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As a result of technological developments and international trade
agreements, trade borders between countries have disappeared. Global
competition resulting from global market strategies necessitates businesses to
operate in an intense competitive environment. In today's economy, where the
conditions of competition are constantly changing, enterprises need to gain
competitive advantage over their competitors rather than survive in competition.
The determination of the right costing method enables companies to get rid of
unnecessary costs, increase their profitability, and gain success in international
competition. As a result of technological developments, changes in production
processes have accelerated the transition from labour intensive production to
technology intensive production. Due to this change, traditional costing methods
are insufficient to give accurate results in determining the true costs of
businesses. For this need, modern costing systems are being developed. Activity-
based costing, which is one of the modern costing systems, could not find
enough application area due to its difficult and costly implementation. The time-
driven activity-based costing system, which was inspired by activity-based
costing but developed from a very different perspective, has found more
application areas in enterprises. In this study, the hypothesis that time-driven
activity-based costing gives more accurate results in determining and controlling
operating costs of businesses, is investigated. A questionnaire is conducted to
search for the applicability of this costing system in the agricultural machinery
sector for providing competitive advantage.

Key words: competitive advantage, time-driven activity-based costing,
agricultural machinery sector.

As a result of technological developments and changes in international trade
agreements, the demarcation of trade boundaries between countries and the global
competition resulting from the global market strategies of the enterprises necessitate the
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companies to operate in an intense competitive environment. In today's economy, where
the conditions of competition are constantly changing, enterprises need to provide
competitive superiority to their competitors rather than survive in competition and develop
targets such as sustainability of their competitiveness. It is obligatory for enterprises to
take the measures that will enable them to reach these targets and to provide the
appropriate working environment for necessary changes to happen.

Activity-based costing (ABC), which was developed to replace the volume-based and
traditional cost systems and to eliminate their deficiencies, is based on the fact that general
production expenses are generated by activities that consume resources, and that these
activities are used by cost elements such as semi-finished products, finished goods and
services. The activity-based costing system (ABC), which is defined as a strategic cost
method aimed to provide accurate determination of the costs of enterprises, was developed
by scientists of United States of America and the first company to implement this system
was John Deere, also a USA company operating in the agricultural machinery sector.

Cost is defined as the total value in which all the factors that the enterprises endure to
obtain the goods or services included in their field of activity which are expressed in
money [1]. In today's highly competitive economy, reducing costs in production processes
has become an important goal for all businesses. The low-cost strategy aims to increase
profits by reducing production costs, despite the fact that prices are set equal or closer to
the prices of competing enterprises [2]. “Cost”, also known as one of the competitive
priorities, is of great importance for enterprises to compete with their competitors in a
global competitive environment and to ensure sustainable competition. In order to be
successful in the market against their competitors, businesses must have a sustainable cost
understanding and develop their cost strategies accordingly.

Controlling costs enables enterprises to identify unnecessary costs and offers the
opportunity to carry out the necessary works to reduce or eliminate these unnecessary
costs. Unplanned costs cannot be controlled, and this causes enterprises inability in
calculating their costs accurately. It is important that the methods to be used in cost
planning and control provide accurate results. Traditional costing methods are inadequate
in the face of different production methods and applications brought about by
environmental and technological conditions. In this context, it is seen that the lately
developed costing methods are useful in accurate costing calculations.

The main reason for the emergence of costing and cost distribution problems are the
insufficiency and unreliability of information provided by traditional cost accounting
systems in all important decisions on cost surges. As a result of growing criticism against
traditional costing systems and increased cost pressure resulting from intense competition
forced scientists towards analysis of the reasons behind the cost formation [3]. This is
done by strategic cost management. Strategic cost management is defined as helping to
formulate and communicate strategies, conduct tactics that implement these strategies, and
then develop and implement controls that follow success in achieving strategic objectives
[4].

TDABC obtains resource cost information from departments in the enterprise from
the system, it mainly calculates the cost per unit time of each resource (eg. labor cost per
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minute). The total cost of production of the product or service is calculated by multiplying
the time of the product or service and the unit resource costs [5]. In this context, the costs
of the products or services and the costs of the activities used in their production are
calculated on the basis of actual capacity utilization and the idle capacity is recorded
separately.

