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Abstract— The relevance of the article is the research of topical
issues of budgeting costs and results in management accounting
on the basis of principles of the theory of constraints. The method
“Throughput accounting” is one of the modern developing
methods of management accounting in different countries,
European and Asian. In the article, the authors observed the
lack of theoretical developments and researched the sphere of
accounting and costs planning and results on the basis of new
theories of management. The authors researched theoretical and
methodical questions of the Throughput accounting method, and
deeply developed the approach to budgeting of costs and results
in the method of management accounting. Budgeting is an
important part of the management process at the enterprise,
interacting with the management accounting system. The basic
results of the research are development of budgets forms: costs
and results; examples of drawing up of the costs budget,
throughput budget, such as operational costs budget, general
variable costs budget and the investment budget in the real
production enterprises. Developing budgeting in the throughput
accounting system is to be shared with new budgeting methods.
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I. INTRODUCTION
In the method of management accounting, Throughput
accounting (method TA), the big role belonged to planning
and the control functions. This method of management
accounting of costs and results is based on principles of the
theory of constraints. According to the theory of constraints, it
is necessary to analyze the company's resources, and always
one of them will be scarce, and others will be in excess. This
resource is for the company limiting, or constraint of
production and economic activity. The purpose of the
company, according to the theory of constraints is to optimize
the business cycle of the company, and therefore increase
profits. In the system of management accounting of costs and
results TA, planning of the main indicators of costs and
results: operating costs, total variable costs (direct material
costs) and throughput (revenue minus total variable costs) [1].

The main directions of the theory of constraints methodology
in the practice of industrial enterprise management can be
used at different levels of planning — from operational and
production to the current and strategic planning of the
production program [2]. Planning in management accounting
at the enterprise should be based on budgeting.
II. METHODS
Today, the budgeting system is considered as a necessary
element of enterprise management, which should interact with
the management accounting system. Therefore, in the
budgeting of economic processes in the enterprise it is
necessary to use the principles of the theory of constraints.
The purpose of this research is a description and practical
recommendations on budgeting in this method of management
accounting- throughput accounting method.
The author's position on this issue coincides with the
position of professor Ivashkevich V. B. [3]. The budget, built
on the concept of the theory of constraints, has much more
valuable management information:
 first, this budgets expressed a more reliable expected
result;
 second, budgets contained measures to optimize the
economic process;
 third, budgets are allowed to objectively assess the
contribution of each factor of production to the
achievement of the final result of economic activity.
Based on the principles of theory of constraints, the
authors make the main conclusions for the general
methodology of budgeting [4]. First, the budgeting of the
economic process should begin with the search, research and
planning of the constraint factor. Second, managers should
count the calculation of the planned volume of activity,
consumed incoming resources and the final result of the
activity, considering the maximum capacity of the constraint
factor.
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At the same time, one should note that the participation of
the provisions of the theory of constraints in the methodology
of budgeting the above points is not limited. No less
significant results can bring the constraint of the capital budget
in the procedure of optimization of the economic process
(elimination of existing and search for new constraints). This
step involves expanding the throughput capacity of the
constraint factor [5].
Next, let us consider the approaches to budgeting revenues
and costs, based on the Throughput accounting method. The
process of preparation of investment budgets (preparation of
long - term costs budget) includes analysis of investment
projects with justification of costs and receipt of funds in the
future. The management decides how much money to allocate
to these projects. Often these projects are the purchases of
fixed assets and intangible assets.
III. RESULTS
In the Throughput accounting method, priority for funding
should be set on any projects that can improve the capacity of
a constraint resource, based on a comparison of the increasing
additional cost of throughput and the increasing operating
costs [6].
Secondly, any investment projects that do not involve a
constraint resource, should be subjected to critical analysis and
careful selection. Since these projects are not associated with a
constraint resource, investments in these projects can not
affect the system capacity of the economic process, and
therefore, the projects are considered in terms of reducing the
operating costs of the enterprise or reduce some of the risks.
Typically, managers review and approve cost budget
projects. Some authors provide the following categories of
projects [7]:


projects, associated with the constraint resource,



projects, associated with risk,



projects, not associated with a constraint resource.
Risk-related projects are projects, that directly affect
production at the enterprise, without which there is a
risk of production stoppage.

