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Chapter 1
Introduction

1.1 Management accounting

In Management accounting or managerial account-
ing, managers use the provisions of accounting informa-
tion in order to better inform themselves before they de-
cide matters within their organizations, which aids their
management and performance of control functions.

1.1.1 Definition
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IFAC Definition of enterprise financial management concerning
three broad areas: cost accounting; performance evaluation and
analysis; planning and decision support. Managerial accounting
is associated with higher value, more predictive information.”!
Copyright July 2009, International Federation of Accountants

One simple definition of management accounting is the
provision of financial and non-financial decision-making
information to managers.?!

According to the Institute of Management Accountants
(IMA): “Management accounting is a profession that in-
volves parmering in management decision making, devis-
ing planning and performance management systems,and
providing expertise in financial reporting and control to as-
sist management in the formulation and implementation of

an organization’s strategy”.)

1.1.2  Scope, practice, and application

The American Institute of Certified Public Accountants
(AICPA) states that management accounting as practice
extends to the following three areas:

e Strategic management—advancing the role of the
management accountant as a strategic partner in the
organization.

e Performance management—developing the practice
of business decision-making and managing the per-
formance of the organization.

e Risk management—contributing to frameworks and
practices for identifying, measuring, managing and
reporting risks to the achievement of the objectives
of the organization.

The Institute of Certified Management Accountants
(CMA) .states “A management accountant applies his or
her professional knowledge and skill in the preparation
and presentation of financial and other decision oriented
information in such a way as to assist management in the
Sformulation of policies and in the planning and control of
the operation of the undertaking”. Management accoun-
tants therefore are seen as the “value-creators” amongst
the accountants. They are more concerned with for-
ward looking and taking decisions that will affect the fu-
ture of the organization, than in the historical recording
and compliance (score keeping) aspects of the profes-
sion. Management accounting knowledge and experience
can therefore be obtained from varied fields and functions
within an organization, such as information management,
treasury, efficiency auditing, marketing, valuation, pric-
ing and logistics. In 2014 CIMA created the Global Man-
agement Accounting Principles (GMAPs). The result of
research from across 20 countries in five continents, the
principles aim to guide best practice in the discipline.*!


https://en.wikipedia.org/wiki/Accounting
https://en.wikipedia.org/wiki/Institute_of_Management_Accountants
http://www.cgma.org/Resources/Reports/Pages/GlobalManagementAccountingPrinciples.aspx
http://www.cgma.org/Resources/Reports/Pages/GlobalManagementAccountingPrinciples.aspx

1.1.3 Differences between financial ac-
countancy and management ac-

counting
Management accounting information differs from
financial accountancy information in several ways:

e while shareholders, creditors, and public regulators
use publicly reported financial accountancy infor-
mation, only managers within the organization use
the normally confidential management accounting
information;

e while financial accountancy information is histori-
cal, management accounting information is primar-
ily forward-looking;

e while financial accountancy information is case-
based, management accounting information is
model-based with a degree of abstraction in order
to support generic decision making;

e while financial accountancy information is com-
puted by reference to general financial accounting
standards, management accounting information is
computed by reference to the needs of managers,
often using management information systems.

Focus : Financial accounting focusses on the company as
a whole .

Management accounting provides detailed and disagre-
gated information about products, individual activities,
divisions, plants, operations and tasks.

1.1.4 Traditional vs. innovative practices

Roots in Accounting Profession
1920 1935 1980

| Std. Costing,
i

2008

GIE | : |

Rootsin Other Disciplines i )
Production Scheduling————— Theory of Constraints —i—o

Lean Thinking

Lean Acc

— Production Method Centric
—+ Accounting Method Centric
— Principle-based

Managerial costing time line”! Used with permission by the au-
thor A.van der Merwe Copyright 2011 All Rights Reserved.

The distinction between traditional and innovative ac-
counting practices is perhaps best illustrated with the
visual timeline (see sidebar) of managerial costing ap-
proaches presented at the Institute of Management Ac-
countants 2011 Annual Conference.

CHAPTER 1. INTRODUCTION

Traditional standard costing (TSC), used in cost account-
ing, dates back to the 1920s and is a central method
in management accounting practiced today because it is
used for financial statement reporting for the valuation
of income statement and balance sheet line items such
as cost of goods sold (COGS) and inventory valuation.
Traditional standard costing must comply with generally
accepted accounting principles (GAAP US) and actually
aligns itself more with answering financial accounting re-
quirements rather than providing solutions for manage-
ment accountants. Traditional approaches limit them-
selves by defining cost behavior only in terms of produc-
tion or sales volume.

In the late 1980s, accounting practitioners and educators
were heavily criticized on the grounds that management
accounting practices (and, even more so, the curriculum
taught to accounting students) had changed little over the
preceding 60 years, despite radical changes in the busi-
ness environment. In 1993, the Accounting Education
Change Commission Statement Number 4! calls for fac-
ulty members to expand their knowledge about the actual
practice of accounting in the workplace.[”l Professional
accounting institutes, perhaps fearing that management
accountants would increasingly be seen as superfluous in
business organizations, subsequently devoted consider-
able resources to the development of a more innovative
skills set for management accountants.

Variance analysis is a systematic approach to the compar-
ison of the actual and budgeted costs of the raw materials
and labour used during a production period. While some
form of variance analysis is still used by most manufac-
turing firms, it nowadays tends to be used in conjunction
with innovative techniques such as life cycle cost anal-
ysis and activity-based costing, which are designed with
specific aspects of the modern business environment in
mind. Life-cycle costing recognizes that managers’ ability
to influence the cost of manufacturing a product is at its
greatest when the product is still at the design stage of its
product life-cycle (i.e., before the design has been final-
ized and production commenced), since small changes to
the product design may lead to significant savings in the
cost of manufacturing the products.

Activity-based costing (ABC) recognizes that, in mod-
ern factories, most manufacturing costs are determined
by the amount of 'activities’ (e.g., the number of pro-
duction runs per month, and the amount of production
equipment idle time) and that the key to effective cost
control is therefore optimizing the efficiency of these ac-
tivities. Both lifecycle costing and activity-based costing
recognize that, in the typical modern factory, the avoid-
ance of disruptive events (such as machine breakdowns
and quality control failures) is of far greater importance
than (for example) reducing the costs of raw materials.
Activity-based costing also deemphasizes direct labor as
a cost driver and concentrates instead on activities that
drive costs, as the provision of a service or the produc-
tion of a product component.


https://en.wikipedia.org/wiki/Financial_accountancy
https://en.wikipedia.org/wiki/Financial_accountancy
https://en.wikipedia.org/wiki/Management_information_system
https://en.wikipedia.org/wiki/Institute_of_Management_Accountants
https://en.wikipedia.org/wiki/Institute_of_Management_Accountants
https://en.wikipedia.org/wiki/Traditional_standard_costing
https://en.wikipedia.org/wiki/Cost_accounting
https://en.wikipedia.org/wiki/Cost_accounting
https://en.wikipedia.org/wiki/Standard_costing
https://en.wikipedia.org/wiki/Variance_(accounting)
https://en.wikipedia.org/wiki/Whole-life_cost
https://en.wikipedia.org/wiki/Whole-life_cost
https://en.wikipedia.org/wiki/Activity-based_costing

1.1. MANAGEMENT ACCOUNTING

Other approach that can be viewed as innovative to the
U.S. is the German approach, Grenzplankostenrechnung
(GPK). Although it has been in practiced in Europe for
more than 50 years, neither GPK nor the proper treatment
of 'unused capacity' is widely practiced in the U.S. GPK
and the concept of unused capacity is slowly becoming
more recognized in America, and ‘“could easily be consid-

ered 'advanced' by U.S. standards”®)

One of the more innovative accounting practices avail-
able today is resource consumption accounting (RCA).
RCA has been recognized by the International Federation
of Accountants (IFAC) as a “Sophisticated approach at
the upper levels of the continuum of costing techniques™®’
because it provides the ability to derive costs directly
from operational resource data or to isolate and mea-
sure unused capacity costs. RCA was derived by tak-
ing the best costing characteristics of the German man-
agement accounting approach Grenzplankostenrechnung
(GPK), and combining the use of activity-based drivers
when needed, such as those used in activity-based cost-
ing. With the RCA approach, resources and their costs
are considered as “foundational to robust cost modeling
and managerial decision support, because an organiza-
tion’s costs and revenues are all a function of the resources

and the individual capacities that produce them”°)

1.1.5 Role within a corporation

Consistent with other roles in modern corporations, man-
agement accountants have a dual reporting relationship.
As a strategic partner and provider of decision based
financial and operational information, management ac-
countants are responsible for managing the business team
and at the same time having to report relationships and
responsibilities to the corporation’s finance organization
and finance of an organization.

The activities management accountants provide inclusive
of forecasting and planning, performing variance analy-
sis, reviewing and monitoring costs inherent in the busi-
ness are ones that have dual accountability to both finance
and the business team. Examples of tasks where account-
ability may be more meaningful to the business manage-
ment team vs. the corporate finance department are the
development of new product costing, operations research,
business driver metrics, sales management scorecarding,
and client profitability analysis. (See Financial model-
ing.) Conversely, the preparation of certain financial re-
ports, reconciliations of the financial data to source sys-
tems, risk and regulatory reporting will be more useful to
the corporate finance team as they are charged with ag-
gregating certain financial information from all segments
of the corporation.

In corporations that derive much of their profits from the
information economy, such as banks, publishing houses,
telecommunications companies and defence contractors,
IT costs are a significant source of uncontrollable spend-

ing, which in size is often the greatest corporate cost af-
ter total compensation costs and property related costs.
A function of management accounting in such organiza-
tions is to work closely with the IT department to provide
IT cost transparency.!!”

Given the above, one view of the progression of the ac-
counting and finance career path is that financial account-
ing is a stepping stone to management accounting. Con-
sistent with the notion of value creation, management ac-
countants help drive the success of the business while
strict financial accounting is more of a compliance and
historical endeavor.

1.1.6 Specific methodologies
Activity-based costing (ABC)

Main article: Activity-based costing

Activity-based costing was first clearly defined in 1987
by Robert S. Kaplan and W. Bruns as a chapter in their
book Accounting and Management: A Field Study Per-
spective. They initially focused on the manufacturing in-
dustry, where increasing technology and productivity im-
provements have reduced the relative proportion of the
direct costs of labor and materials, but have increased rel-
ative proportion of indirect costs. For example, increased
automation has reduced labor, which is a direct cost, but
has increased depreciation, which is an indirect cost.

Grenzplankostenrechnung (GPK)

Main article: Grenzplankostenrechnung_(GPK)

Grenzplankostenrechnung is a German costing method-
ology, developed in the late 1940s and 1960s, designed
to provide a consistent and accurate application of how
managerial costs are calculated and assigned to a prod-
uct or service. The term Grenzplankostenrechnung, of-
ten referred to as GPK, has best been translated as either
marginal planned cost accounting!'! or flexible analytic
cost planning and accounting '

The origins of GPK are credited to Hans Georg Plaut, an
automotive engineer, and Wolfgang Kilger, an academic,
working towards the mutual goal of identifying and de-
livering a sustained methodology designed to correct and
enhance cost accounting information. GPK is published
in cost accounting textbooks, notably Flexible Plankosten-
rechnung und Deckungsbeitragsrechnung!"?! and taught at
German-speaking universities.

Lean accounting (accounting for lean enterprise)

Main article: Lean accounting


https://en.wikipedia.org/wiki/Grenzplankostenrechnung
https://en.wikipedia.org/wiki/Resource_consumption_accounting
https://en.wikipedia.org/wiki/International_Federation_of_Accountants
https://en.wikipedia.org/wiki/International_Federation_of_Accountants
https://en.wikipedia.org/wiki/Operations_research
https://en.wikipedia.org/wiki/Financial_modeling
https://en.wikipedia.org/wiki/Financial_modeling
https://en.wikipedia.org/wiki/IT_cost_transparency
https://en.wikipedia.org/wiki/Activity-based_costing
https://en.wikipedia.org/wiki/Grenzplankostenrechnung_(GPK)
https://en.wikipedia.org/wiki/Lean_accounting

In the mid- to late-1990s several books were written
about accounting in the lean enterprise (companies im-
plementing elements of the Toyota Production System).
The term lean accounting was coined during that period.
These books contest that traditional accounting methods
are better suited for mass production and do not support
or measure good business practices in just-in-time man-
ufacturing and services. The movement reached a tip-
ping point during the 2005 Lean Accounting Summit in
Dearborn, Michigan, United States. 320 individuals at-
tended and discussed the advantages of a new approach
to accounting in the lean enterprise. 520 individuals at-
tended the 2nd annual conference in 2006 and it has var-
ied between 250 and 600 attendees since that time.

Resource consumption accounting (RCA)

Main article: Resource Consumption Accounting

Resource consumption accounting (RCA) is formally de-
fined as a dynamic, fully integrated, principle-based, and
comprehensive management accounting approach that
provides managers with decision support information for
enterprise optimization. RCA emerged as a manage-
ment accounting approach around 2000 and was sub-
sequently developed at CAM-I the Consortium for Ad-
vanced Manufacturing—International, in a Cost Manage-
ment Section RCA interest group in December 2001.

Throughput accounting

Main article: Throughput accounting

The most significant recent direction in managerial ac-
counting is throughput accounting; which recognizes the
interdependencies of modern production processes. For
any given product, customer or supplier, it is a tool
to measure the contribution per unit of constrained re-
source.

Transfer pricing

Main article: Transfer pricing

Management accounting is an applied discipline used in
various industries. The specific functions and principles
followed can vary based on the industry. Management ac-
counting principles in banking are specialized but do have
some common fundamental concepts used whether the
industry is manufacturing-based or service-oriented. For
example, transfer pricing is a concept used in manufac-
turing but is also applied in banking. It is a fundamental
principle used in assigning value and revenue attribution
to the various business units. Essentially, transfer pricing
in banking is the method of assigning the interest rate risk
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of the bank to the various funding sources and uses of the
enterprise. Thus, the bank’s corporate treasury depart-
ment will assign funding charges to the business units for
their use of the bank’s resources when they make loans to
clients. The treasury department will also assign funding
credit to business units who bring in deposits (resources)
to the bank. Although the funds transfer pricing process
is primarily applicable to the loans and deposits of the
various banking units, this proactive is applied to all as-
sets and liabilities of the business segment. Once transfer
pricing is applied and any other management accounting
entries or adjustments are posted to the ledger (which are
usually memo accounts and are not included in the legal
entity results), the business units are able to produce seg-
ment financial results which are used by both internal and
external users to evaluate performance.

1.1.7 Resources and continuous learning

There are a variety of ways to keep current and continue
to build one’s knowledge base in the field of management
accounting. Certified Management Accountants (CMAs)
are required to achieve continuing education hours every
year, similar to a Certified Public Accountant. A com-
pany may also have research and training materials avail-
able for use in a corporate owned library. This is more
common in "Fortune 500" companies who have the re-
sources to fund this type of training medium.

There are also journals, online articles and blogs avail-
able. The journal Cost Management (ISSN 1092-
8057)14! and the Institute of Management Accounting
(IMA) site are sources which includes Management Ac-
counting Quarterly and Strategic Finance publications.

1.1.8 Tasks/services provided

Listed below are the primary tasks/services performed by
management accountants. The degree of complexity rel-
ative to these activities are dependent on the experience
level and abilities of any one individual.

e Rate and volume analysis

e Business metrics development

e Price modeling

e Product profitability

e Geographic vs. industry or client segment reporting
e Sales management scorecards

e Cost analysis

o Cost—benefit analysis

e Cost-volume-profit analysis
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e Life cycle cost analysis 1.1.11 See also

o Client profitability analysis e Differences between managerial accounting and fi-

e IT cost transparency nancial accounting

e Capital budgeting e Managerial risk accounting

e Buy vs. lease analysis * Profit model

o Strategic planning 1112 References

o Strategic management advice

[1] Professional Accountants in Business Committee (2009).
Evaluating and Improving Costing in Organizations (Inter-
national Good Practice Guidance). International Federa-
tion of Accountants. p. 7. ISBN 9781608150373.

e Internal financial presentation and communication
e Sales forecasting

e Financial forecastin,
& [2] (Burns, Quinn, Warren & Oliveira, Management Account-

e Annual budgeting ing, McGraw-Hill, London, 2013)

e Cost allocation [3] “Definition of Management Accounting” (PDF). Institute
of Management Accountants. 2008. Retrieved 4 Decem-
ber 2012.

1.1.9 Related qualifications

[4] King, I. “New set of accounting principles can help drive
sustainable success”. ft.com. Retrieved 28 January 2015.
There are several related professional qualifications and

certifications in the field of accountancy including: [5] van der Merwe, Anton (7 September 2011). Presentation

at IMA’s annual conference - Managerial Costing Concep-

. . tual Fi k Session. Orlando, FL: Unpublished.
e Management Accountancy Qualifications uat Brameywort session. EARCO fpubiisie

[6] Accounting Education Change Commission (1993).

* CIMA “Positions and Issues”. Issues Statement Number 4: Im-

¢ ICMA proving the Early Employment Experience of Accountants.

e ICAI Se.lrasota, FL: American Accounting Association. Re-
trieved 2 November 2011.

¢ CMA

) ] ] [7] Clinton, B.D.; Matuszewski, L.; Tidrick, D. (2011).
e Other Professional Accountancy Qualifications “Escaping Professional Dominance?". Cost Management

e Chartered Institute of Public Finance and Ac- (New York: Thomas Reuters RIA Group) (Sep/Oct).

countancy, CIPFA [8] Clinton, B.D.; Van der Merwe, Anton (2006). “Manage-
e Chartered Certified Accountant, (ACCA) ment Accounting - Approaches, Techniques, and Manage-
ment Processes”. Cost Management (New York: Thomas

e Chartered Accountant, (CA) Reuters RIA Group) (May/Jun).

e Certified Public Accountant, (CPA)

[9] Professional Accountants In Business Committee (July

e American Institute of Certified Public 2009). “International Good Practice Guidance: Evaluat-

Accountants ing and Improving Costing in Organizations”. New York:

e Certified Practicing Accountant (CPA Aus- International Federation of Accountants: 24. Retrieved
tralia) 10 November 2011.

e Chartered Global Management Accountant [10] e “Taking Control of IT Costs”. Nokes, Sebastian.
London (Financial Times / Prentice Hall): March
20, 2000. ISBN 978-0-273-64943-4

1.1.10. Methods [11] Friedl, Gunther; Hans-Ulrich Kupper; Burkhard Pedell

(2005). “Relevance Added: Combining ABC with Ger-
man Cost Accounting”. Strategic Finance (June): 56-61.

e Grenzplankostenrechnung (GPK) [12] Sharman, Paul A. (2003). “Bring On German Cost Ac-
counting”. Strategic Finance (December): 2-9.

e Activity-based costing

e Lean accounting
[13] Kilger, Wolfgang (2002). Flexible Plankostenrechnung

* Resource Consumption Accounting und Deckungsbeitragsrechnung. Updated by Kurt Vikas
e Standard cost accounting and Jochen Pampel (12th ed.). Wiesbaden,Germany:
Gabler GmbH.
e Throughput accounting
[14] “Cost Management”. Thomson Reuters. 2011. Retrieved
e Transfer pricing November 12, 2011.
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1.1.13 External links

o CAM-I Consortium for Advanced Manufacturing—
International

e AICPA Financial Management Center — Resource
for CPAs working in business, industry and govern-
ment.

e Institute of Management Accountants — Resource
for Management accountants (CMA’s) working in
industry.

e Chartered Institute of Management Accountants —
Chartered Institute of Management Accountants

e — International Federation of Accountants

e — The Accounting Adventurista Management Ac-
counting

1.2 Comparison of management
accounting and financial ac-
counting

Enterprise Financial Management
e — Some W Managerial B nonsmancs
Accounting L Accounting data capture.

Financial
Accounting

- Costof goods sold
- Inventory valuation

The Domain of
Costing
+ Broduct process, channel, and
cusmer sirategic adaptatons,
+ Enterprise optimzation (e.g..
make vs. buy, outsource, ec )

i
<
2

1
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--- Value-added to managerial decisions --- —eee
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The structure of accounting as documented by the International
Federation of Accountants

The differences between management accounting and
financial accounting include:!!!

1. Management accounting provides information to
people within an organization while financial ac-
counting is mainly for those outside it, such as share-
holders

2. Financial accounting is required by law while man-
agement accounting is not. Specific standards and
formats may be required for statutory accounts such
as in the I.A.S International Accounting Standard
within Europe.

3. Financial accounting covers the entire organization
while management accounting may be concerned
with particular products or cost centres.
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Managerial accounting is used primarily by those within
a company or organization. Reports can be generated for
any period of time such as daily, weekly or monthly. Re-
ports are considered to be “future looking” and have fore-
casting value to those within the company.

Financial accounting is used primarily by those outside of
a company or organization. Financial reports are usually
created for a set period of time, such as a financial year
or period. Financial reports are historically factual and
have predictive value to those who wish to make financial
decisions or investments in a company. Management Ac-
counting is the branch of Accounting that deals primarily
with confidential financial reports for the exclusive use of
top management within an organization. These reports
are prepared utilizing scientific and statistical methods to
arrive at certain monetary values which are then used for
decision making. Such reports may include:

o Sales Forecasting reports
e Budget analysis and comparative analysis
e Feasibility studies

e Merger and consolidation reports

Financial Accounting, on the other hand, concentrates on
the production of financial reports, including the basic re-
porting requirements of profitability, liquidity, solvency
and stability. Reports of this nature can be accessed by
internal and external users such as the shareholders, the
banks and the creditors.

1.2.1 Regulation and standardization

While financial accountants follow Generally Accepted
Accounting Principles set by professional bodies in each
country or International Financial Reporting Standards,
managerial accountants make use of procedures and pro-
cesses that are not regulated by a standard-setting bodies.

Multinational companies prefer to employ managerial
accountants who have a widely recognised certification
such as CGMA, Chartered Global Management Accoun-
tant certified by the AICPA and CIMA, ACMA certi-
fied by the Institute of Cost Accountants of India , Char-
tered Management Accountant certified by the Chartered
Institute of Management Accountants, or CMA, Certi-
fied Management Accountant certified by the Institute of
Management Accountants.

1.2.2 Time Period

Managerial Accounting provides top management with
reports that are future-oriented, while Financial Account-
ing provides reports based on historical information.
There is no time span for producing managerial account-
ing statements but financial accounting statements are
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generally required to be produced for the period of 12
previous months.

1.2.3 Other differences

e There is no legal requirement for an organization
to use management accounting, but publicly traded
firms (limited companies or whose shares are bought
and sold on an open market) must, by law, prepare
financial account statements.

e In management accounting systems there is no re-
quirement for an independent external review but
financial accounting annual statements must be au-
dited by an independent CPA firm.

e In management accounting systems, management
may be concerned about how reports will affect
employees behavior whereas financial management
concerns are about the adequacy of disclosure in fi-
nancial statements.

1.2.4 References

[1] Colin Drury (2007), “Differences between management
accounting and financial accounting”, Management and
Cost Accounting, p. 7, ISBN 9781844805662

1.3 Financial accounting

Financial accounting (or financial accountancy) is
the field of accounting concerned with the summary,
analysis and reporting of financial transactions pertain-
ing to a business.!!! This involves the preparation of
financial statements available for public consumption.
Stockholders, suppliers, banks, employees, government
agencies, business owners, and other stakeholders are ex-
amples of people interested in receiving such information
for decision making purposes.

Financial accountancy is governed by both local and in-
ternational accounting standards. Generally Accepted
Accounting Principles (GAAP) is the standard frame-
work of guidelines for financial accounting used in any
given jurisdiction. It includes the standards, conven-
tions and rules that accountants follow in recording and
summarising and in the preparation of financial state-
ments. On the other hand, International Financial Re-
porting Standards (IFRS) is a set of international account-
ing standards stating how particular types of transactions
and other events should be reported in financial state-
ments. I[FRS are issued by the International Account-
ing Standards Board (IASB).?!®] With IFRS becoming
more widespread on the international scene, consistency
in financial reporting has become more prevalent between
global organisations.

While financial accounting is used to prepare account-
ing information for people outside the organisation or
not involved in the day-to-day running of the company,
management accounting provides accounting information
to help managers make decisions to manage the business.

1.3.1 Objectives of financial accounting

Financial accounting and financial reporting are often
used as synonyms.

1. According to International Financial Reporting Stan-
dards, the objective of financial reporting is:

To provide financial information about the
reporting entity that is useful to existing and
potential investors, lenders and other creditors
in making decisions about providing resources
to the entity.[*!

2. According to the European Accounting Association:

Capital maintenance is a competing objec-
tive of financial reporting."!

1.3.2 Qualities of financial accounting

Financial accounting is the preparation of financial state-
ments that can be consumed by the public and the rel-
evant stakeholders using either HCA or CPPA. When
producing financial statements, they must comply to the
following:!®!

e Relevance: Financial accounting which is decision-
specific. It must be possible for accounting informa-
tion to influence decisions. Unless this characteristic
is present, there is no point in cluttering statements.

e Materiality: information is material if its omission
or misstatement could influence the economic de-
cisions of users taken on the basis of the financial
statements.

e Reliability: accounting must be free from signifi-
cant error or bias. It should be capable to be relied
upon by managers. Often information that is highly
relevant isn’t very reliable, and vice versa.

e Understandability: accounting reports should be
expressed as clearly as possible and should be under-
stood by those at whom the information is aimed.

e Comparability: financial reports from different
periods should be comparable with one another in
order to derive meaningful conclusions about the
trends in an entity’s financial performance and po-
sition over time. Comparability can be ensured by
applying the same accounting policies over time.
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1.3.3 Three components of financial state-
ments

Statement of Cash Flows

The Statement of Cash Flows considers the inputs and
outputs in concrete cash within a stated period. The gen-
eral template of a cash flow statement is as follows: Cash
Inflow - Cash Outflow + Opening Balance = Closing Bal-
ance Example 1: in the beginning of September, Ellen
started out with $5 in her bank account. During that same
month, Ellen borrowed $20 from Tom. At the end of the
month, Ellen bought a pair of shoes for $7. Ellen’s cash
flow statement for the month of September looks like this:

e Cash inflow: $20

e Cash outflow: $7

e Opening balance: $5

e Closing balance: $20 — $7 + $5 = $18

Example 2: in the beginning of June, WikiTables, a com-
pany that buys and resells tables, sold 2 tables. They'd
originally bought the tables for $25 each, and sold them
at a price of $50 per table. The first table was paid out in
cash however the second one was bought in credit terms.
WikiTables’ cash flow statement for the month of June
looks like this:

e Cash inflow: $50 - How much WikiTables received
in cash for the first table. They didn't receive cash
for the second table (sold in credit terms).

e Cash outflow: $50 - How much they'd originally
bought the 2 tables for.

e Opening balance: $0

e Closing balance: $50 — $50 + $0 = $0 - Indeed,
the cash flow for the month of June for WikiTables
amounts to $0 and not $50.

Important: the cash flow statement only considers the ex-
change of actual cash, and ignores what the person in
question owes or is owed.

Profit and Loss Statement (also called Statement of
Comprehensive Income)

In case of service organisations they are called as
profit&loss a/c as income statement.
the profit or loss is determined by :
Sales (revenue) — Cost of Sal’es — total expenses + total
income — tax paid = profit/loss

o If there’s a negative balance , it’s a loss

o if there’s a positive balance , it’s a profit
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Statement of Financial Condition (also called Bal-
ance Sheet)

The balance sheet is the statement showing assets & lia-
bilities. As per the proforma on its right it shows assets
and on its left side it shows liabilities. It helps know the
status of a company. The difference between current as-
sets and current liabilities is called working capital. The
assets and liabilities are mainly divided into 2 types:

1. fixed assets and

2. current assets
The liabilities are

1. long term liabilities and

2. short term liabilities or current liabilities.