In order to determine whether the businesses operating in the agricultural machinery
sector can accurately calculate their costs, the existing costing systems they have been
using and the applicability of TDABC in the agricultural machinery sector, 106 enterprises
operating in the sector were included in the research. Business executives participated in
the survey were interviewed face-to-face with the advantage of participation in the Konya
Agricultural Fair, which has an important place in the agricultural machinery sector.

In line with objectives and assumptions of the study, a survey was conducted to
obtain quantitative data. The questionnaire was constructed as a face to face interview.
The reasons for choosing face to face interviews was the fact that Konya Agricultural Fair,
in which the major agricultural machinery manufacturers were participating to a great
extent, was being held in a suitable period in terms of time and cost advantage.

402 companies participated in Konya Agriculture Fair in 2017. However, it was
determined that only 319 of these enterprises were directly producing agricultural
machinery. During the fair, 121 of 319 enterprises were met with. Since 15 of them didn’t
have any managers to answer the questionnaire, only 106 enterprises are interviewed at the
end.

Hypothesis 1: According to the legal structure of the enterprise, there is no difference
between the applicability of the TDABC system in the agricultural sector.

Hypothesis 2: The applicability of TDABC in the agricultural sector does not change
according to firm scale (number of personnel).

Hypothesis 3: There is a significant relationship between capital stock (equity) and
the applicability of TDABC in the agricultural sector.

Hypothesis 4. There is a relationship between the annual production and the
applicability of TDABC in the agricultural sector.

Table 1 Table 2
Legal Structure of Enterprises Workforce
Frequency | Percentage Frequency | Percentage
sole 40 37,7 Below 50 71 67,0
proprietorship
Joint stock 66 62,3 50-100 31 29,2
company
Total 106 100,0 101-200 3 2,8
Above 200 1 0,9
Total 106 100,0
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The statistical analysis package program SPSS 15 was used for statistical analysis and
evaluation of the data obtained from the questionnaire. Accordingly, the findings over the
answers given to the survey questions directed to the enterprises are as follows.

Table 4
Equity of Enterprises Table 3 Total Number of Yearly Production of
Enterprises
Frequency | Percentage Frequency | Percentage
Under 500 3 2,8 Below 50 4 3,8
Thousand TL
500 Thousand - 11 10,4 50-500 11 10,4
1 Million TL
1-2 Million TL 33 31,1 501-1000 24 22,6
2-5 Million TL 33 31,1 1001-5000 49 46,2
5-10 Million 15 14,2 5001-10.000 15 14,2
TL
Above 10 11 10,4 Above 3 2,8
Million TL- 10.000
Total 106 100,0 Total 106 100,0
Table 5
Importance of Concepts for Enterprises
Not A Somew | Impor- | Very | Mean Standard
Impor- | Little hat tant Impor- Deviation
tant Impor | Impor- tant
tant tant
Price F 0 0 4 28 74 4,66 0,55
% 0 0 3.8 26,4 69,8
Quality F 0 0 3 27 76 4.69 0,52
% 0 0 2,8 25,5 71,7
Cost F 0 0 2 29 75 4,69 0,51
% 0 0 1,9 27,4 70,8
Variety F 1 20 31 14 40 3,68 1,20
% 0,9 18,9 29,2 13,2 37,7
Trustfull F 0 14 23 12 57 4,06 1,14
ness % 0 13,2 21,7 11,3 53,8
[_)lstrlbu- F 4 24 33 17 28 3.39 121
tion
Perfor- % 3.8 22,6 31,1 16,0 26,4
mance
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Table 6
Specified Criteria in Determining Annual Production Program
Yes No
Demand F 106 0
% 100,0 0
Production Capacity F 106 0
% 100,0 0
Competitors F 87 19
% 82,1 17,9
Top Management Decisions F 47 59
% 44,3 55,7
Production Planning F 75 31
% 70,8 29,2
Financial Resource Status F 58 48
% 54,7 45,3
Table 7

Methods Used in Production Costing

Frequency % within group | Factor Percentage, %
Balance Sheets 87 29,3 82,1
Income Statement 73 24,6 68,9
Source and Disposition 13 4,4 12,3
Statement
Cost of Sold Goods 26 8,8 24,5
Cost Analysis 98 33,0 92,5
Total 297 100,0 280,2
Table 8
Cost Items Used in Production Costing
Frequency Percentage
Direct Materials + Direct Labor 3 2,8
Direct Materials + Direct Labor + General 75 70,8
Production Costs
Direct Materials + Direct Labor + General 27 25,5
Production Costs + General Management Costs
Determination of Sales Price First, Costing 1 0,9
Accordingly
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Table 9