Cost allocation in the budget will be as follows: most of
the projects associated with the risk for the existence of the
company; the next part of the projects associated with the
constraint resource; and the remaining part of the projects not
related to the constraint. With the help of capital (investment)
budgets, managers rationally implement solutions to increase
the productivity of the constraint factor. The budget in table 1
is prepared quarterly in order to be able to distribute the funds
evenly throughout the year. Also at the end of the table, we
can see the calculation of the increase constraint time after the
relevant operations to increase its capacity. According to the
preliminary analysis, the constraint factor of management for
company "ZPP" is the equipment in the foundry. Therefore, all
projects on modernization of old machines, installation of new
machines and installation of the conveyor, will be allowed to
increase operating time on this resource.

TABLE I.
Cost of
project, $.

THE INVESTMENT BUDGET OF "ZPP” COMPANY BY THE
METHOD OF THROUGHPUT ACCOUNTING IN 2016
Cost data
1 quarter

2 quarter

3 quarter

4 quarter

Total

1.Projects related to the constraint resource
Additional
machine in the
foundry

250000

250000

Modernization
of
old
machines in
the foundry

50000

Installation of
the conveyor
in the foundry
Subtotal

50000

180000

250000

180000

180000

50000

0

480000

2.Risk-related projects
Installation of
water filter in
the plumbing
shop

380000

Reduction of
emissions of
asbestos

0

Subtotal

0

380000

380000

0

200000

200000

0

200000

580000

3.Projects that are not associated with a constraint resource
Automation of
ceramic
cutting

145000

Painting of
buildings of
plant
management

145000

45000

Installation of
the conveyor
in the pilot
plant

45000

80000

80000

Subtotal

145000

45000

80000

0

270000

Total

395000

605000

130000

200000

1330000

Additional increase in the operating time of the constraint resource, min
Impact on the constraint resource (equipment in the foundry)
Additional
machine in the
foundry

360

Modernization
of
old
machines in
the foundry
Installation of
the conveyor
in the foundry
Total

360

360

45

0

360

5,5

5,5

365,5

410,5
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The water filter installation projects and the asbestos
abatement project pose a risk to the future operation of the
plant if they are not implemented in the planning period. Other
projects (automation of cutting of ceramics, conveyor in the
shop of pilot production, painting of buildings of the factory
management) are not related to the equipment in the foundry,
so they are classified in the third category of projects. Then,
we are considering the revenue budget (throughput budget). In
the methodology TA [8], the main source of information on
income is the throughput. Therefore, accountants make
throughput budget in the context of products produced by the
enterprise and in the context of customers. We calculated this
indicator by product in table 2 as the difference between the
unit price of the product and the total variable costs per unit.
This budget shows how much time is spent by the constraint
resource on the production of each product and, in general, it
also calculates throughput per unit of time of the constraint
resource [9]. This indicator ranks products in an analysis of
the production program, as it shows the contribution of each
product to the generation of income, taking into account the
constraint factor.
TABLE II.

