importance of capital cost for operation processes in 

separate countries and sectors. Dempsey (1998) evaluated 

the impact of personal taxes on the firm’s WACC and 

investment behavior in the United Kingdom. It was 

concluded that dividend taxation had an impact on 

company’s valuation and reallocation of funds from mature 

firms to younger, growing ones. Fatica (2018) stated that 

tax-adjusted user costs significantly influence capital 

accumulation. Albanez (2015) analysed behavior of listed 

Brazilian companies and concluded that in periods of more 

expensive equity capital, companies restructured their 

capital with larger share of debt. Case study by Britzelmaier 

et al. (2013) indicated that value-based management has 

become a key management approach for small and medium 

size companies, where WACC is used to determine cost of 

invested capital. Gupta et al. (2018) stated that firm level 

governance affects cost of equity in common law countries 

with high levels of financial development. Scholars consider 

a lot of other factors affecting the cost of capital, which are 

related to political risk (Belkhir et al., 2017), liquidity risk 

(Saad & Samet, 2017), information disclosure (Garcia-

Sanchez & Noguera-Gamez, 2017; Dutta & Nezlobin, 2017; 

Nahar et al., 2016) and corporate social responsibility (Suto 

& Takehara, 2017; Cajias, 2014). 

The aim of the article is to determine the most appropriate 

methodology for the evaluation of capital cost, which can be 

applied to manufacturing sectors, and perform a case study 

for Lithuanian manufacturing sector in order to assess, 

whether chosen proportions between equity and debt capital 

in companies of the sector maximize shareholder value.  

Analysis of the literature showed that Weighted 

Average Capital Cost is the most widely used and accepted 

method of capital cost evaluation. Standard methodology of 

WACC calculation is adequate to evaluate capital cost of 

participants that operate in environments with mature 

financial markets, when for each time period WACC is 

recalculated using updated equity and debt capital ratios. In 

case of Lithuania and other countries with illiquid, 

developing financial markets, methodology of WACC 

calculation should be adjusted. Market returns for these 

countries or sectors should be evaluated by adding country’s 

risk premium to base premium of already developed 

financial market, while risk premiums should be evaluated 

using default spreads of risk-free treasury bonds, taken from 

countries credit ratings.  

The empirical analysis of Lithuanian manufacturing 

sector reveals that return on equity during 2001–2016 

increased, although not linearly, while return on debt 

steadily contracted during the whole period due to 

decreasing risk premium, influenced by Lithuania joining 

the European Union in 2004. In 2016, weight of debt in the 

capital structure of Lithuanian manufacturing sector was at 

its lowest point, while cost of debt was close to being 

cheapest during the analysed period. Average annual 

required return on equity for companies in Lithuanian 

manufacturing sector during 2000–2016 was 75 % larger, 

compared to average annual required return on debt. Book 

value of assets in Lithuanian manufacturing sector in 2016 

was the largest out of all evaluated periods. Growing assets, 

in accordance with increasing equity share in total capital, 

demonstrate that increased free cash flows in manufacturing 

companies were reinvested into further development. 

Performed regression analysis indicated that estimated 

values of WACC in Lithuanian manufacturing sector have 

significant effect on investment decisions in tangible and 

intangible assets. 

The contribution of the performed empirical research was 

the composed methodology, designed to evaluate capital cost 

in countries/sectors with less liquid financial markets where, 

for the most part, companies are not listed in stock exchanges. 

Also the originality of this article should be noted, as most of 

the research papers focusing on capital cost evaluation 

analyse countries with large financial markets. 

The paper is organized as follows: the first section of the 

paper covers the review of the scientific literature, the 

second section introduces the methodology and data of the 

empirical study. The third section of the paper covers the 

results and findings of the conducted analysis. The paper 

ends with the implications of the research. 

