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Budgeting, Budgetary Control and Management

Information in Highways Departments

SYNOPSIS

The need for an adequate information system for the Highways Departments
in the United Kingdom has been recognised by the report of a committee

presented to the Minister of Transport in 1970, (The Marshall Report).

This research aims to present a comprehensive information system on a
sound theoretical basis which should enable the different levels of

management to execute their work adequately.

The suggested system presented in this research covers the different
functions of the Highways Departhent, and presents a suggested solution
for problems which may occur during the planning and controlling of work
in the different locations of the Highways Department. The information

system consists of:-

1. A coding system covering the cost units, cost centres and cost
elements,

2. Cost accounting records for the cost units and cost centres,

3. A budgeting and budgetary control system covering, the different
planning methods and procedures which are required for preparing
the capital expenditure budget, the improvement and maintenance
operation flexible budgets and programme of work, the plant
budget, the administration budget, and the purchasing budget.

4, A reporting system which ensures that the different levels of
management are receiving relevant and timely information.

S. The flow of documents which covers the relationship between the
prime documents, the cost accounting records, budgets, reports and
their relation to the different sections and offices within the

department.



A comprehensive cost units, cost centres, and cost elements codes
together with a number of examples demonstrating the results of the
survey, and examples of the application and procedures of the suggested
information system have been illustrated separately as appendices. The

emphasis is on the information required for internal control by manage-

ment personnel within the County Council.

Key words: 'Costs, Highway Maintenance'
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INTRODUCTION

In October 1967 a committee was appointed to consider and make
recommendations on the planning, execution, and financial control of
highway maintenance work. The committee submitted and published
its report which is known as the '"Marshall Report" in 1970.(1)
The report laid emphasis on the need for an information system in

highway maintenance, as it has been found that many authorities

exercise control over the flow of expenditure but do not relate it to
output; the report, therefore, presents in some detail a method of
controlling materials, labour, and plant concerned in highway maintenance,
designed to secure at the same time effective financial management.

The examples given by the "Marshall Report" were only for guidance,
therefore, the Transport and Road Research Laboratory, (Construction
Methods Division), took the initiative and proposed that the information
system required for the highway maintenance organisation should be

tackled through the introduction of a number of sub-systems each dealing
with a specific part of the organisation, and all these systems should

then be integrated into an overall system for the Highways Department.

Initially, a research project into the sub-system for plant utilisation
.was suggested to the Interdisciplinary Higher Degrees Scheme, The
University of Aston in Birmingham. A survey was then carried out by
the researcher, in the form of a questionnaire and personal visits to

a number of Highways Departments in the United Kingdom in order to

collect information about their existing information system.

Report of the Committee on Highway Maintenance (London, Her Majesty's
Stationery Office, 1970)



The following are the general conclusions derived after considering
the analysis of the data obtained from the questionnaire and the
interviews with the appropriate personnel in the Highways Department
visited.(z)

1. There are both a lack of organisation structure and
written descriptions of job specifications. This leads
to a lack of appropriate communication between the different
levels of management and inadequate definitions of
responsibility for members of the management staff.

2. The cost accounting records are used only for calculating
the total costs of the work carried out by the department.
This prevents the use of the costing information in
controlling the work and in decision making.

3. The Highways Department uses a financial budget, which is
a part of the County Council annual budget, with some detaills
concerning the total cost of the different major maintenance
6r improvement operations as the basis for controlling the
work. This may achieve control over the annual expenditure
of the department, but will not provide the different levels
of management with budgets which help them in planning and
controlling the work.

4. The different levels of management do not receive the
information needed for decision making in the right form and
at the right time. This is because of (1) the insufficient
information obtained from the existing costing records and
the departmental budget; (2) the lack of appreciation of
the types, frequency, and form of information which is required

for the different levels of management.

These conclusions made it clear that the existing information systems
in general are inadequate, but further, it was also evident that the
inter-relationships between plant and its management and the overall
operations within the Highways Department - this covers the maintenance

and improvemeni work carried out by the department direct labour - are

Full details of the questions included in the questionnaire, the
analysis of the answers received from the Highways Departments,
and conclusions are included in Appendix 1.



so strong that there was little point in conducting a narrow Study

| aimed solely at plant utilisation. Therefore, it has been decided
that the research should cover the framework of the overall information
system for the Highways Department, which covers the maintenance and
improvement work, and the central repair depot including plant

utilisation.

Logically, this system should stand on a theoretical base and, at the
same time, should be practical; this thesis is intended to be the
framework of such a system. (The research has been carried out as

described in Figure Iii)

The research also covers the relationship between the prime documents,
cost records, budgets, and reports, and their relationship with the
different locations of management. Each part of this research has
been described in detail, and examples of the records, schedules,
budgets and report forms have been illustrated throughout the research;
" also, quantitative examples have been used to demonstrate certain

points when needed.

It is hoped that the use of this system will present information to the
different levels of management in the Highways Department which is
reliable and relevant for both strategic and day to day planning,

control and decision making.
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CHAPTER 1

THE HIGIWAYS DEPARTMENT, ITS ORGANISATION STRUCTURE AND INFORMATION

SYSTEM

The Highways Department is one of the departments of a local authority,
which is responsible for maintaining and improving the counties roads.
The counties roads are divided into two categories, (1) trunk roads
including motorways, which are the responsibility of the Department

of the Environment. However, the Department has not the organisation

to maintain and improve these roads and therefore the actual work is
usually carried out by the local Highway Authority, which in this case
acts as an agent for the Department of the Environment, and (2) the non-
trunk roads, which are the specific responsibility of the local authorit-
ies. The local authorities charge the Department of the Environment

with the cost of the work carried out on its behalf on the trunk roads
and motorways; on the other hand, the cost of maintaining and improving
the non-trunk roads is financed from the counties rates. One of the aims
of the Highways Department is therefore, to carry out the maintenance
and improvement work required for the counties roads as efficiently as
possible and at the same time as economically as possible. To acheive
this aim, the different levels of management within the Highways
Department require information which helps them in planning and controll-
ing the work, and at the same time provide them with the basic informatio

required for decision making.

The existing organisation and information systems within the Highways
Departments have been examined,(l) and it is concluded that there is a
need for a Highways Department organisation structure which should be
based on the most appropriate type of the existing types of organisation
structures, this to establish clear lines of responsibilities and

authorities for the department, and at the same time facilitate

communication between the different levels of management.

1 In the form of a questionnaire and personal visits to nine counties

representing a representative sample of Highway Authorities in Great
Britain. See Appendix 1.




Theoretical introduction to organisation structures

An effective organisation structure needs to be appropriate for the

work to be done and must have simple lines of authority, responsibility

and accountability and clear channels of communication, and the following

rules should be followed in order to build the organisation structure

of any enterprise. 2)

1. Definite and clear-cut responsibilities should be assigned to
each level of management, and no changes should be made in the
scope of a position without a definite understanding to that

effect on the part of all persons concerned.

2. Responsibility should always be coupled with corresponding
authority.
3. Employees occupying positions in the organisation should not be

subject to definite orders from more than one source, and orders
should never be given to subordinates over the head of the

responsible manager.

4, Promotion, wage changes and disciplinary action should always
be approved by the manager immediately superior to the one directly
responsible, and criticisms of subordinates of employees should be

made privately.

S. Any manager or employee should not be assistant to and at the same
time a critic of the person he is assistant to, and any manager whose
work is subject to regular inspection should, whenever practicable,
be given the assistance and facilities necessary to enable him to

maintain an independent check of the quality of his work.

The organisation structure may differ in terms of the peculiar needs of

a given enterprise, however, there exist five principle types of

C HEYEL. 'The Encyclopaedia of Management" (London, The Reinhald
Publishing Corporation 1963). p. 620.
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organisation structure with varying degrees of complexity appropriate

to the enterprise in terms of its size, and type of product, These

types of structures are:

1.

(3)

Line organisation. Sometimes referred to as military organisation,

it assumes a direct straight-line responsibility and control from

the general manager to the foreman.

Line and staff organisation, This type of structure has been

introduced as a result of the appearance of the complex organisation
which necessitates the appointment of assistants to executives.
According to this type of structure, executives retain supervisory
authority, and control over the activities of the personnel of their
departments, and at the same time, delegate specific advisory
responsibilities to their assistants. As the activities of these
assistants increase, other personnel are added, this eventually

forming staff departments, supplementing the line organisation.

Tunctional organisation. The development of staff departments led

to attempts toward complete organisation on a functional basis.
This removed the staff specialist from their "assisting" capacity
and gave them authority and responsibility for supervision and
administration of the function replacing the operating foreman.
This type of organisation structure proved to be a failure because
each worker had a multiplicity of bosses, i.e. one for production

and scheduling, one for inspection, one for maintenance etc.

Line and functional organisation. According to this type of

organisation structure, the functional staff departments are
given responsibility and authority within the enterprise policy
established in consultation with the line organisation over

specialized activities such as inspection, work study, etc. These

I, I, BETHEL, T S ATWATER, G H E SMITH & H A STACKMAN, Jr.
"Tndustrial Organisation and Management'. TFifth Edition (New York,

McGraw-Hill Book Company 1971) pp. 36-41.




services functions are performed by specialized personnel, apart
from the line operators who are responsible to their line super-
visors. The staff department directs its function in the production
units up to the point where disagreement occurs, then, the dis-
agreement should be taken to the administrative head of the produc-

tion and the staff units involved, and ultimately may be carried

to higher management.

S. Line, functional staff and committee organisation. This type of

organisation structure exists in the large enterprises. A permanent-
standing - or a temporary committee may be added to the line and
functional staff organisation to facilitate coordination and

cooperation within the enterprise.

The Highways Department organisation structure

The Transport and Road Research Laboratory presented a report on the
Highway Authorities' organisation. The aim of this report, as the

writers put it, is

"o describe the desirable common philosophy within which local
variations can be accommodated, but which can be used by local
highways authorities as a basis for establishing broadly (and
recognisab1y24§imilar organisations to achieve broadly similar
objectives'.

The report proposals for the head office and divisions of the maintenance
organisation will be used as the basis of the suggested structure of the

Highways Department, and the following is a summary of these proposals:

- The different posts of management have been described by numbered tiers.
The County Surveyor and his deputy are regarded as functioning jointly
at the first tier. It is suggested that "practice grouping of the various
activities of administration, management, traffic engineering, design,
works, under 2nd tier managers, 1is a matter of local decision within the

(5 . i
individual authorities, these services are necessary to the Highway

4 B S PARMENTER, I,E, LANCASTER & B L COX. "Highway Authorities
Organisation’ (Crowthorne, Transport and Road Research Laboratory)
p. 2.

5

Ibid p. 8.



Department. The report did not describe in detail the structure of

these departments, as the report is only concerned with the maintenance
organisation. The suggested structure of the maintenance organisation

is shown diagrammatically in Figure 1.1, and its description is summarized
as follows:- (6)
The head of the maintenance organisation should be at the second tier,

and to gain adequate support for him, it is proposed that consideration
should be given to the appointment - at the third tier - of engineers
responsible for works, surfacing, and construction, in ihe head office.

The technical and administrative assistants who are required for these

posts should depend upon the assessment of the work load of each

individual authority. It is also suggested that the county should be
divided into a number of divisions each covering the lengths of road

or the order of 1000 to 1600 km, subject to the road and population

density. The divisional manager should be appointed at the third tier.

The total number of divisional supporting staff should be based upon the
work load in each divisional area, but bascially there should be at

least two engineers at the fourth tier in each division, the first

should be responsible for maintenance work and the second for the construct-
ion work. At the fifth tier there should be personnel, responsible to

the fourth tier maintenance engineer, for planning and execution of

routine maintenance and each of them should be responsible for the

operation of 3-4 maintenance gangs and one or two "fire-brigade" gangs.

In the same level, there should be at least one post responsible for
supervision of the public utilities street act, the Highway Code, and

estate development and highways works under planning consent. Personnel
responsible for the execution of the construction programme, should also

be appointed at this tier.

The report also emphasised the need for a plant and vehicle organisation
in the form of a central repair depot. This depot should be under the
direct control of the Highways Department, and should be responsible for

(7)

providing services for the other departments of the local authority.

Ibid pp.8-10.

Ibid p. 11.
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The report did not discuss the structure of the central repair depot,
or its relation with the other departments within the Highways
Department, but it did discuss the qualifications and responsibilities
of the plant officer at the thrid tier, who should be in charge of the

central repair depot.

It is also suggested, in the report, that within the Highways Department
there is a need to contain activities such as cost accounting, work study,
etc, under the overall control of a second tier manager. 8

It is essential, for the purpose of this research, that the overall
structure of the Highways Department, which covers the central

repair depot, the central laboratory and the administration department
should be described in detail in order to identify the relationships
between the different sections of the Highways Department. This

should be prepared according to the line, functional staff and committee

type of organisation previously described.

It is suggested that the structure of the Highways Department
should consist of the previously mentioned structure of the head office

posts and the divisional posts, and the following structures:-

1. The central repair depot

As suggested by the TRRL report, the depot should be under the direct
control of the plant engineer at the third tier, whose responsibilities
were cited in detail in the TRRL report,(g) however, it is suggested
that an appointment, at the fourth tier, of another plant engineer to
.act as a deputy to the plant manager should be considered. This deputy
should be responsible for the day-to-day work in the central repair depot;
he should supervise all plant repairs carried out in the central repair
depot and inspect it, if it is carried out by an outside firm. He

should also be responsible for the technical supervision of the

divisional workshops.

An appointment, at the fifth tier, of personnel responsible to the
fourth tier plant engineer is suggested. They should be responsible

for advising, supervising, and controlling the work in the central repair

Ibid p. ll.

Ibid p. 11.
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depot workshops. The number of workshops should be decided according
to the need and size of the central repair depot, but, basically, it
is suggested that there should be a specialized workshops for mainten-

ance, engine repairs, electric repairs, body repairs and type repairs.

A divisional workshop may exist, in the divisions depots, to carry out
small repairs; the deputy plant engineer should be responsible for its
technical supervision, under the direct control of the division

manager,

2. The central laboratory

The Highways Department may consider the establishment of a central
laboratory to carry out all types of analysis needed for the construction
or maintenance work. In such a case, the structure of the central
laboratory should be the same as the central repair depot, described
above. This means that there should be a laboratory manager, at the
third tier, responsible for all work carried out in the central and
divisional laboratories and it is possible to appoint an assistant, at
the fourth tier, if the load of work requires it. A person, at the fifth
tier, may be appointed to be responsible for supervising a specialized

laboratory within the central laboratory.