The statements assist detailed study and analysis in each
segment. For suppose in case of if you analyse the income
or profit and loss statement that means you analyse the
real meaning to how much earned or sustained loss when
compare to last financial year to this year.

1.3.4 Basic accounting concepts

THE STABLE MEASURING UNIT ASSUMPTION
One of the basic principles in accounting is “The Measur-
ing Unit principle:

The unit of measure in accounting shall be
the base money unit of the most relevant cur-
rency. This principle also assumes the unit of
measure is stable; that is, changes in its gen-
eral purchasing power are not considered suffi-
ciently important to require adjustments to the
basic financial statements.”[”!

Historical Cost Accounting, i.e., financial capital mainte-
nance in nominal monetary units, is based on the stable
measuring unit assumption under which accountants sim-
ply assume that money, the monetary unit of measure, is
perfectly stable in real value for the purpose of measuring
(1) monetary items not inflation-indexed daily in terms of
the Daily CPI and (2) constant real value non-monetary
items not updated daily in terms of the Daily CPI during
low and high inflation and deflation.

UNITS OF CONSTANT PURCHASING POWER
The stable measuring unit assumption is not applied
during hyperinflation. IFRS requires entities to imple-
ment capital maintenance in units of constant purchasing
power in terms of IAS 29 Financial Reporting in Hyper-
inflationary Economies.

Financial accountants produce financial statements based
on the accounting standards in a given jurisdiction.
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These standards may be the Generally Accepted Ac-
counting Principles (GAAP) of a respective country,
which are typically issued by a national standard setter,
or International Financial Reporting Standards (IFRS),
which are issued by the International Accounting Stan-
dards Board (IASB).

Financial accounting serves the following purposes:

e producing general purpose financial statements

e producing information used by the management of
a business entity for decision making, planning and
performance evaluation

e producing financial statements for meeting regula-
tory requirements.

Objectives of Financial Accounting

e Systematic recording of transactions: basic ob-
jective of accounting is to systematically record the
financial aspects of business transactions (i.e. book-
keeping). These recorded transactions are later on
classified and summarized logically for the prepara-
tion of financial statements and for their analysis and
interpretation.®!

o Ascertainment of result of above recorded trans-
actions: accountant prepares profit and loss account
to know the result of business operations for a partic-
ular period of time. If expenses exceed revenue then
it is said that business running under loss. The profit
and loss account helps the management and differ-
ent stakeholders in taking rational decisions. For ex-
ample, if business is not proved to be remunerative
or profitable, the cause of such a state of affair can
be investigated by the management for taking reme-
dial steps.

o Ascertainment of the financial position of busi-
ness: businessman is not only interested in know-
ing the result of the business in terms of profits or
loss for a particular period but is also anxious to
know that what he owes (liability) to the outsiders
and what he owns (assets) on a certain date. To
know this, accountant prepares a financial position
statement of assets and liabilities of the business at
a particular point of time and helps in ascertaining
the financial health of the business.

e Providing information to the users for ratio-
nal decision-making: accounting as a ‘language of
business’ communicates the financial result of an en-
terprise to various stakeholders by means of finan-
cial statements. Accounting aims to meet the finan-
cial information needs of the decision-makers and
helps them in rational decision-making.

e To know the solvency position: by preparing the
balance sheet, management not only reveals what is
owned and owed by the enterprise, but also it gives
the information regarding concern’s ability to meet
its liabilities in the short run (liquidity position) and
also in the long-run (solvency position) as and when
they fall due.

1.3.5 Graphic definition

The accounting equation (Assets = Liabilities + Owners’
Equity) and financial statements are the main topics of
financial accounting.

The trial balance, which is usually prepared using the
double-entry accounting system, forms the basis for
preparing the financial statements. All the figures in the
trial balance are rearranged to prepare a profit & loss
statement and balance sheet. Accounting standards deter-
mine the format for these accounts (SSAP, FRS, IFRS).
Financial statements display the income and expenditure
for the company and a summary of the assets, liabilities,
and shareholders’ or owners’ equity of the company on
the date to which the accounts were prepared.

Assets and expenses have normal debit balances, i.e., deb-
iting these types of accounts increases them.

Liabilities, revenues, and capital have normal credit bal-
ances, i.e., crediting these increases them.

0 = Dr Assets Cr Owners’ Equity Cr Liabilities .

N
. . / Cr Retained Earnings (profit) Cr Common Stock \ . .
N
. . / Dr Expenses Cr Beginning
Retained Earnings \ . Dr Dividends Cr
Revenue . . \ /

\

increased by debits increased by credits Crediting a credit
Thus > account increases its ab-
solute value (balance) Debiting a debit Debiting a
credit Thus > account decreases its
absolute value (balance) Crediting a debit

When the same thing is done to an account as its normal
balance it increases; when the opposite is done, it will de-
crease. Much like signs in math: two positive numbers
are added and two negative numbers are also added. It is
only when there is one positive and one negative (oppo-
sites) that you will subtract.

1.3.6 Financial accounting vs cost account-
ing

See also: Cost accounting

1. Financial accounting aims at finding out results of
accounting year in the form of Profit and Loss Ac-
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https://en.wikipedia.org/wiki/International_Financial_Reporting_Standards
https://en.wikipedia.org/wiki/International_Accounting_Standards_Board
https://en.wikipedia.org/wiki/International_Accounting_Standards_Board
https://en.wikipedia.org/wiki/Accounting_equation
https://en.wikipedia.org/wiki/Asset
https://en.wikipedia.org/wiki/Liability_(financial_accounting)
https://en.wikipedia.org/wiki/Ownership_equity
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https://en.wikipedia.org/wiki/Income_statement
https://en.wikipedia.org/wiki/Income_statement
https://en.wikipedia.org/wiki/Balance_sheet
https://en.wikipedia.org/wiki/Generally_Accepted_Accounting_Practice_(UK)
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https://en.wikipedia.org/wiki/Asset
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https://en.wikipedia.org/wiki/Retained_earnings
https://en.wikipedia.org/wiki/Dividends
https://en.wikipedia.org/wiki/Revenue
https://en.wikipedia.org/wiki/Debit
https://en.wikipedia.org/wiki/Debits_and_credits
https://en.wikipedia.org/wiki/Cost_accounting
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count and Balance Sheet. Cost Accounting aims at
computing cost of production/service in a scientific
manner and facilitate cost control and cost reduc-
tion.

2. Financial accounting reports the results and position
of business to government, creditors, investors, and
external parties.

3. Cost Accounting is an internal reporting system
for an organization’s own management for decision
making.

4. In financial accounting, cost classification based on
type of transactions, e.g. salaries, repairs, insurance,
stores etc. In cost accounting, classification is basi-
cally on the basis of functions, activities, products,
process and on internal planning and control and in-
formation needs of the organization.

5. Financial accounting aims at presenting ‘true and
fair’ view of transactions, profit and loss for a period
and Statement of financial position (Balance Sheet)
on a given date. It aims at computing ‘true and fair’
view of the cost of production/services offered by
the firm.["!

1.3.7 Related qualification

Many professional accountancy qualifications cover the
field of financial accountancy, including Certified Public
Accountant (CPA), Chartered Accountant (CA or other

national designations) and Chartered Certified Accoun-
tant (ACCA).

1.3.8 See also

e Constant item purchasing power accounting
e Historical cost accounting
e Philosophy of accounting

e Accounting analyst, whose job involves evaluating
public company financial statements

e Management accounting, the other main division of
accounting

1.3.9 Further reading

Alexander, D., Britton, A., Jorissen, A., “International
Financial Reporting and Analysis”, Second Edition,
2005, ISBN 978-1-84480-201-2
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Chapter 2

Methods

2.1 Standard cost accounting

Standard cost accounting is a traditional cost account-
ing method introduced in the 1920s,!!! as alternative for
the traditional cost accounting method based on historical
costs.[2113!

2.1.1 Overview

Standard cost accounting uses ratios called efficiencies
that compare the labour and materials actually used to
produce a good with those that the same goods would
have required under “standard” conditions. As long as
actual and standard conditions are similar, few problems
arise. Unfortunately, standard cost accounting methods
developed about 100 years ago, when labor comprised
the most important cost in manufactured goods. Stan-
dard methods continue to emphasize labor efficiency even
though that resource now constitutes a (very) small part
of cost in most cases.

Standard cost accounting can hurt managers, workers,
and firms in several ways. For example, a policy decision
to increase inventory can harm a manufacturing man-
ager’s performance evaluation. Increasing inventory re-
quires increased production, which means that processes
must operate at higher rates. When (not if) something
goes wrong, the process takes longer and uses more than
the standard labor time. The manager appears responsi-
ble for the excess, even though s/he has no control over
the production requirement or the problem.

In adverse economic times, firms use the same efficien-
cies to downsize, rightsize, or otherwise reduce their labor
force. Workers laid off under those circumstances have
even less control over excess inventory and cost efficien-
cies than their managers.

Many financial and cost accountants have agreed for
many years on the desirability of replacing standard cost
accounting. They have not, however, found a successor.
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2.1.2 History

One of the first authors to foresee standard costing was
the British accountant George P. Norton in his 1889 Tex-
tile Manufacturers’ Bookkeeping.'*! John Whitmore, a dis-
ciple of Alexander Hamilton Church, is credited for actu-
ally presenting “the first detailed description of a standard
cost system”! in 1906/08. The Anglo-American man-
agement consultant G. Charter Harrison is credited for
designing one of the earliest known complete standard
cost systems in the early 1910s.!

When cost accounting was developed in the 1890s, la-
bor was the largest fraction of product cost and could
be considered a variable cost. Workers often did not
know how many hours they would work in a week when
they reported on Monday morning because time-keeping
systems (based in time book) were rudimentary. Cost
accountants, therefore, concentrated on how efficiently
managers used labor since it was their most important
variable resource. Now however, workers who come to
work on Monday morning almost always work 40 hours
or more; their cost is fixed rather than variable. How-
ever, today, many managers are still evaluated on their
labor efficiencies, and many “downsizing,” “rightsizing,”
and other labor reduction campaigns are based on them.

Traditional standard costing (TSC), used in cost account-
ing, dates back to the 1920s and is a central method
in management accounting practiced today because it is
used for financial statement reporting for the valuation
of income statement and balance sheet line items such
as cost of goods sold (COGS) and inventory valuation.
Traditional standard costing must comply with generally
accepted accounting principles (GAAP US) and actually
aligns itself more with answering financial accounting re-
quirements rather than providing solutions for manage-
ment accountants. Traditional approaches limit them-
selves by defining cost behavior only in terms of produc-
tion or sales volume.

2.1.3 Standard cost accounting, topics


https://en.wikipedia.org/wiki/Cost_accounting
https://en.wikipedia.org/wiki/Cost_accounting
https://en.wikipedia.org/wiki/Historical_costs
https://en.wikipedia.org/wiki/Historical_costs
https://en.wikipedia.org/wiki/Ratio
https://en.wikipedia.org/wiki/Efficiency_(economics)
https://en.wikipedia.org/wiki/Performance_evaluation
https://en.wikipedia.org/wiki/George_P._Norton
https://en.wikipedia.org/wiki/John_Whitmore_(accountant)
https://en.wikipedia.org/wiki/Alexander_Hamilton_Church
https://en.wikipedia.org/wiki/Standard_cost
https://en.wikipedia.org/wiki/Standard_cost
https://en.wikipedia.org/wiki/G._Charter_Harrison
https://en.wikipedia.org/wiki/Time_book
https://en.wikipedia.org/wiki/Cost_accounting
https://en.wikipedia.org/wiki/Cost_accounting
https://en.wikipedia.org/wiki/Management_accounting
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Historical costs

Historical costs are costs whereby materials and labor
may be allocated based on past experience. Historical
costs are a classification of costs by time. Historical costs
are costs incurred in the past. Predetermined costs are
computed in advance on basis of factors affecting cost el-
ements. In the 19th century and early 20th century time
books were used to register working time, and eventually
determine historical costs.

In modern cost account of recording historical costs was
taken further, by allocating the company’s fixed costs over
a given period of time to the items produced during that
period, and recording the result as the total cost of pro-
duction. This allowed the full cost of products that were
not sold in the period they were produced to be recorded
in inventory using a variety of complex accounting meth-
ods, which was consistent with the principles of Generally
Accepted Accounting Principles (GAAP). It also essen-
tially enabled managers to ignore the fixed costs, and look
at the results of each period in relation to the “standard
cost” for any given product.

For example: if the railway coach company
normally produced 40 coaches per month, and
the fixed costs were still $1000/month, then
each coach could be said to incur an Operating
Cost/overhead of $25 =($1000 / 40). Adding
this to the variable costs of $300 per coach pro-
duced a full cost of $325 per coach.

This method tended to slightly distort the resulting unit
cost, but in mass-production industries that made one
product line, and where the fixed costs were relatively low,
the distortion was very minor.

For example: if the railway coach company
made 100 coaches one month, then the unit
cost would become $310 per coach ($300 +
($1000/ 100)). If the next month the company
made 50 coaches, then the unit cost = $320 per
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2.1.6 Further reading

e Cheatham, Carole B., and Leo R. Cheatham. “Re-
designing cost systems: Is standard costing obso-
lete?.” Accounting horizons 10 (1996): 23-31.

Epstein, Marc J. The effect of scientific management
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coach ($300 + ($1000/ 50)), a relatively minor
difference.

Variance analysis

An important part of standard cost accounting is a
variance analysis, which breaks down the variation be-
tween actual cost and standard costs into various com-
ponents (volume variation, material cost variation, labor
cost variation, etc.) so managers can understand why
costs were different from what was planned and take ap-

propriate action to correct the situation.

2.1.4 See also

e Management accounting

2.2 Cost accounting

Cost accounting is a task of collecting, analyzing, sum-
marizing and evaluating various alternative courses of ac-
tion. Its goal is to advise the management on the most
appropriate course of action based on the cost efficiency
and capability. Cost accounting provides the detailed cost
information that management needs to control current op-
erations and plan for the future.[!!

Since managers are making decisions only for their own
organization, there is no need for the information to be
comparable to similar information from other organiza-
tions. Instead, information must be relevant for a partic-
ular environment. Cost accounting information is com-
monly used in financial accounting information, but its
primary function is for use by managers to facilitate mak-
ing decisions.
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2.2. COST ACCOUNTING

Unlike the accounting systems that help in the prepara-
tion of financial reports periodically, the cost accounting
systems and reports are not subject to rules and standards
like the Generally Accepted Accounting Principles. As
a result, there is wide variety in the cost accounting sys-
tems of the different companies and sometimes even in
different parts of the same company or organization.

2.2.1 Origins

All types of businesses, whether service, manufactur-
ing or trading, require cost accounting to track their
activities.!! Cost accounting has long been used to help
managers understand the costs of running a business.
Modern cost accounting originated during the industrial
revolution, when the complexities of running a large scale
business led to the development of systems for recording
and tracking costs to help business owners and managers
make decisions.

In the early industrial age, most of the costs incurred by
a business were what modern accountants call "variable
costs" because they varied directly with the amount of
production. Money was spent on labor, raw materials,
power to run a factory, etc. in direct proportion to pro-
duction. Managers could simply total the variable costs
for a product and use this as a rough guide for decision-
making processes.

Some costs tend to remain the same even during busy pe-
riods, unlike variable costs, which rise and fall with vol-
ume of work. Over time, these "fixed costs" have be-
come more important to managers. Examples of fixed
costs include the depreciation of plant and equipment,
and the cost of departments such as maintenance, tool-
ing, production control, purchasing, quality control, stor-
age and handling, plant supervision and engineering.'?! In
the early nineteenth century, these costs were of little im-
portance to most businesses. However, with the growth
of railroads, steel and large scale manufacturing, by the
late nineteenth century these costs were often more im-
portant than the variable cost of a product, and allocating
them to a broad range of products led to bad decision
making. Managers must understand fixed costs in order
to make decisions about products and pricing.

For example: A company produced railway coaches and
had only one product. To make each coach, the company
needed to purchase $60 of raw materials and compo-
nents, and pay 6 laborers $40 each. Therefore, total vari-
able cost for each coach was $300. Knowing that mak-
ing a coach required spending $300, managers knew they
couldn't sell below that price without losing money on
each coach. Any price above $300 became a contribution
to the fixed costs of the company. If the fixed costs were,
say, $1000 per month for rent, insurance and owner’s
salary, the company could therefore sell 5 coaches per
month for a total of $3000 (priced at $600 each), or 10
coaches for a total of $4500 (priced at $450 each), and
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make a profit of $500 in both cases.

2.2.2 Cost Accounting vs Financial Ac-
counting

See also: Financial accounting

Financial accounting aims at finding out results of
accounting year in the form of Profit and Loss Ac-
count and Balance Sheet. Cost Accounting aims at
computing cost of production/service in a scientific
manner and facilitate cost control and cost reduc-
tion.

¢ Financial accounting reports the results and position
of business to government, creditors, investors, and
external parties.

Cost Accounting is an internal reporting system
for an organization’s own management for decision
making.

In financial accounting, cost classification based on
type of transactions, e.g. salaries, repairs, insurance,
stores etc. In cost accounting, classification is basi-
cally on the basis of functions, activities, products,
process and on internal planning and control and in-
formation needs of the organization.

Financial accounting aims at presenting ‘true and
fair’ view of transactions, profit and loss for a period
and Statement of financial position (Balance Sheet)
on a given date. It aims at computing ‘true and fair’
view of the cost of production/services offered by
the firm.!

2.2.3 Types of cost accounting

The following are different cost accounting approaches:

Standard cost accounting

e [ ean accounting

Activity-based costing

Resource consumption accounting

Throughput accounting

Life cycle costing

Environmental accounting

Target costing
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https://en.wikipedia.org/wiki/Target_costing
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2.2.4 Elements of cost

Basic cost elements are:

1. Raw materials
2. Labor
3. expenses/overhead
e Material (Material is a very important part of busi-
ness)
e Direct material/Indirect material
e Labor
e Direct labor/Indirect labor
e Overhead (Variable/Fixed)

e Production or works overheads Factory Staff

e Administration overheads Office Staff

e Selling overheads - Cata-
logues,Advertising,Exhibitions,Sales Staft
Costs

e Distribution overheads

e Maintenance & Repair (Office equip-
ment/Factory machinery)

e Supplies

o Utilities Gas Electricity Water Rates

e Other Variable Expenses

o Salaries (Payroll - Wages, NI PAYE Pensions)
e Occupancy (Rent)

e Depreciation (Machinery/Office Equipment)
e Other Fixed Expenses

(In some companies, machine cost is segregated from over-
head and reported as a separate element)

2.2.5 Classification of costs

Classification of cost means, the grouping of costs ac-
cording to their common characteristics. The important
ways of classification of costs are:

1. By Element: There are three elements of costing i.e.
material, labor and expenses.

2. By Nature or Traceability:Direct Costs and
Indirect costs.  Direct Costs are Directly at-
tributable/traceable to Cost object. Direct costs
are assigned to Cost Object. Indirect Costs are
not directly attributable/traceable to Cost Object.
Indirect costs are allocated or apportioned to cost
objects.
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. By Functions: production,administration, selling

and distribution, R&D.

. By Behavior: fixed, variable, semi-variable. Costs

are classified according to their behavior in relation
to change in relation to production volume within
given period of time. Fixed Costs remain fixed ir-
respective of changes in the production volume in
given period of time. Variable costs change accord-
ing to volume of production. Semi-variable costs
are partly fixed and partly variable.

. By control ability: controllable, uncontrollable

costs. Controllable costs are those which can be con-
trolled or influenced by a conscious management ac-
tion. Uncontrollable costs cannot be controlled or
influenced by a conscious management action.

. By normality: normal costs and abnormal costs.

Normal costs arise during routine day-to-day busi-
ness operations. Abnormal costs arise because of
any abnormal activity or event not part of routine
business operations. E.g. costs arising of floods, ri-
ots, accidents etc.

. By Time: Historical costs and predetermined costs.

Historical costs are costs incurred in the past. Pre-
determined costs are computed in advance on basis
of factors affecting cost elements. Example: Stan-
dard Costs.

. By Decision making Costs: These costs are used for

managerial decision making.

Marginal costs: Marginal cost is the change in the
aggregate costs due to change in the volume of out-
put by one unit.

Differential costs: This cost is the difference in total
cost that will arise from the selection of one alterna-
tive to the other.

Opportunity costs: It is the value of benefit sacri-
ficed in favor of an alternative course of action.

Relevant cost: The relevant cost is a cost which is
relevant in various decisions of management.

Replacement cost: This cost is the cost at which ex-
isting items of material or fixed assets can be re-
placed. Thus this is the cost of replacing existing
assets at present or at a future date.

Shutdown cost:These costs are the costs which are
incurred if the operations are shut down and they
will disappear if the operations are continued.

Capacity cost: These costs are normally fixed costs.
The cost incurred by a company for providing pro-
duction, administration and selling and distribution
capabilities in order to perform various functions.

Sunken cost: cost already incurred

Other costs
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2.2. COST ACCOUNTING

2.2.6 Standard cost accounting

Main article: Standard cost accounting

In modern cost account of recording historical costs was
taken further, by allocating the company’s fixed costs over
a given period of time to the items produced during that
period, and recording the result as the total cost of pro-
duction. This allowed the full cost of products that were
not sold in the period they were produced to be recorded
in inventory using a variety of complex accounting meth-
ods, which was consistent with the principles of GAAP
(Generally Accepted Accounting Principles). It also es-
sentially enabled managers to ignore the fixed costs, and
look at the results of each period in relation to the “stan-
dard cost” for any given product.

For example: if the railway coach company
normally produced 40 coaches per month, and
the fixed costs were still $1000/month, then
each coach could be said to incur an Operating
Cost/overhead of $25 =($1000 / 40). Adding
this to the variable costs of $300 per coach pro-
duced a full cost of $325 per coach.

This method tended to slightly distort the resulting unit
cost, but in mass-production industries that made one
product line, and where the fixed costs were relatively low,
the distortion was very minor.

For example: if the railway coach company
made 100 coaches one month, then the unit
cost would become $310 per coach ($300 +
($1000/ 100)). If the next month the company
made 50 coaches, then the unit cost = $320 per
coach ($300 + ($1000 / 50)), a relatively minor
difference.

An important part of standard cost accounting is a
variance analysis, which breaks down the variation be-
tween actual cost and standard costs into various com-
ponents (volume variation, material cost variation, labor
cost variation, etc.) so managers can understand why
costs were different from what was planned and take ap-
propriate action to correct the situation.

2.2.7 The development of throughput ac-
counting

Main article: Throughput accounting

As business became more complex and began producing
a greater variety of products, the use of cost account-
ing to make decisions to maximize profitability came
into question. Management circles became increasingly
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aware of the Theory of Constraints in the 1980s, and be-
gan to understand that “every production process has a
limiting factor” somewhere in the chain of production.
As business management learned to identify the con-
straints, they increasingly adopted throughput account-
ing to manage them and “maximize the throughput dol-
lars" (or other currency) from each unit of constrained re-
source. Throughput accounting aims to make the best use
of scarce resources(bottle neck) in a JIT environment.!*!

Mathematical formula

throughput = revenue sales — costs variable totally

. . return
ratio accounting throughput = ——
hours factory

2.2.8 Activity-based costing

Main article: Activity-based costing

Activity-based costing (ABC) is a system for assigning
costs to products based on the activities they require. In
this case, activities are those regular actions performed
inside a company.!! “Talking with customer regarding in-
voice questions” is an example of an activity inside most
companies.

Companies may be moved to adopt ABC by a need to im-
prove costing accuracy, that is, understand better the true
costs and profitability of individual products, services, or
initiatives. ABC gets closer to true costs in these areas by
turning many costs that standard cost accounting views
as indirect costs essentially into direct costs. By contrast,
standard cost accounting typically determines so-called
indirect and overhead costs simply as a percentage of cer-
tain direct costs, which may or may not reflect actual re-
source usage for individual items.

Under ABC, accountants assign 100% of each employee’s
time to the different activities performed inside a com-
pany (many will use surveys to have the workers them-
selves assign their time to the different activities). The
accountant then can determine the total cost spent on each
activity by summing up the percentage of each worker’s
salary spent on that activity.

A company can use the resulting activity cost data to de-
termine where to focus their operational improvements.
For example, a job-based manufacturer may find that a
high percentage of its workers are spending their time
trying to figure out a hastily written customer order.
Via ABC, the accountants now have a currency amount
pegged to the activity of “Researching Customer Work
Order Specifications”. Senior management can now de-
cide how much focus or money to budget for resolving
this process deficiency. Activity-based management in-
cludes (but is not restricted to) the use of activity-based
costing to manage a business.
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https://en.wikipedia.org/wiki/Variance_analysis_(accounting)
https://en.wikipedia.org/wiki/Throughput_accounting
https://en.wikipedia.org/wiki/Theory_of_Constraints
https://en.wikipedia.org/wiki/Throughput_accounting
https://en.wikipedia.org/wiki/Throughput_accounting
https://en.wikipedia.org/wiki/Activity-based_costing
https://en.wikipedia.org/wiki/Activity-based_costing
https://en.wikipedia.org/wiki/Activity-based_management
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While ABC may be able to pinpoint the cost of each ac-
tivity and resources into the ultimate product, the process
could be tedious, costly and subject to errors.

As it is a tool for a more accurate way of allocating fixed
costs into product, these fixed costs do not vary accord-
ing to each month’s production volume. For example, an
elimination of one product would not eliminate the over-
head or even direct labor cost assigned to it. ABC better
identifies product costing in the long run, but may not be
too helpful in day-to-day decision-making.

2.29 Integrating EVA and Process Based
Costing

Recently, Mocciaro Li Destri, Picone & Mina (2012).°!
proposed a performance and cost measurement system
that integrates the Economic Value Added criteria with
Process Based Costing (PBC). The EVA-PBC methodol-
ogy allows us to implement the EVA management logic
not only at the firm level, but also at lower levels of the or-
ganization. EVA-PBC methodology plays an interesting
role in bringing strategy back into financial performance
measures.

2.2.10 Lean accounting

Main article: Lean accounting

Lean accounting!’! has developed in recent years to pro-
vide the accounting, control, and measurement methods
supporting lean manufacturing and other applications of
lean thinking such as healthcare, construction, insurance,
banking, education, government, and other industries.

There are two main thrusts for Lean Accounting. The
first is the application of lean methods to the company’s
accounting, control, and measurement processes. This
is not different from applying lean methods to any other
processes. The objective is to eliminate waste, free up ca-
pacity, speed up the process, eliminate errors & defects,
and make the process clear and understandable. The sec-
ond (and more important) thrust of Lean Accounting is to
fundamentally change the accounting, control, and mea-
surement processes so they motivate lean change & im-
provement, provide information that is suitable for con-
trol and decision-making, provide an understanding of
customer value, correctly assess the financial impact of
lean improvement, and are themselves simple, visual, and
low-waste. Lean Accounting does not require the tra-
ditional management accounting methods like standard
costing, activity-based costing, variance reporting, cost-
plus pricing, complex transactional control systems, and
untimely & confusing financial reports. These are re-
placed by:

e lean-focused performance measurements
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e simple summary direct costing of the value streams
e decision-making and reporting using a box score

e financial reports that are timely and presented in
“plain English” that everyone can understand

e radical simplification and elimination of transac-
tional control systems by eliminating the need for
them

e driving lean changes from a deep understanding of
the value created for the customers

e climinating traditional budgeting through monthly
sales, operations, and financial planning processes
(SOFP)

e value-based pricing

e correct understanding of the financial impact of lean
change

As an organization becomes more mature with lean think-
ing and methods, they recognize that the combined meth-
ods of lean accounting in fact creates a lean management
system (LMS) designed to provide the planning, the op-
erational and financial reporting, and the motivation for
change required to prosper the company’s on-going lean
transformation.