 
Table 1 

 

Correlation between Market Interest Rates and Manufacturing Sector’s Interest Rates 

Code Name 
Correlation 

coefficient 
Code Name 

Correlation 

coefficient 

C17 Paper and paper products 89% C20 Chemical products 58% 

C16 Timber products, excluding furniture 89% C24 Metal processing 52% 

C14 Apparel 88% C29 Motor vehicles 43% 

C10 Food products 87% C18 Printing and reproduction 37% 

C22 Rubber and plastic products 84% C25 Metal products, excluding machinery 37% 

C31 Furniture 84% C27 Electricity equipment 33% 

C28 Other machines and equipment 79% C13 Textile 33% 

C26 Computers and electronics 77% C11 Beverages 21% 

C15 Leather and leather products 72% C32 Other manufacturing products 17% 

C33 Machinery repairs and equipment 66% C23 Other non-metal mineral products 16% 

C30 Other transportation equipment 59% C21 Drugs and medical products -45% 
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Literature Review  

Indicator, which is very popular and vastly used in 

assessment of cost of the capital, is called Weighted 

Average Capital Cost (WACC) (Rao & Stevens, 2007). 

There are many research papers, which analyze methods 

used for cost of equity capital evaluation. According to 

survey, carried out in 2011, 87 % of all firms and 91 % of 

publicly traded firms for cost of equity capital evaluation 

use capital asset pricing model (CAPM) (Michelfelder, 

2015). Ward (1999) agrees that this method is widely used 

to calculate cost of capital. In Britzelmaier et al. (2013) 

paper it is written that 75 % of financial professors suggest 

using CAPM to estimate cost of equity capital with regard 

to capital budgeting. Despite it‘s popularity, researchers 

express concern towards eligibility of CAPM.  Michelfelder 

(2015) perceives weakness in either model‘s theory or it‘s 

empirical implementation, although he does not indicate 

that CAPM should be completely discarded. 

There exists different reasons, presented in academic 

literature, which validate the use of WACC as a primary 

value evaluation measurement. Fernandez (2002) used 

WACC as an accurate benchmark determining whether 

performance of the companies is creating or destroying 

value. According to Pratt & Grabowski (2010) WACC is the 

essential link, which enables investor to convert expected 

future income into an estimate of present value and allows 

to make informed pricing decisions, compare one 

investment opportunity against another, while Barth (2009) 

defines cost of capital as rate of return needed to make 

capital investment worthwhile, taking into account 

opportunity costs. WACC is also a great method to evaluate 

available tax shields for companies (Farber et al. 2006). 

Bade (2009) states that standardly used WACC formula is 

always valid if the measurement is calculated using correct 

debt to equity ratios (unless a time constant ratio is 

assumed). Frank & Shen (2016) concluded that WACC is 

an important measure for corporate investment decisions. 

Brotherson et al. (2013) affirm that discounted cash flow is 

the main investment valuation technique, used by 

companies, and WACC is the prevailing estimation method 

applied in discounted cash flow analysis. 

Cost of capital can be described in financial and 

economic terms (Pratt & Grabowski, 2010). In financial 

terms it is the expected rate of return, which is required by 

market participants in order to attract funds to a particular 

investment. This expected rate of return depends on 

different conditions: contemporary risk-free rate, inflation, 

maturity risk, income uncertainty risk.  

Cost of capital is a price which should be offered on the 

market in exchange for the received capital (either equity or 

debt). In economic terms, it is the rate of return needed to 

make capital investment worthwhile, taking into account 

cost of alternative investment methods (Barth, 2009). 

Although large enterprises for managerial practices use 

WACC less frequently after the financial crisis, which 

began in 2008, capital cost measurement and use as a 

motivational device is still widely employed in small and 

medium size companies (Britzelmaier et. al., 2013).  

 

Methods 

Formula for calculation of WACC is presented in the 

first equation (Schlegel, 2015): 
 

        𝑊𝐴𝐶𝐶 = 𝑤𝑒𝑞𝑢𝑖𝑡𝑦 ∗ 𝑟𝑒𝑞𝑢𝑖𝑡𝑦 + (1 − 𝑇) ∗  𝑤𝑑𝑒𝑏𝑡 ∗ 𝑟𝑑𝑒𝑏𝑡    (1) 
 

In the first equation 𝑤𝑒𝑞𝑢𝑖𝑡𝑦 and 𝑤𝑑𝑒𝑏𝑡 respectively 

present weights of equity capital and debt capital; 𝑟𝑒𝑞𝑢𝑖𝑡𝑦 

and 𝑟𝑑𝑒𝑏𝑡 denote required return on equity/debt, while T 

represents corporate tax rate. A choice between financing 

company’s (sector’s) growth using either debt or equity 

capital depends on comparative cost of both alternatives 

(Albanez, 2015). 