The administration department in the Highways Department should be
under the overall control of a second tier manager. The location of
the administrative department is divided between the head office, the
divisions, the central repair depot and the central laboratory, and,

in order to distinguish between the head office and the other locations
offices, the offices in the head office will be called sections. The
number of staff, within each office or section is a local matter and
should depend on the load of work in each location, also, the tier of
manager may differ from one local authority to another, therefore, the
description of the relationship and responsibility of these offices and

sections will be described, for each of them, as a unit.
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1. The Head Office sections

Generally, the head office sections are concerned with the improvement
works in the whole county and the head office expenses. The following

is a brief summary of the responsibilities of each section.(lo)

1.1 The cost accounting section

This section should be responsible for allocating costs to the
appropriate costs units and coding the prime documents provided
by the divisions, according to the cost element code, before
sending them to the computer. The section should keep the costing

and subsidiary records of the improvement works in the county and

should also present the actual costing information to any level of
management, within the department or outside it e.g. the treasurer's

department.

1.2 The Accounting section

The Accounting section should éudit the prime documents for the
improvement works and the head office expenses, prepare the payroll
of the improvement works and the administration staff in the head
office, and schedule all invoices for payment and send them to the
computer section. This section should also keep the accounting

records and file the prime documents.

1.3 The control section

This section is responsible for preparing the operational budgets
of the improvement work and presenting the overall budget of the
department. It is also responsible for preparing the variance
reports of the improvement work, and preparing the programme of

work for improvement work all over the county.

10 Details of these responsibilities are described in the appropriate

parts of the suggested costing system.
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1.4 Purchasing and storage section

This section is responsible for detérmining the pricing policy

of materials issued from the stores, the level of inventory and

the economic order quantity. It is also responsible for preparing,
inviting and accepting tenders from suppliers. It should also deal
with all the improvement work, prime-document pricing and coding
the stores' issue notes. This section is also responsible for

preparing the department's purchasing budget.

1.5 Workstudy section

The work study section should be responsible for determining the
standard minute values of the maintenance and improvement work and
the plant repairs in the central repair depot, also, to calculate

the bonus payment for all the improvement workers. It is responsible
for providing the control section with all the measures needed to

build up the department budget and programme of work.

2. The divisional, central repair depot and central laboratory offices

The administration offices in these locations should be the same as in

the head office but with different responsibilities.

2.1 The divisional offices

The divisional offices should be responsible for dealing with the
maintenance work documents and records and the administration
expenses of the division, accordingly the responsibilities of the

divisional offices should be as follows:-—

2.1.1 The cost accounting office. This office should be
responsible for allocating cost to the maintenance cost
units, keeping the cost records and subsidiary records

of the maintenance operation within the division.

2.1.2 The accounting office. This office is responsible for
preparing the maintenance workers' payroll and scheduling
the division for payment, and filing all the divisional

accounting documents and records.
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2.1.3 The control office. This office is responsible for
preparing the maintenance budget and programme of work in
the division, preparing the variance reports to the
different levels of management within the division and
following-up the action taken by them to overcome the

reasons for these variances,

2.1.4 The purchasing and stores office. This office should be
divided into two parts; the first is responsible for
keeping the priced inventory records, coding and pricing
the prime documents and calculating the levels of inventory
and recording materials directly or through the head office;
the second part should be responsible for the divisional
stores. The stores should prepare the issue notes, the
stores requisition notes, the stores received notes and

the bin cards.

2.1.5 The work study office. This office should be responsible for
measuring the work done by the maintenance gangs during the
past week and check it against the gangs work sheets, and

calculating the bonus payment for these gangs.

2.2 In the central repair depot and central laboratory, these
offices should be responsible for the same work as in the division
offices, taking into consideration the fact that the central repair
depot is concerned with plant activity, therefore, the depot offices
should deal with plant records, budgets, programme of work, documents

etc., and the same applies to the central laboratory.

The size and number of offices in the division, central repair depot,
central laboratory may vary according to the local authority circumstances,
therefore, the head office sections may carry the responsibilities of any
of the administration offices, or, the offices may take some of the
sections responsibilities. In this research the responsibilities of the

administration offices and section will be as described before.

The administration offices should be under the direct control of the
division, central repair depot, central laboratory managers and at the

same time under the appropriate section supervisor for technical advice.
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3. The budget committee

The budget committee should facilitate the coordination and cooperation
of work within the Highways Department. It should be headed by the
deputy County Surveyor and membered by all the second and third tier
managers in the Highways Department. The committee should be responsible
for allocating the available resources to the maintenance and improvement
projects, and approving the operational budget and programme of work; it
should also be responsible for making any changes in the original budget

after the beginning of the year.

Figure 1.2 represents the suggested structure of the Highways Depaftment.
There should be a number of divisional structures under the head of the
maintenance organisation according to the number of the county divisions.

The broken lines represent a technical supervision relationship.

The identification of the responsibilities of each manager and section
of the Highways Department requires the availability of appropriate
information to help them in carrying out their responsibilities as
defined before. The following are examples of situations where specific
information is required and, which cannot be provided to the person
responsible from the exisiting information systems in the Highways

Department.

1. The information required for preparing the plant capital expenditure
budget concerning the size of fleet to be kept in the central

repair depot.

2. The information required for planning and the day-to—-day controlling
of the maintenance and improvement operations carried out by the

different gangs in the different locations of the counties.

3. The information required to ensure full utilization of the County

Council owned plant in the central repair depot, and one sites.

4, The information required for planning and controlling the day-to-

day work carried out in the central repair depot.
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The information required for oalculating the cost of the work

carried out by the Highways Department for outside parties.

The information required for preparing the department purchases

budget which allows for the purchasing of bulk quantities based on

the County Council annual tender.

A better management information system based on one of the existing
costing methods, which related the actual costs to budgets dependent
upon a programme of work, should facilitate the preparation of reports

which contain the information required to meet the above criteria.
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CHAPTER 2

COSTING THEORIES AND THE INFORMATION SYSTEM APPLICABLE TC THE
HIGHWAYS DEPARTMENT

In order to design an information system for the Highways Department
in the United Kingdom it is necessary to study the cost accounting
theories to chose the most adequate theory to be the basis of the
suggested system. The following is a brief éummary of the costing

theories.

The total costing theory

According to this theory all the normal costs of running an enterprise

1)

should be charged in someway, or another, to all the units produced( .

This technique, of which practically all the components were worked out
by financial accountants is characterized on the one hand by the concept
of historical cost apd on the other by the principal of money. The total
costing theory has been accepted by the more professionally

(1)

minded accountants . Using this technique the cost element should be

classified into direct and indirect costs; TERRILL. and PATRICK define

them as follows:

"pirect costs, those costs which can be traced directly to a job,
a product, a cost centre, an operation, a department, or an
operating division. Indirect costs, those costs which cannot be
traced directly to a job, a product, a(g?st centre, an operation,
a department or an operating division™ .

A M HEGAZY ''New development in costing techniques as an aid to
(Gﬁpublished Ph.D. thesis, Birmingham University,

managerial control”
England 1950) p. 16.

2 W A TERRILL & A W PATRICK'"Cost accountigg for Management" (New York,
Holt Rinehart & Winston Inc., 1965) p. 25.
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As a result the total unit cost comprises both the direct and indirect

‘costs.

The total costing theory has advantages and disadvantages. The

main advantages of the theory are:

1.

Since production cannot be achieved without incurring the indirect
costs, such costs are related to production, and the total costing

theory attempts to make an allowance for this relationship.

Due allowanceis made for indirect costs in stock valuations so that

Tt 3 s > 1 . . . . . .
fictitious" losses will not arise in a period where production is

in excess of sales output.

The total costing theory is useful in the setting of long-term pric-

ing policies because it does not ignore the indirect costs.

The main disadvantages of the total costing theory can be summarised in

the following:

1.

Total cost obscures the true relationship between price, cost and
volume, because it ignores the incidence of cost behaviour on unit

(3)

cost .

The unit total cost will rise or fall from one period to another

according to changes in production level(4).

Total cost data obtained by the use of the total costing theory can
be confusing to the manager who is concerned with fixing prices
based on cost. This confusion arises from, (a) the variation in
the amount of overheads absorbed by production when there are
changes in the volume of production, and (b) the problem of over

or under absorbed overheads when predetermined recovery rates are

5)

in use .

W WRIGHT. "Direct standard costs for decision making and control"

(New York, McGraw-Hill Book Company, Inc., 1962) p. 8.

F C TAWRENCE & E N HUMPHREYS. ‘“Marginal Costing" First Edition,

(London, Macdonald & Lvans. 1947) pp. 15-16.

J BATTY ''Cost and management accounting for students" (London,
Hinemann, 1968) p. 148,
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Finished stock could well comprise a ﬁart of several months or
even years production. Identical products may have many different
total costs when in finished stock, and the valuation of the
inventory will not be accurate because it contains period costs

(6)

carried from one period to another

Total cost is not a measure of performance, and only has significance
as an expense calculation. The measure which management needs is

not the complete cost in all circumstances, but partial costs,
including only those factors which are significant for their

e (7
specific purposes , these are sometimes called relevant costs,

6. The cost units are charges with costs which they have specifically

generated and also costs which they have not generated.

Moreover, using total costing theory in the enterprise will lead to little
use of the cost accounting information which is presented to management,
because it does not present the information needed for cost control and
decision making. It also does not allow the use of‘an efficient budget-

ary control system.

The direct costing theory

According to this theory only the direct manufacturing and distribution

costs should be charged to the unit produced(g).

The cost elements, under this technique, are also classified into direct
and indirect categories. Inventories should be charged with the direct
manufacturing and distribution costs and the indirect cost should be
charged to the profit and loss account. The supporters of this theory
justify this procedure by the following argument(g): (a) the indirect costs

are not one of the main elements necessary for production and (b) the

6 ¢ C LAWRENCE & E N HUMPHREYS, op. cit., p. 21.
7 A M HEGAZY. op. cit., p. 59.

8 A M ABAEL-RAHIM, "Indirect Cost" Cairo, 1970 p. 136 Arabic Reference.

Ibid. pp.136-137.
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application of the theory avoids the difficulty of allocating the
indirect costs, and avoids its inaccuracy as a result of the variety
of bases of applying the indirect costs to products. This will make
the cost calculation easier and will keep the unit cost constant at
the different levels of output. BALBA, recognized the limitation of
this theory and gave the following disadvantages(lo):

1. The indirect manufacturing costs represent part of the production

cost which should not be ignored when calculating the unit cost.

2. The difficulties of applying the indirect cost to products are not

a good reason for not allocating it to the cost unit.

3. Ignoring the indirect cost completely will lead to untrue cost for
the finished goods, which in turn will lead to a lower inventory

valuation, which in turn will distort the income statement,

4, It is difficult to establish the relationship between price, cost
and volume as this necessitates the calculation of variable costs

which cover some of the "ignored" indirect costs.

9. Responsibility accounting cannot be used when using the direct
costing theory in the enterprise, and this will lead to lack of

control,

6. Direct costing theory does not allow the use of a flexible budget

in the enterprise.

1t is believed that this theory was presented and applied before the

industrial revolution when indirect costs were not large, and the

(11

problem of applying the indirect costs to product was not significant

)

10 M T BAIBA, 'Cost Accounting” (Cairo = 1968) pp. 140-140. (Arabic

reference).

11 A M ABDEL-RAHIM "'Indirect Cost" op. cit., p. 140.
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The marginal costing theory
The first bulletin in marginal costing was written by J A HARRIS and
published by the National Association of Cost Accountants in 1936(12).

It is known in the United States as "direct costing' this title may
confuse the "marginal costing theory" with "the direct costing theory"
discussed before; it also creates a confusion with the direct costs as
a category, and to avoid thié confusion it will be called "marginal

costing'. The Institute of Cost and Management Accountants define

"marginal costing" as follows:

"A principle whereby marginal cost units are ascertained. Only
variable costs are charged to cost units, the fixed costs
attiributable to a relevant period being wgitten off in full
against the contribution for the period." 13)

and define "marginal cost" as:

"Marginal cost is the amount at any given volume of output by
which aggregate costs are changed if the volume of output is
increased or decreased by one unit."(14)

The technique of marginal costing therefore needed the classification of
cost elements into variable and fixed costs which have been defined by

TERRILL and PATRICK:

"Variable costs, are those costs which tend to vary proportionally
in total amount with changes in the activity in the function
involved, fixed costs, are those costs which are constant in
total amount regardless of changes in production volume within
the limits of existing capacity of a function.” 15

HEGAZY presents three fundamental postulates as the bases of the
development of the marginal concept or rather the classification of

cost elements into variable and fixed costs. These postulates are

(16)
namely :

12 F E LAWRANCE & E N HUMPHREYS "Marginal Costing" Second Edition
(London, Macdonald & Evans, 1967) p. 32.

13 [ NSTITUTE OF COST AND MANAGEMENT ACCOUNTANTS "Terminology of

Manacement & Financial Accountancy' London, ICMA. 1974) p. 1Z.
el e

14 INSTITUTE OF COST AND WORKS ACCOUNTANTS "A report on marginal
costing' (London, Gee & Co. Ltd, 1961) p. 8.
15 W A TERRILL & A W PATRICK, op. cit., pp. 24-235.

16, M HEGAZY. op. cit., pp. 62-63.
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Cost variation with volume. This postulate assumes that in a

short period there are two independent groups of cost elements:
the first is variable cost which is the function of volume, and
the second is fixed cost which is the function of time and/or
managerial policy. 1In the long run all costs tend to be variable,

either by policy and/or change of condition.

Variable costs and their association with sales. According to this

postulate, variable costs and sales have similar dimensions; this

means that variable costs change in the same direction with the

sales volume,

Thinking in terms of contribution margin. In situ&tions where income

is generated, the gross contribution margin is a rational approach
which is also related to gross profit. It presents the contribution
made by products towards the realisation of total net profit and the

recovery of fixed costs.

The main characteristics of the marginal costing theory have been emphasized

17

by DICKEY as the following( ).

1. It is a method of recording and reporting. It requires a unique
method of recording cost transactions as they take place.

