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The article deals with the efficiency measurement in agriculture and selected economic activities and its comparative analysis 

through the approach of excess return. The excess return means returns in excess of the risk-free rate of interest. The efficiency is 

measured using the Sharpe ratio, which is a measure of the excess return per unit of risk. The Sharpe ratio, also known as reward-to-

variability ratio, is broadly used to evaluate the efficiency of financial investments. The author of the article uses this method to 

evaluate business investments by types of economic activities. To calculate the performance, the excess return is divided by the stan-

dard deviation representing a total risk measure and the standard deviation representing the business risk measure. 
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Introduction
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On micro level, the efficiency of investments into 

certain economic activities is typically measured by di-

viding an index reflecting a certain result by the resources 

employed to achieve it. Where the resources are scarce, a 

rational investor seeks to achieve maximum benefits at-

tributable thereto. The financial management theory and 

practice calculates various profitability ratios including 

the gross profit margin to the invested asset and the net 

profit margin to the equity. The time value of money ap-

proach is used to calculate such indexes as the internal 

rate of return, the cost-benefit ratio, and the profitability 

ratio. However, a rational investor does not only seek to 

generate the largest possible benefit per one litas of in-

vested capital but also to earn the highest level of return 

at a given level of risk. The latter goal is based on one of 

the most important principles of financial management: a 

risk must be compensated with higher returns. Some re-

turn can be earned by investors without taking on risks, 

e.g. return on deferred consumption. The realized return 

on investments into government securities always come 

up to the expected level. The author thinks that this truth 

is relative, meaning that in economies things can be dif-

ferent. Non-fundamental factors are the main causes of 

risks related to such investments. Such postulation is also 

supported by G. Moon and L. LeBlanc (2008), who sug-

gest that completely risk-free assets do not exist, although 

treasury securities are basically free of default risk. 
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Realized return exceeding the risk-free rate of inter-

est is called excess return. A rational investor expects that 

higher risk levels will produce higher excess returns. The 

efficiency of financial investments (investments into 

shares, bonds, and securities portfolios) is measured us-

ing the Sharpe, Treynor, and Jensen indexes. The Sharpe 

ratio shows the excess return per unit of both systematic 

and unsystematic risks, the Treynor ratio reflects the ex-

cess return per unit of systematic risk, whereas the Jensen 

alpha represents the average return on a portfolio over 

and above that predicted by the capital resulting from 

proactive work of the investor. 

The aforesaid efficiency measures continue to be 

used by scientists who are engaged in scientific research 

in different financial markets. There might be a simple 

answer to the question why those measures fail to be ap-

plied in efficiency evaluation of business investments: 

there are no limitations for a businessman to diversify in-

vestments into securities or to make decisions on sales 

and purchase of securities or on portfolio management, 

which leads to reduced diversified risks related to the 

specific factors of a business entity or economic activity. 

Direct investments into business deprive the investor of 

such possibilities, except the option of getting engaged in 

a different business alongside with the main economic ac-

tivities, for instance in agriculture one can produce vari-

ous agricultural products that earn income offering nega-

tive correlation to a certain natural/climatic or biological 

factor. However, despite of the limited possibilities an in-

vestor has to be aware of the average excess return typi-

cally earned in the field of the economic activity the 

businessman has decided on. 

Research object: efficiency of agriculture and se-

lected economic activities through the excess return ap-

proach. 
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Research aim: to measure and compare the efficiency 

of agriculture and selected economic activities through 

the excess return approach. 

Research tasks: 1) to produce an excess return re-

search methodology; 2) to calculate average realized re-

turns and standard deviations of agriculture and selected 

economic activities; 3) to establish a risk-free rate; 4) to 

calculate Sharpe ratios for agriculture and selected eco-

nomic activities; 5) to compare the efficiency of agricul-

ture and selected economic activities through the excess 

return approach; 6) to calculate and compare the realized 

returns, risks, and excess returns of agricultural compa-

nies and family farms. 

Research period: 2000–2008. 