Data, $.
Product
quantity,
piece
Price, USD
Revenue,
USD
Total
variable
costs
(TVC),
USD
Throughput
(per prod.),
T
Total
Throughput
Time
of
production
units prod
on
the
constraint
resource,
hour, t
Production
Time
cumulative
sales
volume,
hour

T/t

THROUGHPUT BUDGET OF "ZPP" COMPANY FOR THE 3RD
QUARTER OF 2016 IN TERMS OF PRODUCTS

Let us focus on the process of cost budgeting in the
management accounting system based on the principles of the
theory of constraints (Throughput accounting method). In
order to make a total variable costs budget, first, it is necessary
to make a budget for each of the components of these costs
[10, 11]. In table 3 we present the total budget variable costs
for JSC "RFP" at the end of the third quarter 2016. Variance
budget amounted to 22510,75 $ (increase, mostly on the direct
material costs). The next budget we are considering is the
revenue budget. In the methodology TA, the main source of
information on income is the value of generating cash, so the
budget is made the cost of generating cash in the context of
the company's products and in the context of customers.
In the Throughput accounting method, all costs other than
the total variable costs are attributed to fixed (operating costs)
and are not allocated by product type. Next, we consider the
operating cost budget (table 4) for the period of the 3rd quarter
of 2016, compiled by cost items.
TABLE III.

TOTAL VARIABLE COSTS BUDGET OF COMPANY «ZPP» IN THE
THROUGHPUT ACCOUNTING SYSTEM
Cost data

Cost item, $.

Product
1

2

3

4

5

6

1200

50

594

200

70

55

510

554

842

777

686

233

612000

27700

500148

155400

48020

11650

209

250

243

300

280

80

301

304

599

477

406

153

361200

15200

355806

95400

28420

8415

0.9

2.4

0.8

1.2

1.5

1.1

Total

1354918

864441

Plan
(budget)

Data

Deviation
From the
budget

Direct material costs

405603,33

429114,08

(23510,75)

Sub-contract costs

56000

60000

(4000)

Customs duty

11354

12354

(1000)

Costs of delivery of the goods
to the buyer, carried out by the
forces of third parties

80000

74000

6000

Total variable costs

552957,33

575468,08

(22510,75)

Fixed costs are estimated at the responsibility centers, and
only a part of them is determined by calculation. The
estimated plan has two options:
a) planning based on budgets of previous periods
(incremental budget);
b) planning without taking into account the results of
previous periods (budget from scratch).

1080

334.44

120

126.41

475

749.1

240

398.17

105

271.2

60

2080

139.32

When managers decide on the introduction of a new
product into production, they draw up the throughput budget,
taking into account the new product and the time of its
production by the constraint resource. Managers make
decisions by analysis:
a) throughput product per unit of time constraints
(optimization of sales);

In our case, for operating expenses, we must use the
planning, based on budgets of previous periods.
Steven Bragg in his study [7] proposes budgeting
operating costs to analyze their significance in relation to the
increase in the capacity of the enterprise. Accordingly, we
propose operating a budget form as follows (table 4).
This classification of operating costs in the budget reduces
those costs that do not affect the increase in the capacity of the
enterprise (and, accordingly, the increase of the throughput).
Changes in the category of costs associated with the increase
in the capacity of the enterprise should be made with a
detailed check of their possible impact on the throughput of
the company.

b) the need to issue a new product (target sales).
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TABLE IV.
OPERATING COSTS BUDGET OF COMPANY «ZPP» FOR THE
3RD QUARTER OF 2016 IN THE THROUGHPUT ACCOUNTING SYSTEM
Cost data
Cost item, $.

Plan
(budget)

Data

Deviation
from the
budget

Costs associated with increasing the enterprise capacity
Direct cost of wages: wages
of production workers

114700

120000

(5300)

Indirect costs of raw materials

7560

8950

(1390)

Indirect costs of wages: wages
of
engineers,
marketing
department, sales

151000

160000

(9000)

Other direct production costs

32000

36500

(4500)

Sales costs

25000

29000

(4000)

Subtotal operating costs

330260

354450

(24190)

Costs that do not support the enterprise capacity:
Indirect wage costs: wages of
100740
100440
management personnel
Other costs for services of
71000
93040
banks, legal services
Other costs (travel, business
220000
227810
expenses)
391740
421290
Subtotal operating costs
Total operating costs

650000

675300

300
(22040)
(7810)
(29550)
(25300)

Operating costs budget (table 4) is based on calculation
items. In authors view, it will also be effective to draw up a
budget of operating costs in the context of cost items adopted
in the management accounting of the organization. It is
possible to highlight the following cost elements:


Operational labor costs of production workers.