Distribution of General Production Costs over Other Cost Items

Frequency | % within group | Factor Percentage,
%
Direct Materials 44 13,8 41,5
Direct Labor 59 18,5 55,7
Direct Labor Hour 73 22,9 68,9
Machinery Working Hour 80 25,1 75,5
Production Amount 43 13,5 40,6
Activity-Based Distribution 1 0,3 0,9
Direct Costs (Direct Materials and 19 6,0 17,9
Labor)
Total 319 100,0 300,9
Table 10
Knowledge about Cost Management Techniques
Have Knowledge Do not Have
Knowledge

Standard Costing = 102 4

% 96,2 3,8
Phase Costing F 89 17

% 84 16
Order Costing = 85 21

% 80,2 19,8
Activity-Based Costing F 2 104

% 1,9 98,1
Time-Driven Activity-Based Costing = 1 105

% 0,9 99,1
Target Costing = 76 30

% 71,7 28,3
Kaizen Costing F 31 75

% 29,2 70,8
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Table 11
Views on the Importance of Existing Costing Methods in Specified Areas
Not | AlLittle | Some- | Impor | Very | Mean | Standard
Impor | Impor- what -tant | Impor- Deviation
tant tant Impor- tant
tant
Costing of F 0 1 8 28 69 456 0,68
Direct % 0 0,9 75 26,4 65,1
Material
Costing of F 0 1 8 30 67 454 0,68
Direct Labor % 0 0,9 7,5 28,3 63,2
Costing of F 1 12 26 24 43 3,91 1,10
General % 0,9 11,3 24,5 22,6 40,6
Production
Costs
Determination | F 0 11 22 24 49 4,05 1,04
of Product % 0 10,4 20,8 22,6 46,2
Prices
Investment F 1 13 29 25 38 3,81 1,08
Decisions % 0,9 12,3 27,4 23,6 35,8
Table 12
Views on the Importance of TDABC
Abso- | Dis- | Unde | Agree | Abso- | Mean | Standard
lutely | agree | cided lutely Deviation
Dis- Agree
agree
With TDABC, F |0 3 37 36 30 3,88 | 0,86
production costsare | % | 0 2,8 34,9 34,0 28,3
more controlled
With TDABC, F |0 4 39 34 29 3,83 |0,88
production costs % |0 3,8 36,8 32,1 27,4
can be decreased
With TDABC, F |0 7 45 31 23 3,66 | 0,89
efficiency increases | % | 0 6,6 425 29,2 21,7
in capacity
utilization
With TDABC,idle |F |0 10 44 29 23 361 | 094
capacity can be % |0 9,4 415 | 274 | 21,7
determined
With TDABC, F |0 7 38 29 32 3,81 | 095
profitability can % |0 6,6 358 |274 |302
increase
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In order to better analyze the results of the survey, some hypotheses have been
produced. According to these hypotheses, chi-square tests were applied to the survey
results. These hypotheses and their results are shown below.

Hypothesis 1: “There is no significant difference between the applicability of Time-
Driven Activity-Based Costing System in agricultural sector according to the legal
structure of the enterprise.”

According to the findings; 27,5 % of business executives think that TDABC is
applicable, while 36,4 % of joint stock company executives think that TDABC is
applicable. It was found out from chi-square test that managers think that there is no
significant difference regarding the applicability of the Time-Driven Activity-Based
Costing System depending on the legal structures of enterprises (x2: 3,023, df: 2, p:
0,222).

Hypothesis 2: “The applicability of TDABC in the agricultural sector does not
significantly change according to the scale of the firm (number of personnel).”

According to the findings; while 23,9 % of enterprises with less than 50 employees
think that TDABC is applicable, 36,4 % of enterprises with 50 or more employees think
that Time-Driven Activity-Based Costing System is applicable. It was found out from chi-
square test that there is a difference between the opinions of managers about the
applicability of TDABC depending on the number of personnel of their enterprises (x2:
9,554, df: 2, p: 0,009). There is a weak link between the managers' opinion on the
applicability of TDABC and the number of staff in their businesses (Cramers V: 0,300, p:
0,009). When the number of personnel of the enterprise is known, it can predict managers’
opinions on the applicability of TDABC by 6.5% (Goodman & Kruskal Tau: 0,065, p:
0,001).