2. It needs the separation of costs into variable and fixed components
and these are recorded separately.

3. Variable costs are applied to products; they are charged to products
at the appropriate points and follow the product through the
inventory account, but variable distribution costs are normally
chargeable to product at/or near the moment of sale, and these are
not included in inventory values.

4 Fixed costs (including fixed factory overheads) are written off as
period costs in the period in which they were incurred. They do
not follow the inventories through the accounts.

17

~

R I DICKEY. '"Accountants COSt Handbook" (New York, The Ronald

Press Company, 1967) Dp. 9-50.
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Marginal costing theory like the other theories has
and disadvantages,

its advantages

The principal advantages of the theory have been

presented by a number of writers. BROWN and HOWARD present the

advantage of using marginal costs in preparing cost statements. They

cited:

"Management usually find it easier to understand marginal cost
statement than those produced under total costing theory. This
is particularly so in case of foremen who are given statements

which are influenced by their action and not obscured by the
allocation of fixed costs,"(18)

They also present its advantage in planning and state:

"Marginal costing aids profit planning; data can be presented
to management showing cost-volume—~profit relationships. Useful

aids such as break—even-charts and profit volume can be used to
facilitate planning.'(19)

The N.A.A. in their research series No. 23, present the advantage of

marginal costing in the appraisal of product, and as a medium of control,

they cited the following:

"Marginal income figures, facilitate relative appraisal of products

. territories, classes of customers and other segments of the
business, without having the results obscured by allocation of
joint fixed costs. Marginal costs tie in with such effective plans
for cost control as standard costs and flexible budget. In fact,
the flexible budget is an aspect of marginal costing ....."

The advantage of marginal costing in decision making has been explained

by the Institute of Cost and Management Accountants as the following:

"The recognition of the distinction between fixed and variable
costs is likely to be particularly necessary in the provision
of information which will be used as the basis for making
decisions. This information will usually be required for

18 J L BROWN & L R HOWARD 'Principles of Management Accounting "
(London, Macdonald & Evans, 1965) p. 234.

19 1pida. p. 234

20

N.A.A.BULLETIN "Direct Costing" N.A.A., Research Series No. 23
Vol. 34 as cited by R I DICKEY op. cit., p. 9.73.




26

specific purposes and will be prepared in the form appropriate

to the particular circumstances. It is most conveniently

provided as the result .of ad hoc investigation which aims to
distinguish between fixed and variable costs to the extent to

which they are likely to have significance in those particular
circumstances ....,.... other management problems where logical
decisions can materially be facilitated if the information is
prepared in the form of showing marginal costs are; the allocation
of orders between factories, the selection of economic manufacturing
equipment..... , and the economic feasibility of major projects.’(21)

Another advantage of marginal costing is that it facilitates the use of

responsibility accounting in the enterprise. WRIGHT states "Marginal

(22)

costing establishes clear-cut responsibility accounting" and

TERRILL and PATRICK explain this as follows:

"Current control of costs requires that cost within functional
areas of responsibility be identified as to their fixed and
variable characteristics in the short run. This separation
is a prerequisite of marginal costing and is reflected in all
marginal costing statements prepared for management. The
identification of variable costs, and in most cases of
controllable costs aids the person immediately responsible
for controlling those costs to detect excesses and take
corrective action. It also aids higher level supervisory
personnel in evaluating the performance of men responsible
to them ....."(23)

Marginal costing also has its advantage in facilitating communication

within the enterprise, HALIFORD states:

"Marginal costing leads to better communication, and less analysis
is needed to explain the financial terms with a considerable
saving in executives' time."

Another advantage claimed for marginal costing is connected with stock

valuation and the calculation of profit, BATTY states:

21 INSTITUTE OF COST AND WORKS ACCOUNTANTS "A report in marginal
costing" Op. cit., p. 1l.

22 W WRIGHT. op. cit., P. 210.

23

W A TERRILL & A W PATRICK Op. cit., p. 520.

24 D R C HALFORD "A case of marginal costing' The Manager, June 1961,
p. 457.
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12] . .
The exglu51on of fixed overhead costs from stock valuation and
the writing off of the fixed costs within the period in which

they are incurred tend towards greater accuracy in both stock
and profit figures,"(25)

The disadvantages of marginal costing theory have also been presented.

One of the marginal costing theory disadvantages, when employed in an

enterprise with more than one product, is the impossibility of calculat-

ing the net profit for each product, BROWN and HOWARD explain that by
stating:

"If a system of marginal costing is operated in an organisation
with more than one product, it will not be possible to ascertain
the net profit per product because the fixed overheads are

charged in total to the prof%% and loss account, rather than
recovered in product costs." 6)

Another disadvantage is that some accountants question the acceptability

of marginal costing as a basis for costing inventories in financial

statements presented to the stockholders and to the public at large.

(27)

The Institute of Cost and Management Accounts explain the circumstances

when such a question is valid by stating:

"There are circumstances, however, when the exclusion of fixed
costs from stock valuation cannot be readily justified .....

In industries such as shipbuilding or contracting, where the
unit of sale is large and the value of work in progress is high
in relation to turnover, the value of fixed costs applicable to
work in progress may vary widely from year to year according

to the volume of work in progress. In these circumstances it may
be desirable to include fixed costs or a proportion of them in
the stock valuation, and so avoid distortion of the financial
results by showing unduly high profit during periods in which
jobs have been finished and work in progress reduced, or unduly
low profit during periods in which work in progress has been

increased. '"(28)

The N.A.A. refer to the income tax problems which may be encountered if

a change is made from full cost to marginal cost, for costing inventory

as,

a result of lack of definite rules for guidance, as a disadvantage

(29)

of marginal costing.

25
26
27
28

. 1"
costing ©OP-

J BATTY, op. cit., p. 148.

J L BROWN & L R HOWARD, op. cit., p. 221.

N.A.A. "Direct Costing’ Op. Cit., P. 9-73.

THE INST;TUTE OF COST AND WORKS ACCOUNTANTS. A report on marginal

cit., p. 21.
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BATTY, claims that "the difficulties created by having to separate

(30) and

semi variable costs into their fixed and variable elements",
1] .
the existence of the apportionment of variable overheads problem

is another disadvantage of marginal costing.£31)

In situations where income is generated, marginal costing has its limit-
ation in long term pricing especially in case of an enterprise producing

more than one product; the Institute of Cost and Management Accountants

states:

"Short term decisions in respect of selling prices, that is
divisions made using marginal costs as a basis, should remain
short term and only for the specific circumstances which

caused the decision to be made. It is obvious that if profits
are not to be made over the long term selling price must yield
a total contribution which will always exceed fixed overheads."

(32)

In reviewing these disadvantages, we find that the inaccurate classification
and separation of semi-variable cost into their fixed and variable element
by using one of the statistical methods has usually resulted from care-

less analysis of the basic behaviour patterns. The unhappiness associat-

ed with marginal costing in financial statements has been countered

by The Institute of Chartered Accountants in 1960, they state:

"Where, however, the level of production or sales are subject to
material fluctuation and are not kept in balance, It may be
decided to exclude these (period) expenses from stock on the
grounds that their inclusion in the stock has the effect of
reliving the profit and loss account in period when they are
incurred, of expenses it should fairly bear, and of charging
these expenses in a later period to which they do not properly
relate, "(33)

These words are a positive invitation to the use of marginal costing in

financial statements. On the tax side, some favourable rules have been

30 1 BATTY, op. cit., p. 145

31 Ibid. p.145.

32 INSTITUTE OF COSTS AND WORKS ACCOUNTANTS "A report on marginal
costing'" op. cit., p. 21.

33 THE INSTITUTE OF CHARTERED ACCOUNTANTS IN ENGLAND AND WALES
"Accounting Principles No. 22" November 1960. p. 3.
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made in the United States. The Treasury Department held that period

costs for idle plant could be written-off each period. This was an

agreement of the department to the use of marginal costing.(34)

Management also accept the use of marginal costing to fulfil its

(35)

purposes.

The absorption costing theory

The total costing theory previously described is sometimes called the
X . (36) .

absorption costing theory. There are two differences between the
two theories, 1) the total costing theory classifies the cost element
into direct and indirect costs, and the absorption costing theory
classifies them into variable and fixed costs, 2) the total costing
theory charges the pioduct, in someway or another, with all normal
costs, and the absorption costing theory charges the product with the

variable costs, plus that portion of the fixed costs which the volume of

production utilized bears to the attainable capacity.

The absorption costing theory is, in one way, an extension of the marginal
costing theory. The differences between these two theories is based on

the allocation of fixed costs to the product. There exist two assumptions

of the ways of treating fixed costs.(37)

1. The deduction of total fixed cost, for the whole enterprise,

from the composite figure of individual contributions. This

leads to the marginal costing theory.

2. The allocation of fixed costs to the product unit on some fair
and equitable basis which is the level of capacity used in
producing the product. This leads to the absorption costing

theory.

4 . )

3 W WRIGHT, op. cit., p. 215,

39 D H LI. 'Cost accounting for management applications  (Columbus,
Ohio, Charles I Merrill Books inc., 1966) pp. 202-205.

36 Sometimes called ''capacity costing" see, R K JONES "Why not capacity
costing ' N.A,A, Bulletin Vol. 39, No. 1, November 1957, p. 14.
Pratiioriihadiniintad <3

37

A M HEGAZY op. cit., Pp. 63.



30

The use of absorption costing theory in an enterprise requires the
determination of normal capacity, and the level of capacity and the
actual capacity used in producing each product which should be the
basis for allocating fixed costs. The unallocated cost, which is the

liability of the idle capacity, should be charged in total to the profit

and loss account.

The absorption costing theory has the same advantages as the marginal
costing theory, and assists in avoiding some of the marginal costing
disadvantages. It does not ignore the fixed cost completely, thus
avoiding the difficulty of ascertaining the net profit per product in

an enterprise with more than one product. It also eases the determination
of the total cost for each product which does not contain any idle
capacity cost; this should help in fixing the selling prices of products.
Absorption costing theory has an additional advantage, it helps manage-—
ment in defining the idle capacity and its cost, and this should lead

to studying its cause and taking the necessary corrective action.
The absorption costing theory does have its di'sadvantages which are:

1. It is difficult to establish the level of capacity and its unit of

measurement in different firms.

2. The theory leads to a combination of product and period costs, and
allows the period costs to be carried over in inventory to another

period.

The first disadvantage can be solved by the assistance of engineers and
the introduction of workstudy in the enterprises, and the second dis-
édvantage is in fact the ideal solution for valuating inventory in
industries such as shipbuilding and contracting, and for other types

of industry it will be easy to value the inventory on the marginal

costing basis.

The information system applicable in the Highways Departments

A management information system has been defined by GILLESPIL, as follows:

"A management information system is a system for storing (in
some situations), manipulating and reporting as required the
information needed for making programmed decisions. It 1is
concerned with day to day operation decisions, and with short

and long term planning decisions, as distinguished from decisions
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for strategic planning (which may be short term or long term)".(38)
In the Highways Department the suggested information system, which is

needed to help the different levels of management in decision making

should consist of:

1. cost unit, cost centres, and cost element codes

2, cost accounting records

3. budgetary control system

4, reporting system, and

5. flow of documents which explain the relation between the prime

documents and the companents of the information system.

The information system should be an integrated system and should be
designed according to the enterprise objectives. The information
system should be able to present all types of information needed by
the different levels of management and which should help in planning,
controlling an decision making. The system should also be based on

one of the above mentioned costing theories.

The Highway Department is one of the County Council departments which
is responsible for maintaining and improving the county roads. Its
task is to provide services to the community, and therefore is not
concerned with profit. The Highways Department may act as an agent for
the Department of the Environment in maintaining the motorways and the
trunk roads within the county borders and may also carry out private
work for the public; in these cases the Highways Department should
charge them with the full cost of the finished work. The information
system should provide the different level of management with the
information which will help them in planning and controlling the cost
of the maintenance and improvement work of the county roads, and in
charging the outside parties with the cost of their work. The system

should identify the deviations from expectation and indicate the person

) (39)
or cause responsible.

38 C GILLESPIE '"Accounting Systems Procedures and Methods™ (N-J,
~inc., Englewood Clilifs, 1971) p. 614,

Prentice~Hall,

39 L epoRpT OF THE COMMITTEE ON HIGIWAY MAINTENANCE Op.cit., p.182.
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The Highways Department is a direct labour organisation. This means

that it has its permanent labour force which deals with the improvement
and maintenance work, but in, some cases, it may employ temporary
labour for short periods to carry out special types of work, or it

may rely upon a contractor to carry out some jobs when the load of

work in the department is above its normal capacity or if there is a

need for skilled labour and special type of plant.

Because of these objectives and the circumstances of the Highways
Department, it is suggested that the marginal costing theory should be
the basis of the information system, because of its advantages in
providing management with the information which is required for planﬁing
and control. These advanatages are, essentially, that it allows the

previous of relevant information for so many different purposes, for

example:

1. The use of marginal costing should facilitate the preparation
of the operational flexible budgets on the basis of physical
factors. This should help in exercising better control over

the work carried out by the department.

2. The use of marginal costing should permit the development of
responsibility accounting, each manager receiving relevant

information on costs within his control.

3. The use of marginal costing will provide information which
should help managers in decision making in different areas,
for example, the use of the County Council plant or hiring
it, where it is important to establish what are the relevant

costs for comparison purposes.

The use of marginal costing, as the bhasis for the information system is
not difficult because it is easy to identify the cost unit - job or
operation - and to allocate the cost elements which are used to the
appropriate cost unit. The classification of the cost elements into
variable and fixed costs as marginal costing theory requires is more

apparent (40) This classification should be carried out with the aid

40 J B GOODLAD "Marginal costing in construction industry’ Management
Accounting Vol. 51. No: 1 January 1973. p. 7.
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of the "cost variation of volume postulate”, mentioned before.
According to this postulate, the variable cost elements should be
those cost elements which have a direct relationship with the cost
unit or the cost centre, and are easy to identify, and vary in the
same direction with the production volume. Fixed costs are those
costs which have no direct relation with the cost unit and/or the

cost centres, and the production volume.(4l)

The variable and fixed costs will be defined in the Highways Department

as the following:-

Variable costs, are those costs which have a direct relationship wifh

the volume of the cost unit or the production of the cost centres.

These costs should vary in the same direction as the volume of production.
It covers the direct material, labour, and plant which relate directly

to the improvement and maintenance work, and other costs which vary

with the volume of cost units. The total cost of the work carried out

by contractors should also be treated as a variable cost as there is a
relation between the cost and the volume of work carried out by the

contractor, The same approach will be used with the cost centres.