 

Research methods 

 

Research methods and information sources. The 

valuation of the efficiency of agriculture and selected 

economic activities and its comparative analysis through 

the excess return approach is based on the capital market 

theory and the Sharpe ratio, which measures the excess 

return per unit of risk. The risk-free asset concept served 

as a basis for the emergence and development of the capi-

tal market theory. This theory was independently elabo-

rated by a Nobel Prize laureate William Sharpe (1964), 

Lintner (1965), and Mossin (1966). The Treynor ratio is 

not suitable for measuring the excess return per unit of 

risk as long as investments are not diversified by eco-

nomic activities and thus they are subject to both system-

atic and unsystematic risks. The Jensen alpha is also not 

acceptable in this particular case as the investor has no 

possibilities to employ proactive measures to reduce the 

unsystematic risk and/or to increase the excess return at 

the given risk level. The Sharpe ratio is calculated as 

shown below (Best, Hodges and Yoder, 2009): 

p
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p

rr
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                                    (1) 

where:  pr – average return on the portfolio;  

fr – average risk-free rate of interest;  

p – standard deviations of portfolio returns. 

 

The scientists applied the Sharpe ratio in the Swiss 

securities market to analyse the mid-term and long-term 

excess return (1 to 25 years) of shares and bonds. They 

showed that the longer is the research period, the higher 

is the efficiency of the bond portfolio compared to the 

share portfolio. When the Sharpe ratio is used to evaluate 

the efficiency of business investments, the variables pr  

and p represent the average realized return and the stan-

dard deviation of the realized return on the investments of 

an economic activity. The Sharpe ratio calculations are 

based on single day returns (Jiang and Zhu, 2009), 

monthly returns (Pinheiro, Matsumoto, and Tabak, 2009), 

and yearly returns (Estrada, 2006). Due to limited statisti-

cal data this empiric research will use yearly realized re-

turns in order to embrace the longest possible period. 

The realized returns on a investments of specific 

economic activity can be calculated using two different 

methods, namely by: 1) dividing the profit from ordinary 

activities by total assets; or 2) dividing the profit from or-

dinary activities (excluding the result of financing and in-

vesting activities) by equity capital. The realized return 

calculated by dividing the profit from ordinary activities 

by total assets is influenced by business risk only and 

therefore the standard deviation, being a measure of risk, 

reflects just the business risks, both systematic and unsys-

tematic. When the said data are used to calculate the real-

ized return, it is vital to eliminate current and non-current 

financial assets from both the total assets and the equity 

capital since investments into financial assets diversify 

the unsystematic risk and fail to reflect the type of eco-

nomic activity precisely. Due to variances in providing 

data from agricultural companies, family farms, and enti-

ties of other economic activities, the author of the article 

could not eliminate short-term deposits. The realized re-

turn calculated by dividing the profit from ordinary ac-

tivities (excluding the result of financing and investing 

activities) by equity capital is influenced by the total risk 

and therefore the standard deviation, being a measure of 

risk, reflects the total risk. The profit required to calculate 

the realized return is interpreted differently by the Farm 

Accountancy Data Network (FADN) (agricultural com-

panies and family farms) and the Department of Statistics 

under the Government of the Republic of Lithuania (enti-

ties of other economic activities). Therefore, it is essential 

to attune the methods of its calculation in order to achieve 

the most accurate valuations of the efficiency and correct 

results of the comparative analysis (Fig. 1). 

As regards the realized return depending on the busi-

ness risk, it causes no compatibility problems. In the cal-

culations of the realized returns influenced by total risks, 

complications are related to interest costs. They are pro-

vided by the FADN but not the Department of Statistics 

under the Government of the Republic of Lithuania. 

Therefore, the accuracy of the research is reduced due to 

the fact that in the calculations of the realized return of 

entities of other economic activities all financial and in-

vestment activity expenses, which mainly represent the 

interest, are deducted. The profit tax is eliminated for two 

reasons: 1) the agricultural companies and family farms 

were not paying this tax during the research period; 2) the 

profit tax is payable on the revenue from all operations 

rather than ordinary activities and thus the realized return 

attributable to an economic activity can be distorted. 
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Agricultural companies and family farms