2.2.11 Marginal costing

See also: Cost-Volume-Profit Analysis and Marginal cost

The cost-volume-profit analysis is the systematic exam-
ination of the relationship between selling prices, sales,
production volumes, costs, expenses and profits. This
analysis provides very useful information for decision-
making in the management of a company. For example,
the analysis can be used in establishing sales prices, in the
product mix selection to sell, in the decision to choose
marketing strategies, and in the analysis of the impact on
profits by changes in costs. In the current environment of
business, a business administration must act and take de-
cisions in a fast and accurate manner. As a result, the im-
portance of cost-volume-profit is still increasing as time
passes.

CONTRIBUTION MARGIN

A relationship between the cost, volume and profit is the
contribution margin. The contribution margin is the rev-
enue excess from sales over variable costs. The concept
of contribution margin is particularly useful in the plan-
ning of business because it gives an insight into the po-
tential profits that a business can generate. The following
chart shows the income statement of a company X, which
has been prepared to show its contribution margin:

CONTRIBUTION MARGIN RATIO
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2.3. VARIANCE (ACCOUNTING)

The contribution margin can also be expressed as a per-
centage. The contribution margin ratio, which is some-
times called the profit-volume ratio, indicates the percent-
age of each sales dollar available to cover fixed costs and
to provide operating revenue. For the company Fusion,
Inc. the contribution margin ratio is 40%, which is com-
puted as follows:
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[5] Performance management, Paper f5. Kaplan publishing
UK. Pg 6

[6] Mocciaro Li Destri A., Picone P. M. & Mina A. (2012),
Bringing Strategy Back into Financial Systems of Perfor-
mance Measurement: Integrating EVA and PBC, Busi-
ness System Review, Vol 1., Issue 1. pp.85-102.

[7] Maskell & Baggaley (December 19, 2003). “Practical
Lean Accounting”. Productivity Press, New York, NY.

Ratio Margin Contribution = (Costs Variable - Sales) /Sales

The contribution margin ratio measures the effect on op-
erating income of an increase or a decrease in sales vol-
ume. For example, assume that the management of Fu-
sion, Inc. is studying the effect of adding $80,000 in sales
orders. Multiplying the contribution margin ratio (40%)
by the change in sales volume ($80,000) indicates that
operating income will increase $32,000 if additional or-
ders are obtained. To validate this analysis the table be-
low shows the income statement of the company includ-
ing additional orders:

Variable costs as a percentage of sales are equal to 100%
minus the contribution margin ratio. Thus, in the above
income statement, the variable costs are 60% (100% -
40%) of sales, or $648,000 ($1,080,000 X 60%). The to-
tal contribution margin $432,000, can also be computed
directly by multiplying the sales by the contribution mar-
gin ratio ($1,080,000 X 40%).

2.2.12 See also

e Accountancy

e Cost overrun

e Fixed asset turnover

e Management accounting
e IT Cost Transparency

e Kaizen costing

e Profit model

2.2.13 References

[1] Principles of Cost Accounting - Edward J. Vanderbeck -
Google Books. Books.google.co.uk. Retrieved 2013-03-
01.

[2] Performance management, Paper f5. Kapalan publishing
UK. Pg3

[3] Cost and Management Accounting. Intermediate. ICA. p.
15.

[4] Performance management, Paper f5. Kapalan publishing
UK. Pg 17

2.2.14 Further reading

e Maher, Lanen and Rahan, Fundamentals of Cost Ac-
counting, 1st Edition (McGraw-Hill 2005).

e Horngren, Datar and Foster, Cost Accounting - A
Managerial Emphasis, 11th edition (Prentice Hall
2003).

e Kaplan, Robert S. and Bruns, W. Accounting and
Management: A Field Study Perspective (Harvard
Business School Press, 1987) ISBN 0-87584-186-
4

e Nicholson, Jerome Lee, and John Francis Deems
Rohrbach. Cost accounting. New York: Ronald
Press, 1919.

2.2.15 External links

e Accounting Systems, introduction to Cost Account-
ing, ethics and relationship to GAAP.

e National Conference on College Cost Accounting

2.3 Variance (accounting)

In budgeting (or management accounting in general), a
variance is the difference between a budgeted, planned
or standard cost and the actual amount incurred/sold.
Variances can be computed for both costs and revenues.

The concept of variance is intrinsically connected with
planned and actual results and effects of the difference
between those two on the performance of the entity or
company.

2.3.1 Types of variances

Variances can be divided according to their effect or na-
ture of the underlying amounts.

When effect of variance is concerned, there are two
types of variances:

e When actual results are better than expected results
given variance is described as favorable variance. In
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common use favorable variance is denoted by the
letter F - usually in parentheses (F).

e When actual results are worse than expected results
given variance is described as adverse variance, or
unfavourable variance. In common use adverse vari-
ance is denoted by the letter U or the letter A - usu-
ally in parentheses (A).

The second typology (according to the nature of the un-
derlying amount) is determined by the needs of users of
the variance information and may include e.g.:

e Variable cost variances

e Direct material variances
e Direct labour variances

e Variable production overhead variances
e Fixed production overhead variances

e Sales variances

2.3.2 Variance Analysis

Variance analysis, in budgeting (or management ac-
counting in general), is a tool of budgetary control by
evaluation of performance by means of variances be-
tween budgeted amount, planned amount or standard
amount and the actual amount incurred/sold. Variance
analysis can be carried out for both costs and revenues.

Variance analysis is usually associated with explaining
the difference (or variance) between actual costs and the
standard costs allowed for the good output. For exam-
ple, the difference in materials costs can be divided into
a materials price variance and a materials usage variance.
The difference between the actual direct labor costs and
the standard direct labor costs can be divided into a rate
variance and an efficiency variance. The difference in
manufacturing overhead can be divided into spending, ef-
ficiency, and volume variances. Mix and yield variances
can also be calculated.

Variance analysis helps management to understand the
present costs and then to control future costs.

2.3.3 See also

e Budgeting

e Non-profit organization

Standard budget

Flexible budget

Rolling budget

Activity-based budgeting (ABB)
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e Controllable items

e Non-controllable items

e Standards

e Motivation

e Performance evaluation

e direct material total variance
e direct material price variance

e direct material usage variance

2.4 Whole-life cost

Whole-life cost, or Life-cycle cost (LCC), refers to the
total cost of ownership over the life of an asset.l'! Also
commonly referred to as “cradle to grave” or “womb to
tomb” costs. Costs considered include the financial cost
which is relatively simple to calculate and also the en-
vironmental and social costs which are more difficult to
quantify and assign numerical values. Typical areas of
expenditure which are included in calculating the whole-
life cost include, planning, design, construction and ac-
quisition, operations, maintenance, renewal and rehabili-
tation, depreciation and cost of finance and replacement
or disposal.

2.4.1 Financial

Whole-life cost analysis is often used for option evalua-
tion when procuring new assets and for decision-making
to minimize whole-life costs throughout the life of an as-
set. It is also applied to comparisons of actual costs for
similar asset types and as feedback into future design and
acquisition decisions.

The primary benefit is that costs which occur after an
asset has been constructed or acquired, such as main-
tenance, operation, disposal, become an important con-
sideration in decision-making. Previously, the focus has
been on the up-front capital costs of creation or acquisi-
tion, and organisations may have failed to take account of
the longer-term costs of an asset. It also allows an anal-
ysis of business function interrelationships. Low devel-
opment costs may lead to high maintenance or customer
service costs in the future. When making this calculation,
the depreciation cost on the capital expense should not be
included (refer page 2 of [!

2.4.2 Environmental and social

Main article: Life cycle assessment
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2.4. WHOLE-LIFE COST

The use of environmental costs in a whole-life analysis
allows a true comparison options, especially where both
are quoted as “good” for the environment. For a major
project such as the construction of a nuclear power sta-
tion it is possible to calculate the environmental impact
of making the concrete containment, the water required
for refining the copper for the power plants and all the
other components. Only by undertaking such an analysis
is it possible to determine whether one solution carries a
lower or higher environmental cost than another.!

Almost all major projects have some social impact. This
may be the compulsory re-location of people living on
land about to be submerged under a reservoir or a threat
to the livelihood of small traders from the development
of a hypermarket nearby.

2.4.3 Whole-life cost topics
Project appraisal

Whole-life costing is a key component in the economic
appraisal associated with evaluating asset acquisition pro-
posals. An economic appraisal is generally a broader
based assessment, considering benefits and indirect or in-
tangible costs as well as direct costs.

In this way, the whole-life costs and benefits of each op-
tion are considered and usually converted using discount
rates into net present value costs and benefits. This results
in a benefit cost ratio for each option, usually compared
to the “do-nothing” counterfactual. Typically the highest
benefit-cost ratio option is chosen as the preferred option.

Historically, asset investments have been based on expe-
dient design and lowest cost construction. If such invest-
ment has been made without proper analysis of the stan-
dard of service required and the maintenance and inter-
vention options available, the initial saving may result in
increased expenditure throughout the asset’s life.

By using whole-life costs, this avoids issues with decisions
being made based on the short-term costs of design and
construction. Often the longer-term maintenance and op-
eration costs can be a significant proportion of the whole-
life cost.

Asset management

During the life of the asset, decisions about how to main-
tain and operate the asset need to be taken in context with
the effect these activities might have on the residual life of
the asset. If by investing 10% more per annum in main-
tenance costs the asset life can be doubled, this might be
a worthwhile investment.

Other issues which influence the lifecycle costs of an asset
include:

e site conditions,
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e historic performance of assets or materials,
o cffective monitoring techniques,

e appropriate intervention strategies.

Although the general approach to determining whole-life
costs is common to most types of asset, each asset will
have specific issues to be considered and the detail of the
assessment needs to be tailored to the importance and
value of the asset. High cost assets (and asset systems)
will likely have more detail, as will critical assets and as-
set systems.

Maintenance expenditure can account for many times the
initial cost of the asset. Although an asset may be con-
structed with a design life of 30 years, in reality it will
possibly perform well beyond this design life. For assets
like these a balanced view between maintenance strate-
gies and renewal/rehabilitation is required. The appropri-
ateness of the maintenance strategy must be questioned,
the point of intervention for renewal must be challenged.
The process requires proactive assessment which must be
based on the performance expected of the asset, the con-
sequences and probabilities of failures occurring, and the
level of expenditure in maintenance to keep the service
available and to avert disaster.

2.4.4 IT industry usage

Whole-life cost is often referred to as "total cost of own-
ership (TCO)" when applied to IT hardware and soft-
ware acquisitions. Use of the term “TCO” appears to
have been popularised by Gartner Group in 1987 but
its roots are considerably older, dating at least to the first
quarter of the twentieth century.l!

It has since been developed as a concept with a number
of different methodologies and software tools. A TCO
assessment ideally offers a final statement reflecting not
only the cost of purchase but all aspects in the further
use and maintenance of the equipment, device, or sys-
tem considered. This includes the costs of training sup-
port personnel and the users of the system, costs associ-
ated with failure or outage (planned and unplanned), di-
minished performance incidents (i.e. if users are kept
waiting), costs of security breaches (in loss of reputa-
tion and recovery costs), costs of disaster preparedness
and recovery, floor space, electricity, development ex-
penses, testing infrastructure and expenses, quality assur-
ance, boot image control, marginal incremental growth,
decommissioning, e-waste handling, and more. When in-
corporated in any financial benefit analysis (e.g., ROI,
IRR, EVA, ROIT, RJE) TCO provides a cost basis for
determining the economic value of that investment.

Understanding and familiarity with the term TCO has
been somewhat facilitated as a result of various compar-
isons between the TCO of open source and proprietary
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software. Because the software cost of open source soft-
ware is often zero, TCO has been used as a means to jus-
tify the up-front licensing costs of proprietary software.
Studies which attempt to establish the TCO and provide
comparisons have as a result been the subject of many
discussions regarding the accuracy or perceived bias in
the comparison.

2.4.5 Automobile industry, finances

Total cost of ownership is also common in the automobile
industry. In this context, the TCO denotes the cost of
owning a vehicle from the purchase, through its mainte-
nance, and finally its sale as a used car. Comparative TCO
studies between various models help consumers choose a
car to fit their needs and budget.

TCO can and often does vary dramatically against TCA
(total cost of acquisition), although TCO is far more
relevant in determining the viability of any capital in-
vestment, especially with modern credit markets and
financing. TCO also directly relates to a business’s to-
tal costs across all projects and processes and, thus, its
profitability. Some instances of “TCO” appear to refer
to “total cost of operation”, but this may be a subset of
the total cost of ownership if it excludes maintenance and
support costs.

2.4.6 See also

e Benefits Realisation Management
e Infrastructure

e Asset management

2.4.7 References

[1] Association of Local Government Engineers New
Zealand: “Infrastructure Asset Management Manual”,
June 1998 - Edition 1.1

[2] http://www.business.govt.nz/procurement/pdf-library/
agencies/guides-and-tools/guide-total-cost-ownership.
pdf

[3] Whole Life Costing For Sustainable Drainage
[4] About Gartner TCO
[5] TCO: What'’s Old is New

2.4.8 Further reading

e Riggs, James L., (1982), Engineering economics.
McGraw-Hill, New York, 2nd edition, 1982.

e Norris, G. A. (2001): Integrating Life Cycle Cost
Analysis and LCA, in: The International Journal of
Life Cycle Assessment, Jg. 6, H. 2, p. 118-120.
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e Schaltegger, S. & Burritt, R. (2000): Contemporary
Environmental Accounting. Issues, Concepts and
Practice. Sheffield: Greenleaf Publ.

e Kicherer, A.; Schaltegger, S.; Tschochohei, H. &
Ferreira Pozo, B.: Eco-Efficiency. Combining Life
Cycle Assessment and Life Cycle Costs via Normal-
ization, International Journal of LCA, 2007, Vol 12,
No 7, 537-543.

2.4.9 External links

e Whole-life cost forum

e Whole-life costing for sustainable drainage

e BSRIA article: “What is whole life cost analysis?"
e Role of depreciation

e Cost Structure and Life Cycle Cost (LCC) for Mil-
itary Systems - Papers presented at the RTO Stud-
ies, Analysis and Simulation Panel (SAS) Sympo-
sium held in Paris, France, 24-25 October 2001

2.5 Activity-based costing

Activity-based costing (ABC) is a costing methodology
that identifies activities in an organization and assigns the
cost of each activity with resources to all products and
services according to the actual consumption by each.
This model assigns more indirect costs (overhead) into
direct costs compared to conventional costing.

CIMA (Chartered Institute of Management Accoun-
tants) defines ABC as an approach to the costing and
monitoring of activities which involves tracing resource
consumption and costing final outputs. Resources are as-
signed to activities, and activities to cost objects based on
consumption estimates. The latter utilize cost drivers to
attach activity costs to outputs.'!)

2.5.1 Objectives

With ABC, a company can soundly estimate the cost el-
ements of entire products, activities and services. That
may help inform a company’s decision to either:

o Identify and eliminate those products and services
that are unprofitable and lower the prices of those
that are overpriced (product and service portfolio
aim)

e Or identify and eliminate production or service pro-
cesses that are ineffective and allocate processing
concepts that lead to the very same product at a bet-
ter yield (process re-engineering aim).
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2.5. ACTIVITY-BASED COSTING

In a business organization, the ABC methodology assigns
an organization’s resource costs through activities to the
products and services provided to its customers. ABC
is generally used as a tool for understanding product and
customer cost and profitability based on the production or
performing processes. As such, ABC has predominantly
been used to support strategic decisions such as pricing,
outsourcing, identification and measurement of process
improvement initiatives.

2.5.2 Prevalence

Following initial enthusiasm, ABC lost ground in the
1990s, to alternative metrics, such as Kaplan’s balanced
scorecard and economic value added. An independent
2008 report concluded that manually driven ABC was an
inefficient use of resources: it was expensive and difficult
to implement for small gains, and a poor value, and that
alternative methods should be used.!?! Other reports show
the broad band covered with the ABC methodology."!

However, application of an activity based recording may
be applied as an addition to activity based accounting,
not as a replacement of any costing model, but to trans-
form concurrent process accounting into a more authentic
approach.

Historical development

Traditionally, cost accountants had arbitrarily added a
broad percentage of analysis into the indirect cost.™! In
addition, activities include actions that are performed
both by people and machine.

However, as the percentages of indirect or overhead costs
rose, this technique became increasingly inaccurate, be-
cause indirect costs were not caused equally by all prod-
ucts. For example, one product might take more time in
one expensive machine than another product—but since
the amount of direct labor and materials might be the
same, additional cost for use of the machine is not be-
ing recognized when the same broad 'on-cost' percentage
is added to all products. Consequently, when multiple
products share common costs, there is a danger of one
product subsidizing another.

ABC is based on George Staubus’ Activity Costing and
Input-Output Accounting.!”! The concepts of ABC were
developed in the manufacturing sector of the United
States during the 1970s and 1980s. During this time,
the Consortium for Advanced Management-International,
now known simply as CAM-I, provided a formative role
for studying and formalizing the principles that have be-
come more formally known as Activity-Based Costing.!®!

Robin Cooper and Robert S. Kaplan, proponents of the
Balanced Scorecard, brought notice to these concepts in
a number of articles published in Harvard Business Re-
view beginning in 1988. Cooper and Kaplan described
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ABC as an approach to solve the problems of traditional
cost management systems. These traditional costing sys-
tems are often unable to determine accurately the actual
costs of production and of the costs of related services.
Consequently managers were making decisions based on
inaccurate data especially where there are multiple prod-
ucts.

Instead of using broad arbitrary percentages to allocate
costs, ABC seeks to identify cause and effect relation-
ships to objectively assign costs. Once costs of the ac-
tivities have been identified, the cost of each activity is
attributed to each product to the extent that the product
uses the activity. In this way ABC often identifies areas
of high overhead costs per unit and so directs attention
to finding ways to reduce the costs or to charge more for
costly products.

Activity-based costing was first clearly defined in 1987
by Robert S. Kaplan and W. Bruns as a chapter in their
book Accounting and Management: A Field Study Per-
spective.l’! They initially focused on manufacturing in-
dustry where increasing technology and productivity im-
provements have reduced the relative proportion of the
direct costs of labor and materials, but have increased rel-
ative proportion of indirect costs. For example, increased
automation has reduced labor, which is a direct cost, but
has increased depreciation, which is an indirect cost.

Like manufacturing industries, financial institutions have
diverse products and customers, which can cause cross-
product, cross-customer subsidies. Since personnel ex-
penses represent the largest single component of non-
interest expense in financial institutions, these costs must
also be attributed more accurately to products and cus-
tomers. Activity based costing, even though originally
developed for manufacturing, may even be a more use-
ful tool for doing this.1!

Activity-based costing was later explained in 1999 by
Peter F. Drucker in the book Management Challenges of
the 21st Century.'%) He states that traditional cost ac-
counting focuses on what it costs to do something, for ex-
ample, to cut a screw thread; activity-based costing also
records the cost of not doing, such as the cost of wait-
ing for a needed part. Activity-based costing records the
costs that traditional cost accounting does not do.

The overhead costs assigned to each activity comprise an
activity cost pool.

Alternatives

Main article: Management accounting

Lean accounting methods have been developed in recent
years to provide relevant and thorough accounting, con-
trol, and measurement systems without the complex and
costly methods of manually driven ABC. However lean
accounting is a snapshot concept for capturing just par-
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tial derivatives or differentials of selected cost functions.
Lean accounting takes an opposite direction from ABC
by working to eliminate peculiar cost allocations rather
than apply complex methods of resource allocation.

Lean accounting is primarily used within lean manufac-
turing. The approach has proven useful in many service
industry areas including healthcare, construction, finan-
cial services, governments, and other industries.

Application of Theory of constraints (TOC) is analysed in
a study!'!! showing interesting aspects of productive co-
existence of TOC and ABC application. Identifying cost
drivers in ABC is described as somewhat equivalent to
identifying bottlenecks in TOC. However the more thor-
ough insight into cost composition for the inspected pro-
cesses justifies the study result: ABC may deliver a better
structured analysis in respect to complex processes, and
this is no surprise regarding the necessarily spent effort
for detailed ABC reporting.

2.5.3 Methodology

Methodology of ABC focuses on cost allocation in oper-
ational management. ABC helps to segregate

e Fixed cost
e Variable cost

e QOverhead cost

The split of cost helps to identify cost drivers, if achieved.
Direct labour and materials are relatively easy to trace
directly to products, but it is more difficult to directly
allocate indirect costs to products. Where products use
common resources differently, some sort of weighting is
needed in the cost allocation process. The cost driver
is a factor that creates or drives the cost of the activity.
For example, the cost of the activity of bank tellers can
be ascribed to each product by measuring how long each
product’s transactions (cost driver) takes at the counter
and then by measuring the number of each type of trans-
action. For the activity of running machinery, the driver
is likely to be machine operating hours. That is, machine
operating hours drive labor, maintenance, and power cost
during the running machinery activity.

2.5.4 Application

ABC has proven its applicability beyond academic dis-
cussion. ABC is applicable throughout company financ-
ing, costing and accounting:

e ABC is a modeling process applicable for full scope
as well as for partial views.

o ABC helps to identify inefficient products, depart-
ments and activities.
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e ABC helps to allocate more resources on profitable
products, departments and activities.

e ABC helps to control the costs at any per-product-
level level and on a departmental level.

e ABC helps to find unnecessary costs that may be
eliminated.

e ABC helps fixing the price of a product or service
with any desired analytical resolution.

A report summarizes reasons for implementing ABC as
mere unspecific and mainly for case study purposes!'?! (in
alphabetical order):

e Better Management

e Budgeting, performance measurement
o Calculating costs more accurately

e Ensuring product /customer profitability

e Evaluating and justifying investments in new tech-
nologies

e Improving product quality via better product and
process design

e Increasing competitiveness or coping with more
competition

e Management
e Managing costs

e Providing behavioral incentives by creating cost
consciousness among employees

e Responding to an increase in overheads
e Responding to increased pressure from regulators

e Supporting other management innovations such as
TQM and JIT systems

Beyond such selective application of the concept, ABC
may be extended to accounting, hence proliferating a full
scope of cost generation in departments or along prod-
uct manufacturing. Such extension, however requires a
degree of automatic data capture that prevents from cost
increase in administering costs.

2.5.5 Implementation

According to Velmurugan, Activitybased costing must be
implemented in the following ways:(!*!

1. Identify and assess ABC needs - Determine viability
of ABC method within an organization.
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2. Training requirements - Basic training for all em-
ployees and workshop sessions for senior managers.

3. Define the project scope - Evaluate mission and ob-
jectives for the project.

4. Identify activities and drivers - Determine what
drives what activity.

5. Create a cost and operational flow diagram — How
resources and activities are related to products and
services.

6. Collect data — Collecting data where the diagram
shows operational relationship.

7. Build a software model, validate and reconcile.
8. Interpret results and prepare management reports.

9. Integrate data collection and reporting.

2.5.6 Integrating EVA and Process Based
Costing

Recently, Mocciaro Li Destri, Picone & Mina (2012)!14!
proposed a performance and cost measurement system
that integrates the Economic Value Added (EVA) crite-
ria with Process Based Costing (PBC).

Authors note that activity-based costing system is intro-
spective and focuses on a level of analysis which is too
low. On the other hand, they undescore the importance
to consider the cost of capital in order to bring strategy
back into performance measures.

2.5.7 Limitations

Applicability of ABC is bound to cost of required data
capture. That drives the prevalence to slow processes in
services and administrations, where staff time consumed
per task defines a dominant portion of cost. Hence the
reported application for production tasks do not appear
as a favorized scenario.

Tracing Costs

Even in ABC, some overhead costs are difficult to as-
sign to products and customers, such as the chief execu-
tive’s salary. These costs are termed 'business sustaining’'
and are not assigned to products and customers because
there is no meaningful method. This lump of unallocated
overhead costs must nevertheless be met by contributions
from each of the products, but it is not as large as the
overhead costs before ABC is employed.

Although some may argue that costs untraceable to ac-
tivities should be “arbitrarily allocated” to products, it is
important to realize that the only purpose of ABC is to
provide information to management. Therefore, there is
no reason to assign any cost in an arbitrary manner.
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Transition to automated Activity-based costing ac-
counting

The prerequisite for lesser cost in performing ABC is au-
tomating the data capture with an accounting extension
that leads to the desired ABC model. Known approaches
for event based accounting simply show the method for
automation. Any transition of a current process from one
stage to the next may be detected as a relevant event.
Paired events easily form the respective activity.

The state of the art approach with authentication and au-
thorization in IETF standard RADIUS gives an easy so-
lution for accounting all workposition based activities.
That simply defines the extension of the Authentication
and Authorization (AA) concept to a more advanced AA
and Accounting (AAA) concept. Respective approaches
for AAA get defined and staffed in the context of mo-
bile services, when using smart phones as e.a. intelligent
agents or smart agents for automated capture of account-
ing data .

Public sector usage

When ABC is reportedly used in the public administra-
tion sector, the reported studies do not provide evidence
about the success of methodology beyond justification of
budgeting practise and existing service management and
strategies.

Usage in the US Marine Corps started in
1999.11S106IH7I8] Tts yse by the UK Police has
been mandated since the 2003-04 UK tax year as part of
England and Wales’ National Policing Plan, specifically
the Policing Performance Assessment Framework.['"]
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2.5.9 External links

e Who Wins in a Dynamic World: Theory of Con-
straints Vs. Activity-Based Costing? article on
SSRN

e International Federation of Accountants proposed
International Good Practice Guidance on Costing to
Drive Organizational Performance

2.6 Grenzplankostenrechnung

Grenzplankostenrechnung (GPK) is a German costing
methodology, developed in the late 1940s and 1950s, de-
signed to provide a consistent and accurate application
of how managerial costs are calculated and assigned to a
product or service. The term Grenzplankostenrechnung,
often referred to as GPK, has been translated as either
Marginal Planned Cost Accounting!! or Flexible Analytic
Cost Planning and Accounting.'”

The GPK methodology has become the standard for cost
accounting in Germany ?! as a “result of the modern,
strong controlling culture in German corporations”.!*!
German firms that use GPK methodology include

Deutsche Telekom, Daimler AG, Porsche AG, Deutsche
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Bank, and Deutsche Post (German Post Office). These
companies have integrated their costing information sys-
tems based on ERP (Enterprise Resource Planning) soft-
ware (e.g., SAP) and they tend to reside in industries with
highly complex processes.[*! However, GPK is not exclu-
sive to highly complex organizations; GPK is also applied
to less complex businesses.

GPK’s objective is to provide meaningful insight and
analysis of accounting information that benefits internal
users, such as controllers, project managers, plant man-
agers, versus other traditional costing systems that pri-
marily focus on analyzing the firm’s profitability from an
external reporting perspective complying with financial
standards (i.e., IFRS/FASB), and/or regulatory bodies’
demands such as the Securities and Exchange Commis-
sion (SEC) or the Internal Revenue Services (IRS) taxa-
tion agency. Thus, the GPK marginal system unites and
addresses the needs of both financial and managerial ac-
counting functionality and costing requirements.

Resource Consumption Accounting (RCA) is based,
among others, on key principles of German managerial
accounting that are found in GPK.5!

2.6.1 Background

The origins of GPK are credited to Hans-Georg Plaut, an
automotive engineer and Wolfgang Kilger, an academic,
working towards the mutual goal of identifying and deliv-
ering a sustained methodology designed to correct and en-
hance cost accounting information.”*! Plaut concentrated
on the practical elements of GPK, while Kilger provided
the academic discipline and GPK documentation that is
still being published in cost accounting textbooks taught
in German-speaking universities. The primary textbook
on GPK is Flexible Plankostenrechnung und Deckungs-
beitragsrechnung.'®

In 1946, Plaut founded an independent consulting busi-
ness in Hannover, Germany which continued to grow em-
ploying more than 2,000 consultants.®! Plaut and Kilger
focused on creating a cost accounting system that would
cater to managers who are responsible for controlling
costs, managing profits and providing information that
would enable managers to make informed decisions.