41 There are a number of methods which are usually used in separating

the cost element into variable and fixed costs. These methods are:-
A,. The analytical method B. The high-low method
C. Scattergraph method. D. The least squares method

A full description of each of these methods can be found in a number
of costing text books for example,

- J OFARDEN, 'Cost Accounting and Financial Control Systems''(London,
Addison Wesley Publishing Company 1973). pp. 208-210.

- JH LI. op. cit., pp 600-603.

- W A TERRILL & A W PATRICK, op. cit., pp. 340-343 and 373-376.



Fixed costs are those costs which have no direct relationship with

the cost unit and do not vary with the production volume in the cost

centres i.e. administration costs.,

According to the marginal costing theory the cost unit and the cost
centre should be charged with the variable costs only, and it is
recommended that the absorption costing theory should be used in
calculating the full cost of the outside parties work. The use of

absorption costing theory will not require any changes in the basic

costing system.

In the following chapters, the suggested information system will be

described in detail,.
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CHAPTER 3

THE COD.ING SYSTEM FOR THE HIGHWAYS DEPARTMENT

In this chapter the coding system which is the first part of the

suggested information system will be described in the following

manner.

Section One:

Section Two:

. Section Three:

A theoretical survey of coding methods
and their application in the Highways

Department.

The cost units and cost centre codes for

the Highways Department.

The cost elements codes for the Highways

Department.
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SECTION ONE

A theoretical survey of coding methods and its application in
the Highways Department

Classification and coding are two basic and important elements of

management information system: DANILES and YEATES define classification

as the following.

"The systematic arrangement of all items within the
system, so that like items are grouped together.”(l)

The N.A.A. define it as:=-

"The identification of each item and the systematic place-

ment of like items together according to their common

features. Items grouped together under common heads are
further defined according to their fundamental differences.”(z)

RISK mentioned that,

"The term classification may also be used to indicate a
number of items which have been classified in the sequence
prescribed by the classifying process."

Classification is the first step towards preparing the coding system.

GILLESPIE, explains that through his definition of coding, he states:-

"Coding is a plan by which numbers or letters of the alphabet
(or a combination of numbers and letters) can be assigned to

a previously arranged classification. Codes are a convenient
device for identifying and distinguishing the items in a
classification.”(d)

! A DANILES and D YEATES, Editors "Basic Training in System Analysis"

Second Edition (London Pitman Publishing Company) p.85.

N A A "Classification and Coding Technigues to TFacilitate Accounting
Operatiggé” N.A.A. Research Series No. 34, April 1959. p3.

J M S RISK "The Classification and Coding of Accounts" (London,
The Institute of Cost and Works Accountants. 1967) p.17.

C GILLESPIE. op.cit., p.48.



37

On the other hand, RISK explains the difference between the terms

coding" and "code" by giving the following definition:

"Coding may be defined as the act of referring any item
to the classification in which it lies, ascertaining
the position of the item in the classification, and
ascribinz to the item the symbols already assigned to
the position occupied by the item in the whole classificat-
ion, A code may be defined as a system of symbolic
representation of items of information designed to facilitate
the transmission of such information between people familiar
with the system,"(5)

LADEN and GILDERSLEEVE, mentioned that the code should incorporate
(6)

certain characteristics which are summarized as follows.

1. Flexibility; codes must provide for an expansion of
entries within categories which take either the form
of tail-end expansion or interspersed expansion.

2. Scope, The design of a code should cover all uses to
which the code will be put.

3. Operation. The code selected must be adequate for all
operations for which it is used.

4, Convenience. The code should be easy to assign, write,
transcribe,.and to check. The code should contain a
fixed number of digits to simplify its use.

5. Uniqueness. The code must distinguish each unit, cost
centre, or element clearly.

6. Identification. The code should facilitate visual

identification of an item.

There exist four methods of symbols which may be used for coding the

classified items, each having its advantages and disadvantages.

J M S RISK op.cit., pp.17-18

1

6 H N LADEN and T R GILDERSLEEVE "System Design for Computer Application
Fifth printing (New York, John Wiley & Sons, inc., 1967) pp,188-190.




1. The first method uses alphabetical symbols to code the

classified data.

(D

The principal advantages claimed to this method

are

A More classifications can be denoted with a single
position. This means that there are twenty-six
alphabetical symbols available for coding.

B Alphabetical symbols can be designed to suggest names of

the item identified.

The limitation of this method is that it becomes cumbersome when
lengthy symbols are needed. For this reason, alphabetic symbols
are used only when a few letters suffice.(g)
2. The second method employs numbers for coding. This method, 1in
turn, codes the classified data according to one of the following

types of codes.

2.1 Sequence codes. These codes are utilized by assigning

numbers in numerical order to items under classification;
this system is sometimes referred to as "straight

9 10 - .
) or "serial numbering".( ) The limitation

numbering"
of this type of coding has been given by N.A.A. and

RISK. The N.A.A. state:

"Sequence coding provides only one basis of classification,

and so long as numerical sequence is maintained, items
can be added only at the end of the list."(11)

38

! N.A.A, "Classification and coding techniques to facilitate accounting
operations' Op.cit., p.7

8
Ibid. p8

9 R 1 DICKEY, Op.cit., p.2.19

10

J M S RISK, Op.cit., p29

11 N.A.A. "Classification and coding techniques to facilitate accounting

operations" Op.cit., p. 10
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and RISK states:

"One of the defects of serial numbering is that

new items tend to be added without sufficient care
being taken to ensure that a number does not already
exist for the unit being added to the code."(12)

2.2 Block codes. This type of coding is designed by reserving

blocks of numbers in sequence for each classification of

. (13
items to be coded. ) DICKEY mentioned that:

"Block code remedies the basic deficiency of sequence
codes. It permits numeric coding of a predetermined
classification but allows for expansion in the number
of items within each classification.'"(14)

RISK explains its main disadvantage by stating:

"As regards the class block type of code, the main
danger is that future development may not have been
carefully anticipated, with the result that certain
blocks fill up too rapidly. It then happens that
subsequent items cannot be assigned to the correct
block, and have to be inserted haphazardly within
blocks relating to a different type of item.'(15)

2.3 Group codes,. Group codes are similar to block codes except
that they allow for almost unlimited sub-division of
classification by means of positioning digits. The first

digit in a code number represents the major classification;
R . (16)
the second represents the secondary classification, etc.

. i W (17)
It is sometimes referred to as ''progressive codes'.

J M S RISK, Op.cit., p.29

N.A.A. "Classification and coding techniques to facilitate accounting

operations'' Op.cit., p.10.

R I DICKEY. Op.cit., p.220
J M S RISK. Op.cit., p.30

R I DICKEY. Op.cit., p.220

J M S RISK. Op.cit., P.30
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GILLESPIE, mentioned that the following points may be made

concerning group classification codes:-—

", They aid memory of the user to some extent,
because users quickly learn the significance of
digit position in the code.

2. Group classification codes tend to compromise
more digits than block or sequence classification
codes, but fewer than other codes.

3. Group classification codes provide for expansion
of main classes by leaving unassigned numbers in the
original list. They do not provide for infinite sub-
division, since the number of digit positions is
definitely fixed.

4. They identify each item in the code with all
superior groups to which the item belongs." 18)

RISK mentioned that this type of code is a useful method of
symbolization for practical purposes, especially when the

code contains a large number of items of widely differing

9

attributes.(1 )

Decimal codes. The decimal coding system is an extension
of group coding. This type of coding provides almost

20)
unlimited sub-division of a major classification.(

The decimal coding to the left of the decimal point is the
same as in group coding. The decimal »oint comes into play

1)

to divide and sub-divide within a group.

18

19

20

21

C GILLESPIE. Op.cit.,P.51
J M S RISK. Op.cit., P.31

R I DICKEY. Op.cit.,p.51

H N ILADEN and T R GILDERSLEEVE, Op.cit., P:195
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RISK gave the following limitation of this method, he states:

"This method is very suitable for the coding of
costing and other accounting activities, but where
the range of attributes to be coded is large, it may
be found that the length of the appropriate decimal
code is too great for practical purposes.” )

2.5 Chain code. This classifies each feature within the
classification according to its own code. RISK presents

the following example to illustrate this description.

"An article may be defined by length, height, width,
colour, finish, quality, and type of material.

Minor code systems can be developed for each feature,
and for any one article all the minor code numbers
are strung together in a chain, being separated by
points, abliques or dashes."(23)

This method allows the integration of one with another.

This can be achieved by transplanting the appropriate section
of the code with the other code, and it is also useful when
it is useful and/or desirable to reveal the different
attributes of the classified features, However, this

method is not the most suitable form of coding from the

. . X (24)
clerical point of view.

3. The third method employs both alphabetical and numerical letters

in symbolizing the classified features. LADEN and GILDERSLEEVE
mentioned that the advantages of using this method are, more classificat-
ion can be denoted in a position than can be expressed in alphabetic

25)

codes, and codes of this type aid the memory of the person using them.

22 ;M s RISK. Op.cit., p.32
2

3 Ipbid. p.32

24

J M S RISK. Op.cit., p.32-33

25 || N LADEN and T R GILDERSLEEVE. Op.cit., p.202
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On the other hand, RISK explains the scope of using this method by

stating the following:

"In a very large population, and merely for identification
purposes at rare intervals, a combined alphabetical-
numerical system may have advantages, but for industrial
and commercial purposes this type of symbolization is
not of such great value.'" (26)

4. The last method of symbolization is the use of pictorial and
other symbols for coding the classified features. This method is
27)

not in great use in the field of accountancy.

Before attemtpting to suggest in detail the coding system for the
Highways Department, it is necessary to review the purposes for which
such a system is required. It is also necessary to consider: the
nature of the work in the department, the nature of information which
is needed for the different levels of management, and the ability of
persons who will use the code.

The structure of the Highways Department Code

The purpose of a coding system in the Highways Department is to provide
a basis for classifying, recording, and reporting all types of informat-
ion needed for different purposes. The main task of the department

is to maintain and improve the roads within the local authority

border. The cost elements which are needed for this type of work
consist of material, labour, and plant, and each of these elements

is divided into a number of groups. The different levels of management
need different types of information to help them in decision making,

and this information should be presented to them according to their
responsibilities and authority to take action. The prime document,

which is the basis for the information system, is most likely

26 J M S RISK. Op.cit., p.l3

27
Ibid. p.23
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originated in the field by persons who have received little
theoretical training in management; it is therefore essential that
any coding system should be simple enough for rapid understanding
by those persons who will be allocating material quantities, labour
hours, and plant hours against the individual code.

The framework of the suggested code in the Highways Department, for
cost accounting purposes should cover the following:-

1. A code for the different types of road within the local
authority border to distinguish between the different
categories of roads.

2. A code for the cost units which represent the different
maintenance and improvement work, This should facilitate:
the use of budgetary control, the calculation of the cost
of each operation throughout the county, and the comparison

between the cost of the same operation in different categories
of roads.
3. A code for the different cost centres which should be used
as an intermediate point to which expenditure is charged
for the later distribution, if necessary, to the cost
unit.
4, A code for the cost element which is needed for the work
in maintenance and improvement work, and in the different
cost centres. This should facilitate the allocation of
cost elements, the comparisons between actual and predeter-

mined costs, and in preparing the operational budgets.

The group method of coding should be the basis for the suggested

codes because of its advantages and its suitability to cope with the

Highways Department circumstances.

The suggested road categories code, the cost unit code, and the cost
centres code will be described in Section Two, and the cost element

code will be described in Section Three.
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SECTION TWO

The cost units and cost centres code for the Highway Department

The traditional method of calculating the cost of a construction

work is by using the contract costing method. In this case the

cost unit should be the whole contract. This method of costing

has its limitations in planning and in controlling the construction
work, as the contract usually consists of a number of operations
which may follow each other, or which may be carried out in the same
time, and there is a need for information which should help in con-
trolling the work and in taking corrective action throughout the
work. This necessitates the breakdown of the contract into a number
of cost units, each representing a complete operation of the contract.
A budget should be prepared for each operation and the actual cost

of the finished work should be compared with the budget and deviations

reported to the responsible manager to take corrective action.

The Highways Department is responsible for maintaining and improving
the county roads in the rural areas, and which are designated by the
Department of the Environment as "classified roads" in the non-county
borough and urban district areas. It also carries out the improvement
and maintenance work of trunk roads and motorways within its borders as
a contractor for the Department of the Environment which pays the cost
of the finished work.(zg)

The county roads have their own classification letter and position
numbers, therefore there is no need to suggest another code to be used
to identify each category of roads; it is believed that the separation

between each category of roads within the county border does not

present any problem.

The maintenance and improvement work should be divided into a number of

cost units, each representing an operation which may take place

28 K J EDDEY. "An outline of Local Government Law'" (Lendon, Butterworth

& Co. 1969) pp.97-98
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separately or as a part of project, and which may take place in any

category of roads.

The Institute of Cost and Management Accountants define cost units

as

"a quantitative unit of product or service in relation
to which costs are ascertained.'(29)

The maintenance work operations

Local authorities must keep their public highways in good condition

to accommodate the ordinary traffic which passes, or may be expected

to pass along them. This necessitates the need for regular maintenance.
Maintenance standards adopted by Highways Department were generally ill-
defined and varied from one authority to another according to the
Jjudgement of the County Surveyor and the funds available till the
introduction of the "Marshall Report". The report presents the first
set of defined maintenance standards needed for the different types

of maintenance operations.(so)

It is suggested that the maintenace operations presented by the
"Marshall Report" should represent the maintenance cost units. The
Marshall Report break$ down maintenance operations into groups, each
representing one of the main maintenance functions, and each of the
latter is also divided into a number of operations. Maintenance works
therefore have been coded under main group code number (1), and each of
its groups has been coded by using the second digit, and each of the
group's operations has been coded by using the third digit of the

code. The framework of the maintenance operation's ''cost units'

therefore should be within the following framework.

29 Institute of Cost and Management Accountants "Terminology of

Management & Financial Accountancy” Op.cit., p.21.