Entities of economic activities other than 

agriculture

Gross profit

minus

 operating expenses

equal

profit from ordinary activities

 (realized profit)

minus

result of financing and investing activities

equal

realized profit less result of financing and 

investing activities

Gross output

less

variable costs

equal

gross margin from production

less

fixed costs excluding interest

equal

profit from ordinary activities

plus

revenue related grants

equal

realized profit including grants

minus

interest costs

equal

realized profit including grants

 less interest

 
 

Fig. 1. Calculations of realized profit for subjects of different economic activities 

 

The statistic data required to evaluate the efficiency 

of investments into selected economic activities are ob-

tained from the Department of Statistics under the Gov-

ernment of the Republic of Lithuania. The statistic data 

required to evaluate the efficiency of investments into ag-

riculture are obtained from publications „Žemės ūkio re-

spondentinių įmonių duomenys“ (“Data from Respondent 

Agricultural Companies”) (2000–2006) and „Ūkių veik-

los rezultatai (ŪADT tyrimo duomenys)“ (“FADN Sur-

vey Results” (2007–2008). 

Calculations of the Sharpe ratio are based on the risk-

free rate of interest, which depends on the maturity of the 

government securities. It is vital for the efficiency valua-

tions to take into consideration the investment horizon 

and to make sure that the maturity of the government se-

curities is as close thereto as possible. If the investment 

horizon is five years, the average risk-free interest rate 

should be calculated based on five-year government 

bonds (Risk-free Asset, 2003). In the research performed 

by the author the investment horizon is nine years and 

therefore the mean interest rate of such maturity bonds of 

the Government of the Republic of Lithuania should be 

applied. During the research period the  term to maturity 

of the bonds of the Government of the Republic of 

Lithuania ranged from 2 to 11 years. Thus, in order to 

make sure that the maturity of the bonds is as close to the 

investment horizon as possible, in each year of the re-

search the author selected only the Government bonds 

with the longest maturity. Such method of bond selection 

led to a seven-year term to maturity. 

Average realized returns, average risk-free rate of in-

terest, and average term of Government bonds to maturity 

were calculated with the AVERAGE function in Microsoft 

Excel, while the STDEV function in Microsoft Excel was 

used to calculate the standard deviations of realized re-

turns. 

Selection of economic activities. The selection of eco-

nomic activities was based on the following principles: 

1. Economic activities similar to agriculture (forestry 

and fishery). 

2. Economic activities dealing with processing of ag-

ricultural products (food and beverage manufacturing). 

3. Interest rate sensitive economic activities (con-

struction). 

4. Cyclical economic activities (furniture manufactur-

ing). 

5. Stable economic activities (retail). 

The empiric research also employed aggregate data 

by all economic activities since the realized return based 

thereon eliminates the unsystematic business risk of in-

vestments to a maximum extent. The data of agriculture 

as an economic activity were broken down by agricultural 

companies and family farms. 

Research presumptions and constraints. The accu-

racy of the research decreases because: 

 economic activities other than agriculture include 

all enterprises, except individual undertakings and natural 

persons engaged in economic activities. Therefore the re-

liability of the obtained data depends on the statistical ac-

curacy of the farm sample; 
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 the data for 2008 on economic activities other than 

agriculture are preliminary; 

 current deposits as investments of non-ordinary 

operations have not been eliminated due to the  variances 

in providing information by agricultural companies, 

family farms, and entities of other economic activities; 

 the calculations of the realized return of entities of 

other economic activities deduct all expenses of financing 

and investing activities, which essentially comprise inter-

est, whereas in the case of agricultural companies and fam-

ily farms, the deductible amounts confine to the interest; 

 the realized returns in family farms are larger due to 

two reasons:1) the realized return includes agricultural prod-

ucts, livestock, and other animals consumed for personal 

needs; 2) the calculations of the realized return do not deduct 

a reimbursement for the farmers' work on the farm. 