2.6.2 Concepts of GPK

GPK is a marginal costing system and is decidedly more
comprehensive than most U.S. cost management systems
because of the level of organizational planning and con-
trol and its emphasis on accurate operational modeling.!”)

With GPK’s marginal-based approach, internal service
and saleable product/service costs should only reflect the
direct and indirect costs that can be linked to individ-
ual outputs (whether final product or support service)
on a causal basis (referred to as the principle of causal-
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ity). Proportional costs in GPK consists of direct and
indirect costs that will vary with the particular output.
Proportional costs provide the first contribution margin
level that supports short-term decisions and once pro-
portional costs are subtracted from revenue, it reveals
whether the product or service is profitable or not. GPK
adopters’ marginal practices have varied, for example, not
all adopters adhere to strict marginal practices such as
the pre-allocation of fixed costs based on planned prod-
uct/service volumes.

Fixed costs, innately do not vary with outputs and usually
are not associated with individual outputs’ costs. How-
ever, in practice, GPK adopters often calculate a standard
per-unit-rate for fixed product/service costs and a sepa-
rate per-unit-rate for proportional product/service costs.
The balance of costs not causally assignable to the lowest
level product or service can be assigned at yet higher lev-
els within the marginal costing system’s multi-level Profit
& Loss (P&L) statement. For example, with GPK, fixed
costs that relate to a product group or a product line (e.g.,
R&D, advertising costs) are assigned to the product group
or product line reporting/management dimension in the
P&L. This marginal costing approach offers managers
greater flexibility to view, analyze and monitor costs (e.g.,
all product and cost-to-serve costs) for their area of re-
sponsibility. Thus GPK assigns all costs to the P&L but
it does not fully absorb to the lowest level product or ser-
vice. GPK’s multi-dimensional marginal view of the or-
ganization supports operational managers with the most
relevant information for strategic decision-making pur-
poses about “what products or services to offer” and at

“what price to sell them”.[?]

2.6.3 Core elements of GPK

According to German Professors Dr.'s Friedl, Kuepper
and Pedell,!! the fundamental structure of GPK consists
of four important elements:

1. Cost-type accounting,

2. Cost center accounting,

3. Product[service] cost accounting, and
4

. Contribution margin accounting for profitability
analysis.

o Cost-type accounting separates costs like labor, ma-
terials, and depreciation, followed by each cost ac-
count then being broken down into fixed and propor-
tional costs along with the assignment of these cost
accounts to cost centers.

o Cost center accounting is the most important ele-
ment in GPK. A cost center can be defined as an
area of responsibility that is assigned to a manager
who is held accountable for its performance. It is
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common to have from 200 to over 2,000 cost cen-
ters in a typical GPK adopter organization.

GPK distinguishes two types of cost centers:

e Primary Cost Centers - are cost centers that provide
output directly consumed by a saleable product or
service is considered to be a primary cost center. re-
lated to the service or manufacturing process.

e Secondary Cost Centers - are cost centers that incur
costs but exist to support the functions of the pri-
mary cost centers. Typical secondary cost centers
include: information technology (IT) services and;
human resources (HR) areas that offer hiring and
training functions.

With the GPK marginal costing approach, primary cost
centers outputs consumed by products/services reflect
direct causal relationships, as well as causally-linked
costs originating from supporting secondary cost centers
that primary cost centers need to function. As such,
both of these causally-linked outputs—if proportional
in nature—will vary with product/service output volume
(albeit the secondaries only indirectly) and are reflected
in the appropriate product/service contribution margin in
the P&L.

o Product/Service cost accounting also referred to as
Product Costing, is where all of the assigned costs
that are product related will be collected in the GPK
costing model. In GPK’s purest marginal form only
proportional costs are assigned to products or ser-
vices, but as indicated above a compromise is often
struck by also assigning product-related fixed costs.

o Profitability management is the final component
that completes the marginal costing system by
adding in the revenues, cost-to-serve and common
fixed costs along with the product/service cost ac-
counting information discussed above. (Refer to the
Exhibit below for a graphic depiction of cost flows in
GPK.) The GPK structure allows for a more detailed
analysis because of the multi-dimensional contribu-
tion margin view. This type of multi-level profitabil-
ity management not only supports short-term deci-
sion making such as pricing decisions or internal
pricing transfers, but it also provides relevant cost-
ing information for long-term decisions.!"’
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2.6.4 GPK marginal costing diagram
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e Sharman, Paul A. (2003). “Bring On German Cost
Accounting”. Strategic Finance (December): 2-9.
ISSN 1524-833X.

e Sharman, Paul A. (2003). “The Case for Man-
agement Accounting”. Strategic Finance (October):
XXX. ISSN 1524-833X.

e Smith, Carl S. (2005). “Going for GPK: Stihl Moves
towards this Costing System in the U.S.”. Strategic
Finance (April): 36-39. ISSN 1524-833X.

e Thomson, Jeff; Jim Gurowka (2005). “ABC, GPK,
RCA, TOC: Sorting Out the Clutter”. Strategic Fi-
nance (August): 27-33. ISSN 1524-833X.

e Van der Merwe, Anton (2004). “Chapter Zero in
Perspective”. Management Accounting Quarterly 5
(Winter, number 2): 1-6. ISSN 1092-8057.

e Wagenhofer, Alfred (2006). “Management Ac-
counting Research in German-speaking Countries”.
Journal of Management Accounting Research 18 (1):
1-19. doi:10.2308/jmar.2006.18.1.1. ISSN 1049-
2127.

2.6.6 External links

o “Institute of Management Accounting (IMA) - Pub-
lisher of Management Accounting Quarterly and
Strategic Finance".

o “RCA Institute Official Web Site”.

e “Plaut - the consulting company still dedicated to the
tradition of its founder Hans-Georg Plaut”.

2.7 Resource
counting

consumption ac-

Resource Consumption Accounting (RCA) is formally
defined as a dynamic, fully integrated, principle-based,
and comprehensive management accounting approach
that provides managers with decision support information
for enterprise optimization. RCA is a relatively new, flex-
ible, comprehensive management accounting approach
based largely on the German management accounting ap-
proach Grenzplankostenrechnung (GPK) and also allows
for the use of activity-based drivers.

2.7.1 Background

Initially, RCA had emerged as a management account-
ing approach beginning around 2000, and was subse-
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quently developed at CAM-I (The Consortium of Ad-
vanced Management, International) in a Cost Manage-
ment Section RCA interest group!!! commencing in De-
cember 2001. Over the next seven years RCA was re-
fined and validated through practical case studies, indus-
try journal publications, and other research papers.

In 2008, a group of interested academics and practition-
ers established the RCA Institute to introduce Resource
Consumption Accounting to the marketplace and raise
the standard of management accounting knowledge by
encouraging disciplined practices.

By July 2009, Professional Accountants in Business
(PAIB) Committee of International Federation of Ac-
countants (IFAC), recognized Resource Consumption
Accounting in the International Good Practice Guid-
ance (IGPG) publication called Evaluating and Improv-
ing Costing in Organizations ?! and its companion doc-
ument, Evaluating the Costing Journey: A Costing Lev-
els Continuum Maturity Model. The guide focuses on
universal costing principles and with the Costing Levels
Maturity Model®! acknowledges RCA attains a higher
level of accuracy and visibility compared to activity based
costing for managerial accounting information when the
incremental benefits of RCA’s better information exceed
the incremental administrative effort and cost to collect,
calculate and report its information.

As stated in the International Good Practice Guidance,?!

"A sophisticated approach at the upper lev-
els of the continuum of costing techniques pro-
vides the ability to derive costs directly from op-
erational resource data, or to isolate and mea-
sure unused capacity costs. For example, in the
resource consumption accounting approach, re-
sources and their costs are considered as foun-
dational to robust cost modeling and manage-
rial decision support, because an organization’s
costs and revenues are all a function of the re-
sources and the individual capacities that pro-
duce them."

— International Federation of Accoun-
tants, 2009

Resource Consumption Accounting was also recognized
in a Sustainability Framework Report issued by the
International Federation of Accountants (IFAC), for hav-
ing the capability of helping organizations "improve their
understanding of environmental (and social) costs through
their costing systems and models"."! This Sustainability
Framework highlights RCA under the sub-heading Im-
proving Information Flows to Support Decision and in-
forms readers that proper cost allocation can be built ‘di-
rectly into the cost accounting system’, thereby enhancing
an organization’s performance for "identifying, defining

and classifying costs in a useful way".¥
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2.7.2 Concepts of Resource Consumption
Accounting

RCA concepts that distinguish it from other management
accounting approaches include the following:

1. Germany’s GPK method of quantity-based opera-
tional modeling using fixed and proportional costs
established at the resource level in a company (i.e.,
cost center/resource pools or value streams”);!

2. Gordon Shillinglaw’s concept of attributable cost;®!

3. Flexible use of activity-based drivers (only where
needed) based on specific, and restrictive rules;

4. Value chain integration!”! of management account-
ing into operational systems;

5. Use of fundamental operations transactions as the
primary source for financial and quantitative data
(rather than the general ledger);

6. Replacing the principle of variability with the prin-
ciple of responsiveness for operational modeling;'®!

7. Support for a multi-level, contribution margin-based
profit & loss statement that supports managerial de-
cision making without the cost distortions and com-
plexity of inappropriate (not based on the principle
of causality) allocations of cost.

2.7.3 The Core Elements of RCA

There are three core elements that enable RCA to lay a
very different foundation for its cost model.[”!

e The view of resources — resources and their costs
are considered foundational to proper cost model-
ing and decision support. An organization’s cost and
revenues are all a function of the resources that pro-
duce them.

e Quantity-based modeling — the entire model is con-
structed using operational quantities. Operational
data is the foundation of value creation and the lead-
ing indicator of economic outcomes.

e Cost behavior — value is added as a veneer to the
quantity-based model and costs/dollars behavior is
determined by the behavior of resource quantities as
they are applied to value creating operations within
an organization.

2.7.4 Additional information

The goals of the RCA Institute, in promoting the acqui-
sition of knowledge and skills to apply RCA, include the
following:

CHAPTER 2. METHODS

e Improve management accounting knowledge and
practice by clarifying and embracing sound princi-
ples that will enhance enterprise decision making
and the public welfare through optimum resource
usage.

e Advance the knowledge and practice of Resource
Consumption Accounting (RCA) through:

e A community of active, high quality practi-
tioners and academics.

e Consistent and disciplined practice centered
on a core body of RCA knowledge that is not
diluted by wide variations in use or form.

e Education of adopters, practitioners and ven-
dors and the certification of vendors’ products
and services.

e Increased adoption of RCA, over the long-
term, as the dominant management accounting
approach in business, government, and non-
profit organizations.

The RCA Institute library contains an anno-
tated bibliography that is currently divided into
four sections:

1. RCA theory,

2. management accounting landscape and management
accounting philosophy,

3. RCA related research and

4. other materials.

This annotated bibliography provides more information
for recommended reading and some guidance on how to
get the most out of the information that is there.
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e Van der Merwe, Anton (Sep—Oct 2007). “Man-
agement Accounting Philosophy Series II: Cor-
nerstones for Restoration”. Cost Management 21
(Number 5): 26-33. ISSN 1092-8057.

e Van der Merwe, Anton (Nov-Dec 2007). “Manage-
ment Accounting Philosophy Series III: An Evalua-
tion Framework”. Cost Management 21 (Number
6): 20-29. ISSN 1092-8057.

2.7.6 External links

e “RCA Institute Official Web Site”.

o “Institute of Management Accounting (IMA) - Pub-
lisher of Strategic Finance".

e “Thomson Reuters - Publisher of Cost Manage-
ment".

e “International Federation of Accountants (IFAC)".

e “The Consortium of Advanced Management, Inter-
national (CAM-I)".

2.8 Throughput accounting

Throughput Accounting (TA) is a principle-based and
simplified management accounting approach that pro-
vides managers with decision support information for en-
terprise profitability improvement. TA is relatively new
in management accounting. It is an approach that iden-
tifies factors that limit an organization from reaching its
goal, and then focuses on simple measures that drive be-
havior in key areas towards reaching organizational goals.
TA was proposed by Eliyahu M. Goldratt!!! as an alter-
native to traditional cost accounting. As such, Through-
put Accounting!? is neither cost accounting nor cost-
ing because it is cash focused and does not allocate all
costs (variable and fixed expenses, including overheads)
to products and services sold or provided by an enter-
prise. Considering the laws of variation, only costs that
vary totally with units of output (see definition of T be-
low for TVC) e.g. raw materials, are allocated to products
and services which are deducted from sales to determine
Throughput. Throughput Accounting is a management
accounting technique used as the performance measure
in the Theory of Constraints (TOC).! It is the business
intelligence used for maximizing profits, however, unlike
cost accounting that primarily focuses on 'cutting costs’
and reducing expenses to make a profit, Throughput Ac-
counting primarily focuses on generating more through-
put. Conceptually, Throughput Accounting seeks to in-
crease the speed or rate at which throughput (see def-
inition of T below) is generated by products and ser-
vices with respect to an organization’s constraint, whether
the constraint is internal or external to the organization.
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Throughput Accounting is the only management account-
ing methodology that considers constraints as factors lim-
iting the performance of organizations.

Management accounting is an organization’s internal set
of techniques and methods used to maximize shareholder
wealth. Throughput Accounting is thus part of the man-
agement accountants’ toolkit, ensuring efficiency where it
matters as well as the overall effectiveness of the organi-
zation. It is an internal reporting tool. Outside or external
parties to a business depend on accounting reports pre-
pared by financial (public) accountants who apply Gener-
ally Accepted Accounting Principles (GAAP) issued by
the Financial Accounting Standards Board (FASB) and
enforced by the U.S. Securities and Exchange Commis-
sion (SEC) and other local and international regulatory
agencies and bodies such as International Financial Re-
porting Standards (IFRS).

Throughput Accounting improves profit performance
with better management decisions by using measure-
ments that more closely reflect the effect of decisions on
three critical monetary variables (throughput, investment
(AKA inventory), and operating expense — defined be-
low).

2.8.1 History

When cost accounting was developed in the 1890s, la-
bor was the largest fraction of product cost and could
be considered a variable cost. Workers often did not
know how many hours they would work in a week when
they reported on Monday morning because time-keeping
systems were rudimentary. Cost accountants, there-
fore, concentrated on how efficiently managers used la-
bor since it was their most important variable resource.
Now however, workers who come to work on Monday
morning almost always work 40 hours or more; their cost
is fixed rather than variable. However, today, many man-
agers are still evaluated on their labor efficiencies, and
many “downsizing,” “rightsizing,” and other labor reduc-
tion campaigns are based on them.

Goldratt argues that, under current conditions, labor ef-
ficiencies lead to decisions that harm rather than help or-
ganizations. Throughput Accounting, therefore, removes
standard cost accounting's reliance on efficiencies in gen-
eral, and labor efficiency in particular, from management
practice. Many cost and financial accountants agree with
Goldratt’s critique, but they have not agreed on a replace-
ment of their own and there is enormous inertia in the in-
stalled base of people trained to work with existing prac-
tices.

Constraints accounting, which is a development in the
Throughput Accounting field, emphasizes the role of the
constraint, (referred to as the Archemedian constraint) in
decision making.*!
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2.8.2 The concepts of Throughput Ac-
counting

Goldratt’s alternative begins with the idea that each or-
ganization has a goal and that better decisions increase
its value. The goal for a profit maximizing firm is easily
stated, to increase profit now and in the future. Through-
put Accounting applies to not-for-profit organizations
too, but they have to develop a goal that makes sense in
their individual cases.

Throughput Accounting also pays particular attention to
the concept of 'bottleneck’ (referred to as constraint in the
Theory of Constraints) in the manufacturing or servicing
processes.

Throughput Accounting uses three measures of income
and expense:

NP

1

QurapnaS ndufnot

B % of Sales

700

The chart illustrates a typical throughput structure of income
(sales) and expenses (TVC and OE).
T=Sales less TVC and NP=T less OE.

e Throughput (T) is the rate at which the system pro-
duces “goal units.” When the goal units are money */
(in for-profit businesses), throughput is net sales (S)
less totally variable cost (TVC), generally the cost
of the raw materials (T = S — TVC). Note that T
only exists when there is a sale of the product or
service. Producing materials that sit in a warehouse
does not form part of throughput but rather invest-
ment. (“Throughput” is sometimes referred to as
“throughput contribution” and has similarities to the
concept of “contribution” in marginal costing which
is sales revenues less “variable” costs — “variable”
being defined according to the marginal costing phi-
losophy.)

o Investment (I) is the money tied up in the system.
This is money associated with inventory, machinery,
buildings, and other assets and liabilities. In ear-
lier Theory of Constraints (TOC) documentation,
the “I” was interchanged between “inventory” and
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“investment.” The preferred term is now only “in-
vestment.” Note that TOC recommends inventory
be valued strictly on totally variable cost associated
with creating the inventory, not with additional cost
allocations from overhead.

e Operating expense (OE) is the money the system
spends in generating “goal units.” For physical prod-
ucts, OE is all expenses except the cost of the raw
materials. OE includes maintenance, utilities, rent,
taxes and payroll.

Organizations that wish to increase their attainment of
The Goal should therefore require managers to test pro-
posed decisions against three questions. Will the pro-
posed change:

1. Increase throughput? How?

2. Reduce investment (inventory) (money that cannot
be used)? How?

3. Reduce operating expense? How?

The answers to these questions determine the effect of
proposed changes on system wide measurements:

1. Net profit (NP) = throughput — operating expense =
T-OE

2. Return on investment (ROI) = net profit / investment
=NP/1

3. TA Productivity = throughput / operating expense =
T/OE

4. Investment turns (IT) = throughput / investment =
T/

These relationships between financial ratios as illustrated
by Goldratt are very similar to a set of relationships de-
fined by DuPont and General Motors financial executive
Donaldson Brown about 1920. Brown did not advocate
changes in management accounting methods, but instead
used the ratios to evaluate traditional financial accounting
data.

Throughput Accounting ¢! is an important development
in modern accounting that allows managers to understand
the contribution of constrained resources to the overall
profitability of the enterprise.

2.8.3 Explanation

Throughput =
Costs Variable Total — revenue Sales [/]

Ratio accounting Throughput =

hour factory per Return/hour factory per Cost
(8]
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For example: The railway coach company was offered a
contract to make 15 open-topped streetcars each month,
using a design that included ornate brass foundry work,
but very little of the metalwork needed to produce a cov-
ered rail coach. The buyer offered to pay $280 per street-
car. The company had a firm order for 40 rail coaches
each month for $350 per unit.

The cost accountant determined that the cost of
operating the foundry vs. the metalwork shop
each month was as follows:

The company was at full capacity making
40 rail coaches each month. And since the
foundry was expensive to operate, and purchas-
ing brass as a raw material for the streetcars
was expensive, the accountant determined that
the company would lose money on any street-
cars it built. He showed an analysis of the esti-
mated product costs based on standard cost ac-
counting and recommended that the company
decline to build any streetcars.

However, the company’s operations manager
knew that recent investment in automated
foundry equipment had created idle time for
workers in that department. The constraint on
production of the railcoaches was the metal-
work shop. She made an analysis of profit and
loss if the company took the contract using
throughput accounting to determine the prof-
itability of products by calculating “through-
put” (revenue less variable cost) in the metal
shop.

After the presentations from the company ac-
countant and the operations manager, the pres-
ident understood that the metal shop capacity
was limiting the company’s profitability. The
company could make only 40 rail coaches per
month. But by taking the contract for the
streetcars, the company could make nearly all
the railway coaches ordered, and also meet all
the demand for streetcars. The result would
increase throughput in the metal shop from
$6.25 to $10.38 per hour of available time, and
increase profitability by 66 percent.

2.8.4 Relevance

One of the most important aspects of Throughput Ac-
counting is the relevance of the information it produces.
Throughput Accounting reports what currently happens
in business functions such as operations, distribution and
marketing. It does not rely solely on GAAP’s finan-
cial accounting reports (that still need to be verified by
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external auditors) and is thus relevant to current deci-
sions made by management that affect the business now
and in the future. Throughput Accounting is used in
Critical Chain Project Management (CCPM),”! Drum
Buffer Rope (DBR)—in businesses that are internally
constrained, in Simplified Drum Buffer Rope (S-DBR)
[191__in businesses that are externally constrained (partic-
ularly where the lack of customer orders denotes a mar-
ket constraint), as well as in strategy, planning and tactics,
etc.
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2.9 Lean accounting

The purpose of Lean Accounting is to support the lean
enterprise as a business strategy. It seeks to move from
traditional accounting methods to a system that measures
and motivates excellent business practices in the lean en-
terprise.

2.9.1 Introduction

What we now call lean manufacturing was developed by
Toyota and other Japanese companies. Toyota executives
claim that the famed Toyota Production System was in-
spired by what they learned during visits to the Ford Mo-
tor Company in the 1920s and developed by Toyota lead-
ers such as Taiichi Ohno and consultant Shigeo Shingo
after World War II. As pioneer American and European
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companies embraced lean manufacturing methods in the
late 1980s, they discovered that lean thinking must be ap-
plied to every aspect of the company including the finan-
cial and management accounting processes.!!! (See also,
William Deming.)

There are two main thrusts for Lean Accounting. The
first is the application of lean methods to the company’s
accounting, control, and measurement processes. This is
no different from applying lean methods to any other pro-
cesses. The objective is to eliminate waste, free up capac-
ity, speed up the process, eliminate errors and defects,
and make the process clear and understandable.

The second (and more important) thrust of Lean Ac-
counting is to fundamentally change the accounting, con-
trol, and measurement processes so they motivate lean
change and improvement, provide information that is
suitable for control and decision-making, provide an un-
derstanding of customer value, correctly assess the finan-
cial impact of lean improvement, and are themselves sim-
ple, visual, and low-waste. Lean Accounting does not
require the traditional management accounting methods
like standard costing, activity-based costing, variance re-
porting, cost-plus pricing, complex transactional control
systems, and untimely confusing financial reports. These
are replaced by

lean-focused performance measurements
e simple summary direct costing of the value streams
e decision-making and reporting using a box score

e financial reports that are timely and presented in
"plain language" that everyone can understand

e radical simplification and elimination of transac-
tional control systems by eliminating the need for
them

e driving lean changes from a deep understanding of
the value created for the customers

e climinating traditional budgeting through monthly
sales, operations, and financial planning processes
(SOFP)

e value-based pricing

e correct understanding of the financial impact of lean
change

As an organization becomes more mature with lean think-
ing and methods, they recognize that the combined meth-
ods of Lean Accounting in fact creates a Lean Manage-
ment System (LMS) designed to provide the planning, the
operational and financial reporting, and the motivation for
change required to prosper the company’s on-going lean
transformation.?!
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Up until 2006, the methods of Lean Accounting were not
clearly defined because they had been developed by dif-
ferent people in different companies. A meeting was held
at the 2005 Lean Accounting Summit (Lean Account-
ing Summit) conference including a number of leaders
in the field, and a decision was made to develop a docu-
ment called “The Principles, Practices, and Tools of Lean
Accounting” (PPT) (Lean Accounting PPT). While the
methods of lean accounting are continually evolving, the
PPT lays out the primary methods of Lean Accounting
and shows how they fit together into a Lean Manage-
ment System. The PPT emphasizes not only the tools
and methods of Lean Accounting, but also the need for
focusing on customer value and the empowerment (or re-
spect) for people. The PPT was published in Target, the
Journal of the Association of Manufacturing Excellence
(AME) in 2006. (Lean Accounting PPT article)

The Vision for Lean Accounting

1. Provide accurate, timely, and understandable infor-
mation to motivate the lean transformation through-
out the organization, and for decision-making lead-
ing to increased customer value, growth, profitabil-
ity, and cash flow.

2. Use lean tools to eliminate waste from the account-
ing processes while maintaining thorough financial
control.

3. Fully comply with generally accepted accounting
principles (GAAP), external reporting regulations,
and internal reporting requirements.

4. Support the lean culture by motivating investment
in people, providing information that is relevant and
actionable, and empowering continuous improve-
ment at every level of the organization.

Why is lean accounting needed?

There are positive and negative reasons for using Lean
Accounting. The positive reasons include the issues
addressed in the “Vision for Lean Accounting” shown
above. Lean Accounting provides accurate, timely and
understandable information that can be used by man-
agers, sales people, operations leaders, accountants, lean
improvement teams and others. The information gives
clear insight into the company’s performance; both opera-
tional and financial. The Lean Accounting reporting mo-
tivates people in the organization to move lean improve-
ment forward. It is often stated that “what you measure
is what will be improved.” Lean accounting measures the
right things for a company that wants to drive forward
with lean transformation.

Lean Accounting is also itself lean. The information, re-
ports, and measurements can be provided quickly and
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easily. It does not require the complex systems and waste-
ful transactions that are usually used by manufacturing
companies. The simplicity of Lean Accounting frees up
the time of the financial people and the operational people
so that they can become more actively involved in mov-
ing the company forward towards its strategic goals. The
role of the financial professional moves away from book-
keeper and reporter and towards strategic partnering with
the company leaders.

At a deeper level Lean Accounting matches the cultural
goals of a lean organization. The simple and timely infor-
mation empowers people at all levels of the organization.
The financial and performance measurement information
is organized around value streams and thereby honors the
lean principle of value stream management. The empha-
sis on customer value is also derived from the principles
of lean thinking. The way a company accounts and mea-
sures its business is deeply rooted in the culture of the
organization. Lean Accounting has an important role to
play in developing a lean culture within an organization.

Why is traditional accounting not needed?

The negative reasons for using Lean Accounting lie with
the inadequacy of traditional accounting systems to sup-
port a lean culture. Everybody working seriously on the
lean transformation of their company eventually bumps
up against their accounting systems. Traditional account-
ing systems (particularly those using standard costing,
activity-based costing, or other full absorption methods)
are designed to support traditional management methods.
As a company moves to lean thinking, many of the funda-
mentals of its management system change and traditional
accounting, control, and measurement methods become
unsuitable. Some examples of this are:

e Traditional accounting systems are large, complex
processes requiring a great deal of non-value work.
Lean companies are anxious to eliminate this kind
of non-value work.

e They provide measurements and reports like la-
bor efficiency and overhead absorption that mo-
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tivate large batch production and high inventory
levels. These measurements are suitable for mass
production-style organizations but actively harmful
to companies with lean aspirations.

e The traditional accounting systems have no good
way to identify the financial impact of the lean im-
provements taking place throughout the company.
On the contrary, the financial reports will often show
that bad things are happening when very good lean
change is being made. One example of this is that
traditional reporting shows a reduction in profitabil-
ity when inventory is reduced. Lean companies al-
ways make significant inventory reductions and the
accounting reports show negative results."!

e Traditional accounting reports use technical words
and methods like “overhead absorption”, "gross
margin", and many others. These reports are not
widely understood within most organizations. This
may be acceptable when the financial reports are
restricted to senior managers, but a lean company
will seek to empower the entire workforce. Clear
and understandable reporting is required so that peo-
ple can readily use the reports for improvement and
decision-making.

e Traditional companies use standard product (or
service) costs which can be misleading when
making decisions related to quoting, profitability,
make/buy, sourcing, product rationalization, and so
forth. Lean companies seek to have a clearer un-
derstanding of the true costs associated with their
processes and value streams.

There are of course traditional methods for overcoming
some of these issues and problems. Indeed, few of the
methods of Lean Accounting are new ideas. They are
mostly adaptations of methods that have been used for
many years, and have been codified into a Lean Manage-
ment System designed to support the needs of lean think-
ing organizations.
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Where does Lean Accounting apply?

As with most lean methods Lean Accounting was devel-
oped to support manufacturing companies, and most of
the implementation of Lean Accounting has been within
manufacturing organizations. Now that lean methods
are moving into other industries like financial services,
healthcare, government, and education there are some
initial examples of the application of Lean Accounting
in these industries.