Production operating costs.



Management operating costs.



Commercial operating costs.

These items in the budget will coincide with the cost items
in the accounts of management accounting, which facilitates
the planning and analysis of costs. The cost accounting
system, based on the principles of constraint theory, does not
allow you to allocate operating costs to product types, but you
can distribute them to actions through cost carriers (drivers) to
control costs. In this case, it is possible to use the ABA –
analysis (Activity - based analysis) used in the ABC
accounting system. Analysis of costs, in accordance with
activity-based costing, will reduce costs not only in places of
origin of costs, but also on operations.
Budgeting is only the first stage of the budgeting process
at the enterprise. Budgets can be adjusted in connection with
the change of economic conditions, according to the results of
the year (quarter), when actual cost data are receive. Then, a
plan-fact analysis of costs with the identification of deviations
from the plan, which is also carried out to identify the causes
of deviations and control over the planned indicators. The
management control system used information from the

management accounting system to maintain financial and nonfinancial performance of the company.
At the moment, budgeting is developing in the direction of
"Advanced budgeting" (advanced budgeting), what is
considered "improved budgeting" (better budgeting) and
"beyond budgeting" (beyond budgeting) [12], which is the
development of tools budget -free management.
Budget-free management is a radical approach, the
implementation of which at the enterprise requires the
involvement and support of the entire management team. Its
objectives are more efficient controlling processes,
acceleration of planning processes within the existing
budgeting system, as well as the transition to "sliding"
processes as opposed to a one-time budgeting action, which
almost all enterprises undergo once a year. As a result, the
adaptability of the enterprise would be significantly increased,
as there would be a regular process of internal harmonization
and comparison with the dynamics of the external market.
Proponents of the concept of "Improved budgeting" in
principle do not question the very tool of traditional budgeting
[13]. The main objectives of this approach are to improve
efficiency, reduce and simplify planning and budgeting. This
evolutionary concept is characterized by constant additional
changes, which are carried out in small steps.
"Advanced budgeting" is like "improved budgeting" and
"out of budgeting". Despite criticism of traditional planning
and budgeting, this tool has proved itself in the past and the
complete abandonment of it in the near future seems doubtful.
Especially, in terms of requirements for a changed
entrepreneurial culture, which tends to be strongly protected
from any influences. Therefore, the advanced budgeting
approach is aimed at reducing in the medium term the value of
budgets, while improving planning quality and reducing
resources for budgeting.
Traditional planning and budgeting assumed that the
development of the environment can be anticipated and
accurately assessed and that the information available to
planners makes it possible to make accurate plans. Today such
conditions, however, often do not exist, which is due to the
reduction of product life cycles and increasing competition.
There are a number of external factors that influence business
decision-making, and thus planning and budgeting. The most
important external factors include complexity — the number
and variety of external factors that must be taken into account
in the search and decision - making, and dynamics-frequency,
regularity and the importance of changing factors.
Given there are stable markets with little complexity and
dynamics, detailed planning is impractical because it does not
provide important additional information. At the same time, it
is enough to compare the "fact—fact" with the involvement of
the data of previous years. If the company operates in
turbulent markets, it is desirable to plan in detail for a year,
plus the average planning time of about four months, which
ultimately allows you to estimate the time interval of 16
months as the desired overall planning period. But in practice,
this is hardly possible, since the development of events very
soon "overtakes" all plans. Dynamic or continuous planning is
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an important tool that is designed to reduce resources in
planning and improve planning efficiency.
Every quarter planning is carried out for five quarters. At
the same time, it should be borne in mind that only the first
quarter of planning is considered in detail, the other four
quarters are planned in less detail. Thus, plans for the next
four quarters will be reviewed every quarter and a new plan
will be drawn up for the fifth quarter. This approach is more
time-bound and allows for changes in the external
environment. Continuous planning replaces traditional annual
planning and periodic calculations of expected results [14].
Integrated planning combines strategic and operational
planning. In order to achieve the set strategic goals, measures,
so-called strategic actions are defined within the framework of
a balanced scorecard. To carry out these activities, each of
them was assigned a responsible person; each receives its own
budget and they are constantly monitored by controlling
activities within the framework of continuous planning.
Budgets "from top to bottom" at the combined level can in
principle be sufficient. They should not be kept under constant
review. The allocation of budgets for many types of costs, cost
centers, combinations of features of the calculation of market
segments, etc. is carried out only when it is necessary for
business management and is possible from the point of view
of common sense.
To really ensure the implementation of the strategy, it is
not enough to formulate it only for the general level of the
enterprise. The overall balanced scorecard should be extended,
taking into account individual contributions to the
achievement of the objectives of the enterprise, to all levels of
activity without exception and, in certain circumstances, to
individual staff [15]. Thanks to the instrument "target
agreements", the basis for which are the activities defined
within the distribution process the balanced scorecard provides
the focus individual action on the strategy, not the operational
budget.
Evaluation of results based on established budgetary
standards in units directly working with the market is carried
out on an erroneous basis, since it does not consider the
processes occurring in the environment. Thus, information on
the implementation of the plan often leads to hasty and
erroneous conclusions, especially if important factors of the
external environment are not taken into account. Thus, the
increase in turnover compared to the planned 10% may cause
the decision to pay bonuses. But if you pay attention to the
fact that at the same time the capacity of the market increased
by 25%, and the most important competitor for the same time
achieved an increase in turnover by 32%, the success of its
sales staff will appear in a completely different light. To get
around the problems of absolute planning standards, modern
concepts recommend starting from the target on the basis of
relative targets, which must be "tied" to the development of
important factors of the external environment and which will
thus be self-regulating. Interlinked targets and their
achievement should be considered within the framework of
rolling planning.