 

Research findings 

 

The calculations of the realized return of entities of ag-

riculture and other economic activities showed that during 

the research period the highest level of average return in-

fluenced by business risk was earned in forestry (8.9%) 

and construction (8.2%), as compared to the lowest levels 

in retail (1.7%). Fishing was the only economic activity 

which generated loss (-0.7%). On average, all the eco-

nomic activities pursued in Lithuania earned 4.1%. Aver-

age return of the entities of other economic activities was 

as follows: agriculture (6.0%), food manufacturing (5.1%), 

furniture manufacturing (4.6%). A similar although slightly 

different situation was revealed by the calculations of aver-

age return influenced by total risk: furniture manufacturing 

(28.7%), construction (17.3%), forestry (9.6%), agriculture 

(8.6%), food and beverage manufacturing (5.5%). During 

the research period fishing and retail sectors operated at a 

loss: (-11.1%) and (-0.7%), respectively. On average, all 

the economic activities pursued in Lithuania earned 2.5%. 

A rational management of capital structure should result in 

higher returns influenced by the total risk. However it is 

not the case with fishing and retail. Likewise, aggregate 

data by economic activities disclose inadequate capital 

structure management. 

The dynamics of realized returns influenced by busi-

ness risks over the research period is revealed in Fig. 2. It 

shows that the highest levels of business risk were experi-

enced by agricultural companies and family farms (10.5%), 

whereas the lowest business risk was obtained by aggregate 

realized returns of all economic activities (1.88%). The re-

sults of the research substantiate one of the financial man-

agement principles: some of the risk can be eliminated by 

diversification of the investment portfolio. According to A. 

Troncoso (2008), the total risk of the asset is its standard 

deviation. The risk is reduced when the asset is included 

into an investment portfolio, leaving only the fraction of 

risk that is called systematic. Such risk cannot be diversified 

because it is caused by the whole system. The fraction of 

risk that is eliminated is called unsystematic, idiosyncratic, 

or diversifiable risk. The research conducted by the author 

of the article also substantiates the fact that due to the effect 

of natural/climatic and biological factors agriculture experi-

ences one of the highest levels of unsystematic business 

risks (it can not be maintained that it is the highest since the 

research does not cover all economic activities). 
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Fig. 2. Realized returns on investments into economic activities depending on the business risk 

*Economic activity abbreviations are provided in Table 1. 

 
The dynamics of realized returns influenced by total risk 

over the research period is revealed in Fig. 3. Financial risk 

comprising a constituent of the total risk, are not eliminated 

by diversification since this risk is systematic. Nevertheless 

those risks are very similar in all economic activities 6.3%), 

food and beverage manufacturing (6.2%), and forestry (7 
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%). The highest level of total risk is experienced by the enti-

ties of furniture manufacturing (35.3%) and fishing (17.1%). 

The level of the total risk in agriculture and retail is the same 

(13.6%) and quite similar in construction (12.7%). 
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Fig. 3. Realized returns on investments into economic activities depending on the total risk 

 

The highest realized return per unit of business risk 

was earned in food and beverage manufacturing (Fig. 4). 

The Figure shows that, without taking into consideration 

the risk-free rate of interest, the set of efficient invest-

ments includes only investments into this economic activ-

ity. Investments into construction and forestry also offer 

very similar efficiency. 

The highest realized return per unit of total risk was 

earned in forestry and construction. Without taking into 

consideration the risk-free rate of interest, the set of effi-

cient investments includes investments into those eco-

nomic activities (Fig. 5). All the other investments of-

fered lower average return per unit of total risk. 
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Fig. 4. Realized return per unit of business risk by types of economic activity 
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Fig. 5. Realized return per unit of total risk by types of eco-

nomic activity 

 

During the research period average interest rate of 

Government bonds amounted to 5.84%, which means that 

such return could be earned without incurring risk. To 

calculate the Sharpe ratio the difference between the av-

erages of the realized return and risk-free rate of interest 

is divided by standard deviation. It measures the excess 

return on various investments into different economic ac-

tivities, which reflects the premium per one unit of risk. 

The research results are provided in Table 1. 

The data reported in Table 1 show that during the re-

search period a positive premium percentage per unit of 

business risk was only earned by investors into forestry, 

construction, and agriculture. The highest level of pre-

mium was earned in the construction business. Business 

entities engaged in fishing generated the highest negative 

risk premium. Furthermore, a negative risk premium ac-

counting for nearly 1%, was obtained by aggregate data 

of all economic activities. Apart from the aforesaid eco-

nomic activities, a positive premium per unit of total risk 

was earned by the owners of furniture manufacturing en-

tities, which resulted from efficient capital structure man-

agement solutions. 