2.9.2 Getting Started

Elements of Basic Lean Accounting
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Application to accounting processes

In the early stages of lean it is important to apply lean
improvement throughout the organization; and there is
nowhere more suitable than the accounting processes.
These include the month-end close, accounts payable,
accounts receivable, payroll, cost accounting, expense re-
porting, and so forth. There are three reasons for applying
lean improvement methods to the accounting processes:

1. The processes will be improved and the company’s
operations made better.

2. The finance people will learn a lot about lean meth-
ods. Lean is not learned from books but by actual
hands-on experience.

3. The removal of waste will free up time for the fi-
nance people to work on the introduction of Lean
Accounting.

Some people object to making changes to the Accounting
processes because they ask why we would want to spend
time making processes better when in fact we will be
eliminating them in the future. The answer to this is that
with lean we are always interested in making many small
improvements. We are not looking for the "silver bul-
let" that will solve all problems. On the contrary, we are
looking to engage the entire work force in many smaller
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changes that lead to massive improvement over time. It
is, of course, our objective over time to largely eliminate
most of these wasteful accounting processes, but at the
earlier stages of lean change we are content to improve
the processes, provide learning to the finance people, and
free up their time for the more significant lean changes in
the future.?4!

Lean performance measurements

The control of the production (and other) processes is
achieved by visual performance measurements at the
shop-floor and value stream level. These measurements
eliminate the need for the shop-floor tracking and vari-
ance reporting favored by traditional cost accounting sys-
tems. There are (at least) three levels of operational per-
formance measurements.

Continuous improvement (CI) is motivated and tracked
using value stream performance boards. Typically these
visual boards are updated weekly and used by the value
stream CI team to identify improvement areas, initi-
ate PDCA projects, and monitor their progress. These
boards show the value stream performance measure-
ments, pareto charts (or other root cause analysis), and
information about the CI projects. The boards also show
the current and future state maps together with the project
plan to move from current to future state. The Value
Stream Performance Boards become “mission control”
for both break-through improvement and continuous im-
provement of the value stream.

Typical measurements include:!

e Productivity (sales/person)

e Process control (on-time shipment to customer re-
quirement)

e Flow (dock-to-dock days or hours)

e Quality & Standardized Work (first time through
without scrap or rework)

e Linearity and overall improvement (average cost)
e People participating in CI

o Safety (Safety cross showing lost time, accidents,
near-misses, etc.)

Cell and process measurements are reported frequently —
often hourly — by the people working in the cell or the pro-
cess. The measurements are used to control the process
and identify defects. When defects are identified they are
“fixed” in the short term to serve the customers today and
solved over the longer term so that they never occur again.

Typical measurements include:

e Day-by-the-Hour production quantities
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e First Time Thru without scrap or rework

o WIP to SWIP (work-in-process inventory within the
cell or process compared to the standard work-in-
process required within the process)

e Operational equipment effectiveness — OEE (for
machine driven operations and particularly for bot-
tleneck or constraint machines.)

e “Just-Do-It” suggestions per person.

For a “starter set” of lean performance measurements:
Lean Performance Measurements Starter Set

2.9.3 Financial Reports for Lean Opera-
tions

Value stream costing

Cost and profitability reporting is achieved using Value
Stream Costing, a simple summary direct costing of
the value streams. The value stream costs are typically
collected weekly and there is little or no allocation of
“overheads.” This provides financial information that can
be clearly understood by everybody in the value stream
which in turn leads to good decisions, motivation to lean
improvement across the entire value stream, and clear ac-
countability for cost and profitability. Weekly reporting
also provides excellent control and management of costs
because they can be reviewed by the value stream man-
ager while the information is still current.(!

Plain language financial statements

Lean accounting provides financial reports that are read-
ily understandable to anyone in the company. The income
statements are in “plain language” and the information is
presented in a way that is no more complicated than a
household budget. Plain language income statements are
easy to use because they do not include misleading and
confusing data relating to standard costs and hosts of in-
comprehensible variance figures. When used in meetings,
plain language financial statements change the question
from “What does this mean?” to “What should we do?”.

Box Score reporting

Box Scores are used widely within lean accounting. The
standard format of the box score shows a 3-dimensional
view of value stream performance; operational perfor-
mance measurements, financial performance, and how
the value stream capacity is being used. The capacity
information shows how much of the capacity within the
value stream is used productively, how much is used to do
non-productive activities, and how much value stream ca-
pacity is available for use. The box score shows the value
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Example of a Box Score used for weekly value stream perfor-
mance reporting

stream performance on a single sheet of paper and using
a simple and accessible format.

The box score shown on the right shows weekly value
stream performance. Other box scores are used for
decision-making, for assessing the financial impact of
lean improvement, for selecting or prioritizing such issues
as capital acquisitions using the 3P approach, and other
reporting and decision-making requirements. Companies
using lean accounting often have a standard box score
format and require that all decisions relating to a value
stream be presented using the standard box scores. This
leads to operational and financial information being con-
sistent and well understood when it is used.”’

2.9.4 Making Decisions without the Use of
Product or Process Costs

Decision-Making using Box Scores and Value Stream
Cost Information

Current State Make Product _Buy in China__Buy Locally
Units per Person| 23 2%6.05 32.56 32.56
3 On Time Shipment 91.20% 9.00% 95.70% 9%6.00%
2 First Timo Thiu) 4% % 2% 6%
E Dock to Dock Days| B89 B.5 16.28 1021
5 Average Cost $111.74 $113.10 511390 $112.66
AP doys - AR days ] [} 88 [
E Productivie I 3% 3% 3%
§ Hon Productive) 56% 2% 56% %
3 Available Capacity 13% n 1% 2%

Routine decision-making — including quotes, profitabil-
ity, make/buy, sourcing, product rationalization, and so
forth — is achieved using simple yet powerful information
that is readily available from the box score. There is no
need to use a standard cost again for these important de-
cisions. The Box Score shows an example of this method
for decision-making related to sourcing of a new product.

Most companies using lean accounting create standard
templates for the various kinds of daily routine decisions.
These will include assessing the profitability of a sales or-
der or request for quote, make-buy decisions for products
or components, the impact of improvement projects, and
so forth. These templates often access box score infor-
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mation from the lean accounting information within the
company’s systems. The availability of capacity is often a
crucial issue when making these kinds of short-term de-
cisions.

The box score shown in this example demonstrates a short
term decision and assumes that the company’s capacity
and costs are largely fixed. There are two other kinds
of decisions used regularly in lean companies; medium
term decisions and strategic decisions. Box Scores are
also used for medium term decisions but there is no as-
sumption of fixed capacity and costs. The template shows
how the capacity and resources need to be changed to ful-
fill the decision. These decisions are linked in the SOFP
(Sales, Operations, and Financial Planning) process that
typically looks out 12—18 months. The Box Score is also
used for strategic decisions such as the introduction of
new products, and the templates feed into the company’s
Strategy Deployment (Hoshin Kanri) and Target Costing
processes.

The Box Score method is flexible to meet the needs of
different kinds of decisions, yet using the same underlying
approach that we do not try to calculate a fully absorbed
product cost. Instead the impact of these decisions on the
value stream as a whole is used to assess the suitability of
each of our choices. This leads to better understanding
and better decisions, when used with standard decision-
making processes.?!

Product or service costing

Under most circumstances it is not necessary to calcu-
late product or service costs.! Traditional manufactur-
ing companies usually calculate a fully absorbed product
cost using complex methods for the allocation of over-
head costs, and they use these product costs for decision-
making, inventory valuation, and performance measure-
ments in the form of variance analysis and such metrics as
individual efficiency. Similar methods are used in service
organizations to estimate the cost of each service they
provide. Companies employing lean accounting meth-
ods recognize that standard costs and other methods for
fully absorbed product or service costing lead to poor de-
cisions and motivate anti-lean behavior.[’! These compa-
nies also find that there is no need to calculate a prod-
uct cost because all the uses of product costs within tra-
ditional companies can be addressed in lean accounting
using simpler and better methods. Decision-making, in-
ventory valuation, performance measurements, and other
uses of fully absorbed product costs are all achieved us-
ing other lean accounting methods. If a product cost is
required — for reporting international transfer pricing, for
example — then these can be calculated using simpler and
more lean-focused methods like Features & Characteris-
tics costing."!
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2.9.5 External Reporting

.
Closing the books
Hew
Cartridge Wanifold Flexible |Temperature| Producis Support Total
AprilA0 Aprl10 AprilA0 AprilAD AprilA0 April-10 Rpril-10
§3.412,726 §719,315 $3,494,895 $969,215 $8,596,150
$153,178 $32,286 $156,866 $43,503 $385,833
$1,179,256 [ $313,930 [ §784,958 [ $152,914 $402,354 $215339 | $3,048,751
$836,141 $148,519 §793,457 $453,886 $12,778 $18,005 $2,262,786
$54,619 $3,778 $78,034 53,446 $12,043 $3,214 $155,135
Supplies & Tooling $68,438 $24,950 $31,936 §13,068 $51,833 $1,256 $191,481
Outside Services $118,903 $2,000 $114,212 50 52,109 $4,600 241,824
Depreciation $12,676 36,962 $33,052 $15,959 $32,577 52,399 $103,825
Rentals 510,637 30 30 50 $10,637
Facilities / Utilities $18,763 36,01 $20,773 $5,361 §5,696 310,387 $67,011
T&E $2,146 §768 33411 $488 §1,982 $4,366 $13,161
‘Warranty $51,191 $10,790 §52,423 §14,538 $128,942
Other $8,630 96,465 §13.261 $3,405 $20,149 $56,910
TOTAL COSTS $2,514,778 $556,480 $2,087,384 $706,568 $521,372 $279,715 46,666,296
VALUE STREAM PROFIT $897,948 $162,835 $1,407,511 $262,647 (8521,372) ($279,715) 41,929,854
Value Stream Margin % 26% 23% 4% 28% £% 3% 2%
Inventory change adjustment ~ $54,933
Exchange rate adjustment  [$3,266)
Corporate overheads  ($300,865)
NETPROFIT $1,680,656

The primary collection of revenue and costs is done us-
ing Value Stream Costing, and (typically) weekly value
stream income statements are used by the value stream
managers to control costs and work to reduce costs. A
typical lean organization will have several revenue earn-
ing or order fulfillment value streams, one or two new
product development value streams, and then a small
group of people and departments that support the value
streams but are not in the value streams. These external
support people include, for example, a plant or division
manager, HR, Information systems, and so forth. The
costs of these support people is relatively small in com-
parison to the value streams.

External reporting is achieved by taking the monthly
value stream income statements and the financial state-
ment for the support people and adding them together
to provide the consolidated financial report for the com-
pany or division as a whole. This month-end close pro-
vides financial reports for the company that can be used
for all external reporting. There is usually a requirement
for some “below the line” adjustments to bring the in-
come state in line with generally accepted accounting prin-
ciples (GAAP). These adjustments include any change
of inventory value between now and last month, group
and corporate overhead allocations, and other miscella-
neous adjustments like exchange rate gains and losses.
The "bottom line" of the adjusted statement will of course
be the same as the traditional statements. There is no
formal change of accounting method and the bottom line
will therefore be the same.

Inventory valuation

An important aspect of financial control is the evaluation
of inventory. Lean manufacturing always leads to sub-
stantial inventory reductions. When inventories are low
and under good control (using pull systems, single-piece
flow, supplier partnerships, etc.), the valuation of inven-
tory becomes much less complex. Lean Accounting con-
tains a number of methods for valuing inventory that are
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simple, accurate, and often visual. Several of these meth-
ods do not require any computer-based inventory tracking
at all.

Compliance to regulatory requirements

A question that always comes up when discussing lean
accounting is whether these methods comply with reg-
ulatory accounting requirements and GAAP (generally
accepted accounting principles). Lean accounting fully
complies with all statutory and generally accepted ac-
counting requirements in the United States and Europe,
including the unique requirements of German, Swiss,
and Italian regulation. Lean accounting also complies
with the increasingly popular International Accounting
Standards (IAS) that is seeking to create a single world-
wide approach. When moving from traditional account-
ing methods to lean accounting there is no “change of
accounting” because the external reporting outcome of
lean accounting uses the same accrual based actual cost-
ing required by GAAP and statutory regulations. There
is an argument that lean accounting lends itself better to
statutory regulations because they require reporting at ac-
tual cost. Lean accounting uses actual costs throughout,
whereas traditional accounting uses standard costs that
must then be adjusted to actual costing for external re-
porting

2.9.6 Further Simplifying the Accounting
Processes

Transaction elimination

Traditional companies use complex, transaction-based
information systems like MRPII or Enterprise Systems
(ERP) to maintain financial and operational control of
their processes. Lean organizations bring their process
under good control using lean methods, visual control,
low inventories, short lead times, and — most importantly
— identifying the root causes of the problems that create
the lack of control. Once these root causes have been
addressed and the process brought under control, it is no
longer necessary to use these complex and wasteful trans-
actional systems, and they can be gradually eliminated.

In manufacturing companies the transaction-heavy doc-
uments tend to be production work orders and inventory
tracking on the computer. Over time, as lean methods
eliminate the need for these documents in favor of visual
management, these documents can be eliminated and the
thousands of wasteful transaction can be eliminated. One
large North American aircraft manufacturer eliminated
three trillion transactions in one year using this approach.
The “ideal” for a manufacturing company is to have only
two types of transactions within the production processes;
the receipt of raw materials and the shipment of finished
product. These two transactions are legally required ow-
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ing to change of ownership. Everything else within the
production process can be addressed better, quicker, eas-
ier, and less wastefully using visual, lean methods.

Other kinds of service companies like banks, healthcare,
insurance and others, have similarly transaction-heavy
processes that can be radically simplified through the use
of lean methods of control. Almost every company can
largely eliminate their purchasing and accounts payable
processes together with the wasteful and complicated
three-way matching through using lean methods.

Accounting controls have always been important, and it
is essential that Lean Accounting enhance these controls,
and does not weaken them. It is important to bring the
company’s auditors into the Lean Accounting process at
the earliest stages. A primary tool to ensure that Lean
Accounting changes are made prudently is the Transac-
tion Elimination Matrix. Using the transaction elimina-
tion matrix we can determine what lean methods must be
in place to enable us to eliminate traditional, transaction-
based processes without jeopardizing financial (or oper-
ational) control. These decisions are made ahead of time
and become a part of the overall lean transformation; in
some cases driving the lean changes and improvements.

2.9.7 Focusing on Customer Value
Target costing

Target costing is the tool for understanding how the com-
pany creates value for the customer and what must be
done to create more value. Target Costing is used when
new products are being designed and/or when the value
stream team needs to understand the changes required to
increase the value for the customers. The outcome of this
highly cross-functional and cooperative process is a series
of initiatives to create more value for the customer and to
bring the product costs into line with the company’s need
for short and long term financial stability. These improve-
ment initiatives encompass sales and marketing, product
design, operations, logistics, and administrative processes
within the company.[®!

Value-based pricing

The first of the five principles of lean thinking is value to
the customer. The prices of products and services are set
according to the value created for the customers. Lean
accounting includes methods for calculating the amount
of value created by a company’s products and services,
and form that knowledge to establish prices. This ap-
proach is in stark contrast to many traditional companies
that calculate their prices using the cost-plus method. The
cost-plus method establishes prices by calculating a fully
absorbed product cost and then adding on an acceptable
profit margin. This cost-plus methods leads to serious er-
rors in pricing because it creates a false linkage between
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price and cost. The price of a product is unrelated to the
cost of manufacturing and supplying that product. The
price of a product or services is entirely determined by
the amount of value created by the product in the eyes of
the customers. Lean accounting methods enable value-
based pricing.

2.9.8 External links

e Lean Accounting: What'’s It All About?, collabora-
tive article written by lean accounting thought lead-
ers following the 2005 inaugural Lean Accounting
Summit in Dearborn, MI

e Lean Accounting Summit, Annual gathering of the
world’s lean accounting thought leaders
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2.10 Funds transfer pricing

Funds transfer pricing (FTP) is a process used in
banking to adjust the reported performance of differ-
ent business units of a bank. A bank could have differ-
ent kinds of business units. The split of these units be-
tween deposit-raising units and funds-advancing units af-
fects whether they receive a positive or negative revenue
adjustment. Both borrowing and lending contribute to the
performance of the bank as a whole. FTP is a mechanism
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to adjust these profitabilities to incorporate true funding
Costs.

An intermediary is created within the organisation usu-
ally treasury or central office. All the fund-raising units
raise funds from the market at a particular rate and lend
the same to the central office at a higher rate. All the
lending units borrow the funds from the central office at
a particular rate and lend the same to the borrowers at a
higher rate. The central office rate is notional in nature
and is aligned to market conditions. Thus for all the units
there are two rates available to measure the performance.
For a deposit-raising unit the difference between interest
paid to the deposit-holders and interest receivable from
central office is the contribution to the bank’s profitabil-
ity. For a lending division the difference between Interest
payable to central office and the interest received from the
borrowers is the contribution to the bank’s performance.

FTP is therefore a revenue adjustment made to the bank’s
Balance Sheet to reflect funding cost impact.

For example, a business unit which manages funds for
high-net-worth individuals will create cash which is held
on deposit. That deposit will accrue interest therefore the
Wealth business unit’s profits will have to be increased
by the deposit interest which can easily be calculated by
using the prevailing rate of interest.

This approach became problematic during the 2007/8 fi-
nancial crisis because actual interest rates paid began to
differ from published rates such as Libor or bank base
rates very substantially. With poor credit availability the
profit adjustment made in favour of depositing business
units was effectively understated. This had been less an
issue when banks’ borrowing costs were close to base
rates or quoted rates such as LIBOR.

Failure to calculate FTP correctly can cause loans to be
much less profitable than they initially appear and the fact
that banks have extended unprofitable loans is a key factor
in the recent financial crisis.

FTP has become important because banks are expected
to state their funding costs accurately as a regulatory re-
quirement, because funding costs affect a banks liquid-
ity reporting. Failure and bail-outs of banks has made
reported liquidity a hot topic. FTP calculation is com-
plicated by a number of factors which make calculation
of the revenue adjustment needed difficult. Factors af-
fecting funding cost include the length of time an asset or
liability is repaid (Liquidity Term Premium), the extent
to which an asset has been or can be securitised (which
affects its liquidity) and the *behaviour* of customers in
particular product/customer niches, customers propensity
to withdraw long term asset deposits at penalty or to repay
obligations such as mortgages early all affect real funding
cost. This behaviour factor complicates the calculation of
FTP and has required significant and expensive changes
to banking systems. Balance sheets now incorporate new
attributes for customer and product which were not pre-
viously significant reporting dimensions.
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One important issue to be considered in calculating FTP
is the need to value funding costs on an “at arms length”
basis.

To understand “at arms length” one has to understand how
relationships affect behaviour. Some conventional trans-
fer pricing issues can be considered to explore this.

A good example is a father selling a home to his son.
The value of such a transfer may not be considered to
be the same as what would be achieved on the open mar-
ket.Similarly businesses often manipulate sales of asset
through inter-company trades to maximise profitability
in low tax environments.

In banking terms the fact that a loan is made between
business units may reflect agreed or contracted recogni-
tion of (too low in the financial crisis) costs rather than
prevailing actual accurate funding costs and this is both an
important audit concern and of taxation interest as trans-
fer pricing affects where and in which business unit profit
is reported.

2.10.1 External links

o thefreelibrary.com
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Chapter 3
Functions

3.1 Operations research
For the academic journal, see Operations Research.

Operations research, or operational research in
British usage, is a discipline that deals with the applica-
tion of advanced analytical methods to help make bet-
ter decisions.['! Further, the term 'operational analysis’
is used in the British (and some British Commonwealth)
military, as an intrinsic part of capability development,
management and assurance. In particular, operational
analysis forms part of the Combined Operational Ef-
fectiveness and Investment Appraisals (COEIA), which
support British defence capability acquisition decision-
making.

It is often considered to be a sub-field of mathematics.!?!
The terms management science and decision science are
sometimes used as synonyms.*!

Employing techniques from other mathematical sci-
ences, such as mathematical modeling, statistical analy-
sis, and mathematical optimization, operations research
arrives at optimal or near-optimal solutions to complex
decision-making problems. Because of its emphasis on
human-technology interaction and because of its focus
on practical applications, operations research has overlap
with other disciplines, notably industrial engineering and
operations management, and draws on psychology and
organization science. Operations research is often con-
cerned with determining the maximum (of profit, per-
formance, or yield) or minimum (of loss, risk, or cost)
of some real-world objective. Originating in military ef-
forts before World War I, its techniques have grown to
concern problems in a variety of industries.*!

3.1.1 Overview

Operational research (OR) encompasses a wide range of
problem-solving techniques and methods applied in the
pursuit of improved decision-making and efficiency, such
as simulation, mathematical optimization, queueing the-
ory and other stochastic-process models, Markov deci-
sion processes, econometric methods, data envelopment
analysis, neural networks, expert systems, decision anal-
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ysis, and the analytic hierarchy process.”®! Nearly all of
these techniques involve the construction of mathemati-
cal models that attempt to describe the system. Because
of the computational and statistical nature of most of
these fields, OR also has strong ties to computer science
and analytics. Operational researchers faced with a new
problem must determine which of these techniques are
most appropriate given the nature of the system, the goals
for improvement, and constraints on time and computing
power.

The major subdisciplines in modern operational research,
as identified by the journal Operations Research,®! are:

e Computing and information technologies
[ ]

¢ Financial engineering

Manufacturing, service sciences, and supply chain
management

Marketing Engineering!”!

Policy modeling and public sector work
Revenue management

Simulation

Stochastic models

Transportation

3.1.2 History

As a discipline, operational research originated in the ef-
forts of military planners during World War I (convoy
theory and Lanchester’s laws). In the decades after the
two world wars, the techniques were more widely ap-
plied to problems in business, industry and society. Since
that time, operational research has expanded into a field
widely used in industries ranging from petrochemicals to
airlines, finance, logistics, and government, moving to a
focus on the development of mathematical models that
can be used to analyse and optimize complex systems,
and has become an area of active academic and indus-
trial research.!
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Historical origins

Early work in operational research was carried out by
individuals such as Charles Babbage. His research into
the cost of transportation and sorting of mail led to Eng-
land’s universal “Penny Post” in 1840, and studies into
the dynamical behaviour of railway vehicles in defence of
the GWR's broad gauge.® Percy Bridgman brought op-
erational research to bear on problems in physics in the
1920s and would later attempt to extend these to the so-
cial sciences.!”!

Modern operational research originated at the Bawdsey
Research Station in the UK in 1937 and was the result of
an initiative of the station’s superintendent, A. P. Rowe.
Rowe conceived the idea as a means to analyse and im-
prove the working of the UK’s early warning radar sys-
tem, Chain Home (CH). Initially, he analysed the op-
erating of the radar equipment and its communication
networks, expanding later to include the operating per-
sonnel’s behaviour. This revealed unappreciated limita-
tions of the CH network and allowed remedial action to
be taken.[!"!

Scientists in the United Kingdom including Patrick
Blackett (later Lord Blackett OM PRS), Cecil Gordon,
Solly Zuckerman, (later Baron Zuckerman OM, KCB,
FRS), C. H. Waddington, Owen Wansbrough-Jones,
Frank Yates, Jacob Bronowski and Freeman Dyson, and
in the United States with George Dantzig looked for ways
to make better decisions in such areas as logistics and
training schedules

Second World War

The modern field of operational research arose during
World War II. In the World War II era, operational re-
search was defined as “a scientific method of providing
executive departments with a quantitative basis for de-
cisions regarding the operations under their control.”(!!!
Other names for it included operational analysis (UK
Ministry of Defence from 1962)!'?! and quantitative
management.' 13!

During the Second World War close to 1,000 men and
women in Britain were engaged in operational research.
About 200 operational research scientists worked for the
British Army.!'¥

Patrick Blackett worked for several different organiza-
tions during the war. Early in the war while working for
the Royal Aircraft Establishment (RAE) he set up a team
known as the “Circus” which helped to reduce the num-
ber of anti-aircraft artillery rounds needed to shoot down
an enemy aircraft from an average of over 20,000 at the
start of the Battle of Britain to 4,000 in 1941.[15]

In 1941 Blackett moved from the RAE to the Navy, af-
ter first working with RAF Coastal Command, in 1941
and then early in 1942 to the Admiralty.['®! Blackett’s
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team at Coastal Command’s Operational Research Sec-
tion (CC-ORS) included two future Nobel prize winners
and many other people who went on to be pre-eminent
in their fields.'"”! They undertook a number of crucial
analyses that aided the war effort. Britain introduced the
convoy system to reduce shipping losses, but while the
principle of using warships to accompany merchant ships
was generally accepted, it was unclear whether it was bet-
ter for convoys to be small or large. Convoys travel at the
speed of the slowest member, so small convoys can travel
faster. It was also argued that small convoys would be
harder for German U-boats to detect. On the other hand,
large convoys could deploy more warships against an at-
tacker. Blackett’s staff showed that the losses suffered by
convoys depended largely on the number of escort vessels
present, rather than the size of the convoy. Their conclu-
sion was that a few large convoys are more defensible than
many small ones.['8]

A Liberator in standard RAF green/dark earth/black night
bomber finish as originally used by Coastal Command

While performing an analysis of the methods used by
RAF Coastal Command to hunt and destroy submarines,
one of the analysts asked what colour the aircraft were.
As most of them were from Bomber Command they were
painted black for night-time operations. At the sugges-
tion of CC-ORS a test was run to see if that was the best
colour to camouflage the aircraft for daytime operations
in the grey North Atlantic skies. Tests showed that air-
craft painted white were on average not spotted until they
were 20% closer than those painted black. This change
indicated that 30% more submarines would be attacked
and sunk for the same number of sightings.''! As a result
of these findings Coastal Command changed their aircraft
to using white undersurfaces.

Other work by the CC-ORS indicated that on average if
the trigger depth of aerial-delivered depth charges (DCs)
were changed from 100 feet to 25 feet, the kill ratios
would go up. The reason was that if a U-boat saw an air-
craft only shortly before it arrived over the target then at
100 feet the charges would do no damage (because the U-
boat wouldn't have had time to descend as far as 100 feet),
and if it saw the aircraft a long way from the target it had
time to alter course under water so the chances of it be-
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A Warwick in the revised RAF Coastal Command green/dark
grey/white finish

ing within the 20-foot kill zone of the charges was small.
It was more efficient to attack those submarines close to
the surface when the targets’ locations were better known
than to attempt their destruction at greater depths when
their positions could only be guessed. Before the change
of settings from 100 feet to 25 feet, 1% of submerged
U-boats were sunk and 14% damaged. After the change,
7% were sunk and 11% damaged. (If submarines were
caught on the surface, even if attacked shortly after sub-
merging, the numbers rose to 11% sunk and 15% dam-
aged). Blackett observed “there can be few cases where
such a great operational gain had been obtained by such

a small and simple change of tactics”.!?’!

Bomber Command’s Operational Research Section (BC-
ORS), analysed a report of a survey carried out by RAF
Bomber Command. For the survey, Bomber Command
inspected all bombers returning from bombing raids over
Germany over a particular period. All damage inflicted
by German air defences was noted and the recommenda-
tion was given that armour be added in the most heavily
damaged areas. This recommendation was not adopted
because the fact that the aircraft returned with these ar-
eas damaged indicated these areas were NOT vital, and
adding armour to non-vital areas where damage is accept-
able negatively affects aircraft performance. Their sug-
gestion to remove some of the crew so that an aircraft
loss would result in fewer personnel losses, was also re-
jected by RAF command. Blackett’s team made the log-
ical recommendation that the armour be placed in the ar-
eas which were completely untouched by damage in the
bombers which returned. They reasoned that the survey
was biased, since it only included aircraft that returned to
Britain. The untouched areas of returning aircraft were
probably vital areas, which, if hit, would result in the loss
of the aircraft.[*!!