It should also be noted that the planning and budgeting
process can be improved by using efficient software. Special
advantages are promised by the refusal of widespread support
in the form of tabular calculation. Experts estimate the share
of tabular calculation programs in the total volume of
computer-supported planning to be 90-95 per cent. Compiled
with the support of the software continuous, focused on the
goals of the integrated strategic and operational planning,
taking into account the external environment of the enterprise,
forms the basic foundation of progressive planning.
IV. CONCLUSION
These forms of budgets differ from the classical form of
budgets, but retain the basic functions of budgeting – planning
and control. The system of management accounting of costs
and results, based on the principles of the theory of constraints
(method Throughput accounting) allowed managers of
enterprises to collect financial and non-financial information
to monitor the costs and results of the enterprise, as well as the
control of constraint resources in the system, control the level
of general variables and operating costs and their deviations
from the plan (budget). The use of cost budgeting in the
Throughput accounting method will be allowed to optimize
the cost structure of the enterprise and determine their impact
on the further development of an any company. Thus, for the
implementation of the Advanced Budgeting model the
following main aspects are taken into account in the
enterprises:
 reduction of planning detail (the level of detail depends
on the planning area and the market situation);
 continuous rolling forecasting, replacing one-time
annual planning;
 sliding strategic planning, which allows you to make
adjustments to the strategic plans at the end of a certain
time period;


inclusion of non-financial performance criteria in the
operational plan;

 the possibility of choosing a solution within the
enterprise business system between short-term profitoriented goals and long-term ones focused on
innovative technologies becomes transparent enough
for effective enterprise management;
 on the one hand, bringing clear "top-down" goals, on
the other, the decentralized nature of current planning;
 use of information systems of planning and efficiency
management.
All these aspects will help managers to create an effective
budgeting system in the plant enterprises.
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