30 Report of the Committee on Highway Maintenance. Op.cit., pp.106-128
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Main Group 5 Sub-Group Operations !
Code No ; Code No "cost units'"’ Description
% Code No.
1 ‘ . Maintenance operations
j 11 Structural maintenance
111 . Surface dressing
112 . Patching
; 118 Gully emptying & mainten-
é . ance of drainage systems
E 12 ! Aid to movement
% 121 © Snow & ice clearance
% . |
| 127 " Maintenance of road
lighting
13 " Amenity functions
i
131 Grass, tree & hedge
" cutting
132 r Sweeping & cleaning

The improvement work operations

A local authority has the power to improve highways within its border.

Improvement of existing county highways, trunk roads, and motorways

are the responsibility of the Highways Department which may carry

out the work by using its direct labour force or by using contractors.

The improvement work covers the structural work, and aid to movement

work required to improve an existing highway. The Department of the
(31)

Environment has introduced methods of measurement for road works.

This measurement has been used as the basis for identifying the

. _ o . i .
improvement work operations’ "cost units' which the improvement work

31 DEPARTMENT OF THE ENVIRONMENT "Method of measurement for road and
bridge WOI‘RS” (London, Her Majesty's Stationery Oi‘i‘lce, 1971)

pp.13-62




may consist of. The improvement operations '"cost units' have been
coded under main group (2), and the structural operations and aid-
to- movement operations have been coded under sub-groups 21 and 22
respectively. EFach of the latter has been divided into a number
of operations which may be included in an improvement project.

The framework of the improvement work code should be as follows.

47

Main Group Sub-Group Operations
Code No Code No "cost units" Description
Code No.
2 Improvement operations
21/22 Structural operations
211 Preliminaries
212 Site clearance
221 Footway paving & kerbing
23 Aid to movement operat-
ions
231 Traffic signs & road
marking
232 Road lighting

The Highways Department Cost Centres

The Institute of Cost and Management Accountants define the cost

centres as

"A location, person or item of equipment (or group of
these) in respect of which costs may be ascertained
and related to cost units."

and define service cost centres as

A cost centre for the provision of a service or a
4- 1"
service to other cost centres.

32 Institute of Cost and Management Accountants "Terminology of

Management and Financial Accountancy' Op.cit., p.21.

33 Ibid. p.Z21.
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In the suggested information system for the Highways Department

both types of cost centres will be used; plant cost centres
respresenting the different types of the County Council owned plant,
administration cost centres representing the different locations

of the administration offices within the department, and service
costs centres representing workshops and laboratories in the central

repair depot, divisional depots, and central laboratories.

1. The plant cost centres

Plant cost centres should be used as intermediate points to which costs
are charged in order to calculate the cost per hour or day for each
type of plant which may be used in carrying out the maintenance and

improvement work.

It is suggested that the County Council plant should be divided into
groups according to their types; this should then be divided into a
number of cost centres each representing similar items of plant. The
plant cost may represent an individual unit or more according to the
number of items owned by the County Council. DPlant cost centres represent
the third main group of cost units and cost centre codes; therefore it

has been coded under the main code (3) the second digit of the code
represents a main group of plant, the third digit the different types

of plant, and the fourth digit the different plant cost centres. The

framework of this main code - 3 plant cost centres — should be as follows:-
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Main Code
No,

Sub Code
No.

Main group
Code No.

Cost Centre
Code No.

Description

31

32

33

311
312

313

319

312

322

329

331

3121

3122

.

3128

3211
3212

Plant cost centre
Vehicles

Vans

Lorries

3 ton Diesel
Lorries '

3 ton Petrol
Lorries

7 ton Petrol
Lorries

Special Gritter
Lorries

Trailers
Construction Plant

Excavators and
Shovels

Excavators

Loading Shovels

Surfacing Plant

Miscellaneous
construction plant

Special purpose
plant

Gritting Machines

NB.

suggested that "zero'

' should be the fourth digit.

In the case of a main group with only one cost centre, it is




The administration cost centre

S0

The administration cost centres in the Highways Department may be

located: in the County Council building, in the divisions, in the

central repair depot, and in the central laboratory. ZEach of these

locations should represent a cost centre, therefore, it has been

coded under main code 4.

This main code has been divided into a

number of sub-codes, each representing one of these locations; As

there are a number of divisions in the Highways Department, its sub-

code has been divided into a number of cost centres, each representing

one of these divisions.

digit position in the code,

added as the third digit,

in the other locations,

In order to maintain the significance of the

it is recommended that a '"‘zero'" should be

to represent the administration cost centres

each of which represents a cost centre. The

framework of this main code should be as follows:

Main Code Location Cost Centre Description
No. sub-code No. Code No.
4 Administration cost
centres
41 410 IHead Office
42 420 Central Repair Depot
Office
43 430 Central Laboratory
Office
44 Divisional Administration
Offices
441 Division one

NB. Location 44 Divisions,

should be divided into a number of cost

centres according to the number of administration offices in the

divisions.

The service cost centres

The service cost centres represent the specialized workshops in the

central repair depot which deal with a specific type of repair, and the

specialised laboratories in the central laboratory, also the divisional
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workshop and laboratory should be represented by a service cost centre.

Service cost centres has been coded under main code 5, which has been

divided into a number of sub-

codes each representing a location of

these service cost centres, and the latter has been divided into the

appropriate service cost centres in this location. The framework of

this main code should be as follows:

Main Code Location Cost Centre Description
Sub—-code Code No.
S Service cost centres
S1 Central Repair Depot
511 Maintenance Workshop
512 Engine Repair Workshop
52 Divisional Workshops
53 Central Laboratory
54 Divisional Laboratories
NB. 1. The number 6f services cost centres in the central repair
depot, and in the central laboratory should depend upon the
organisation structure of each of them.
2. The number of divisional cost centres should depend upon the

existing workshops and laboratories .in the Highways Department

divisions.

The framework of the cost units and cost centres codes

The cost units and cost centres code which has been suggested for the

Highways Department can be summarised as follows:~
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Main Code{ Sub Code| Main Group| Cost Unit Description
Code No. Cost Centre
1 Maintenance Operations
11 Structural maintenance
111 Surface dressing
112 Patching
2 Improvement operations
21/22 Structural operations
211 Preliminaries
212 Site clearance
3 Plant cost centres
32 Vehicles
311 Vans
312 Lorries
32 Construction plant
321 Excavators and shovels
4 Adminstration cost
centres
41 410 Head Office
42 420 Central repair depot
5 Service cost centres
51 Central repair depot
511 Maintenance workshop
512 tngine workshop

Main group code had been introduced in main code 3 plant only and

therefore the plant cost centres symbols consist of four digits

instead of three,

centres symbols.

for the remainder of the cost units and cost

A complete description of the cost units and cost centre code is

described in Appendix 2.
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SECTION THRERE

The cost elements codes for the Highways Department

Marginal costing theory, which has been chosen to be the basis of the
information system, requires the classification of cost elements into
variable and fixed costs, therefore, the cost elements have been classi-

fied to fulfil this requirement.

The cost elements have been divided into six main groups; the first
five groups cover the variable elements whereas the last covers the
fixed elements, These main groups have been coded under the main codes

1 to 6 in the following manner:

Main Code No.

Variable elements

Materials
Labour
Plant
Expenses

Contractor works

A U bW

I'ixed elements

The classification and coding of cost elements under these main codes

necessitates the use of five digit codes which may - if needed - expand
to six digit codes to allow more detailed information. A comprehensive
list of cost element codes is described in Appendix 3, and the following

is a summary of the framework of this code.

Main Code 1 Materials

All types of materials which are used in the Highways Department and
which vary with the volume of the cost units and the load of work in

the service cost centres have been classified under this main code.

The second digit of this main code represents the type of work for which
the materials are usually used, the third digit represents the nature of
materials, the fourth represents a different quality of materials, and the

fifth digit represents the cost element code number. In some cases
>
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a sixth digit has been used to represent the cost element; this

code only being used when there are different sizes of the cost element.

The following table represents the framework of this main code.

Main Code
No.

Sub Code
No.

Main Group
Code No.

.Group Code
No.

Cost
Element
Code No.

Description

11/12

13
14
15
16

19

111/112

113

114

123

1111

1112
1113

¢ e 0 v

1125

11111

11112

11113

11117

Materials

Construction
materials

Dry materials
Slag

152mm ~ 228mm
slag lump

76mm - 102mm
slag rejects

38mm - 64mm
slag rejects

6émm slag chips
Granite

Limestone

Plastic Materials

Pre~coated
materials

Pre-mixed
materials

Waterproof under
sheeting

Drainage
materials

Aid to movement
materials

Miscellaneous
materials

Special purpose
materials

Haulage of
materials
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An example of using a six digit code to represent the cost element

code can be demonstrated in the following:

Main Group | Group Code | Cost element Cost Element Description
Code No. No. Code No. Code No.
143 Street lighting
1431 Lamps
14311 Fluorescent lamps
143111 6w 200mm standard
fluorescent
143111 8w 300mm standard
fluorescent

In this case it is possible to use the cost element code No. 14311 to
represent all sizes of fluorescent lamps, but if more details are

needed the six digit code should be used.

Main Code 2 Labour

This code represents the workers who are involved in carrying out the
improvement work, the maintenance work, and the work in the service cost
centres. The second digit of the code represents their category and
working terms with the County Council, the third digit represents the
different types of payment, the fourth represents the components of
payments, and the fifth digit represents analysis of these components.
The cost unit code should consist of a five digit code, and when the
type of payment or its component represents the cost element a number

of ("zero') should be added to complete the five digit code. A summary

of the suggested classification of this main code can be demonstrated

as follows:
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Main

Sub Main Sub- Cost
Code Code Group code element Description
No No. Code Code Code
No. No. No.
2 Labour
21 Permanent Roadmen.
211 Wages
2111 Basic payment
21111 Working time
21112 Travelling time
2112 Idle time
21121 Bad weather
21122 Breakdown of plant
21124 Lack of equipment
2113 Overtime payment
21131 Normal rate
21134 Double rate
212 21200 Bonus payment
213 Employment cost (County
Council contribution)
2131 21310 National health insurance
2132 21320 Graduated National
Insurance pensions
2133 21330 Superannuation
22 TEMPORARY ROADMEN
23 PERMANENT DRIVERS and PLANT
OPERATORS
24 TEMPORARY DRIVERS and PLANT
OPERATORS
25 ‘DRIVERS and PLANT OPERATORS
FOR HIRED PLANT
26 FITTERS

27

TECHNICIANS
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Main Code 3 Plant

The third major element required for carrying out improvement and
maintenance operations is plant. The costs of using the County Council
plant or hired plant are classified under this main group; this cost

does not include the drivers or the plant operators' costs, - these

costs should be coded according to the appropriate code under main code

2 "labour", this necessitates that the rate per day or per hour which
should be calculated for each plant cost centre should represent the cost

of using the item of plant, and the rate per day, or hour, for the hired

plant should be determined separately from the drivers' or plant operators’

rate.

The cost elements representing the plant cost have been classified in the
same manner as the plant cost centres, as they represent the allocated
costs of these cost units, therefore the second digit of this code
represents the different groups of plant, the third digit representing
the different types of plant, the fourth digit representing two possibi-=
lities of the plant source — County Council plant or hired plant - and
the fifth and the last digit of the code represents the cost of using

an item of plant in the operations = the cost element, As a result of
ciassifying the plant cost elements in the same manner as the plant

cost centres, the firét three digits of the plant cost elements code

are similar to the plant cost centre code, and the fifth digit of the
plant cost elements code are also the same as the fourth digit in the

plant cost centres code. The framework of this main code is as follows:
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Main Sub Main Sub Cost
Code Code Group Group| element e
No. No. Code Code Code Description
No. No. No.
3 Plant
31 Vehicles
311 Vans
312 Lorries
3121 County Council Lorries
31211 3 Ton Diesel Lorries
31212 3 Ton Petrol Lorries
3122 Hired Lorries
31212 3 Ton Diesei Lorries
31212 3 Ton Petrol Lorries
313 Special gritter lorries
319 Trailers
32 Construction plant
33 Special purpose plant

Main Code 4 Expenses

This main code represents the variable expenses which are needed for the
maintenance and improvement projects, the plant cost centres, and the
service cost centres. It is divided into three main groups, each
representing the location of these expenses; this is then divided into
the different types of expenses required. As a result of this classi-
fication, three digits are used and, in order to keep the significance
of digit position, it is suggested that two "zeros" should be added to

present a five digit code representing each item of expense as a cost

element.

Main Code 5 Contractor Work

The Hlighways Department may use contractors to carry out some of the
maintenance or improvement operations, and may repair some of its plant

in outside garages; these garages should also be regarded as contractors.
& o )
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The contractors carry out the work and charge the Highways Department
with the cost of the finished work according to the approved tender.
The cost of these operations may consist of the cost of supplying

materials, delivery of materials and/or cost of labour and plant where

and when appropriate.

The classification of main code 5 Contractors Work, has been divided
into three sub codes each representing a general type of operation. The
first sub code is for maintenance work, the second is for improvement
work, and the third is for plant repairs. The first and second sub-codes
have been divided into main and sub groups in the same manner as the cost
units code; this is to facilitate comparisons between the cost of
operations carried out by contractors and by direct labour. This
procedure implies a four digit code, and in order to keep the significance
of digit position, it is suggested that a ''zero' should be added to
represent the cost of the contractor works as a cost element. It is
possible to break down the operation into a number of small operations
and, in this case, a serial number should replace the "zero" in the code.
The third sub-code, plant repairs, has been divided into a number of

main groups each representing a major type of repair; each of the

latter has then been divided into main groups, sub groups and cost
elements in the same manner as the plant cost centres codes. The frame-

work of this main code is as follows:
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Main Sub Main Sub- Cost
Code Code | Group | group | Element L
No. No. Code Code Code Description
No. No. No.
S Contractors Work
ol Maintenance operations
511 Structure maintenance
5111 51110 Surface dressing
5112 51120 Patching
5118 51180 Gully emptying and maintenance
of drainage system
512 Aid to movement
5121 51210 snow and ice clearance
5127 51270 Maintenance of road lighting
513 Amenity function operations
5131 51310 grass, tree, and hedge
cutting
5132 51310 sweeping and cleansing
52 Improvement operations
521
522 Structural operations
523 Aid to movement operations
53 plant repairs
531 Maintenance
5311 Vehicles
53111 vans
53112 Lorries
532 Engine repairs
533 Electrical repairs
534 Body repairs
535 Tyre repairs

Main Code 6 Tixed elements

This ma
the volume of mainten

plant in the plant cost centres,

centres.

in code represents the cost elements which have no relation to

ance and improvement work, the number of items of

or the load of work in the service cost
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The fixed elements have been divided into three major categories, and

each of these categories has been divided into main groups, sub-groups

and cost elements in the following manner,

The main code 6 fixed elements has been divided into three sub-codes,
administrative materials and utilities, employees cost and expenses.