When Germany organised its air defences into the
Kammbhuber Line, it was realised by the British that if
the RAF bombers were to fly in a bomber stream they
could overwhelm the night fighters who flew in individ-
ual cells directed to their targets by ground controllers. It
was then a matter of calculating the statistical loss from
collisions against the statistical loss from night fighters to
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calculate how close the bombers should fly to minimise
RAF losses.[??!

The “exchange rate” ratio of output to input was a char-
acteristic feature of operational research. By comparing
the number of flying hours put in by Allied aircraft to the
number of U-boat sightings in a given area, it was possible
to redistribute aircraft to more productive patrol areas.
Comparison of exchange rates established “effectiveness
ratios” useful in planning. The ratio of 60 mines laid per
ship sunk was common to several campaigns: German
mines in British ports, British mines on German routes,
and United States mines in Japanese routes.’!

Operational research doubled the on-target bomb rate of
B-29s bombing Japan from the Marianas Islands by in-
creasing the training ratio from 4 to 10 percent of flying
hours; revealed that wolf-packs of three United States
submarines were the most effective number to enable
all members of the pack to engage targets discovered
on their individual patrol stations; revealed that glossy
enamel paint was more effective camouflage for night
fighters than traditional dull camouflage paint finish, and
the smooth paint finish increased airspeed by reducing
skin friction.**]

On land, the operational research sections of the Army
Operational Research Group (AORG) of the Ministry of
Supply (MoS) were landed in Normandy in 1944, and
they followed British forces in the advance across Europe.
They analysed, among other topics, the effectiveness of
artillery, aerial bombing and anti-tank shooting.
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After World War 11

With expanded techniques and growing awareness of the
field at the close of the war, operational research was no
longer limited to only operational, but was extended to en-
compass equipment procurement, training, logistics and
infrastructure. Operations Research also grew in many
areas other than the military once scientists learned to ap-
ply its principles to the civilian sector. With the develop-
ment of the simplex algorithm for Linear Programming in
1947 124 and the development of computers over the next
three decades, Operations Research can now “solve prob-
lems with hundreds of thousands of variables and con-
straints. Moreover, the large volumes of data required
for such problems can be stored and manipulated very
efficiently.” 241

3.1.3 Problems addressed

o Critical path analysis or project planning: identify-
ing those processes in a complex project which af-
fect the overall duration of the project

e Floorplanning: designing the layout of equipment in
a factory or components on a computer chip to re-
duce manufacturing time (therefore reducing cost)

e Network optimization: for instance, setup of
telecommunications networks to maintain quality of
service during outages

e Allocation problems
e Facility location
e Assignment Problems:

e Assignment problem
e Generalized assignment problem
e (Quadratic assignment problem

e Weapon target assignment problem
e Bayesian search theory : looking for a target
e Optimal search

e Routing, such as determining the routes of buses so
that as few buses are needed as possible

e Supply chain management: managing the flow of
raw materials and products based on uncertain de-
mand for the finished products

o Efficient messaging and customer response tactics

e Automation: automating or integrating robotic sys-
tems in human-driven operations processes

e Globalization: globalizing operations processes in
order to take advantage of cheaper materials, labor,
land or other productivity inputs
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e Transportation: managing freight transportation
and delivery systems (Examples: LTL Shipping,
intermodal freight transport, travelling salesman
problem)

e Scheduling:

e Personnel staffing
e Manufacturing steps
e Project tasks

e Network data traffic: these are known as
queueing models or queueing systems.

e Sports events and their television coverage
e Blending of raw materials in oil refineries

e Determining optimal prices, in many retail and B2B
settings, within the disciplines of pricing science

Operational research is also used extensively in govern-
ment where evidence-based policy is used.

3.1.4 Management science

Main article: Management science

In 1967 Stafford Beer characterized the field of man-
agement science as “the business use of operations
research”.! However, in modern times the term man-
agement science may also be used to refer to the sep-
arate fields of organizational studies or corporate strat-
egy. Like operational research itself, management sci-
ence (MS) is an interdisciplinary branch of applied
mathematics devoted to optimal decision planning, with
strong links with economics, business, engineering, and
other sciences. It uses various scientific research-based
principles, strategies, and analytical methods including
mathematical modeling, statistics and numerical algo-
rithms to improve an organization’s ability to enact ra-
tional and meaningful management decisions by arriving
at optimal or near optimal solutions to complex decision
problems. In short, management sciences help businesses
to achieve their goals using the scientific methods of op-
erational research.

The management scientist’s mandate is to use rational,
systematic, science-based techniques to inform and im-
prove decisions of all kinds. Of course, the techniques
of management science are not restricted to business ap-
plications but may be applied to military, medical, pub-
lic administration, charitable groups, political groups or
community groups.

Management science is concerned with developing and
applying models and concepts that may prove useful in
helping to illuminate management issues and solve man-
agerial problems, as well as designing and developing new
and better models of organizational excellence. %!
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The application of these models within the corporate sec-
tor became known as management science.?’]

Related fields

Some of the fields that have considerable overlap with
Operations Research and Management Science include:

Applications

Applications of management science is abundant in in-
dustry as airlines, manufacturing companies, service or-
ganizations, military branches, and in government. The
range of problems and issues to which management sci-
ence has contributed insights and solutions is vast. It
includes:*°!

e scheduling airlines, including both planes and crew,

e deciding the appropriate place to site new facilities
such as a warehouse, factory or fire station,

e managing the flow of water from reservoirs,

e identifying possible future development paths for
parts of the telecommunications industry,

e cstablishing the information needs and appropriate
systems to supply them within the health service, and

o identifying and understanding the strategies adopted
by companies for their information systems

Management science is also concerned with so-called
”soft-operational analysis”, which concerns methods for
strategic planning, strategic decision support, and Prob-
lem Structuring Methods (PSM). In dealing with these
sorts of challenges mathematical modeling and simula-
tion are not appropriate or will not suffice. Therefore,
during the past 30 years, a number of non-quantified
modeling methods have been developed. These include:

e stakeholder based approaches including metagame
analysis and drama theory

e morphological analysis and various forms of
influence diagrams.

e approaches using cognitive mapping
o the Strategic Choice Approach

e robustness analysis

3.1.5 Societies and journals

Societies
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The International Federation of Operational Research
Societies (IFORS)?%! is an umbrella organization for
operational research societies worldwide, representing
approximately 50 national societies including those in
the US,?1 UK, France,*! Germany, Canada,[??!
Australia,**! New Zealand,** Philippines,'*! India,*®
Japan and South Africa (ORSSA).’”! The constituent
members of IFORS form regional groups, such as that
in Europe.*8 Other important operational research or-
ganizations are Simulation Interoperability Standards Or-
ganization (SISO)*°! and Interservice/Industry Training,
Simulation and Education Conference (I/ITSEC)M"

In 2004 the US-based organization INFORMS began an
initiative to market the OR profession better, including a
website entitled The Science of Better'*!! which provides
an introduction to OR and examples of successful appli-
cations of OR to industrial problems. This initiative has
been adopted by the Operational Research Society in the
UK, including a website entitled Learn about OR.1**!

Journals

The Institute for Operations Research and the Manage-
ment Sciences (INFORMS) publishes thirteen scholarly
journals about operations research, including the top two
journals in their class, according to 2005 Journal Citation
Reports.[*3] They are:

e Decision Analysis
e Information Systems Research
e INFORMS Journal on Computing

e INFORMS Transactions on Education (an open
access journal)

e [nterfaces: An International Journal of the Institute
for Operations Research and the Management Sci-
ences

o Management Science: A Journal of the Institute for
Operations Research and the Management Sciences

o Manufacturing & Service Operations Management
e Marketing Science
e Mathematics of Operations Research

e Operations Research: A Journal of the Institute for
Operations Research and the Management Sciences

e Organization Science
e Service Science

o Transportation Science.

Other journals
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40OR-A Quarterly Journal of Operations Research: 3.1.6 See also

jointly published the Belgian, French and Italian Op-
erations Research Societies (Springer);

Decision Sciences published by Wiley-Blackwell on
behalf of the Decision Sciences Institute

European Journal of Operational Research (EJOR):
Founded in 1975 and is presently by far the largest
operational research journal in the world, with its
around 9,000 pages of published papers per year. In
2004, its total number of citations was the second
largest amongst Operational Research and Manage-
ment Science journals;

INFOR Journal: published and sponsored by the
Canadian Operational Research Society;

International Journal of Operations Research and In-
formation Systems (IJORIS)": an official publication
of the Information Resources Management Associa-
tion, published quarterly by IGI Global,/*!

Journal of Defense Modeling and Simulation
(JDMS): Applications, Methodology, Technology: a
quarterly journal devoted to advancing the science
of modeling and simulation as it relates to the
military and defense.[*6!

Journal of the Operational Research Society (JORS):
an official journal of The OR Society; this is the
oldest continuously published journal of OR in the
world, published by Palgrave;4”]

Journal of Simulation (JOS): an official journal of
The OR Society, published by Palgrave;”!

Mathematical Methods of Operations Research
(MMOR): the journal of the German and Dutch OR
Societies, published by Springer;*®!

Military Operations Research (MOR): published by
the Military Operations Research Society;

Operations Research Letters,

Opsearch: official journal of the Operational Re-
search Society of India;

OR Insight: a quarterly journal of The OR Society,
published by Palgrave; !

Production and Operations Management, the official
journal of the Production and Operations Manage-
ment Society

TOP: the official journal of the Spanish Society of
Statistics and Operations Research.*"!
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ming,” pp. 481-492 in Proceedings of the Second
Berkeley Symposium on Mathematical Statistics and
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e B. O. Koopman, Search and Screening: General
Principles and Historical Applications, New York,
Pergamon Press, 1980

e Tjalling C. Koopmans, editor, Activity Analysis of
Production and Allocation, New York, John Wiley
& Sons, 1951

e Charles C. Holt, Franco Modigliani, John F. Muth,
Herbert A. Simon, Planning Production, Inventories,
and Work Force, Englewood Cliffs, NJ, Prentice-
Hall, 1960

e Philip M. Morse, George E. Kimball, Methods of
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John Wiley & Sons, 1951

e Robert O. Schlaifer, Howard Raiffa, Applied Statis-
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e Frederick S. Hillier & Gerald J. Lieberman, In-
troduction to Operations Research, McGraw-Hill:
Boston MA; 10th Edition, 2014

e Harvey M. Wagner, Principles of Operations Re-
search, Englewood Cliffs, Prentice-Hall, 1969

History of Operations Research

e Saul I. Gass, Arjang A. Assad, An Annotated Time-
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New York, Kluwer Academic Publishers, 2005.

e Saul I. Gass (Editor), Arjang A. Assad (Editor),
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e J. K. Lenstra, A. H. G. Rinnooy Kan, A. Schrijver
(editors) History of Mathematical Programming:
A Collection of Personal Reminiscences, North-
Holland, 1991

e Charles W. McArthur, Operations Analysis in the
U.S. Army Eighth Air Force in World War II, His-
tory of Mathematics, Vol. 4, Providence, American
Mathematical Society, 1990

o C. H. Waddington, O. R. in World War 2: Opera-
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3.1.10 External links

e What is Operations Research?

o International Federation of Operational Research
Societies

o The Institute for Operations Research and the Man-
agement Sciences (INFORMS)

e Occupational Outlook Handbook, U.S. Department
of Labor Bureau of Labor Statistics

e “Operation Everything: It Stocks Your Grocery
Store, Schedules Your Favorite Team’s Games, and
Helps Plan Your Vacation. The Most Influen-
tial Academic Discipline You've Never Heard Of.”
Boston Globe, 27 June 2004

e “Optimal Results: IT-powered advances in opera-
tions research can enhance business processes and
boost the corporate bottom line.” Computerworld,
20 November 2000

3.2 IT cost transparency

the cost of

IT cost transparency is a new category of information
technology management software and systems that en-
ables enterprise IT organizations to model and track the
total cost to deliver and maintain the IT Services they
provide to the business. It is increasingly a task of
management accounting. IT cost transparency solutions
integrate financial information such as labor, software
licensing costs, hardware acquisition and depreciation,
data center facilities charges, from general ledger sys-
tems and combines that with operational data from tick-
eting, monitoring, asset management, and project port-
folio management systems to provide a single, integrated
view of IT costs by service, department, GL line item
and project. In addition to tracking cost elements, IT
Cost Transparency tracks utilization, usage and opera-
tional performance metrics in order to provide a measure
of value or ROI. Costs, budgets, performance metrics
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and changes to data points are tracked over time to iden-
tify trends and the impact of changes to underlying cost
drivers in order to help managers address the key drivers
in escalating IT costs and improve planning.

IT cost transparency combines elements of activity based
costing, business intelligence, operational monitoring and
performance dashboards. It provides the system on which
to implement ITIL v3 Financial Management guidelines
to assist with Financial Management for IT services and
is closely related to IT Service Management.

3.2.1 Capabilities

While specific solutions vary, capabilities can include:

o Simplified or automated collection of key cost driver
data

e An allocation or cost modeling interface

e Custom reporting and analysis of unit cost drivers,
including CIO dashboards

o Ability to track operational metrics such as utiliza-
tion, service levels, support tickets along with cost

e Bill of IT reports for chargeback or service alloca-
tion to Lines of Business

e Forecast and budget tracking versus actual and over
time

e Hypothetical scenario planning for new project ROI
analysis

e Cost benchmarking against industry averages or
common metrics

e Self-service portal for employees to manage as-
signed assets

3.2.2 Analysts’ take

“Globalization, consumerization, new competitors and new
service models are radically ‘changing the shape of IT". IT
leaders must develop greater transparency into the costs,
utilization and operations of their IT services in order to
optimize their IT investments and evolve from being tech-
nology managers to being stewards of business technol-
ogy.” -- Barbara Gomolski, Research Vice President,
Gartner

“By making these costs transparent, the IT organization can

fundamentally change the way business units consume IT
resources, drive down total enterprise IT costs, and focus
on IT spending that delivers real business value. The CIO
who leads this change can usher in a new era of strategic IT
management--and true partnership with the business.” —
Andrew M. Appel, Neeru Arora, and Raymond Zenkich.
McKinsey & Company.
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“Companies can get an understanding of the best candi-
dates for virtualization or consolidation, for instance, and
further reduce the cost of resources. IT organizations con-
sistently try to become more efficient, and this type of de-
tailed information enables visibility, billing and charge-
back in the future,” -- 1

3.2.3 IT Cost Breakdown

The average IT budget has the following breakdown:

31% — personnel costs (internal) 29% — software costs
(external/purchasing category) 26% - hardware costs
(external/purchasing category) 14% — costs of external
service providers (external/services)

This is confirmed by independent research from McKin-
sey and the Sand-Hill Group.*!

In addition to the considerations above about the current
volume of software asset costs, even more important is
their growth — their absolute growth (in EUR) and rel-
ative growth (relative to growth of other costs in the IT
budget). Software asset costs are growing, endogenously
and exogenously:

e Endogenous growth — Recent technology shifts and
IT cost reduction initiatives, e.g. server virtualiza-
tion, remote desktops and cloud computing, have
delivered flexibility and security in operations and a
cost advantage on the hardware/infrastructure side —
but have generated increased software demand, and
thus supplementary costs, on the software asset side.

e Exogenous growth — Software vendors have trans-
formed the process of discovering incompliance into
a business model. The technology shift to virtual-
ized/cloud environments has provided the right plat-
form. Nowadays, most vendors have increased the
complexity licensing requirements, taking into ac-
count more attributes for more licensing metrics.
They have accelerated the pace of change and cre-
ated more pitfalls, thus increasing the level of soft-
ware licensing expertise required in order to remain
compliant.®!

3.2.4 See also

e Cost management

IT Service Management

ITIL v3

e Service level management

Software as a service
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3.3 Transfer pricing

Transfer pricing is the setting of the price for goods and
services sold between controlled (or related) legal entities
within an enterprise. For example, if a subsidiary com-
pany sells goods to a parent company, the cost of those
goods paid by the parent to the subsidiary is the transfer
price. Legal entities considered under the control of a sin-
gle corporation include branches and companies that are
wholly or majority owned ultimately by the parent corpo-
ration. Certain jurisdictions consider entities to be under
common control if they share family members on their
boards of directors. Transfer pricing can be used as a
profit allocation method to attribute a multinational cor-
poration’s net profit (or loss) before tax to countries where
it does business. Transfer pricing results in the setting of
prices among divisions within an enterprise.

In principle, a transfer price should match either what
the seller would charge an independent, arm’s length cus-
tomer, or what the buyer would pay an independent, arm’s
length supplier. While unrealistic transfer prices do not
affect the overall enterprise directly, they become a con-
cern for government taxing authorities when transfer pric-
ing is used to lower profits in a division of an enterprise
located in a country that levies high income taxes and
raise profits in a country that is a tax haven that levies
no (or low) income taxes.

Transfer pricing is the major tool for corporate tax avoid-
ance!!l also referred to as Base Erosion and Profit Shifting
(BEPS).

3.3.1 Profit allocation

The term “transfer pricing” covers the setting, analysis,
documentation, and adjustment of charges made between
related parties for goods, services, or use of property (in-
cluding intangible property) via separate accounting for
each related party. Transfer prices among divisions of
an enterprise should reflect allocation of resources among
such components. The transfer prices are supposed to be
set at arm’s length prices — similar to charges between
unrelated parties.

Setting transfer prices enables multinational corporations
to attribute net profit (or loss) before tax among the coun-
tries where they do business. An alternative approach is
formulary apportionment, where corporate profits are al-
located according to the metrics of activity in the coun-
tries. According to the amicus curiae brief, filed by
the attorney generals of Alaska, Montana, New Hamp-
shire, and Oregon in support of the state of California
in the U.S. Supreme Court case of Barclays Bank PLC
v. Franchise Tax Board, the formulary apportionment
method, which is also known as the unitary apportion-
ment method, has at least three major advantages over
the separate accounting system when applied to multi-
jurisdictional businesses. First, the unitary method cap-
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tures the added wealth and value resulting from economic
interdependencies of multistate and multinational corpo-
rations through their functional integration, centraliza-
tion of management, and economies of scale. A unitary
business also benefits from more intangible values shared
among its constituent parts, such as reputation, good will,
customers and other business relationships. See, e.g.,
Mobil, 445 U.S. at 438-40; Container, 463 U.S. at 164-
65. Separate accounting, with its emphasis on carving out
of the overall business only income from sources within a
single state, ignores the value attributable to the integrated
nature of the business. Yet, to a large degree, the wealth,
power, and profits of the world’s large multinational en-
terprises are attributable to the very fact that they are in-
tegrated, unitary businesses. Hellerstein Treatise, P8.03
at 8-32.n9

As one commentator has explained: To believe that
multinational corporations do not maintain an advantage
over independent corporations operating within a simi-
lar business sphere is to ignore the economic and politi-
cal strength of the multinational giants. By attempting to
treat those businesses which are in fact unitary as inde-
pendent entities, separate accounting “operates in a uni-
verse of pretense; as in Alice in Wonderland, it turns re-
ality into fancy and then pretends it is the real world”

Because countries impose different corporate tax rates,
a corporation that has a goal of minimizing the overall
taxes to be paid will set transfer prices to allocate more of
the worldwide profit to lower tax countries. Many coun-
tries attempt to impose penalties on corporations if the
countries consider that they are being deprived of taxes
on otherwise taxable profit. However, since the partic-
ipating countries are sovereign entities, obtaining data
and initiating meaningful actions to limit tax avoidance is
hard.?! A publication of the Organisation for Economic
Co-operation and Development (OECD) states, “Trans-
fer prices are significant for both taxpayers and tax ad-
ministrations because they determine in large part the in-
come and expenses, and therefore taxable profits, of as-
sociated enterprises in different tax jurisdictions.”

Regulations

Over 60 governments have adopted transfer pricing
rules.!! Transfer pricing rules in most countries are based
on the "arm’s length principle" — that is to establish trans-
fer prices based on analysis of pricing in comparable
transactions between two or more unrelated parties deal-
ing at arm’s length. The OECD has published guidelines
based on the arm’s length principle, which are followed,
in whole or in part, by many of its member countries in
adopting rules. The United States and Canadian rules are
similar in many respects to the OECD guidelines, with
certain points of material difference. A few countries,
such as Brazil and Kazakhstan, follow rules that are ma-
terially different overall. Since tax havens do not attempt
to collect taxes, they can ignore the issue.
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The rules of nearly all countries permit related parties to
set prices in any manner, but permit the tax authorities to
adjust those prices (for purposes of computing tax liabil-
ity) where the prices charged are outside an arm’s length
range. Rules are generally provided for determining what
constitutes such arm’s length prices, and how any analysis
should proceed. Prices actually charged are compared to
prices or measures of profitability for unrelated transac-
tions and parties. The rules generally require that mar-
ket level, functions, risks, and terms of sale of unrelated
party transactions or activities be reasonably comparable
to such items with respect to the related party transactions
or profitability being tested.

Most systems allow use of multiple methods, where such
methods are appropriate and are supported by reliable
data, to test related party prices. Among the commonly
used methods are comparable uncontrolled prices, cost-
plus, resale price or markup, and profitability based
methods. Many systems differentiate methods of testing
goods from those for services or use of property due to in-
herent differences in business aspects of such broad types
of transactions. Some systems provide mechanisms for
sharing or allocation of costs of acquiring assets (includ-
ing intangible assets) among related parties in a manner
designed to reduce tax controversy.

Economic theory

Marginal
Cost

Marginal
_ (production)

Demand
(firm)

Output
per time
period

Marginal
revenue
" (firm)

Net Mafsina
Revenue
(production)

Transfer Pricing with No External Market

The discussion in this section explains an economic the-
ory behind optimal transfer pricing with opfimal de-
fined as transfer pricing that maximizes overall firm prof-
its in a non-realistic world with no taxes, no capital risk,
no development risk, no externalities or any other fric-
tions which exist in the real world. In practice a great
many factors influence the transfer prices that are used by
multinational corporations, including performance mea-
surement, capabilities of accounting systems, import
quotas, customs duties, VAT, taxes on profits, and (in
many cases) simple lack of attention to the pricing.
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From marginal price determination theory, the optimum
level of output is that where marginal cost equals marginal
revenue. That is to say, a firm should expand its output
as long as the marginal revenue from additional sales is
greater than their marginal costs. In the diagram that fol-
lows, this intersection is represented by point A, which
will yield a price of P*, given the demand at point B.

When a firm is selling some of its product to itself, and
only to itself (i.e. there is no external market for that par-
ticular transfer good), then the picture gets more compli-
cated, but the outcome remains the same. The demand
curve remains the same. The optimum price and quan-
tity remain the same. But marginal cost of production can
be separated from the firm’s total marginal costs. Like-
wise, the marginal revenue associated with the produc-
tion division can be separated from the marginal revenue
for the total firm. This is referred to as the Net Marginal
Revenue in production (NMR) and is calculated as the
marginal revenue from the firm minus the marginal costs
of distribution.

Marginal
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(firm)
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(transfer)
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(transfer)
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Transfer Pricing with a Competitive External Market

It can be shown algebraically that the intersection of the
firm’s marginal cost curve and marginal revenue curve
(point A) must occur at the same quantity as the inter-
section of the production division’s marginal cost curve
with the net marginal revenue from production (point C).

If the production division is able to sell the transfer good
in a competitive market (as well as internally), then again
both must operate where their marginal costs equal their
marginal revenue, for profit maximization. Because the
external market is competitive, the firm is a price taker
and must accept the transfer price determined by market
forces (their marginal revenue from transfer and demand
for transfer products becomes the transfer price). If the
market price is relatively high (as in Ptrl in the next di-
agram), then the firm will experience an internal surplus
(excess internal supply) equal to the amount Qt1 minus
Qt2. The actual marginal cost curve is defined by points
A,CD.

51

External demand

Final Good
S ransfer Goo

Aggregate

Pt|-

PL s R T R T e T S T

f b a Qdit
2 r&ml o mre

Transfer Pricing with an Imperfect External Market

If the firm is able to sell its transfer goods in an imperfect
market, then it need not be a price taker. There are two
markets each with its own price (Pf and Pt in the next
diagram). The aggregate market is constructed from the
first two. That is, point C is a horizontal summation of
points A and B (and likewise for all other points on the
Net Marginal Revenue curve (NMRa)). The total opti-
mum quantity (Q) is the sum of Qf plus Qt.

3.3.3 General tax principles

Commonly controlled taxpayers often determine prices
charged between such taxpayers based in part on the
tax effects, seeking to reduce overall taxation of the
group. OECD Guidelines state, at 1.2, “When indepen-
dent enterprises deal with each other, the conditions of
their commercial and financial relations (e.g., the price
of goods transferred or services provided and the con-
ditions of the transfer or provision) ordinarily are deter-
mined by market forces. When associated enterprises
deal with each other, their commercial and financial re-
lations may not be directly affected by external market
forces in the same way.” Recognizing this, most national
and some sub-national income tax authorities have the
legal authority to adjust prices charged between related
parties. Tax rules generally permit related parties to set
prices in any manner they choose, but permit adjustment
where such prices or their effects are outside guidelines.!

Transfer pricing rules vary by country. Most countries
have an appeals process whereby a taxpayer may contest
such adjustments. Some jurisdictions, including Canada
and the United States, require extensive reporting of
transactions and prices, and India requires third party cer-
tification of compliance with transfer pricing rules.

History

Transfer pricing adjustments have been a feature of many
tax systems since the 1930s. Both the U.S. and the Or-
ganization for Economic Cooperation and Development
(OECD, of which the U.S. and most major industrial
countries are members) had some guidelines by 1979.
The United States led the development of detailed, com-
prehensive transfer pricing guidelines with a White Paper
in 1988 and proposals in 1990-1992, which ultimately
became regulations in 1994.51 In 1995, the OECD is-
sued the first draft of its current transfer pricing guide-
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lines (hereinafter called merely “the OECD guidelines”,
but distinct from its better-known general guidelines for
MNCs), which it expanded in 1996 and 2010.!% The two
sets of guidelines are broadly similar and contain cer-
tain principles followed by many countries. The OECD
guidelines have been formally adopted by many European
Union countries with little or no modification.

The OECD!"! and U.S.! systems provide that prices may
be set by the component members of an enterprise in any
manner, but may be adjusted to conform to an arm’s
length standard. Each system provides for several ap-
proved methods of testing prices, and allows the govern-
ment to adjust prices to the midpoint of an arm’s length
range. Both systems provide for standards for comparing
third party transactions or other measures to tested prices,
based on comparability and reliability criteria. Signifi-
cant exceptions are noted below.

Government authority to adjust prices

Most governments have granted authorization to their
tax authorities to adjust prices charged between related
parties.” Many such authorizations, including those of
the United States, United Kingdom, Canada, and Ger-
many, allow domestic as well as international adjust-
ments. Some authorizations apply only internationally.
Most, if not all, governments permit adjustments by the
tax authority even where there is no intent to avoid or
evade tax.!1!

Adjustment of prices is generally made by adjusting tax-
able income of all involved related parties within the ju-
risdiction, as well as adjusting any withholding or other
taxes imposed on parties outside the jurisdiction. Such
adjustments generally are made after filing of tax returns.
For example, if Bigco US charges Bigco Germany for a
machine, either the U.S. or German tax authorities may
adjust the price upon examination of the respective tax
return. Following an adjustment, the taxpayer generally
is allowed (at least by the adjusting government) to make
payments to reflect the adjusted prices.

Most rules require that the tax authorities consider ac-
tual transactions between parties, and permit adjustment
only to actual transactions.!''] Multiple transactions may
be aggregated or tested separately, and testing may use
multiple year data. In addition, transactions whose eco-
nomic substance differs materially from their form may
be recharacterized under the laws of many systems to fol-
low the economic substance.