 Second equation presents the formula for calculating 

return on equity, using Capital Asset Pricing Model: 
 

𝑟𝑒𝑞𝑢𝑖𝑡𝑦 = 𝑟𝑟𝑓 + 𝛽𝑖(𝑟𝑚 − 𝑟𝑟𝑓)               (2) 
 

In the given equation 𝑟𝑟𝑓 presents risk-free rate of 

return, 𝑟𝑚 is the market rate of return and 𝛽𝑖 shows the 

volatility of rate of return within the examined 

company/sector, compared to the market rate of return. 

Risk-free rate of return is usually represented by earnings of 

high-quality government bonds, which are the safest 

alternative for investment (Lim & McNelis, 2008). Beta can 

be estimated using three different methods (Kumar, 2016). 

Historical beta estimation is performed by regressing stock 

returns on market returns. Fundamental beta estimation is 

made by analysing stock prices of companies, which are 

traded in a market.

 

 

Figure 1. Required Rate of Return on Equity in Lithuanian Manufacturing Sector 
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Accounting beta is calculated by regressing company’s 

return on assets against the average return on assets for large 

sample of firms included in a market index. Risk premiums 

are calculated as difference between market rate of return 

and risk-free rate of return. Risk premiums in emerging 

markets with underdeveloped stock exchanges can be 

calculated by adding a country premium to a base premium 

of a developed market. 

Estimation of beta value by the use of historical data is 

presented in third formula (Frank, Shen, 2016): 
 

        𝛽𝑡+1 =  �̅� +  𝜌𝛽(𝛽𝑡 − �̅�) +  𝜎𝛽𝜀𝛽,𝑡+1                          (3) 
 

In the given formula first term represents the expected 

constant value of beta, second term represents the change of 

beta value, which is dependent upon current period beta 

value, and the third part represents standard deviation of the 

error term. 𝜌𝛽 and  𝜎𝛽 are constants, which should be known 

to the market participants, while 𝜀𝛽,𝑡  ~ 𝑁 (0,1). 

For evaluation of financial leverage in cost of capital 

unleveraged beta is calculated. Method for evaluation of 

unleveraged beta is presented in fourth formula (Kumar, 

2016): 
 

        𝛽𝐿 = 𝛽𝑈 (1 + ((1 − 𝑇)
𝐷

𝐸
))                                      (4) 

 

Leveraged beta is calculated by multiplying 

unleveraged beta by the ratio of debt to equity capital, 

adjusted for the tax shield effect. 

Second part of the first formula represents debt capital. 

One of the ways to calculate cost of debt capital is to divide 

interest expense, obtained from the income statement by 

total long-term debt (Kumar, 2016). Corporate tax rate 

presents tax-saving or tax shield effect, as interest payments 

are tax deductible (Suto & Takehara, 2017; Ward, 1999).  

The analysed method of WACC evaluation with slight 

variations in the principles of variable calculation can be 

used not only to assess cost of capital for companies, but 

also for sectors (Grant, 2003). 

Weighted Average Cost of Capital in Lithuanian 

manufacturing sectors for 2001–2016 period were 

calculated using the first formula. Weights for equity and 

debt capital were evaluated using data taken from 

Lithuanian department of statistics. Return on equity capital 

was evaluated using the capital asset pricing model (second 

formula). 

For the risk free rate annualized rates of return on 3 

month United States treasury bills were used. As Lithuanian 

stock market is not as liquid and developed as in United 

States and some of the sectors do not have representative 

companies listed in NASDAQ OMX Vilnius stock 

exchange, market rate of return cannot be calculated as an 

annual market rate of return. 