The following is & brief summary of each one of these sub codes.

1. Sub-code 61, Administrative materials and utilities

This sub-code should cover all administrative materials, and utilities

which are needed for lighting, heating etc.

2, Sub-code 62. Employees costs

This sub-code represents the fixed cost elements which should not be
included in the calculation of maintenance and improvement operations,
it also covers the cost of the different categories of workers classi--
fied under main code 2, labour, during training, holidays and /or

sickness.

3. Sub-code 63, Expenses

Sub code 63 expenses, represents the general administrative cost elements
which are classified into main groups each representing a type of expense

in the following manner.

3.1 Main group 631, Cost of communication;

The cost of different means of communication in the different
locations of the Highways Department. The cost of each of these

means has been divided into different items of costs each represent-

ing a type of expenses.

3.2 Main group 632/33. General expenses;

All types of administrative expenses.

3.3 Main group 634. Office equipments and furnishings;

The maintenance and repair costs, and depreciation of these items

as a separate cost element.
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3.4 Main group 635. Mobile plant expenses;

The annual road licence and insurance, and any other annual

plant expenses - allocation of plant expenses will be descrihed
in part three,

3.5 Main group 636, Building occupation costs;

The depreciation of buildings, maintenance and repairs, and

general building expenses.

3.6 Main group 637, Depreciation of Establishment plant;

The annual depreciation of establishment plant in the central

repair depot and central laboratory.

3.7 Main group 638/9. Depreciation of mobile plant;

The annual depreciation of the County Council,plant. This main
group code should be classified and coded in the same manner as
the plant cost centres; the allocation of plant depreciation will

be described in detail in Chapter 8.

The same procedures of coding which are described before have been used

for coding this main code, details of this code are in Appendix 3.

Summary of the Coding System

The group codes method of coding has been used as the basis for the cost
units and cost centres codes described in section two, and the cost
elements codes described in section three. The relationship between

these two codes is as shown in Figure 3.1.
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Cost
Elements Main Main Main Main Main Main Code

Code Code Code Code Code 6
Cost 1 2 3 4 5 Administration
UNITS & Mat- Lab- Plant Expen—-{ Con- Costs
COST CENTRES erial our ses tractor

Work

Maintenance
operations X X X X X
Improvement
operations X X X X X
Plant cost
centres X X X X
Administration
cost centres X
Service cost
centres X X X
N.B, The administration costs in the plant cost centres and service

cost centres, represent the allocated fixed expenses (plant

depreciation and mobile plant expenses) to the appropriate plant

cost centres.

FIG. 3.1.

The relationship between the cost units and cost centres

codes and the cost eclement code.
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The suggested coding system is very flexible, it permits expansion
of the code through the sub-codes, main groups, etc., which were left

blank throughout the codes. It is also possible to add another digit

to the code if there is a need for more information, and it is up to
each Highways Department to determine the scope and size of information
which is required for the different levels of management; accordingly

the cost units and cost centres codes and the cost elements codes may

be prepared.
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CHAPTER 4

THE COST ACCOUNTING RECORDS FOR THE HIGHWAYS DEPARTMENT

The cost accounting records for the Highways Department consist of the

cost units records and the cost centres records. These records should

use the cost units and cost centres codes, and the cost elements codes

described in Chapter 3, and they will be described in this chapter in

the following manner:

Section One: The

Section Two: The

Section Three: The

Section Four: The

service cost centres records.

plant cost centre records.

administration cost centres records.

cost unit records.
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SECTION ONE

The service cost centres records

The Highways Department services cost centres are located in the

central repair depot, divisions, and central laboratory. These cost

centres provide services demanded of them internally up to the limit

of their capacity. Their costs should be allocated to the

cost units and cost centres using their services. SHILLINGLAW preéents

two basic principles which should be used in determining the transfer

price of the service cost centre services, these principles are:(l)

1. The profit centre should not be charged at all unless some
functional relationship can be determined between service centre

costs and the profit centre's demand for the service.

2. Above all, no after-the-fact distribution of actual service centre
costs should be made. Actual unit costs for services are related
to the total volume of service provided and to the efficiency with

which the service centre is run.

In the Highways Department there are no profit centres, instead there
are service cost centres in the central and divisional laboratories and
the plant cost centres which may need the services of the central repair
depot service cost centre and the divisional workshops. The same
principles as presented by SHILLINGLAW, should be employed in deter-

mining the transfer price of the service cost ceritres costs to the cost

units and plant cost centres.

A cost accounting record should be kept for each of these service cost
centres and the appropriate cost accounting offices should be responsible

for recording and filing the prime document used in these service cost

centres in the following manner.

1. G SHILLINGLAW "Guides to Internal Profit Measurement" Harvard
vol. 35 No. 2 March-April 1957. p. 92.

Business Review.
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The central repair depot cost accounting office

This office should be responsible for keeping the cost accounting
records required for calculating the cost of the central repair depot
service cost centres and, at the same time, the divisional workshops as

classified in the service cost centres code described in Chapter three.

A separate record should be kept for each service cost centre and should
contain information about the costs of the service cost centre which will
enable the plant engineer to control cost and measure the service cost
centre performance. The suggested recording procedures necessitate that
all materials issued from stores or purchased from an outside supplier,
the fitters cost, and all other expenses, should be allocated to the
appropriate service cost centre and recorded in its record before
charzing the cost to the different plant cost centres using the services.
The suggested service cost centre record - TFigure 4.1 - consists of two

main parts as follows:

1. The first part is for recording the actual costs of the service cost

centre which consist of the cost of materials, fitters, and expenses.

1.1 Materials. All materials which may be used in the central
repair services cost centres are classified under the cost elements
main groups 152 gas, 153 grease, and 156 spare parts; the record
contains information about quantities, price per unit, and the

cost of each of the materials classified under these main groups
according to the cost element code - main group 156 is not divided
to its cost elements as it will be allocated and recorded in detail
in the appropriate plant cost centre record. The number and date

of the stores issue note should be recorded against each entry in

the record.

1.2 EEIEEEE_EQEE' This cost should be recorded according to the
cost element sub code No. 26 fitters. The number of hours, rate
per hour, and/or cost should be recorded for each cost element.

The payment slip should be used as the prime document for any entry
in this record, the date of payment, and the fitter's name and

number should be recorded against each entry in the record.

1.3 Expenses Ixpenses cover the allocated establishment plant

and equipment depreciation (methods of allocation will be described
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later), and the cost of electricity used in the service cost
centre; preferably there should be a meter for each service

cost centre to measure the number of kilowatt-hours used;
information about the number of kilowatt-hours rate per unit, and

its cost should be recorded.

The second part of the record is for recording the cost recovery;
it represents the cost of repairs and maintenance work charged to
the plant cost centres. Therefore this part of the record should

cover the following information:

2.1 Information about the date of completing the work, job order
number, and plant cost centre number to which the cost should

be charged.

2.2 The total costs of spare parts replaced for the item of plant

and which should be allocated to the plant cost centre.

2.3 Information about the number of working hours spent in

repairing or maintaining the item of plant and its cost.

2.4 The cost of overhead charges, representing those costs which

cannot be allocated directly to a specific job order.

This information should be obtained from the repairs or maintenance work

"Job Order'" which should be the prime document for any entry in this

part of the record. The 'Job Order" - Figure 4.2 - consists of five

sections which should be completed by the depot superintendent, the

service cost centre chargehand, the service cost centre fitter, and the

-depot cost accounting office in the following manner:

1. The depot superintendent should complete section one, covering
information about the service cost centre, which should carry out
the work, code number, the code number of the plant cost centre to

which the item of plant belongs, the description and registration

number of the item of plant, and the description of the work required.

He should also complete part 'A' of section two and three, which in
section two represents the parts which required replacement, and in
section three represents the estimated fitters number of hours
required to carry out the work according to the job specifications

which should be introduced by the work study section.
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2. The fitters should enter their actual working hours in part

'B' of section three after completing the work,

3. The chargehand should enter the actual materials replaced
according to the stores issue note in part 'B' of section two
and approve the fitters working hours, and send the 'Job Order'

to the depot cost accounting office.

4, The depot cost accounting office should price the parts
recorded in part 'B' of section two according to the priced copy
of the stores issue notes received from the purchasing office,
and enter the cost element code number according to the cost
elements codes. The office should also complete part 'B' of
section three which deals with calculating the fitters costs
according to their wages and according to the total number of
fitters hours had a predetermined rate per hour for allocating
the service cost centre overhead, the office should complete part
four, and should then record the total cost of section two, three

and four in section five.

In the divisional workshop part 'A' of section two and three should
not be used, as the divisional fitter deals with the whole work. The
divisional manager should approve the division job orders before

sending them to the depot cost accounting office.

The 'Job Order' should be completed immediately after completing the
work, or, at the end of the week, if the work required a long period

to be completed.

The service cost centre record should facilitate cost control, as the entries

in the first part of, the record are through a different prime

(2)
document.

The stores issue notes and the fitters' payment slips, are the
prime documents for any entries in the first part of record, and
section five of the job order is the prime document for any entries
in the second part of the service cost centres records.
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The parts costs, and the fitters' costs recorded, in the two parts of

the record, should be the same all the time, and any variances should
represent parts issued from the stores and not fitted in plant, and/or
fitters idle times. If these are the same, and there is a favourable

or unfavourable balance in the record, it should represent an under - or
over-recovery of overheads which will necessitate the recalculation of

(3)

the charged rate per hour.

The central laboratory cost accounting office

This office should be responsible for keeping records for the service
cost centres within the central laboratory and the divisional laboratories.
The service cost centres record and the 'Job Order' should be used with
changes in the cost elements and the service cost centres code numbers,
and the number of cost unit code number replacing the plant cost centre
code.(4)

The basic idea of calculating and recovering the cost of the service and
centre is employed. The procedures for preparing the 'Job Order' should
also be the same as described before, taking into account the fact that
all these procedures should take place in the central laboratory (if it
is a separate section of the Highways Department as suggested in Chapter
One). The relationship, between the divisional laboratories and the cost
accounting office should, also be the same as described before. If there
are only small divisional laboratories, without a central laboratory,

the cost accounting section in the head office should be responsible

for keeping their service cost centres records.,

3 The use of the established plant number of hours, as the basis for
calculating the allocated overhead, has been examined and overruled
as it does not represent an accurate measure of time spent in the
work required for each item of plant in the service cost centre.

4

The laboratory service cost centre presents its services to the
different maintenance and improvement operations. The laboratory
may carry out different types of analysis, before the start of the
work, in order to determine the different types of materials and
plant to be used in the work. The cost of these services should
be allocated to the appropriate cost unit as described in Chapter

2,
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SECTION TWO

The plant cost centres records

The plant costs should be accumulated by cost centres; each cost centre
may cover a number of similar types of vehicles or plant or may cover
only one item, depending on the existing number of plant owned by the
County Council. It is important to calculate the cost of each of these
cost centres as accurately as possible in order to be able to determine
the rate per day or per hour of each centre., This should then be
allocated to the cost unit as the cost of plant used in carrying out
the maintenance or improvement work, and also to aid the control of the
cost of maintaining and repairing the County Council plant. This should
be achieved through the plant cost centre records, Figure 4.3; separate
record should be kept for each cost centre in the central repair depot

cost accounting office.

The plant cost centre record should contain information about the plant
cost centre code number, and the items of plant included in it, this
information being recorded on the top of the record. The operating costs
of the plant cost centre should be divided into cost elements, each
representing a type of cost, according to the cost element codes, used
as a heading in the record. The record is divided into six sections,

ecach representing a type of cost in the following manner.,

1, Section one, covers the cost of materials which are needed
for running plant and which are classified under main group 151
liguid materials, which includes the guantitiés, price per unit,
and Cost of each of these type of materials. These details
should be recorded immediately after issulng materials from
stores or buying them from outside suppliers. The stores
issue note and/or evidence of purchase should be the prime

document for entries.

2. Section two, covers the cost of repairing and maintaining plant

in the central repair depot. It consists of the cost of spare
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parts, which should be recorded in detail, fitters costs,
and overhead cost, The 'Job Order', described in section

one of this chapter, should be the prime document for entries.

Section three, covers the running expenses which may accrue
during the year and which are classified under sub code 43.

expenses; the evidence of purchase should be the prime

document for entries,

Section four, covers the cost of maintaining and repairing
plant by outside garages which are classified under sub code
53, plant repairs. The prime document should be the garage

invoice or evidence of purchase,

Section five covers the allocated fixed costs which consist of
road licences, insurance, and depreciation. The method of

allocation will be described in detail in section three.

Section six is for recording the allocated costs to the
different cost units according to the predetermined rate and
the actual number of working days. The prime documeni should

be the haulage note or the plant form.

The plant cost centre record should help in controlling the cost of

repairs and in revising the predetermined rate of allocation. It should

facilitate the comparisons between the actual cost of the plant cost and

the allocated cost which may be used as a measure for evaluating plant

utilisation.,
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SECTION THREE

The administration cost centres records

The administration offices, which are in the different location of the
Highways Department, have been classified and coded under cost centres
main code number 4, The administration costs have been classified under
the cost element code number 6. According to the marginal costing theory,
which is the basis of the cost accounting system, the administration costs
(fixed costs) should be calculated separately and this requires that the
following cost record should be kept for each of these administration

cost centres in the appropriate cost accounting offices or sections.

1. The administrative materials and utilities record

In this record, the cost of printing papers, stationery, etc, and the
cost of utilities, classified under the cost element sub code number 61,
should be recorded. The entries in this record should be the materials

invoices or evidence of purchase. TFigure 4.4 represents the suggested record.

2. The employees cost records

pifferent categories of employees are usually working in the different
locations of the Highways Department; these categories are: (a) technical
staff, (b) clerical staff, (c) inspectors or superintendents - except

in the head office. The cost of each of these categories is classified
Ain the cost element code, under a separate main group, and therefore

their costs should be recorded separately in a separate record.