Arm’s length standard

Nearly all systems require that prices be tested using an
“arm’s length” standard.['?! Under this approach, a price
is considered appropriate if it is within a range of prices
that would be charged by independent parties dealing at
arm’s length. This is generally defined as a price that an
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independent buyer would pay an independent seller for an
identical item under identical terms and conditions, where
neither is under any compulsion to act.

There are clear practical difficulties in implementing the
arm’s length standard. For items other than goods, there
are rarely identical items. Terms of sale may vary from
transaction to transaction. Market and other conditions
vary geographically or over time. Some systems give a
preference to certain transactional methods over other
methods for testing prices.

In addition, most systems recognize that an arm’s length
price may not be a particular price point but rather a range
of prices. Some systems provide measures for evaluat-
ing whether a price within such range is considered arm’s
length, such as the interquartile range used in U.S. regu-
lations. Significant deviation among points in the range
may indicate lack of reliability of data.['*! Reliability is
generally considered to be improved by use of multiple
year data.!'¥]

Comparability

Most rules provide standards for when unrelated party
prices, transactions, profitability or other items are con-
sidered sufficiently comparable in testing related party
items.">! Such standards typically require that data used
in comparisons be reliable and that the means used to
compare produce a reliable result. The U.S. and OECD
rules require that reliable adjustments must be made for
all differences (if any) between related party items and
purported comparables that could materially affect the
condition being examined.!'®! Where such reliable ad-
justments cannot be made, the reliability of the compar-
ison is in doubt. Comparability of tested prices with un-
controlled prices is generally considered enhanced by use
of multiple data. Transactions not undertaken in the or-
dinary course of business generally are not considered to
be comparable to those taken in the ordinary course of
business. Among the factors that must be considered in
determining comparability are:[!”!

e the nature of the property or services provided be-
tween the parties,

o functional analysis of the transactions and parties,

e comparison of contractual terms (whether written,
verbal, or implied from conduct of the parties),and

e comparison of significant economic conditions that
could affect prices, including the effects of different
market levels and geographic markets.

Nature of property or services Comparability is best
achieved where identical items are compared. However,
in some cases it is possible to make reliable adjustments
for differences in the particular items, such as differences
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in features or quality.!'®! For example, gold prices might
be adjusted based on the weight of the actual gold (one
ounce of 10 carat gold would be half the price of one
ounce of 20 carat gold).

Functions and risks Buyers and sellers may perform
different functions related to the exchange and undertake
different risks. For example, a seller of a machine may or
may not provide a warranty. The price a buyer would pay
will be affected by this difference. Among the functions
and risks that may impact prices are:!!*!

e Product development

e Manufacturing and assembly

e Marketing and advertising

e Transportation and warehousing
e Credit risk

e Product obsolescence risk

e Market and entrepreneurial risks
e Collection risk

e Financial and currency risks

e Company- or industry-specific items

Terms of sale Manner and terms of sale may have a
material impact on price.””’! For example,

buyers will pay more if they can defer payment and
buy in smaller quantities. Terms that may impact price
include payment timing, warranty, volume discounts, du-
ration of rights to use of the product, form of considera-
tion, etc.

Market level, economic conditions and geography
Goods, services, or property may be provided to different
levels of buyers or users: producer to wholesaler, whole-
saler to wholesaler, wholesaler to retailer, or for ultimate
consumption. Market conditions, and thus prices, vary
greatly at these levels. In addition, prices may vary greatly
between different economies or geographies. For exam-
ple, a head of cauliflower at a retail market will command
a vastly different price in unelectrified rural India than
in Tokyo. Buyers or sellers may have different market
shares that allow them to achieve volume discounts or ex-
ert sufficient pressure on the other party to lower prices.
Where prices are to be compared, the putative compara-
bles must be at the same market level, within the same
or similar economic and geographic environments, and
under the same or similar conditions.?!!
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Testing of prices

Tax authorities generally examine prices actually charged
between related parties to determine whether adjust-
ments are appropriate. Such examination is by compari-
son (testing) of such prices to comparable prices charged
among unrelated parties. Such testing may occur only on
examination of tax returns by the tax authority, or taxpay-
ers may be required to conduct such testing themselves
in advance or filing tax returns. Such testing requires a
determination of how the testing must be conducted, re-
ferred to as a transfer pricing method.??!

Best method rule Some systems give preference to a
specific method of testing prices. OECD and U.S. sys-
tems, however, provide that the method used to test the
appropriateness of related party prices should be that
method that produces the most reliable measure of arm’s
length results.!>3! This is often known as a “best method”
rule. Underthe system may require that more than one
testing method be considered. Factors to be considered
include comparability of tested and independent items,
reliability of available data and assumptions under the
method, and validation of the results of the method by
other methods.

Comparable uncontrolled price (CUP) Most sys-
tems consider a third party price for identical goods, ser-
vices, or property under identical conditions, called a
comparable uncontrolled price (CUP), to be the most
reliable indicator of an arm’s length price. All systems
permit testing using this method, but it is not always
applicable.?*131 Further, it may be possible to reliably
adjust CUPs where the goods, services, or property are
identical but the sales terms or other limited items are
different. As an example, an interest adjustment could
be applied where the only difference in sales transactions
is time for payment (e.g., 30 days vs. 60 days). CUPs
are based on actual transactions. For commodities, actual
transactions of other parties may be reported in a reliable
manner. For other items, “in-house” comparables, i.e.,
transactions of one of the controlled parties with third
parties, may be the only available reliable data.

Other transactional methods Among other methods
relying on actual transactions (generally between one
tested party and third parties) and not indices, aggregates,
or market surveys are:

e Cost-plus (C+) method: goods or services provided
to unrelated parties are consistently priced at actual
cost plus a fixed markup. Testing is by comparison
of the markup percentages.?!

e Resale price method (RPM): goods are regularly of -
fered by a seller or purchased by a retailer to/from
unrelated parties at a standard “list” price less a fixed
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discount. Testing is by comparison of the discount
percentages.?”!

e Gross margin method: similar to resale price
method, recognised in a few systems.

Profitability methods Some methods of testing prices
do not rely on actual transactions. Use of these meth-
ods may be necessary due to the lack of reliable data for
transactional methods. In some cases, non-transactional
methods may be more reliable than transactional meth-
ods because market and economic adjustments to trans-
actions may not be reliable. These methods may include:

e Comparable profits method (CPM): profit levels of
similarly situated companies in similar industries
may be compared to an appropriate tested party.[zs]
See U.S. rules below.

e Transactional net margin method (TNMM): while
called a transactional method, the testing is based
on profitability of similar businesses. See OECD
guidelines below.*!

e Profit split method: total enterprise profits are
split in a formulary manner based on econometric
analyses.3!

CPM and TNMM have a practical advantage in ease of
implementation. Both methods rely on microeconomic
analysis of data rather than specific transactions. These
methods are discussed further with respect to the U.S.
and OECD systems.

Two methods are often provided for splitting profits:[3!!

comparable profit split’*?! and residual profit split.!*3! The
former requires that profit split be derived from the com-
bined operating profit of uncontrolled taxpayers whose
transactions and activities are comparable to the transac-
tions and activities being tested. The residual profit split
method requires a two step process: first profits are allo-
cated to routine operations, then the residual profit is al-
located based on nonroutine contributions of the parties.
The residual allocation may be based on external market
benchmarks or estimation based on capitalised costs.

Tested party and profit level indicator Where testing
of prices occurs on other than a purely transactional ba-
sis, such as CPM or TNMM, it may be necessary to deter-
mine which of the two related parties should be tested.[*!
Testing is to be done of that party testing of which will
produce the most reliable results. Generally, this means
that the tested party is that party with the most easily com-
pared functions and risks. Comparing the tested party’s
results to those of comparable parties may require adjust-
ments to results of the tested party or the comparables for
such items as levels of inventory or receivables.
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Testing requires determination of what indication of
profitability should be used.!*>! This may be net profit on
the transaction, return on assets employed, or some other
measure. Reliability is generally improved for TNMM
and CPM by using a range of results and multiple year
data.l®! this is based on circumstances of the relevant
countries.

Intangible property issues

Valuable intangible property tends to be unique. Often
there are no comparable items. The value added by use of
intangibles may be represented in prices of goods or ser-
vices, or by payment of fees (royalties) for use of the in-
tangible property. Licensing of intangibles thus presents
difficulties in identifying comparable items for testing.3”!
However, where the same property is licensed to indepen-
dent parties, such license may provide comparable trans-
actional prices. The profit split method specifically at-
tempts to take value of intangibles into account.

Services

Enterprises may engage related or unrelated parties to
provide services they need. Where the required ser-
vices are available within a multinational group, there
may be significant advantages to the enterprise as a whole
for components of the group to perform those services.
Two issues exist with respect to charges between related
parties for services: whether services were actually per-
formed which warrant payment, 38! and the price charged
for such services.[*”! Tax authorities in most major coun-
tries have, either formally or in practice, incorporated
these queries into their examination of related party ser-
vices transactions.

There may be tax advantages obtained for the group if
one member charges another member for services, even
where the member bearing the charge derives no benefit.
To combat this, the rules of most systems allow the tax au-
thorities to challenge whether the services allegedly per-
formed actually benefit the member charged. The inquiry
may focus on whether services were indeed performed as
well as who benefited from the services.[*8!40! For this
purpose, some rules differentiate stewardship services
from other services. Stewardship services are generally
those that an investor would incur for its own benefit in
managing its investments. Charges to the investee for
such services are generally inappropriate. Where services
were not performed or where the related party bearing the
charge derived no direct benefit, tax authorities may dis-
allow the charge altogether.

Where the services were performed and provided benefit
for the related party bearing a charge for such services,
tax rules also permit adjustment to the price charged.*!!
Rules for testing prices of services may differ somewhat
from rules for testing prices charged for goods due to the
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inherent differences between provision of services and
sale of goods. The OECD Guidelines provide that the
provisions relating to goods should be applied with minor
modifications and additional considerations. In the U.S.,
a different set of price testing methods is provided for
services. In both cases, standards of comparability and
other matters apply to both goods and services.

It is common for enterprises to perform services for them-
selves (or for their components) that support their pri-
mary business. Examples include accounting, legal, and
computer services for those enterprises not engaged in the
business of providing such services.!*?! Transfer pricing
rules recognize that it may be inappropriate for a compo-
nent of an enterprise performing such services for another
component to earn a profit on such services. Testing of
prices charged in such case may be referred to a cost of
services or services cost method.[**! Application of this
method may be limited under the rules of certain coun-
tries, and is required in some countries e.g. Canada.

Where services performed are of a nature performed by
the enterprise (or the performing or receiving compo-
nent) as a key aspect of its business, OECD and U.S.
rules provide that some level of profit is appropriate to
the service performing component.!*#! Canada’s rules do
not permit such profit. Testing of prices in such cases
generally follows one of the methods described above for
goods. The cost-plus method, in particular, may be fa-
vored by tax authorities and taxpayers due to ease of ad-
ministration.

Cost sharing

Multi-component enterprises may find significant busi-
ness advantage to sharing the costs of developing or ac-
quiring certain assets, particularly intangible assets. De-
tailed U.S. rules provide that members of a group may
enter into a cost sharing agreement (CSA) with respect
to costs and benefits from the development of intangible
assets.l*1 OECD Guidelines provide more generalized
suggestions to tax authorities for enforcement related to
cost contribution agreements (CCAs) with respect to ac-
quisition of various types of assets.!*6! Both sets of rules
generally provide that costs should be allocated among
members based on respective anticipated benefits. Inter-
member charges should then be made so that each mem-
ber bears only its share of such allocated costs. Since the
allocations must inherently be made based on expecta-
tions of future events, the mechanism for allocation must
provide for prospective adjustments where prior projec-
tions of events have proved incorrect. However, both sets
of rules generally prohibit applying hindsight in making
allocations. 7!

A key requirement to limit adjustments related to costs of
developing intangible assets is that there must be a writ-
ten agreement in place among the members.*8 Tax rules
may impose additional contractual, documentation, ac-
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counting, and reporting requirements on participants of a
CSA or CCA, which vary by country.

Generally, under a CSA or CCA, each participating
member must be entitled to use of some portion rights
developed pursuant to the agreement without further pay-
ments. Thus, a CCA participant should be entitled to
use a process developed under the CCA without payment
of royalties. Ownership of the rights need not be trans-
ferred to the participants. The division of rights is gener-
ally to be based on some observable measure, such as by
geography.[*]

Participants in CSAs and CCAs may contribute pre-
existing assets or rights for use in the development of
assets. Such contribution may be referred to as a plat-
form contribution. Such contribution is generally consid-
ered a deemed payment by the contributing member, and
is itself subject to transfer pricing rules or special CSA
rules.[>"

A key consideration in a CSA or CCA is what costs de-
velopment or acquisition costs should be subject to the
agreement. This may be specified under the agreement,
but is also subject to adjustment by tax authorities.!!]

In determining reasonably anticipated benefits, partici-
pants are forced to make projections of future events.
Such projections are inherently uncertain. Further, there
may exist uncertainty as to how such benefits should be
measured. One manner of determining such anticipated
benefits is to project respective sales or gross margins of
participants, measured in a common currency, or sales in
units.5?!

Both sets of rules recognize that participants may enter or
leave a CSA or CCA. Upon such events, the rules require
that members make buy-in or buy-out payments. Such
payments may be required to represent the market value
of the existing state of development, or may be computed
under cost recovery or market capitalization models.?!

Penalties and documentation

Some jurisdictions impose significant penalties relating
to transfer pricing adjustments by tax authorities. These
penalties may have thresholds for the basic imposition of
penalty, and the penalty may be increased at other thresh-
olds. For example, U.S. rules impose a 20% penalty
where the adjustment exceeds USD 5 million, increased
to 40% of the additional tax where the adjustment ex-
ceeds USD 20 million.>*

The rules of many countries require taxpayers to docu-
ment that prices charged are within the prices permit-
ted under the transfer pricing rules. Where such docu-
mentation is not timely prepared, penalties may be im-
posed, as above. Documentation may be required to be
in place prior to filing a tax return in order to avoid these
penalties.’>) Documentation by a taxpayer need not be
relied upon by the tax authority in any jurisdiction per-


https://en.wikipedia.org/wiki/Cost-plus

56

mitting adjustment of prices. Some systems allow the tax
authority to disregard information not timely provided by
taxpayers, including such advance documentation. India
requires that documentation not only be in place prior to
filing a return, but also that the documentation be certified
by the chartered accountant preparing a company return.

3.3.4 U.S. specific tax rules

U.S. transfer pricing rules are lengthy.®! They incorpo-
rate all of the principles above, using CPM (see below)
instead of TNMM. U.S. rules specifically provide that a
taxpayer’s intent to avoid or evade tax is not a prerequisite
to adjustment by the Internal Revenue Service, nor are
nonrecognition provisions. The U.S. rules give no prior-
ity to any particular method of testing prices, requiring in-
stead explicit analysis to determine the best method. U.S.
comparability standards limit use of adjustments for busi-
ness strategies in testing prices to clearly defined market
share strategies, but permit limited consideration of loca-
tion savings.

Comparable profits method

The Comparable Profits method (CPM)®7! was intro-
duced in the 1992 proposed regulations and has been a
prominent feature of IRS transfer pricing practice since.
Under CPM, the tested party’s overall results, rather than
its transactions, are compared with the overall results of
similarly situated enterprises for whom reliable data is
available. Comparisons are made for the profit level in-
dicator that most reliably represents profitability for the
type of business. For example, a sales company’s prof-
itability may be most reliably measured as a return on
sales (pre-tax profit as a percent of sales).

CPM inherently requires lower levels of comparability in
the nature of the goods or services. Further, data used
for CPM generally can be readily obtained in the U.S.
and many countries through public filings of comparable
enterprises.

Results of the tested party or comparable enterprises may
require adjustment to achieve comparability. Such ad-
justments may include effective interest adjustments for
customer financing or debt levels, inventory adjustments,
etc.

Cost plus and resale price issues

U.S. rules apply resale price method and cost-plus with
respect to goods strictly on a transactional basis.[*®! Thus,
comparable transactions must be found for all tested
transactions in order to apply these methods. Industry av-
erages or statistical measures are not permitted. Where a
manufacturing entity provides contract manufacturing for
both related and unrelated parties, it may readily have re-
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liable data on comparable transactions. However, absent
such in-house comparables, it is often difficult to obtain
reliable data for applying cost-plus.

The rules on services expand cost-plus, providing an addi-
tional option to mitigate these data problems."*”! Charges
to related parties for services not in the primary business
of either the tested party or the related party group are
rebuttably presumed to be arm’s length if priced at cost
plus zero (the services cost method). Such services may
include back-room operations (e.g., accounting and data
processing services for groups not engaged in providing
such services to clients), product testing, or a variety of
such non-integral services. This method is not permitted
for manufacturing, reselling, and certain other services
that typically are integral to a business.

U.S. rules also specifically permit shared services
agreements.'®”] Under such agreements, various group
members may perform services which benefit more than
one member. Prices charged are considered arm’s length
where the costs are allocated in a consistent manner
among the members based on reasonably anticipated ben-
efits. For instance, shared services costs may be allocated
among members based on a formula involving expected
or actual sales or a combination of factors.

Terms between parties

Under U.S. rules, actual conduct of the parties is more
important than contractual terms. Where the conduct of
the parties differs from terms of the contract, the IRS has
authority to deem the actual terms to be those needed to
permit the actual conduct.!®!]

Adjustments

U.S. rules require that the IRS may not adjust prices
found to be within the arm’s length range.l°!! Where
prices charged are outside that range, prices may be ad-
justed by the IRS unilaterally to the midpoint of the
range. The burden of proof that a transfer pricing adjust-
ment by the IRS is incorrect is on the taxpayer unless the
IRS adjustment is shown to be arbitrary and capricious.
However, the courts have generally required that both
taxpayers and the IRS to demonstrate their facts where
agreement is not reached.

Documentation and penalties

If the IRS adjusts prices by more than $5 million or a
percentage threshold, penalties apply. The penalty is 20%
of the amount of the tax adjustment, increased to 40% at
a higher threshold.®?!

This penalty may be avoided only if the taxpayer main-
tains contemporaneous documentation meeting require-
ments in the regulations, and provides such documenta-
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tion to the IRS within 30 days of IRS request.%*! If doc-
umentation is not provided at all, the IRS may make ad-
justments based on any information it has available. Con-
temporaneous means the documentation existed with 30
days of filing the taxpayer’s tax return. Documentation
requirements are quite specific, and generally require a
best method analysis and detailed support for the pricing
and methodology used for testing such pricing. To qual-
ify, the documentation must reasonably support the prices
used in computing tax.

Commensurate with income standard

U.S. tax law requires that the foreign transferee/user
of intangible property (patents, processes, trademarks,
know-how, etc.) will be deemed to pay to a controlling
transferor/developer a royalty commensurate with the in-
come derived from using the intangible property.!®* This
applies whether such royalty is actually paid or not. This
requirement may result in withholding tax on deemed
payments for use of intangible property in the U.S.

3.3.5 OECD specific tax rules

OECD guidelines are voluntary for member nations.
Some nations have adopted the guidelines almost
unchanged.!®! Terminology may vary between adopting
nations, and may vary from that used above.

OECD guidelines give priority to transactional meth-
ods, described as the “most direct way” to establish
comparability.[%! The Transactional Net Margin Method
and Profit Split methods are used either as methods of last
resort or where traditional transactional methods cannot
be reliably applied.'”! CUP is not given priority among
transactional methods in OECD guidelines. The Guide-
lines state, “It may be difficult to find a transaction be-
tween independent enterprises that is similar enough to
a controlled transaction such that no differences have a
material effect on price.”(®® Thus, adjustments are often
required to either tested prices or uncontrolled process.

Comparability standards

OECD rules permit consideration of business strategies
in determining if results or transactions are comparable.
Such strategies include market penetration, expansion of
market share, cost or location savings, etc.[09]

Transactional net margin method

The transactional net margin method (TNMM)!""! com-
pares the net profitability of a transaction, or group or
aggregation of transactions, to that of another transac-
tion, group or aggregation. Under TNMM, use of actual,
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verifiable transactions is given strong preference. How-
ever, in practice TNMM allows making computations for
company-level aggregates of transactions. Thus, TNMM
may in some circumstances function like U.S. CPM.

Terms

Contractual terms and transactions between parties are
to be respected under OECD rules unless both the
substance of the transactions differs materially from
those terms and following such terms would impede tax
administration.[”!!

Adjustments

OECD rules generally do not permit tax authorities to
make adjustments if prices charged between related par-
ties are within the arm’s length range. Where prices are
outside such range, the prices may be adjusted to the most
appropriate point.””?! The burden of proof of the appro-
priateness of an adjustment is generally on the tax author-

ity.

Documentation

OECD Guidelines do not provide specific rules on the na-
ture of taxpayer documentation. Such matters are left to
individual member nations.!”?!

3.3.6 EU

In 2002, the European Union created the EU Joint Trans-
fer Pricing Forum. The Communication on “Tax and
Development — Cooperating with Developing Countries
in Promoting Good Governance in Tax Matters”, COM
(2010) 163 final, highlighted the need to support develop-
ing countries’ capacity in mobilizing domestic resources
for development in line with the principles of good gov-
ernance in taxation. In this context, PwC prepared the
report Transfer pricing and developing countries.”’*

3.3.7 China specific tax rules

Prior to 2009, China generally followed OECD Guide-
lines. New guidelines were announced by the State Ad-
ministration of Taxation (SAT) in March 2008 and issued
in January 2009.17>] The new rules continue to apply to
domestic and international transactions. These guidelines
differ materially in approach from those in other coun-
tries in two principal ways: 1) they are guidelines issued
instructing field offices how to conduct transfer pricing
examinations and adjustments, and 2) factors to be ex-
amined differ by transfer pricing method. The guidelines
cover:
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e Administrative matters
e Required taxpayer filings and documentation

o General transfer pricing principles, including com-
parability

e Guidelines on how to conduct examinations

e Advance pricing and cost sharing agreement admin-
istration

e Controlled foreign corporation examinations
e Thin capitalization

e General anti-avoidance

Documentation

Under the Circular, taxpayers must disclose related party
transactions when filing tax returns.’®! Tn addition, the
circular provides for a three-tier set of documentation and
reporting standards, based on the aggregate amount of in-
tercompany transactions. Taxpayers affected by the rules
who engaged in intercompany transactions under RMB
20 million for the year were generally exempted from re-
porting, documentation, and penalties. Those with trans-
actions exceeding RMB 200 million generally were re-
quired to complete transfer pricing studies in advance of
filing tax returns.[’”! For taxpayers in the top tier, docu-
mentation must include a comparability analysis and jus-
tification for the transfer pricing method chosen.!”®!

General principles

Chinese transfer pricing rules apply to transactions be-
tween a Chinese business and domestic and foreign re-
lated parties. A related party includes enterprises meet-
ing one of eight different tests, including 25% equity
ownership in common, overlapping boards or manage-
ment, significant debt holdings, and other tests. Transac-
tions subject to the guidelines include most sorts of deal-
ings businesses may have with one another.[”’

The Circular instructs field examiners to review tax-
payer’s comparability and method analyses. The method
of analyzing comparability and what factors are to be con-
sidered varies slightly by type of transfer pricing analysis
method. The guidelines for CUP include specific func-
tions and risks to be analyzed for each type of transac-
tion (goods, rentals, licensing, financing, and services).
The guidelines for resale price, cost-plus, transactional
net margin method, and profit split are short and very gen-
eral.

Cost sharing

The China rules provide a general framework for cost
sharing agreements.'3%! This includes a basic structure for
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agreements, provision for buy-in and exit payments based
on reasonable amounts, minimum operating period of 20
years, and mandatory notification of the SAT within 30
days of concluding the agreement.

3.3.8 Agreements between taxpayers and
governments and dispute resolution

Tax authorities of most major countries have entered into
unilateral or multilateral agreements between taxpayers
and other governments regarding the setting or testing
of related party prices. These agreements are referred
to as advance pricing agreements or advance pricing
arrangements (APAs). Under an APA, the taxpayer
and one or more governments agree on the methodology
used to test prices. APAs are generally based on transfer
pricing documentation prepared by the taxpayer and pre-
sented to the government(s). Multilateral agreements re-
quire negotiations between the governments, conducted
through their designated competent authority groups.
The agreements are generally for some period of years,
and may have retroactive effect. Most such agreements
are not subject to public disclosure rules. Rules control-
ling how and when a taxpayer or tax authority may com-
mence APA proceedings vary by jurisdiction.[®!]

3.3.9 Fraud

Main article: Transfer mispricing

Fraudulent transfer pricing, sometimes called transfer
mispricing, also known as transfer pricing manipula-
tion,8?! refers to trade between related parties at prices
meant to manipulate markets or to deceive tax authori-
ties.

For example, if company A, a food grower in Africa,
processes its produce through three subsidiaries: X (in
Africa), Y (in a tax haven, usually offshore financial cen-
ters) and Z (in the United States). Now, Company X sells
its product to Company Y at an artificially low price, re-
sulting in a low profit and a low tax for Company X based
in Africa. Company Y then sells the product to Company
Z at an artificially high price, almost as high as the retail
price at which Company Z would sell the final product
in the U.S.. Company Z, as a result, would report a low
profit and, therefore, a low tax.®3] About 60% of capital
flight from Africa is from improper transfer pricing.!®¥
Such capital flight from the developing world is estimated
at ten times the size of aid it receives and twice the debt
service it pays.[331(86]

The African Union reports estimates that about 30%
of Sub-Saharan Africa’s GDP has been moved to
tax havens.®”! Solutions include corporate “country-by-
country reporting” where corporations disclose activities
in each country and thereby prohibit the use of tax havens
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where real economic activity occurs.!34

In 2014, the Leverhulme Center for the Study of
Value,based at the University of Manchester, published
a report authored by Sarah Bracking and Khadija Shar-
ife, identifying over $3 billion in price fixing of South
African rough diamond trade, through transfer pricing
manipulation from 2005-2012. The report found signifi-
cant evidence of profit shifting through volume and value
manipulation. 8%

3.3.10 Reading and overall reference list

International:

e Wittendorft, Jens: Transfer Pricing and the Arm’s
Length Principle in International Tax Law, 2010,
Kluwer Law International, ISBN 90-411-3270-8.

Canada:

e Section 247 of the Income Tax Act (Canada)

e Information Circular 87-2R - International Transfer
Pricing (1999)

o Information Circular 94-4R - International Trans-
fer Pricing: Advance Pricing Arrangements (APAs)
(2001)

e TPM 07 - Referrals to the Transfer Pricing Review
Committee (2005)

e TPM 09 - Reasonable efforts under section 247 of
the Income Tax Act (2006)

China: Major international accounting and law firms
have published summaries of the guidelines. See their
web sites.

India:
e Income Tax Department’s compilation of Transfer
Pricing Rules

e Domestic Transfer Pricing Overview
OECD:

o OECD Transfer Pricing Guidelines for Multinational
Enterprises and Tax Administrations 2010. OECD
publishing. July 2010. doi:10.1787/tpg-2010-en.
ISBN 9789264090330.

e OECD Transfer Pricing Country Profiles, a useful
cross reference to guidance in each member country

e Base Erosion and Profit Shifting (BEPS), OECD
landing page
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United Kingdom:

e Transfer pricing statute: ICTA88/Sch 28AA

e HMRC International Manual Transfer Pricing
INTM430000

United States:

e Law: 26 USC 482
e Regulations: 26 CFR 1.482-0 through 9

e IRS view on OECD rules: http://www.irs.gov/pub/
irs-apa/apa_training_oecd_guidelines.pdf

e APA Procedure: Rev. Proc. 2008-31

e Feinschreiber, Robert: Transfer Pricing Methods,
2004, ISBN 978-0-471-57360-9

e Parker, Kenneth and Levy, Mark: Tax Director’s
Guide to International Transfer Pricing, 2008, ISBN
978-1-60231-001-8

e Services by Thompson RIA and Wolters Kluwer:
search “transfer pricing” on their websites

Russian Federation:

e Tax Code of Russian Federation
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e OECD transfer pricing resources

e Ernst & Young *2010 Global Transfer Pricing sur-
vey

61

e Ernst & Young *2009 Global Transfer Pricing sur-
vey

e OECD Transfer Pricing Country Profiles

e China’s new transfer pricing regulations 2009
e IRS transfer pricing documentation

e Customs vs Tax agencies in transfer pricing
o Transfer Pricing Litigations

e Transfer Pricing Systems

3.4 Cost-benefit analysis

Cost-benefit analysis (CBA), sometimes called
benefit—cost analysis (BCA), is a systematic approach
to estimating the strengths and weaknesses of alterna-
tives that satisfy transactions, activities or functional
requirements for a business. It is a technique that is used
to determine options that provide the best approach for
the adoption and practice in terms of benefits in labor,
time and cost savings etc.!!! The CBA is also defined
as a systematic process for calculating and comparing
benefits and costs of a project, decision or government
policy (hereafter, “project”).