Market returns for countries with lesser developed 

financial systems can be evaluated by adding country risk 

premium to base premium for maturelly developed equity 

market (Kumar, 2016). Country‘s risk premium can be 

evaluated in accordance to its credit rating (Pratt & 

Grabowski, 2010). Aswalt Damodaran, a professor in the 

field of finance, has created a database where already 

calculated country risk premiums and total risk premiums 

for different countries, starting from 2001, are presented. He 

used Moody’s country credit ratings and estimated default 

spreads for different countries over the risk-free treasury 

bond rates. Damodaran has also observed beta values for 

different United States sectors on a yearly basis. In this 

research beta ratios for Lithuanian manufacturing sectors 

were calculated as the values from corresponding United 

States sectors, with Lithuania’s risk premium added to the 

United States market rate of return. In the short term, 

according to Damodaran, country’s equity risk premium is 

likely to be slightly higher, but as Lithuanian stock 

exchange is still at the developing stage and, especially in 

the early years of the analysed period, highly volatile, there 

is no better approach for estimating required return on 

equity on a year-to-year basis. 

To estimate sectors rate of return on debt data from 

Lithuanian department of statistics was used. Rate of return 

on debt was calculated as annual interest paid by companies 

in each of the manufacturing sectors, divided by total book 

value of debt. From the year of 2016 business accounting 

standards in Lithuania have changed and from this year 

companies started submitting information about their annual 

interest payments. 

 

 

Figure 2. Required Rate of Return on Debt in Lithuanian Manufacturing Sector 

 

Before that interest payments were presented in a 

consolidated form with other investment activity costs, 

although interest payments still made up the vast amount of 

these expenses. In order to evaluate whether other financial 

and investment expenses could be used as a proxy for 

interest expenses, Pearson correlation coefficient was 

estimated between Bank of Lithuania published loan interest 

rates provided to Lithuanian companies and interest rates 

calculated from the data given by Lithuanian department of 

statistics. The correlation coefficient was calculated for the 

period of 2005–2016. Results are presented in the Table 1. 
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Information in the Table 1 shows that there is a strong 

linear correlation between interest rates, presented in 

Lithuanian bank’s database, and interest rates of sectors 

calculated from data gathered from Lithuanian department 

of statistics database.  

Out of 22 sectors presented 9 have a strong linear 

relationship between their paid interest rates and market 

interest rates, while for all but one sector coefficients are 

positively linear. The exceptional sector is drug and medical 

production sector, which interest rates during the last couple 

of years rose while on average return of debt in Lithuania 

decreased. All in all, interest rates calculated using data, 

gathered from Lithuanian department of statistics, can be 

used in the evaluation of WACC as the information presents 

a trend, which coincides with interest rate fluctuation of the 

whole Lithuanian lending market. 

Last but not least, multiple linear regression was 

performed in order to assess how changes in WACC affect 

investment into fixed assets at sectoral level. There exist 

research papers with different variations of WACC impact 

on investment analysis. Frank and Shen (2016) use this 

equation as the basis of their analysis: 
 

𝐼𝑡

𝐾𝑡
= 𝛼0 + 𝛼1

𝐶𝑎𝑠ℎ𝐹𝑙𝑜𝑤𝑡

𝐾𝑡
+ 𝛼2𝑊𝐴𝐶𝐶𝑡                   (5) 

 

In the 5 equation investment is depicted as a ratio of 

investment into fixes assets and value of capital stock. In the 

given formula cash flow to capital stock ratio is applied as a 

proxy for average profit. 