The employees' cost record should be prepared for each category of
employee. The record represents the details of the employee cost as
classified and coded in the cost element code. The entries in this record
should be made at the time of payment (on a monthly or weekly basis), and
the employees' salary slip should be the prime decument for entries in

this record. TFigure 4.5 represents the employees record for the technical
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staff. Therefore, the classification of cost elements, under main
group 621, technical staff, is used as a heading for the record. A
similar record, with a different cost element main group code should

be used for clerical staff and inspectors and superintendents.

3. Cost of communications cost record

In this record, the cost of communications between different locations
of the Highways Department, and other communication costs paid by the
department, should be recorded. These types of costs are classified
under the cost element main group 631; therefore each cost element
classified under this main group should be used as a heading in this
record, Figure 4,6 represents such a record. The entries in this

record should be through the invoices or the evidence of purchase,

4, General expenses cost record

All types of general expenses which, are classified under main groups
632/634, should be included as headings in this record. The entries
should be made through invoices and receipts of payment. Figure 4.7
represents this record with the different cost elements classified in

the suggested cost element codes - Appendix three - as headings.

S. Office equipmenf, furniture and building costs cost record

The cost of office equipment, furniture and buildings should be
calculated through this record. The cost of office equipment should
cover the running cost of all office equipment items such as typewriters,
calculating machines etc. which may be kept in the administration cost

centre. 1t also covers their annual depreciation.

The running costs such as the repairs and maintenance costs and deprecia-
tion of the cost centre furniture, are also included in this record under
appropriate headings. The record should also cover the administration
cost centre building costs, including depreciation of the County Council
owned buildings and all other costs need to maintain the buildings in
good condition. These costs are classified under the cost elements

main groups 634, office equipment and furniture, and 636, buildings'

occupation costs. The cost elements classified under these main groups
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are used as headings in this record - Figure 4.8. The entries in this
record should be the invoices or receipts for payment for the running
cost and an annual entry for depreciation calculated according to the

appropriate rate and method of calculating the annual depreciation.

The above five records should be kept in each of the Highways Department
cost centres and used to present the total cost of the cost centres.

In addition to these records, the central repair depot, the central
laboratory and division adminstration costs centres, should keep

records to calculate the unallocated cost of labour and the first two
cost centres should also keep a record for mobile and establishment
plant depreciation. These types of costs are classified under the

appropriate cost elements main group, which are classified under main

code 6, fixed costs.

Labour fixed costs records

According to the marginal costing theory, the variable costs should

only be allocated to the cost unit, and it is necessary to classify the
cost elements into variable and fixed cost according to their relation-
ship to the cost unit. The costs which have a direct relationship with
the cost unit are regarded as variable costs, and those which have not this
direct relation are classified as fixed costs, therefore the cost of the
different categories of labour which can not be traced directly to a cost
unit such as their cost during holidays, sickness etc are treated as

fixed costs and should be calculated in this record.

The record should be kept for each category of labour as classified in
the cost element codes in the appropriate administration cost centre.
The records should be identical except in the cost elements codes number
which should be related to the category of labour which the record
represents, The record should consist of four sections, each represent-
ing one of the sub—-groups - wages, bonus, employment cost and other
expenses, and each of these sections should then be divided into a
number of columns each representing one of the sub-groups cost elements,
Figure 4.3 represents this record for road men, the entries in these

records should be on a weekly basis through the workers pay slip.
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The establishment and mobhile plant records

Plant annual depreciation should be included into the plant cost

centre record as a part of the plant cost which should be the basis

for calculating the rate of charging plant to the cost unit. The

plant cost centres should only be charged with depreciation for the
working days; they should not be charged with depreciation during plant

idle time and major repairs in the central repalir depot or at outside

garages.,

The plant depreciation should be allocated to the plant cost centres
according to the actual working days on the basis of a predetermined
rate per day. This rate per day should be calculated according to the
plant cost centre total depreciation (number of item of plant x annual
depreciation (5))and the estimated annual working days(G) which should
determine the estimated working days every three months. The estimated
allocated depreciation should then be calculated for every quarter
(estimated working days during each quarter x rate of allocation per
day). The total estimated allocated cost should be the same as the
total annual depreciation as depreciation should be absorhed completely
if the programme of work is completed. The actual working days for
each item of plant during every quarter should be calculated and
multiplied by the estimated rate per day to determine the cost of

K depreciation which should be allocated to the appropriate plant cost
centre. The difference between the estimated and actual allocated

depreciation represents the cost of idle capacity.

The plant depreciation record - TFigure 4.10 - represents this type of
‘record, which should be used for mobile and establishment plant. The
record covers all the information needed to calculate the allocated

depreciation and idle capacity costs as described above.

The total administration costs should be calculated by recording the
totals of the previously mentioned rccords monthly in a general

administration cost record as in Figure 4.11.

(@3]

Annual depreciation method will be described in Chapter 8.

6 The plant programme of work will be described in Chapter 8.
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The administration cost centre code number should be recorded on the
top of each record according to the administration cost centres code

described in Chapter three.
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SECTION FOUR

The cost unit rcecords

The cost unit records represent the cost accounting records which
should be kept for recording the cost of the maintenance and improve-
ment operations which may consist of materials, labour, plant, expenses,
and contractor work costs, or may consist of some of these costs
according to the type and/or the volume of the operation. In all

cases the appropriate cost records should be kept for recording the

cost of each cost element.

1. Materials Records

The materials records should represent the actual cost of the
materials used in the operation in order to compare them with the
predetermined cost and to prepare material variances reports for the

different levels of management in the llighways Dbepartment.

A variety of materials records which suit different circumstances may

be used for recording materials costs used in maintenance and improvement
operations, and in general each of these records should be divided into
two parts. The first part is for recording materials costs, and this
should include information about the quantities of materials used, the
price per unit, and the cost of these quantities. The second part is

for recording the haulage costs which should consist of:

(1) the cost of haulage when using the county council lorries;
this should indicate information about the number of miles
between the division depot, or the suppliers stores, and
the sites, the rate per mile as estimated by the central
repair depot, and the cost of haulage and quantities

transported.
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(2) The cost of haulage when the supplier delivers the
materials directly to site by his own lorries; this
should include information about the quantity of
materials delivered to site, the price per unit of

materials, and the cost of haulage.

The total cost of materials should consist of the total of the first

bart, materials costs, and the second part, haulage costs. Entries

in this record should either be from the store requisition or the

receipt of materials signed by the foremen on site for materials

delivered directly to site, and the haulage form for the county council

lorries.

The size and number of materials records which should be kept for each

operation should depend on the types and number of materials required

to complete the operation.

The following is a brief description of some of the materials records

which should be kept for recording materials costs in particular

circumstances.

1.

In case of an operation requiring more than three items of
materials classified under the same sub-group in the cost element
codes, a separate material record should be prepared for recording
the costs of these items of materials. Figure 4.12 represents
such a type of record and, as an example, the figure represents
the materials record for materials sub-groups 1111 'slag' and

1911 'haulage of slag'.

Figure 4.13 represents the materials record which should be kept
for an operation which does not require more than two items of
materials classified under the same sub-code. It has been
assumed that the operation requires two items of materials
classified under sub-groups, 1541 'timber', and 1954 'haulage of
timber', and only one item of materials classified under sub-
groups 1511 'liquid materials', and 1951 'haulage of liquid
materials'. This type of material record may extend to include

up to four sub-groups each covering up to two items of materials.
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3. A main group record may be used to show the total cost of
materials if the materials required for the operation were
recorded in a number of sub-group records. The total of these
sub-group records should be carried forward from the sub-group
records and recorded in the main group record; each period may
vary between a week and a month according to the need and
importance of the information obtained from the record.

Figure 4.14 represents this type of record illustrating the

main group 141 'fences', and 1941 'haulage of fences', record.
Entries in this record should be through the sub-group records
and this means that there is no relationship between the prime

documents and the record.

4, Another type of main group record which may be prepared for each,
large project, division, or whole department, is the haulage
record, Figure 4.15. This record, as for any main group,
depends upon the sub—group records and, therefore, also has wme
relationship with the prime documents. Thié type of record
should be prepared if the information included in the record is
needed. Figure 4.15 illustrates the haulage record for construct-
ion materials which may be used for a large project or for each
division. Another column for recording the division number should

be added to the record if used for the whole department.

The calculation of the total materials cost used in the operation should
be recorded in one of the first two records described above and this
necessitates the separation between the purchase price and haulage

cost of the different types of materials; this should then appear in

the prime documents and in all materials tenders.

2. Labour Records

The purpose of the labour records is to calculate the labour costs,
and to facilitate the presentation of information needed for control
and decision making. This information should cover analysis of the

weekly hours and their corresponding costs.
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The cost unit labour cost consists of the actual costs of the

permanent and temporary roadmen, and/or the lorry drivers and plant
operators(G) who are directly involved in carrying out the work in
the operation for the whole day or part of the day, this being
normal procedure in the Highways Department. There should be a
separate record for recording the cost of each category of worker,
which is not different except for the use of the appropriate code
number in each record as classified and coded in cost element code

No. 2 -~ Appendix 3.

Figure 4.16, represents the labour record for permanent labour, the
record covers the workers personal information such as his name,
number, rate per/hour, and gang number; it also covers the different
sources of payment as classified in the labour code, consisting of
wages, bonus payment, and employment costs. The items of labour
cost which represent the detail of each of the above main groups are
used as the headings of two columns, the first is for the number of
hours spent on this item, and the second is for the cost of these

(7)

hours according to the worker rate per hour. Entries in the

labour records should be from the workers' weekly worksheets.

The lorry drivers and the plant operators costs were not included

in the plant daily rates for the following reasons.

(a) 1t facilitiates the calculation of the plant rate per day or
per hour for each of the plant cost centres.

(b) The lorry drivers or plant operators may be involved in the
improvement or maintenance manual work.

(c) The Highways Department may hire an item of plant without the
operator.

(d) The Highways Department may use a temporary driver or plant
operator for its own plant.

(¢) The separation between the cost of hiring items of plant and
the cost of drivers or operators should facilitate the
presentation of information used for comparisons and decision
making.

(f) The drivers and plant operators records should facilitate the
control of the cost of these workers.

7 The calculation of rate per hour for the hired plant drivers and
operators necessitate that the hiring companies should separate
between the cost of the hiring items of plant and the cost of the

drivers or operations and their tenders and invoices.
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3. Plant Records

This record represents the cost of plant used in each operation

according to the number of days for which each item was used, and

8)

the rate per day which the central repair depot,( or the plant

hiring company, charges for the use of this item of plant. The

plant records should facilitate the presentation of plant costs,

used in the operation, in such a way as to enable management to

control the cost of plant and for decision making. The plant code

No. 3 - Appendix 3 - should be used as the heading of the plant

cost record. The size and number of records which should be kept

for each operation depend upon the number of items of plant needed

for each operation and its source. Therefore, the plant records may

cover the cost of a main-group, or sub-code of plant in the following

manncr.

(1)

The main group record. This record should be used when

there are a large number of items under a main group of
plant in use in the operation. Figure 4.17 is an

example of this type of plant record. The figure
illustrates the plant record for an operation which

needs: two emulsion sprayers (the central repair depot
provide one and the second is hired from a hiring company) ;
twin burner heater and planer (provided by the central
repair depot); bitumen heater, asphalt power finisher,

and sand spreader (hired from a hiring company) . The
appropriate cost element code for each of these items of
plant is used as a heading in the record, and each heading
covers information about the actual number of working days,

the rate per day and the total cost.

8

This rate should be predetermined for each plant cost centre, and

should be recorded in the plant cost centre records as recovered

costs.
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(2) The sub-code record. This record should be used in the

case of an operation requiring not more than two items

of plant classified under a main group; Figure 4.18
represents this type of plant record. This record, as

for the previous one, should present the cost of each item
of plant according to its source, and cover information
about the actual number of working days, rate per day,

and total cost. Figure 4.18, represents the plant record
for an operation which requires the use of county council
and hired vans; namely 3 ton and 5 ton county council
lorries, 5 ton and 7 ton hired lorries, and a county council
low loader trailer and water tank. The record represents
the total cost of each item and each main group of plant,
and, at the same time, the total cost of plant as classified

under the appropriate sub-code.

It is possible to include items of plant which are classified under
different plant sub-codes in one sub-code record if the number of

plant items required for the operation is not more than six and, in
this case, the record should show a separate total for each sub-code
and the totals of the sub-codes. The operation, or cost unit, and

the road code number should be recorded on the top of each record; the
entries in the plant cost records should be from the plant weekly

returns.

4, The expenses record

This record should be kept if the operation required hiring of
site. The record should include the period, rate of hiring and the
cost of hiring. It should also include any other operational expenses
classified in the expenses code No. 4, see Appendix 3. Entries in

this record should be from the hiring agreement and/or evidence of

payments.
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S. The contractors works record

The maintenance or improvement operations may be earried
out by a contractor. In this case the Illighways Department will not
be responsible for controlling the cost, and will not be expected
to interfere with the working procedures. Its responsibility will
be limited to supervising the work and paying the cost of the
finished work according to the engineer's certificate. The first
responsibility, supervision, rests with the particular foreman or
engineer in the division; the second, paying the cost of the
finished work, necessitates the knowledge of the payment conditions
according to the tender accepted and the engineer's certification.
The conditions of payment may include certain retentions from the
certification total payable at the end of the operation; this is
a 'cash' procedure and should not effect the cost records. Therefore,
the total cost of the finished work, described in the engineer
certificates, should be recorded in the contractor's record; the

other financial conditions should be recorded as extra information.

Figure 4.19 represents the contractor's record for an improvement
pbroject. The cost of each operation should be recorded from the
engineer's certificate under the appropriate heading. Each heading
covers information about quantities of finished work, the rate per
unit, as approved in the accepted tender, and the total cost. The
financial information (which covers the total cost of the contract,
the amount of cash paid to the contractor, and the retention from the
engineer's certificates), should be recorded against any cost entries;
the recording procedures of the financial information may take place
after payment. The date of entries, the engineer's certificate
reference and the cheque or receipt number, should be recorded against

any entry in the appropriate part of the record.

G. The operational worksheets

A weekly operational cost sheet should be prepared for presenting
the total cost of each operation. The totals of the cost unit records
described in this section should be carried forward every week and

entered in the cost sheet under the appropriate cost element code.
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This cost sheet should present the weekly and accumulated cost of

each operation. Figure 4.20 represents this cost sheet.