Hypothesis 3: “There is a significant relationship between capital size (equity) and the
applicability of TDABC system in the agricultural sector.”

According to the findings; 28,6 % of managers of enterprises with a capital of less
than 1 million Turkish Liras think that TDABC is applicable; and 65,4 % of the managers
of enterprises with a capital of more than 5 million TL think that TDABC is applicable.

As a result of the chi-square test, it was found out that there is a difference between
the opinions of managers about the applicability of TDABC depending on the capital
stocks (equity) of the enterprises (x2:23,948, df: 6, p: 0,001). There is a weak link between
managers' views on the capital stock of their businesses and the applicability of TDABC
(Cramers V: 0,336, p: 0,001). When capital stock of the enterprise is known, it can predict
the managers’ opinion on the applicability of TDABC by 27,1% (Lambda:0,271, p:0,003).

Hypothesis 4: “There is a significant relationship between the annual product output
and the applicability of TDABC in the agricultural sector.”

According to the findings; while 33,3 % of managers of enterprises with less than 500
annual product output think that TDABC is applicable, 33,3 % of managers from
enterprises with 500 to 1000 annual product output, 18,4 % of managers from enterprises
with 1 001 to 5 000 product output, 72,2 % of managers from enterprises with more than
5 000 product output think that TDABC is applicable.
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As a result of chi-square test, it was found out that there is a difference between the
opinions of managers about the applicability of TDABC depending on the annual amount
of finished product (x2:21,081, df: 6, p: 0,002). There is a weak link between the
manager’s opinion on applicability of TDABC and the annual product amount of his
company (Cramers V: 0,315, p: 0,001). When annual product quantity of an enterprise is
known, managers’ opinions can be predicted on applicability of TDABC by 20.8%
(Lambda:0,208, p:0,010).

Table 13
Results of Hypotheses
There is no significant difference Chi-square test suggests no difference
between the applicability of TDABC between opinions of managers regarding
according to the legal structure of the applicability of TDABC depending on legal

enterprise. structures of businesses.

The applicability of TDABC in
agricultural machinery sector does not
significantly change according to the
scale of the firm (number of personnel).

There is a weak link between the managers'
opinion on the applicability of TDABC and
the number of staff in their businesses.

There is a significant relationship
between capital size and applicability of
TDABC in agricultural machinery

There is a weak link between managers'
views on the capital stock of their
businesses and the applicability of TDABC.

sector.
There is a significant relationship There is a weak link between the managers'
between annual production and opinion on the applicability of TDABC and
applicability of TDABC in agricultural the amount of finished products of their
machinery sector. businesses.

In today's global competitive environment where competition is constantly changing
with developing technology, businesses need to develop competitive superiority over their
competitors and sustain their competitiveness. It is an obligation for enterprises to take the
measures that will enable them to reach these targets, to provide appropriate working
environment for necessary changes to take place inside the enterprise, and to achieve
success.