Carluccio et al. (2019) used this equation to analyse 

WACC accounting for industry-specific values of the cost 

of equity: 
 

𝐼𝑖,𝑡

𝐾𝑖,𝑡−1
= 𝛽0 + 𝛽1

𝐸𝐵𝐼𝑇𝐷𝐴𝑖,𝑡−1

𝐾𝑖,𝑡−2
+ 𝛽2𝑊𝐴𝐶𝐶𝑖,𝑡−1 +

                                           𝛽3𝑋𝑖,𝑡−1 + 𝛽4𝑍𝑠,𝑡1
                       (6) 

Differently from the equation 5, where proxy cash flows 

were used as a proxy for average profit, in equation 6 

EBITDA is used as a measure of profitability. X variable in 

equation 6 represents firm level controls while Z depicts 

sector specific controls which affect investment values of 

companies at macro level. The largest difference between 

the two given formulas is that equation 5 uses contemporary 

values of capital stock and WACC while equation 6 uses 

lagged values. To depict the effects of both contemporary 

and lagged values of variables on sectoral level investment 

decisions, two distinct regression equations were estimated 

and analysed: 

 
𝐼𝑡

𝐾𝑡−1
=  𝛽0 + 𝛽1

𝐸𝐵𝐼𝑇𝐷𝐴𝑡−1

𝐾𝑡−2
+ 𝛽2𝑊𝐴𝐶𝐶𝑡−1 +

                                  𝛽3𝐸𝑋𝑃𝑡−1 + 𝛽4𝐶𝐴𝑃𝑡−1 + 𝜀𝑡               (7) 

 
𝐼𝑡

𝐾𝑡
=  𝛼0 +  ∑ 𝛽𝑖

𝐸𝐵𝐼𝑇𝐷𝐴𝑡−𝑖

𝐾𝑡−𝑖

1
𝑖=0 +  ∑ 𝛾𝑖𝑊𝐴𝐶𝐶𝑡−𝑖

1
𝑖=0 +

                        ∑ 𝛿𝑖𝐸𝑋𝑃𝑡−𝑖
1
𝑖=0 + ∑ 𝜃𝑖𝐶𝐴𝑃𝑡−𝑖

1
𝑖=0 + 𝜀𝑡         (8) 

 

In the given equations 7 and 8 I represents investment 

into tangible and intangible assets, K represents average 

annual capital value of companies in Lithuanian 

manufacturing sector. EXP represents export ratio (export 

turnover to total turnover) and CAP represents capital 

structure (equity capital to debt capital) of companies in 

Lithuanian manufacturing sector. Export ratio was included 

into regression equation to distinguish whether investment 

was made due to lower cost of capital and improving 

investment conditions or expansion into new markets. 

Emergence of investment opportunities in foreign markets 

can lead to increasing investment despite deteriorating price 

of borrowed funds. Capital structure was included into 

analysis as high debt-to-capital ratio can complicate 

borrowing funds for now investment projects even with 

favorable cost of capital values. 

 

Findings  

Figure 1 presents consolidated required rate of return on 

equity capital for all the Lithuanian manufacturing sectors. 

It was calculated as weighted average required rate of equity 

of each manufacturing sector. Weights were determined 

based on equity book values for each of the manufacturing 

sector at the end of the year. 

It can be witnessed that required rate on equity steadily 

declined between 2001–2004 and reached its lowest value 

of 5.4 % in 2004. Lowest required rate of return coincided 

with Lithuania  joining European  Union, which  decreased 

risk for the investors. 

Table 2 

Capital Structure of Companies in Lithuanian Manufacturing Sector 

Year 2001 2002 2003 2004 2005 2006 2007 2008 

Equity share 44% 46% 45% 49% 48% 46% 44% 43% 

Debt share 56% 54% 55% 51% 52% 54% 56% 57% 

Year 2009 2010 2011 2012 2013 2014 2015 2016 

Equity share 47% 49% 49% 49% 49% 50% 53% 57% 

Debt share 53% 51% 51% 51% 51% 50% 47% 43% 
 

 

 

Figure 3. WACC of Lithuanian Manufacturing Industry 
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Later rate of return increased up until 2009, the year when 

global financial crisis had the largest impact to the 

performance of companies in Lithuanian manufacturing 

sectors, reaching the value of 9.0 %. In 2016, the last year of 

the analysed period, required rate of return on equity slightly 

decreased down to 9.4 %, although the value is still a lot larger 

compared to the value observed in the period between 2004–

2008. Compared to the pre-crisis period, rate of equity in 

Lithuanian manufacturing sectors is comparatively large as 

economic situation in all of the Europe has not fully recovered 

after economic slowdown. Figure 2 presents consolidated 

required rate of return for equity capital for all the Lithuanian 

manufacturing sectors. Highest cost of debt capital was 

observed during the first year of analysed period, 9.8 %. 