 

Table 1. Sharpe ratios by types of economic activities and incurred risk 

 

Economic 

activity code 
Economic activity and its abbreviation 

Sharpe ratios (risk premium), % 

per unit of busi-

ness risk 

per unit of 

total risk 

AQ Total by economic activities (TE) -0.92 -0.53 

02 Forestry, logging and related service activities (FO) 0.63 0.54 

05 Fishing, fish farming and related service activities (FI) -2.00 -0.99 

15 Manufacturing of food products and beverages (MF) -0.35 -0.06 

36 Furniture manufacturing (FM) -0.47 0.65 

45 Construction (C) 0.58 0.90 

52 Retail trade (RT) -1.23 -0.48 

– Agriculture (A) 0.02 0.20 

 
In the course of the research, realized return was 

separately calculated by agricultural companies and fam-

ily farms. The calculations are provided in Fig. 6. In agri-

cultural companies and family farms average realized re-

turns influenced by business risk amounted to 2.6% and 

17.5%, respectively. Average realized returns influenced 

by total risk in agricultural companies and family farms 

were 5.2% and 20.8%., respectively. The research results 

showed that within the research period the family farms 

enjoyed much higher returns. The business risk in family 

farms (7.7%) was much lower than that in agricultural 

companies (14.2%), which means a higher level of family 

farm activity diversification. 

 

 

Table 2. Sharpe ratios by types of farms and incurred risk 

 

Farm type 

Sharpe ratios (risk premium), % 

per unit of busi-

ness risk 

per unit of to-

tal risk 

Family farms 1.52 1.50 

Agricultural com-

panies 
–0.22 –0.04 

Agriculture 0.02 0.20 

 
The Sharpe ratios by farm types are presented in Ta-

ble 2. A positive risk premium per unit of both business 

risk and total risk was only earned by family farms. Their 

farming efforts earned much higher returns and experi-
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enced much lower risks. That resulted in a positive risk 

premium achieved by agriculture as an economic activity 

in both cases. 

 

Conclusions 

 

1. Scientists are still using the Sharpe ratio to 

measure the performance of financial investments 

(shares, bonds, and their portfolios). The efficiency 

indicator described in this article is accommodated for 

valuation of business investment efficiency with a special 

emphasis on the performance of investments into 

agriculture and its comparative analysis with respect of 

selected economic activities. 

2. The results of the research showed that during the 

research period the highest average return influenced by 

business risk was earned in forestry (8.9%) and construc-

tion (8.2%), compared to the lowest return in retail trade 

(1.7%). Fishery was the only economic activity which 

generated loss (-0.7%). The return earned in agriculture 

accounted for 6%. A similar although slightly different 

situation was revealed by the calculations of average re-

turn influenced by total risk. The said returns were higher 

in business entities which demonstrated rational man-

agement of their capital structure. 

3. The highest business risk was experienced by ag-

ricultural companies and family farms, whereas the low-

est business risk was obtained under aggregate realized 

returns of all economic activities. That substantiates one 

of the financial management principles: some of the risk 

can be eliminated by diversification of the investment 

portfolio. Furthermore, the performed research supports 

the fact that due to natural/climatic and biological factors 

agriculture experiences one of the highest unsystematic 

business risks. 

4. During the research period, a positive business 

premium per unit of business risk was earned only by in-

vestments into forestry, construction, and agriculture. The 

highest premium was earned in construction business. 

Business entities engaged in fishing experienced the 

highest negative risk premium. Apart from the aforesaid 

economic activities, a positive premium per unit of total 

risk was earned by the owners of furniture manufacturing 

entities, which resulted from efficient capital structure 

management solutions. 

5. In agricultural companies and family farms the 

mean realized returns influenced by business risk 

amounted to 2.6% and 17.5%, whereas those influenced 

by total risk were 5.2% and 20.8%, respectively. Within 

the research period the family farms enjoyed much higher 

returns. The business risk in family farms (7.7%) was 

much lower than that in agricultural companies (14.2%), 

which means a higher diversification level of family farm 

activities. 
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