Businesses should consider all processes and decisions, including pricing and costing,
on a global scale and revise them in line with the requirements of the era. However, it is
not possible for companies to have effect in pricing decisions and determine sales prices
under international competition. For this reason, today, many enterprises have turned to
the concept of costing in which they can directly intervene and provide efficiency. The
determination of the right costing method enables the company to get rid of unnecessary
costs, increase its profitability, and be successful in international competition.
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In this study, a survey was conducted to obtain quantitative data in order to determine
the level of costing system usage in agricultural machinery sector and cost calculation
mentality of enterprises in this sector. With this perspective, it is tried to be determined
whether the enterprises operating in the agricultural machinery sector can accurately
calculate their costs, which existing costing systems they have been using, and the level of
applicability of time-driven activity-based costing system in the agricultural machinery
sector. Managers of 106 enterprises which are operating in this sector has been
interviewed face-to-face while they participate in 2017 Konya Agricultural Fair, which has
an important place in the agricultural machinery sector. In conclusion of the four
hypotheses developed for the survey, it is seen that traditional costing systems are used
largely in the agricultural machinery sector. It has been found out that many of the
enterprises ignore indirect costs in the calculation of costs or reflect them on product costs
using their own traditional methods.
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YACOBE ITPOLIECHO-OPIEHTOBAHE YIIPABJIIHHA
BUTPATAMM /UIA 3ABE3IIEYEHHSA KOHKYPEHIII Y
CEKTOPI CLJIbCBKOIOCITOJAPCBHKOI TEXHIKH
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BHacnizok TEXHOJOTIYHHX PO3POOOK Ta MDKHAPOIHHX TOPTOBEIBHUX YTOX
TOProBi KOPJOHM MDX KpaiHaMH 3HHKIHU. [100anbHa KOHKYPEHIis, IO BUHUKAE
BHACJIJIOK TJI00aJbHUX PHUHKOBHX CTpaTeriid, 3yMOBIIOE HEOOXIIHICTH Oi3Hecy
NpalfoBaTH B IHTEHCHMBHOMY KOHKYPEHTHOMY CEpelNoBHINI. Y CydacHii
EKOHOMII[l, JI¢ YMOBHM KOHKYPEHIi MOCTIi{HO 3MIHIOIOTBCS, IiJIPHEMCTBAM
NOTPiOHO 3700yBaTH KOHKYPEHTHY IepeBary, a He BIDKMBATH B KOHKYPEHTHiil
60poTh0i. BU3HaYeHHS NMPaBUILHOTO METOY KaJIbKYJISLIi Ja€ 3MOTY KOMIIaHIsIM
no30yTHCS 3aiiBUX BUTPAT, MiJBULIUTH CBOIO MPHUOYTKOBICTh T4 OTPUMATH YCIIX
Yy MIDKHApOIHIH KOHKypeHIil. B pe3ympTaTi TEXHONOTIYHHX PO3pOOOK 3MiHH
BUPOOHWYHX TIPOIECIB MPUCKOPIIIHN TMEPeXil BiJ TPYAOMICTKOTO BHPOOHHUIITBA
0 TEXHOJOTIYHOTO BHUPOOHHUITBA. Yepe3 If0 3MiHY TpaaWIiiiHI MeETOAH
KaJbKyJAMil € HeZOCTaTHIMH, W00 OaTH TOYHI pe3yNbTaTH y BHU3HAYCHHI
CIpaBXHIX BUTpaT Oi3Hecy. st miei moTpedn po3poOIatoThes CydacHi CHCTEMH
00Ky BHTpaT. cC, K€ € OJHHUM 13 CYy9acHHX CHCTEM KaJIbKYJIALii, HE 3MOTIIO
3HaliTH JO0cTaTHRO cdepu 3acTOCyBaHHS dYepe3 ii CKIamHy Ta 3aTpaTHy
peanizaiito. YacoBe MpOIECHO-OPIEHTOBAHE YMPABIIHHSI BHTPAaTaMH, SKe OYJI0
3aCHOBAaHE Ha KJIACHYHOMY IPOICCHO-OPIEHTOBAHOM  yIMpaBIiHHI, aje
po3pobiieHe 3 30BCIM IHIIOTO MOMJISAAY, 3HAWIUIO Ouibiie obJacTeit
3aCTOCYBaHHS Ha MIANPUEMCTBAX. Y I1IbOMY JIOCIIJDKEHHI PO3IJISIAETHCS
rinoresa mpo Te, 10 OPi€HTOBaHA Ha Yac KaJbKYJIALIS BUTPAT Aa€ OUIbII TOYHI
pe3yabTaTd NpH BU3HAYCHHI Ta KOHTPOJI OIEpalliiHUX BUTPAT IiJNPUEMCTB.
OnuTyBaNbHHUK MPOBOJUTHCS AJIS MOIIYKY 3aCTOCYBAaHHS Li€i CHCTEMH BUTpAT y
rajgys3i CUIBCBKOrOCIOJAAPCHKOI TEXHIKM Mg 3a0e3Me4eHHs] KOHKYPSHTHHX
nepeBar.

Knrouogi cnosa: KOHKypeHTHa mepeBara, 4acoBe IPOLIECHO-OPIEHTOBAaHE
YIPaBJIiHHS BUTPATaMH, CEKTOP CLIIbCHKOTOCIOAaPCHKOT TEXHIKH.