An alternative cost sheet should be kept for large improvement
projects, which may consist of a number of operations. This cost
sheet should, in principle, be the same as the operational cost
sheet except that it should include the totals of a number of cost
units records instead of only one. This project cost sheet is

shown in Figure 4.21

The maintenance cost units records should be kept in the divisional
cost accounting offices, and the improvement cost units record should

be kept in the cost accounting section in the Head Office.

Summary of the cost accounting records in the Highways Department

A description of the cost accounting records which should be kept in
the various locations of the Highways Department have been described
in detail in this chapter. The relationship between the cost
accounting records and the Highways Department locations can be shown

diagrammatically in Figure 4.22.

The number of records which should be kept in each of the above
locations should depend on the number of improvement and maintenance
operations which are carried out in each division, on the size of the
central repair depot and central laboratory, and on the numbei of

plant cost centres.
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OPERATION COST SHEET NO:

Road No: Cost Unit No: Division No:
Materials Labour Plant Expenses Contractor
No Date Total Code No Code No Code No Code No ngrkN
(1) (2) ( L ode No
3} (&) (5)
Tigure 4.20
A weekly operational cost sheet
N PROJECT COST SHEET NO:
Road No: Project No: Diviegion No:
o
Cogt Description Material| Labour Plant Expenses ontractor
Unit . Total , work
No Date Code of Cost Code No |Code No | Code No{ Code No Code No
o Cost Unit (1) (2) (3) (4) (5)

A weekly project cost sheet
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CHAPTER 5

THEORETICAL SURVEY OF BUDGETING AND BUDGETARY CONTROL AND THEIR

APPLICATION IN THE HIGHWAYS DEPARTMENT

The word '"budget" is used in cost accounting literature in two ways. It
is used to describe the over-all plan of operations expressed in
quantitative terms, and its second connotation refers to the sub-division

(1

of the over-all plan.

Summary of the historical development of budgeting

The historical development of budgeting has been presented by SOLOMONS,
(2) he mentions the use of budgeting as the source of forecasting and
acting on forecasting as a very old practice; JOSEPH in Egypt, developed

a budget of corn supplies, and planned PHAROH's investment and consumption
policy to cover a period of seven years. In less remote times, in Britain,
the practice of drawing up a Governmental budget each year is about 200
years old whereas in the United States it dates back only to the beginn-
ing of this century. SOLOMONS also mentions that the first writer to

show an interest in accounting for the future as well as for the past

was DE CAZAUX, whose work was on agricultural accounting. The DE CAZAUX
budget was a combined business and family budget, and is almost similar

to the business budgets as known today. ELarly in the present century the

! G A WELSCH. 'Budgeting profit planning and control'. Second edition,

(New Jersey, Prentice-llall, inc. Lnglewood Cliffs., 1964) p.5

D SOLOMONS. FRditor "Studies in costing'. (London, Sweet & Maxwell
Ltd., 1952). p.46.
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incorporation of budgets into the cost records, for the purpose of
controlling expenditure, was introduced by S H BUNNELL; his budgets
lacked the flexibility which permits the adjustment of the budget
figures according to the changes in circumstances which supervened
during the period for which the budget was drawn up. At about the same
time HENRY HESS expressed the basic idea of flexible budgets in his
article "Manufacturing: capital, cost, profit, and dividends' when

(3)

discussing the use of expense forecasts.

Budget definitions

Budget has been defined by the cost accountants and other writers as

follows:

In 1930 an international conference on budgetary control was held in

Geneva and adopted the following definition:

"Budgeting is not merely control, it is not merely forecasting,
it is an exact and rigorous analysis of the past and the
probable and desired future experience, with the view to
substituting considered intention for opportunities in
management''. (4)

A “team of 34 FEuropean experts from eleven different countries, who made
a survey of how accounting performed in the United States, defined budget

as the following:

"A plan of operating in monetary terms, it consequently includes

a forecast of income and expenditure and of receipts and costs

for a specific period, usually 12 months. This notion of a

plan is most important; and it is here that this form of budget
differs markedly from budgets of public services, the main purpose
of which is to fix the allocation of spending a department must
not exceed"'. (%)

Ibid. pp. 46.47

R S Edwards. 'The approach to Budgetary control'. Edited by S D
Solomons "Studies in costing''. op. cit., p. 365

R I DICKEY. op. cit., pp.20.7-8
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Before 1974, the Institute of Cost and Management Accountants presented

the following definition:

"A budget can be defined as a financial or quantitative
interpretation prior to a defined period of time, of a
policy to be pursued for that period to attain a given
objective', (6)

In 1974, the Institute published the terminology of management and

financial accountancy, which contained the following definition of

budget.

"Financial and/or quantitative statements, prepared and approved
prior to a defined period of time, of the policy to be pursued
during that period for the purpose of attaining a given objective.
They may include income, expenditure and the employment of
capital',

SHILLINGLAW, in his book "Cost accounting Analysis and Control' defined

budget as:

"A predetermined plan of action developed and distributed as a
guide to current operations as_a partial basis for the subsequent
evaluation of performance',

In the meantime, WOOD, described the budget in his article '""Budgetary

control: time for change?'" as follows:

"Budget can be described as a set of objectives designed to satisfy
an overall plan to be achieved by managers and departments in a
company". (9)

DAVISON, in his article "Budgeting control and long term planning",

defined budget through the following statement:

6 The Institute of cost and works accountants "An introduction to
budgetary control, standard costing, material control and production
control'. Twenty-fifth edition, October 1969. p.7.

7 The Institute of cost and management accountants "Terminology of
management & financial accountancy". op. cit., p. 45.

8 G SHILLINGLAW. '"Cost accounting analysis and control™. (Illinois,
Irwin. Inc. llomewood 1967) p. 15.

9 W A WOOD. ''Budgetary control: time for change?" The Commercial

Accountant. Vol. XXI. No. 2. April 1970. p. 132
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"A budget in business provides a bridge between a plan and its
accomplishment., It is a financial statement which shows in
detail where the business progresses toward its objectives and
provides a basis for detailed instruction to employees in
achieving the objective. The firm's objectives are set by the
plan and a budget is useless unless it reflects a good plan. It
is the plan itself which determines the profitability of the
enterprise and the budget expresses this profitability'. (10)

On the other hand EDLY defined the budget through a comparison between

budgets and accounts as the following:

"A budget is a statement about what is expected or planned to
happen, an account is a statement about what had happened. A
budget therefore should be regarded as an estimate or forecast
and in this sense the account is the fundamental statement'. il)

Roy PILCHER, Professor of Buildings, University of Manchester, defined

budget as follows:

(12)

"It is a device through which planning and control can be integrated'.

From the above definitions, one can conclude that there is no approved
definition for a budget, and it is rather difficult to define one to

represent the term budget in this research.

ABDEL-RAHIM, found it easier to describe the term rather than to define

it; he presents the following description:

"The budget is an approved plan of action, based on certain
assumptions related to the ente;§rise's objectives to deal
with a given future period". (13

This description contains what this research means by the term "budget'.

The budget is a plan for the next period which should be approved before

10 I H DAVISON, "Budgetary control and long term planning'. Management
Accounting, Vol, 45 No. 10. p. 406

11 H C EDEY. 'Business budget and acccunts'. (London, Hutchinson & Co.
Ltd., 1966). p. 9

12 R PILCHER. ‘"Appraisal and control of project costs'. (London, McGraw-
Hill Book Company Limited. 1973). p. 204

13

A 1 ABDEL-RAHIM, "Industrial Manager's acceptance and use of budgetary
contrcl techniques an empivical approach', Unpublished Ph.d thesis,
University of Manchester, Institute of Science and Technology, July
1966, p. 14
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becoming a budget, and the budget should be presented to the different

levels of management as a basis for the programme of work. The budget

may be expressed in financial and/or quantitative terms.

Budgetary control definition

The Institute of Cost and Management Accountants defined budgetary control

as:

"The establishment of departmental budgets relating the
responsibilities of executives to the requirements of a policy,
and the continuous comparison of actual with budgeted results,
either to secure by individual action the objective of the
policy or to provide a basis for its revision'. (14)

DICKEY, defined it as the following:

"Budgetary control in its broadest sense means the use of a
comprehensive system of budgeting to aid management in carrying
out its function of planning, coordinating, and control of
operations." 15)

SCOTT, in his definition of budgetary control suggested that it is a

system of management control, he states:

"The term budgetary control is applied to the system of management
control and accounting in which all operations are forecasted and
so far as possible planned ahead, and the actual results compared
with forecasted and planned ones'. (16)

Other writers confused budget and budgetary control when defining
budgetary control, and their definitions to budgetary control are not

accurate, For example, OWLER and BROWN defined it as:

"Budgetary control is the planning in advance of the various
functions of a business so that the business as a whole can
be controlled', (17)

14 The Institute of Cost and Management Accountants "Terminology of

Management & Financial Accountancy' op. cit., p. 13

-
15 R 1 DICKEY. op. cit., p. 20.13

16 J A SCOTT. '"Budgetary control and standard costs'" fifth edition

(London, Sir Isaac & Sons Ltd. 1961) p.10

17 L W OWLER & J L BROWN '"Cost accounting and costing methods"., Twelfth

edition (London, Macdonald and Bvans. 1970) p. 455
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and GARDEN, in his definition of budgetary control states:

"Budgetary control has been defined as an exact and rigorous
analysis of the past, and the probable and desired future
experience with a view to substituting considered intention
for opportunism in management''. (18)

on the other hand an example of an inaccurate definition, in my opinion,

is the one presented by COURT, who defined budgetary control as:

"The planning and coordinating of the function in advance in
order to achieve the maximum profit and efficiency compatible
with the stabilising of the business, and controlling all

operations so that ag%ual results compare favourably with such.
budgeting plans', (1

It is not clear, therefore, from these definitions what budgetary control
is. Is it the system as a whole, or is it the procedures of planning and
control in the enterprise? It is important for this research to define
"Budgetary Control" as clearly as possible, and to show its relation with
management, SMITH, in his article "Budgetary Control in medium size
business' presents a definition which answers the above questions, and

simultaneously explains what is meant by "budgetary control' he states:

"I take it to be a technique of management which plans and
coordinates all functions of the business towards the objectives
of maximum profitability, and exercises control to ensure that
actual business operations do conform as closely as possible to
the plans'. 20)

According to this definition ''Budgetary control" is a technique of
management, and that means that it is not of itself control but a means

of control provided for management, who may or may not use it for control.

Budgetary control as a technique consists of planning to achieve the
objective of the enterprise which may Dbe maximum profitability, or the

lower cost of a service; this can be done through the establishment of

18 D J GARDEN, '"Flexible Budget and Control". (London, Macdonald and
Evans, 1937) p. 4

19 H P COURT. 'Budgetary control'. (London, Sweet & Maxwell, 1951) p.3

20 J E SMITH. 'Budgetary control in a medium size business'. The Cost

Accountant. Vol. 39 No. 5 May 1969. p. 133
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the enterprise "budget" and the exercising‘of control over all the
enterprise operations through the comparisons between the actual costs
and performance and those budgeted. In this research "Budgetary Control"
will mean the use of budgets and the exercising of control as a technique

of management which aims to help management in planning, coordinating and

controlling the enterprise,

The planning function and budgetary control

Planning refers to the predetermination of a course of action in such

detail that every responsible unit of the enterprise may be guided

thereby. (21)

Budgetary Control requires the development of the enterprise budget which
should reflect the enterprise's long-range objectives, extending beyond
one year, and the short-term objectives which are generally concerned
with one year, WELSCH, mentioned that management should concern itself
with developing the long-range objectives which are time-segmented in
detail as short-range objectives, which may be broken down further by
period and department. He also emphasised the importance of bringing

all levels of management into the planning function; but at the same

time emphasised that:

"This should not be overemphasised as there are at least three
very basic principles involved., TFirst, active participation of
all managerial levels in shaping the desired goals and the plans
for achieving them has a decidedly healthful effect on interest,
enthusiasm, and morale. Such personnel factors enhance esprit
de corps and productivity benefits. Second, active participation
by all members of management makes them aware of how their particular
functional shares fit in the total operation and of the necessity
for interdepartmental cooperation. Third, junior members of
management, having participated in the planning function are
adequately informed as to the future with respect to objectives,
problems, and other considerations. Nothing is more discouraging
and damaging to the morzle of the lower level supervisor than to

be '"in the dark' about what is expected in the future'. )

21 J I PRICE. 'The Budget Comes of Age". Harvard Business Review. Vol.

22 No., 3 May-June 1954. p. 60.

%2 G A WELSCH. op. cit., pp.9-13.



In establishing the budget, management shoulgq determine the appropriate

approach which shoulg be followed for establishing the enterprise budget
according to the enterprise limiting factor. HEGAZI says that there are

three approaches which can be used as the basis for establishing the

enterprise budget, These approaches are:(23)
1. The sales budget approach, which should be used where the setting
" - 1eCT Approach

S .
of an objective 'sales target" forms the cornerstone of any programme

of action, and upon its accuracy depends the success of establishing

all other budgets,

2. The production capacity approach, which should be used where the
=~ ~2Pacily approach
knowledge of what is known as "'production capacity" helps to formulate
better ideas about desired results and understanding of expectation,

The emphasis here is put on economic Ccapacity utilisation,

3. The profitability approach, which should be used where the profit

consciousness element is most noticeable. The knowledge of the
break—even—point, and the understanding of the margin of safety
will help management to make decisions concerning the future. The

emphasis here is on margins of profits at varying levels of activity.

After determining the appropriate approach, which should be employed as
the basis of the enterprise budget, management should prepare the enter-
prise budget starting with the key budget, which should differ according
to the chosen approach. SIDEBOTHAM, mentioned that "a high standard of
achievement of the "key budget" is essential if dislocation of the whole
production activity of the firm is to be avoided'. (24)
It must be remembered that the budget plan cannot be based on guess work
without discussing the risk of stultifying the enterprise on which it is
imposed. A carefully planned survey is essential, and it must be remember-—
e€d that revision of the original budget should be carried out from time

to time as a result of changes in conditions beyond the control of

(25)
management.

A M HEGAZI,., op. cit., p. 103.

24 R ST DEBOTHAM "Accounting for industrial management' (Oxford,

Pergamon Press. 1964)

25 "Budgetary Control - Basic Principles". The Commercial

R E GLEW. 1e
Accountant Vol. XXI. No. 4. October 1970. p. 287.
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The control function and budgetary control

The relationship between control and budgetary control has been explained

by PEIRCE, he states:

"Control 