After that cost of debt for Lithuanian manufacturing 

sector steadily declined up until the year of 2006 when it 

reached 3.1 %. The same factors apply to the diminishing cost 

of debt, as to cost of equity: Lithuania joined European 

Union, which decreased the adopted risk. Besides that, in 

2002 local Lithuanian currency litas was pegged to euro in a 

fixed exchange rate which lowered the investors risk of 

capital losses due to fluctuation of exchange rates. Fixed 

exchange rate stimulated increasing loans, denominated in 

euros, which also put downwards pressure on cost of debt as 

euro was regarded as less risky currency and interest rates, 

paid on loans, taken out in euros, were lower.  

From 2006 up until the financial crisis required rate of 

return on debt rose to 5.6 % as economic activity during the 

period accelerated and return on investment for companies 

performing in Lithuanian manufacturing sector rose. Higher 

return on investment allowed companies to pay higher 

interest rates and still stay profitable, which had let to higher 

borrowing and more expensive debt. After the financial crisis 

required return on debt declined every year up until 2014, 

when the required rate of return on debt reached the lowest 

point during the whole analysed period, 2.3 %. In 2016 cost 

of debt was recorded as 2.5 %, second lowest value during all 

of the analysed period, and 55 % lower, compared to the cost 

of debt in 2009. 

Table 2 presents capital structure of companies in 

Lithuanian manufacturing sectors. During the first eight 

analysed years debt was larger then equity and made up 

between 51 %–57 % of total invested capital. After the global 

financial crisis, between 2010 and 2013, debt and equity 

capital almost equalized, total capital consisted of 51 % debt 

and 49 % equity for all of the period. 

After 2013 share of debt started declining and in 2016 it 

made only 43 % of total capital for companies performing in 

Lithuanian manufacturing sector. This happened because 

companies started earning larger profits and the decision was 

made not to pay out earned profits as dividends, but to 

reinvest part of the earning into further growth. Total equity 

for companies performing in Lithuanian manufacturing 

sector in the period of 2011–2016 increased by 2 billion euros 

while debt capital rose by almost 400 million euros, although 

cost of debt capital during this period was cheapest during the 

last 15 years, while cost of equity was the most expensive. 

During the later years of analysed period companies in 

Lithuanian manufacturing sector were operating in the most 

profitable fashion. In 2015 net profit before taxes to total 

assets ratio for these companies exceeded 10 % mark for the 

first time in the evaluated period (10.3 %), while in 2016 ratio 

grew even more (11.7 %). This level of profitability was not 

reached even prior to the financial crisis, when in 2005 value 

of net profit before taxes to total assets ratio reached 9.8 %. 

According to Stretcher and Johnson (2011) traditional 

capital structure theory states that although risk increases as 

the firm adds debt to capital structure, debt is very beneficial 

at lower levels since it is much cheaper and provides the tax 

shield. At first, increasing share of the debt lowers value of 

WACC. At some point, increasing debt creates additional 

risk, which rises WACC value. In the case of Lithuanian 

manufacturing industry, level of debt in total capital structure 

is not at the risky level as companies are using lowest share 

of debt during the last 16 years. 

WACC of companies in Lithuanian manufacturing sector, 

presented in Figure 3, during the period between 2001 and 

2006 declined from 7.3 % to 4.2 %. The principal cause of 

decline was the diminishing rate of return of debt. After that 

WACC started growing and reached the peak of 6.6 % right 

during the global financial crisis. This time growth was 

influenced by combined result of growing cost for both equity 

and debt. Until 2013 rate of capital cost stayed at the same level, 

while in 2014 it dropped to 4,9 %, while in 2016 it jumped back 

to 6.3 %. Between 2014 and 2016 cost of debt was decreasing, 

while cost of equity rose, but, because equity’s share in total 

capital increased, it led to growing WACC value. The growing 

WACC could have been at least partially offset by increasing 

share in debt in the capital structure. Average value of WACC 

for all of the period is 5.7 %. 
Table 3 

WACC of Sectors in Lithuanian Manufacturing Industry, 

2001–2016 

Code Name WACC Code Name WACC 

C20 
Chemical 

products 
8.3% C11 Beverages 5.3% 

C27 
Electricity 
equipment 

7.6% C15 

Leather and 

leather 

products 

5.3% 

C26 

Computers 
and 

electronics 

7.2% C28 

Other 
machines and 

equipment 

5.2% 

C29 
Motor 

vehicles 
6.9% C31 Furniture 5.2% 

C21 

Drugs and 

medical 

products 

6.8% C32 

Other 

manufacturing 

products 

5.1% 

C13 Textile 6.0% C22 

Rubber and 

plastic 

products 

4.9% 

C23 

Other non-
metal mineral 

products 

6.0% C18 
Printing and 

reproduction 
4.9% 

C30 

Other 
transportation 

equipment 

5.7% C33 

Machinery 
repairs and 

equipment 

4.8% 

C17 

Paper and 

paper 
products 

5.7% C16 

Timber 
products, 

excluding 

furniture 

4.6% 

C25 

Metal 
products, 

excluding 

machinery 

5.6% C10 Food products 4.5% 

C14 Apparel 5.5% C24 
Metal 

processing 
4.3% 
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Table 3 presents information about average WACC 

values of different Lithuanian manufacturing sectors, 

calculated for the period of 2001-2016. Sector with the 

largest WACC value produces chemical products. Average 

WACC for chemical producing sector exceeded average 

value of all manufacturing sectors by 2.6 percentage points. 

Electricity equipment, computers and electronics, motors 

vehicles, drugs and medical products, textile, other non-

metal mineral products also contained above average sectoral 

WACC values. Sector possessing the smallest WACC value 

during the whole analysed period was metal processing. 

Average capital cost for the given sector was 1.4 percentage 

points lower compared to the consolidated sectoral average 

value. Food products, timber products, machinery repairs and 

equipment, printing and reproduction, rubber and plastic 

products, other manufacturing products, furniture, other 

machines and equipment, leather products, beverages, 

apparel were able to use cheaper capital, compared to average 

WACC value of the whole Lithuanian manufacturing sector. 

Table 4 presents results of regression equations which 

analyse effect of different parameters on investment choices 

in Lithuanian manufacturing sector. First two columns show 

results of regression equations where all the variables are 

included with one period time lag compared to investment 

into tangible and intangible assets variable.  

When analysing variables in their regular form, a 

decrease of WACC by 1 percentage point leads to increase 

of investments into tangible and intangible assets by 3.61 

percentage points. When variables are included into the 

regression equation in their logarithmic forms, a decline of 

WACC by 1 percent leads to increase of investments in 

Lithuanian manufacturing sector by 0.89 percent. Third and 

fourth columns of table 4 present results where both 

contemporary and lagged values of independent variables 

are included into regression equations. With the regular 

variable forms included into regression WACC decline of 1 

percentage point at time period t result in increasing 

investment of 1.61 percentage points, while decline of 

WACC by 1 percentage point at time period t-1 leads to 

increase of investment in time period t by 1.73 percentage 

points. When analysing logarithmic forms of variables, 

when WACC at time period t declines by 1 percent, it results 

in increase of investments in Lithuanian manufacturing 

sector by 0.98 percent. Lagged values of WACC in this 

situation has no significant effect on investment choices. 

It is also worth noting that when EBITDA values are 

included in regression equation in the logarithmic form, 

growth in profits of the previous period results in increased 

investment into tangible and intangible values of Lithuanian 

manufacturing sector. On the other hand, when profit proxy 

variable in included in regression equation in its regular 

form, no significant effect of EBITDA on investment values 

is witnessed. 

Conclusions 

After performed analysis of academic literature, 

Weighted Average Cost of Capital was chosen as the most 

widely used method for cost of capital evaluation. Analysis 

showed that this method has some drawbacks, one of the 

largest ones being static structure between debt and capital 

when cost of capital is evaluated in a dynamic manner. In 

the carried out case study this drawback was overcome, as 

WACC together with its capital structure for every year was 

calculated separately. To evaluate cost of equity Capital 

Asset Pricing Model was chosen. Although opinions 

between researchers differ concerning the validity of this 

method, there were no conclusive remarks which strictly 

denied reliability of CAPM. 

Some changes had to be made in order to adopt WACC 

evaluation methodology for countries where financial 

markets are still developing, like Lithuania, as rate of market 

return is not and adequate measure to indicate true market 

risk. Rate of return for a developing market in the case study 

was evaluated by adding country’s risk premium to base 

premium of already developed market. Risk premiums of 

developing markets were evaluated using default spreads of 

risk-free treasury bonds, estimated from countries credit 

ratings. Rate of return on debt was calculated by dividing 

interest payments on residual value of debt. 

Tendencies for dynamic change of return on equity and 

return on debt differ in Lithuanian  manufacturing  sector. 

Table 4 

Results of Regression Equations Analysing Effects of Variables on Investment Choices for Consolidated Data of Lithuanian 

Manufacturing Sector 

 Equation 7, regular Equation 7, log Equation 8, regular Equation 8, log 

EBITDA, t - - - - 

WACC, t - - 
-1.61 

(0.03) 

-0.98 

(0.03) 

EXP, t - - 
0.68 

(0.00) 

4.13 

(0.01) 

CAP, t - - 
-0.09 

(0.04) 

-1.81 

(0.00) 

EBITDA, t-1 - 
1.28 

(0.00) 
- 

1.35 

(0.00) 

WACC, t-1 
-3.61 

(0.00) 

-0.89 

(0.02) 

-1.73 

(0.02) 
- 

EXP, t-1 
0.55 

(0.00) 

4.12 

(0.00) 
- - 

CAP, t-1 - 
-1.43 

(0.02) 
- - 

R^2 0.68 0.72 0.72 0.64 
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Comparing results of 2016 to 2009, when global 

financial and economic crisis hit companies of Lithuanian 

manufacturing sector the hardest, required return on equity 

rose by 5 % while required return on debt fell by 55 %. 

Despite the decline in cost of debt, share of debt in total 

capital fell from 53 % in 2009 down to 43 % in 2016. This 

structural change was influenced by retained profits, which 

were not handed out to shareholders as dividends, but 

invested back into further development of companies 

performing in Lithuanian manufacturing sector. Cost of 

capital for these companies could be lowered by distributing 

part of the profits to the shareholders as dividends and 

financing further growth by debt capital. 

Performed regression analysis suggests that changes in 

cost of capital of Lithuanian manufacturing sector affect 

investment decisions. These conclusions persist when the 

variables are analysed in both their regular and logarithmic 

forms. This shows that the ability to correctly assess cost of 

capital value is very important as inappropriate cost of 

capital estimation can lead to inappropriate investment 

decisions.  

The implications of the research cannot be conclusive 

to all individual companies, but to Lithuanian 

manufacturing sector as a whole, as there are differences in 

cost of capital, capital structure, capital accessibility, risk 

aversion and long term investment goals between 

companies and sectors. Nonetheless, the methodology of 

capital cost assessment presented in this paper can be used 

as a framework by decision making personnel of companies 

in manufacturing industry, while considering the proper 

capital structure and performing investment evaluation. 

Limitations of the research performed emerge from 

little statistical information of financial markets in 

countries, like Lithuania, where not a lot of companies are 

listed on stock exchange. With expansion of financial 

markets more extensive information should be available in 

the future. Then WACC calculation methodology could be 

adjusted in order to achieve even more precise values of debt 

and equity capital cost, although vast changes in conclusions 

should not be expected as dynamic variations of debt/equity 

capital structure between 2001 and 2016 are logically 

backed by changes in economic conditions and business 

environment. 
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