Broadly, CBA has two purposes:

1. To determine if it is a sound investment/decision
(justification/feasibility),

2. To provide a basis for comparing projects. It in-
volves comparing the total expected cost of each
option against the total expected benefits, to see
whether the benefits outweigh the costs, and by how
much.?!

CBA is related to, but distinct from cost-effectiveness
analysis. In CBA, benefits and costs are expressed in
monetary terms, and are adjusted for the time value of
money, so that all flows of benefits and flows of project
costs over time (which tend to occur at different points in
time) are expressed on a common basis in terms of their
"net present value.”

Closely related, but slightly different, formal techniques
include cost-effectiveness analysis, cost—utility analysis,
risk—benefit analysis, economic impact analysis, fiscal im-
pact analysis, and Social return on investment (SROI)
analysis.

3.4.1 Theory

Cost—benefit analysis is often used by governments and
other organizations, such as private sector businesses, to
appraise the desirability of a given policy. It is an analysis
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of the expected balance of benefits and costs, including an
account of foregone alternatives and the status quo. CBA
helps predict whether the benefits of a policy outweigh
its costs, and by how much relative to other alternatives
(i.e. one can rank alternate policies in terms of the cost—
benefit ratio).”®! Generally, accurate cost—benefit analysis
identifies choices that increase welfare from a utilitarian
perspective. Assuming an accurate CBA, changing the
status quo by implementing the alternative with the low-
est cost—benefit ratio can improve Pareto efficiency.*! An
analyst using CBA should recognize that perfect appraisal
of all present and future costs and benefits is difficult, and
while CBA can offer a well-educated estimate of the best
alternative, perfection in terms of economic efficiency
and social welfare are not guaranteed.!”’

3.4.2 Process

The following is a list of steps that comprise a generic
cost—benefit analysis.!®!

1. List alternative projects/programs.

2. List stakeholders.

3. Select measurement(s) and measure all cost/benefit
elements.

4. Predict outcome of cost and benefits over relevant
time period.

5. Convert all costs and benefits into a common cur-
rency.

Apply discount rate.
Calculate net present value of project options.

Perform sensitivity analysis.

© ® =2

Adopt recommended choice.

3.4.3 Evaluation

CBA attempts to measure the positive or negative conse-
quences of a project, which may include:

1. Effects on users or participants

2. Effects on non-users or non-participants

3. Externality effects

4. Option value or other social benefits.
A similar breakdown is employed in environmental anal-
ysis of total economic value. Both costs and benefits
can be diverse. Financial costs tend to be most thor-

oughly represented in cost-benefit analyses due to rela-
tively abundant market data. The net benefits of a project
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may incorporate cost savings or public willingness to pay
compensation (implying the public has no legal right to
the benefits of the policy) or willingness to accept com-
pensation (implying the public has a right to the benefits
of the policy) for the welfare change resulting from the
policy. The guiding principle of evaluating benefits is to
list all (categories of) parties affected by an intervention
and add the (positive or negative) value, usually mone-
tary, that they ascribe to its effect on their welfare.

The actual compensation an individual would require to
have their welfare unchanged by a policy is inexact at
best. Surveys (stated preference techniques) or market
behavior (revealed preference techniques) are often used
to estimate the compensation associated with a policy;
however, survey respondents often have strong incentives
to misreport their true preferences and market behavior
does not provide any information about important non-
market welfare impacts.

One controversy is valuing a human life, e.g. when assess-
ing road safety measures or life-saving medicines. How-
ever, this can sometimes be avoided by using the related
technique of cost-utility analysis, in which benefits are
expressed in non-monetary units such as quality-adjusted
life years. For example, road safety can be measured
in terms of cost per life saved, without formally plac-
ing a financial value on the life. However, such non-
monetary metrics have limited usefulness for evaluating
policies with substantially different outcomes. Addition-
ally, many other benefits may accrue from the policy, and
metrics such as 'cost per life saved' may lead to a sub-
stantially different ranking of alternatives than traditional
cost—benefit analysis.

Another controversy is valuing the environment, which
in the 21st century is typically assessed by valuing
ecosystem services to humans, such as air and water qual-
ity and pollution.!”’ Monetary values may also be as-
signed to other intangible effects such as business reputa-
tion, market penetration, or long-term enterprise strategy
alignment.

3.4.4 Time and discounting

CBA usually tries to put all relevant costs and benefits on
a common temporal footing using time value of money
calculations. This is often done by converting the fu-
ture expected streams of costs and benefits into a present
value amount using a discount rate. Empirical studies and
a technical framework suggest that in reality, people do
discount the future like this.[®!

The choice of discount rate is subjective. A smaller rate
values future generations equally with the current gener-
ation. Larger rates (e.g. a market rate of return) reflects
humans’ attraction to time inconsistency—yvaluing money
that they receive today more than money they get in the
future. The choice makes a large difference in assess-
ing interventions with long-term effects. One issue is the
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equity premium puzzle, in which long-term returns on eq-
uities may be rather higher than they should be. If so
then arguably market rates of return should not be used
to determine a discount rate, as doing so would have the
effect of undervaluing the distant future (e.g. climate
change)."!

3.4.5 Risk and uncertainty

Risk associated with project outcomes is usually handled
using probability theory. This can be factored into the
discount rate (to have uncertainty increasing over time),
but is usually considered separately. Particular consider-
ation is often given to risk aversion—the preference for
avoiding loss over achieving gain. Expected return calcu-
lations do not account for the detrimental effect of uncer-
tainty.

Uncertainty in CBA parameters (as opposed to risk of
project failure etc.) can be evaluated using a sensitivity
analysis, which shows how results respond to parameter

changes. Alternatively a more formal risk analysis can be
[10]

undertaken using Monte Carlo simulations.

3.4.6 History

The French engineer and economist Jules Dupuit, credited with
the creation of cost—benefit analysis.

The concept of CBA dates back to an 1848 article by
Jules Dupuit and was formalized in subsequent works
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by Alfred Marshall. The Corps of Engineers initiated
the use of CBA in the US, after the Federal Naviga-
tion Act of 1936 effectively required cost—benefit analy-
sis for proposed federal waterway infrastructure.!''! The
Flood Control Act of 1939 was instrumental in establish-
ing CBA as federal policy. It demanded that “the benefits
to whomever they accrue [be] in excess of the estimated
costs.”[1?!

Public policy

The application for broader public policy started from the
work of Otto Eckstein,!'3! who in 1958 laid out a wel-
fare economics foundation for CBA and its application
for water resource development. Over the 1960s, CBA
was applied in the US for water quality,!'* recreation
travel,''>! and land conservation.!'®! During this period,
the concept of option value was developed to represent
the non-tangible value of preserving resources such as na-
tional parks.[!”!

CBA was later expanded to address both intangible and
tangible benefits of public policies relating to mental
illness,!'8! substance abuse,'”! college education,®! and
chemical waste policies.[*!! In the US, the National En-
vironmental Policy Act of 1969 first required the ap-
plication of CBA for regulatory programs, and since
then, other governments have enacted similar rules.
Government guidebooks for the application of CBA to
public policies include the Canadian guide for regu-
latory analysis,??! Australian guide for regulation and
finance,?®! US guide for health care programs,**! and US
guide for emergency management programs.!>!

Transportation investment

CBA application for transport investment started in the
UK, with the M1 motorway project in 1960. It was
later applied on many projects including London Under-
ground's Victoria line. Later, the New Approach to Ap-
praisal (NATA) was introduced by the then Department
for Transport, Environment and the Regions. This pre-
sented cost—benefit results and detailed environmental
impact assessments in a balanced way. NATA was first
applied to national road schemes in the 1998 Roads Re-
view but subsequently rolled out to all transport modes.
As of 2011 it was a cornerstone of transport appraisal in
the UK and is maintained and developed by the Depart-
ment for Transport.

The EU's 'Developing Harmonised European Ap-
proaches for Transport Costing and Project Assessment'
(HEATCO) project, part of its Sixth Framework Pro-
gramme, reviewed transport appraisal guidance across
EU member states and found that significant differences
exist between countries.”®! HEATCO’s aim was to de-
velop guidelines to harmonise transport appraisal practice
across the EU.1?7)
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Transport Canada promoted the use of CBA for ma-
jor transport investments with the 1994 issuance of its
Guidebook.?®!

In the US, both federal and state transport departments
commonly apply CBA, using a variety of available soft-
ware tools including HERS, BCA.Net, StatBenCost,
Cal-BC, and TREDIS. Guides are available from the
Federal Highway Administration, 1301 Federal Avia-
tion Administration,! Minnesota Department of Trans-
portation,*?! California Department of Transportation
(Caltrans),®¥ and the Transportation Research Board
Transportation Economics Committee. 3]

CBA and Regulation under various US Administra-
tions

The increased usage of CBA in the US regulatory pro-
cess is often associated with President Ronald Reagan's
administration. Though the use of CBA in US policy
making dating back many decades, Reagan’s Executive
Order 12291 mandated the use of CBA in the regulatory
process. Reagan campaigned on a deregulation platform,
and once he took office in 1981 quickly issued this EO,
which vested the Office of Information and Regulatory
Affairs (OIRA) with the authority to review agency reg-
ulations and required federal agencies to produce regu-
latory impact analyses when the annual impact could be
estimated over $100M. Shortly thereafter, in the 1980s,
academic and institutional critiques of CBA started to
emerge. Three main criticisms!®! were:

1. That CBA could be used for political goals. Debates
on the merits of cost and benefit comparisons can
be used to sidestep political or philosophical goals,
rules and regulations.

2. That CBA is inherently anti-regulatory, therefore
not a neutral analysis tool. This is an ethical argu-
ment: that the monetization of policy impacts is an
inappropriate tool for assessing things such as mor-
tality risks and distributional impacts.

3. That the length of time necessary to complete CBA
can create significant delays, which can impede pol-
icy regulations.

These criticisms continued through the 1990s under the
Clinton administration, who furthered the anti-regulatory
environment through his Executive Order 12866.°¢! EO
12866 changed some of Reagan’s language, requiring
benefits to justify, rather than exceed costs, and added
“reduction of discrimination or bias” as one of the ben-
efits to be analyzed. Criticisms of aspects of CBA, in-
cluding uncertainly valuations, discounting future values,
and the calculation of risk, were used to argue that CBA
should play no part in the regulatory process.’*’! The use
of CBA in the regulatory process continues today un-
der the Obama administration, though the debate over its
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practical and objective value continues. Some analysts
oppose the use of CBA in policy making, while those in
favor of its use favor improvements to the analysis and
calculations.

3.4.7 Accuracy

The value of a cost—benefit analysis depends on the accu-
racy of the individual cost and benefit estimates. Com-
parative studies indicate that such estimates are often
flawed, preventing improvements in Pareto and Kaldor-
Hicks efficiency. Causes of these inaccuracies include:

1. Overreliance on data from past projects (often dif-
fering markedly in function or size and the skill lev-
els of the team members)

2. Use of subjective impressions by assessment team
members

3. Inappropriate use of heuristics to derive money cost
of the intangible elements

4. Confirmation bias among project supporters (look-
ing for reasons to proceed).

Interest groups may attempt to include or exclude signif-
icant costs from an analysis to influence the outcome. %!

In the case of the Ford Pinto (where, because of design
flaws, the Pinto was liable to burst into flames in a rear-
impact collision), the company’s decision was not to is-
sue a recall. Ford’s cost—benefit analysis had estimated
that based on the number of cars in use and the probable
accident rate, deaths due to the design flaw would cost it
about $49.5 million to settle wrongful death lawsuits ver-
sus recall costs of $137.5 million. Ford overlooked (or
considered insignificant) the costs of the negative public-
ity that would result, which forced a recall and damaged
sales.?!

In health economics, some analysts think cost—benefit
analysis can be an inadequate measure because
willingness-to-pay methods of determining the value
of human life can be influenced by income level. They
support use of variants such as cost—utility analysis and
quality-adjusted life year to analyze the effects of health
policies.[40]

In environmental and occupational health regulation, it
has been argued that if modern cost—benefit analyses had
been applied prospectively to decisions such as whether
to mandate the removal of lead from gasoline, build the
Hoover Dam in the Black Canyon of the Colorado, and
regulate workers’ exposure to vinyl chloride, these mea-
sures would not have been implemented even though they
are considered to be highly successful in retrospect.[4!!
The Clean Air Act has been cited in retrospective studies
as a case where benefits exceeded costs, but the knowl-
edge of the benefits (attributable largely to the benefits
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of reducing particulate pollution) was not available until
many years later.[4!]

3.4.8 See also

Guns versus butter model

Business case

Have one’s cake and eat it too
Opportunity cost

Scarcity

Tax choice

There ain't no such thing as a free lunch

Trade-off
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3.5 Cost-volume—profit analysis

Cost—volume-profit (CVP), in managerial economics,
is a form of cost accounting. It is a simplified model,
useful for elementary instruction and for short-run deci-
sions.

3.5.1 Overview

A critical part of CVP analysis is the point where total
revenues equal total costs (both fixed and variable costs).
At this break-even point, a company will experience no
income or loss. This break-even point can be an initial
examination that precedes more detailed CVP analysis.

CVP analysis employs the same basic assumptions as in
breakeven analysis. The assumptions underlying CVP
analysis are:

e The behavior of both costs and revenues are linear
throughout the relevant range of activity. (This as-
sumption precludes the concept of volume discounts
on either purchased materials or sales.)

e Costs can be classified accurately as either fixed or
variable.

e Changes in activity are the only factors that affect
Costs.

o All units produced are sold (there is no ending fin-
ished goods inventory).

e When a company sells more than one type of prod-
uct, the product mix (the ratio of each product to
total sales) will remain constant.
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The components of CVP analysis are:

e Level or volume of activity
o Unit selling prices
e Variable cost per unit

e Total fixed costs

3.5.2 Assumptions
CVP assumes the following:

o Constant sales price;

e Constant variable cost per unit;

e Constant total fixed cost;

o Units sold equal units produced.
These are simplifying, largely linearizing assumptions,
which are often implicitly assumed in elementary discus-
sions of costs and profits. In more advanced treatments
and practice, costs and revenue are nonlinear and the

analysis is more complicated, but the intuition afforded
by linear CVP remains basic and useful.

One of the main methods of calculating CVP is profit—
volume ratio which is (contribution /sales)*100 = this
gives us profit—volume ratio.

e contribution stands for sales minus variable costs.

Therefore it gives us the profit added per unit of variable
Costs.

3.5.3 Model
Basic graph

The assumptions of the CVP model yield the following
linear equations for total costs and total revenue (sales):

costs Total = costs fixed+(cost variable unit x units of number

revenue Total = price sales X units of number

These are linear because of the assumptions of constant
costs and prices, and there is no distinction between units
produced and units sold, as these are assumed to be equal.
Note that when such a chart is drawn, the linear CVP
model is assumed, often implicitly.

In symbols:

TC=TFC+V xX
TR =P x X

where
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TC = Total costs

TFC = Total fixed costs

e V = Unit variable cost (variable cost per unit)
e X = Number of units

e TR =S = Total revenue = Sales

P = (Unit) sales price

Profit is computed as TR-TC; it is a profit if positive, a
loss if negative.

Break down

Costs and sales can be broken down, which provide fur-
ther insight into operations.

One can decompose total costs as fixed costs plus variable
COSts:

TC=TFC+V x X

Following a matching principle of matching a portion of
sales against variable costs, one can decompose sales as
contribution plus variable costs, where contribution is
“what’s left after deducting variable costs”. One can think
of contribution as “the marginal contribution of a unit
to the profit”, or “contribution towards offsetting fixed
costs”.

In symbols:

TR=P x X
=((P=V)+V) xX
=(C+V)xX
=CxX4+VxX

where
e C = Unit Contribution (Margin)

Subtracting variable costs from both costs and sales yields
the simplified diagram and equation for profit and loss.

In symbols:

PL=TR - TC
=(C+V)xX—(TFC+V x X)
=Cx X —-TFC

These diagrams can be related by a rather busy diagram,
which demonstrates how if one subtracts variable costs,
the sales and total costs lines shift down to become the
contribution and fixed costs lines. Note that the profit and
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Total Costs
Contributy

Fixed Costs

Units

Diagram relating all quantities in CVP.

loss for any given number of unit sales is the same, and in
particular the break-even point is the same, whether one
computes by sales = total costs or as contribution = fixed
costs. Mathematically, the contribution graph is obtained
from the sales graph by a shear, to be precise ( ' {) ,
where V are unit variable costs.

3.5.4 Applications

CVP simplifies the computation of breakeven in break-
even analysis, and more generally allows simple compu-
tation of target income sales. It simplifies analysis of short
run trade-offs in operational decisions.

3.5.5 Limitations

CVP is a short run, marginal analysis: it assumes that
unit variable costs and unit revenues are constant, which
is appropriate for small deviations from current produc-
tion and sales, and assumes a neat division between fixed
costs and variable costs, though in the long run all costs
are variable. For longer-term analysis that considers the
entire life-cycle of a product, one therefore often prefers
activity-based costing or throughput accounting.!!

When we analyze CVP is where we demonstrate the point
at which in a firm there will be no profit nor loss means
that firm works in breakeven situation

1. Segregation of total costs into its fixed and variable
components is always a daunting task to do. 2. Fixed
costs are unlikely to stay constant as output increases be-
yond a certain range of activity. 3. The analysis is re-
stricted to the relevant range specified and beyond that
the results can become unreliable. 4. Aside from vol-
ume, other elements like inflation, efficiency, capacity
and technology impact on costs 5. Impractical to as-
sume sales mix remain constant since this depends on
the changing demand levels. 6. The assumption of lin-
ear property of total cost and total revenue relies on the
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assumption that unit variable cost and selling price are al-
ways constant. In real life it is valid within relevant range
or period and likely to change.

3.5.6 See also

e Contribution margin

3.5.7 Notes

[1] The Controversy over the contribution margin approach,
in MAAW, Chapter 11.

3.6 Capital budgeting

Capital budgeting, or investment appraisal, is the
planning process used to determine whether an orga-
nization’s long term investments such as new machin-
ery, replacement machinery, new plants, new products,
and research development projects are worth the fund-
ing of cash through the firm’s capitalization structure
(debt, equity or retained earnings). It is the process
of allocating resources for major capital, or investment,
expenditures.''! One of the primary goals of capital bud-
geting investments is to increase the value of the firm to
the shareholders.

Many formal methods are used in capital budgeting, in-
cluding the techniques such as

e Accounting rate of return

e Average accounting return

e Payback period

e Net present value

e Profitability index

e Internal rate of return

e Modified internal rate of return
e Equivalent annual cost

e Real options valuation

These methods use the incremental cash flows from each
potential investment, or project. Techniques based on
accounting earnings and accounting rules are sometimes
used - though economists consider this to be improper
- such as the accounting rate of return, and "return on
investment.” Simplified and hybrid methods are used as
well, such as payback period and discounted payback pe-
riod.
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3.6.1 Net present value

Main article: Net present value

'Net Present value:'
Project Classifications

Capital Budgeting projects are classified as either Inde-
pendent Projects or Mutually Exclusive Projects. An In-
dependent Project is a project whose cash flows are not
affected by the accept/reject decision for other projects.
Thus, all Independent Projects which meet the Capital
Budgeting critierion should be accepted.

Mutually Exclusive Projects are a set of projects from
which at most one will be accepted. For example, a set
of projects which are to accomplish the same task. Thus,
when choosing between “Mutually Exclusive Projects”
more than one project may satisfy the Capital Budgeting
criterion. However, only one, i.e., the best project can be
accepted.

Of these three, only the Net Present Value and Internal
Rate of Return decision rules consider all of the project’s
cash flows and the Time Value of Money. As we shall see,
only the Net Present Value decision rule will always lead
to the correct decision when choosing among Mutually
Exclusive Projects. This is because the Net Present Value
and Internal Rate of Return decision rules differ with re-
spect to their Reinvestment Rate Assumptions. The Net
Present Value decision rule implicitly assumes that the
project’s cash flows can be reinvested at the firm’s Cost
of Capital, whereas, the Internal Rate of Return decision
rule implicitly assumes that the cash flows can be rein-
vested at the projects IRR. Since each project is likely to
have a different IRR, the assumption underlying the Net
Present Value decision rule is more reasonable.

3.6.2 Internal rate of return

Main article: Internal rate of return

The internal rate of return (IRR) is defined as the
discount rate that gives a net present value (NPV) of zero.
It is a commonly used measure of investment efficiency.

The IRR method will result in the same decision as the
NPV method for (non-mutually exclusive) projects in an
unconstrained environment, in the usual cases where a
negative cash flow occurs at the start of the project, fol-
lowed by all positive cash flows. In most realistic cases,
all independent projects that have an IRR higher than the
hurdle rate should be accepted. Nevertheless, for mu-
tually exclusive projects, the decision rule of taking the
project with the highest IRR - which is often used - may
select a project with a lower NPV.

In some cases, several zero NPV discount rates may exist,
so there is no unique IRR. The IRR exists and is unique if
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one or more years of net investment (negative cash flow)
are followed by years of net revenues. But if the signs of
the cash flows change more than once, there may be sev-
eral IRRs. The IRR equation generally cannot be solved
analytically but only via iterations.

One shortcoming of the IRR method is that it is com-
monly misunderstood to convey the actual annual prof-
itability of an investment. However, this is not the case
because intermediate cash flows are almost never rein-
vested at the project’s IRR; and, therefore, the actual rate
of return is almost certainly going to be lower. Accord-
ingly, a measure called Modified Internal Rate of Return
(MIRR) is often used.

Despite a strong academic preference for NPV, surveys
indicate that executives prefer IRR over NPV, although
they should be used in concert. In a budget-constrained
environment, efficiency measures should be used to max-
imize the overall NPV of the firm. Some managers find
it intuitively more appealing to evaluate investments in
terms of percentage rates of return than dollars of NPV.

3.6.3 Equivalent annuity method
Main article: Equivalent annual cost

The equivalent annuity method expresses the NPV as an
annualized cash flow by dividing it by the present value
of the annuity factor. It is often used when assessing only
the costs of specific projects that have the same cash in-
flows. In this form it is known as the equivalent annual
cost (EAC) method and is the cost per year of owning and
operating an asset over its entire lifespan.

It is often used when comparing investment projects of
unequal lifespans. For example if project A has an ex-
pected lifetime of 7 years, and project B has an expected
lifetime of 11 years it would be improper to simply com-
pare the net present values (NPVs) of the two projects,
unless the projects could not be repeated.

The use of the EAC method implies that the project will
be replaced by an identical project.

Alternatively the chain method can be used with the NPV
method under the assumption that the projects will be re-
placed with the same cash flows each time. To compare
projects of unequal length, say 3 years and 4 years, the
projects are chained together, i.e. four repetitions of the
3-year project are compare to three repetitions of the 4-
year project. The chain method and the EAC method give
mathematically equivalent answers.

The assumption of the same cash flows for each link in
the chain is essentially an assumption of zero inflation, so
a real interest rate rather than a nominal interest rate is
commonly used in the calculations.
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3.6.4 Real options

Main article: Real options analysis

Real options analysis has become important since the
1970s as option pricing models have gotten more so-
phisticated. The discounted cash flow methods essen-
tially value projects as if they were risky bonds, with
the promised cash flows known. But managers will have
many choices of how to increase future cash inflows, or to
decrease future cash outflows. In other words, managers
get to manage the projects - not simply accept or reject
them. Real options analysis tries to value the choices -
the option value - that the managers will have in the fu-
ture and adds these values to the NPV.

3.6.5 Ranked projects

The real value of capital budgeting is to rank projects.
Most organizations have many projects that could poten-
tially be financially rewarding. Once it has been deter-
mined that a particular project has exceeded its hurdle,
then it should be ranked against peer projects (e.g. - high-
est Profitability index to lowest Profitability index). The
highest ranking projects should be implemented until the
budgeted capital has been expended.

3.6.6 Funding sources

Capital budgeting investments and projects must be
funded through excess cash provided through the raising
of debt capital, equity capital, or the use of retained earn-
ings. Debt capital is borrowed cash, usually in the form
of bank loans, or bonds issued to creditors. Equity capi-
tal are investments made by shareholders, who purchase
shares in the company’s stock. Retained earnings are ex-
cess cash surplus from the company’s present and past
earnings.

3.6.7 Need for capital budgeting

1. As large sum of money is involved which influences
the profitability of the firm making capital budgeting
an important task.

2. Long term investment once made can not be re-
versed without significance loss of invested capital.
The investment becomes sunk, and mistakes, rather
than being readily rectified, must often be borne un-
til the firm can be withdrawn through depreciation
charges or liquidation. It influences the whole con-
duct of the business for the years to come.

3. Investment decision are the base on which the profit
will be earned and probably measured through the
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return on the capital. A proper mix of capital in-
vestment is quite important to ensure adequate rate
of return on investment, calling for the need of cap-
ital budgeting.

4. The implication of long term investment decisions
are more extensive than those of short run decisions
because of time factor involved, capital budgeting
decisions are subject to the higher degree of risk and
uncertainty than short run decision.?!

3.6.8 See also

e Operating budget

3.6.9 External links and references

[1] Sullivan, arthur; Steven M. Sheffrin (2005). Economics:
Principles in action. Upper Saddle River, New Jersey
07458: Pearson Prentice Hall. p. 375. ISBN 0-13-
063085-3.

[2] Varshney, R.L.; K.L. Maheshwari (2010). Manegerial
Economics. 23 Daryaganj, New Delhi 110002: Sultan
Chand & Sons. p. 881. ISBN 978-81-8054-784-3.

Capital Budgeting

Good  Practice: Guidance on
Project Appraisal Using Discounted Cash Flow,
International Federation of Accountants, June
2008, ISBN 978-1-934779-39-2

International

Prospective Analysis: Guidelines for Forecasting
Financial Statements, Ignacio Velez-Pareja, Joseph
Tham, 2008

To Plug or Not to Plug, that is the Question: No
Plugs, No Circularity: A Better Way to Forecast Fi-
nancial Statements, Ignacio Velez-Pareja, 2008

A Step by Step Guide to Construct a Financial
Model Without Plugs and Without Circularity for
Valuation Purposes, Ignacio Velez-Pareja, 2008

Long-Term Financial Statements Forecasting:
Reinvesting Retained Earnings, Sergei Chere-
mushkin, 2008

Using Monte Carlo simulation to teach capital bud-
geting risk analysis

3.7 Strategic planning
Not to be confused with Strategic thinking.

Strategic planning is an organization's process of defin-
ing its strategy, or direction, and making decisions on al-
locating its resources to pursue this strategy. It may also
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extend to control mechanisms for guiding the implemen-
tation of the strategy. Strategic planning became promi-
nent in corporations during the 1960s and remains an im-
portant aspect of strategic management. It is executed by
strategic planners or strategists, who involve many par-
ties and research sources in their analysis of the organi-
zation and its relationship to the environment in which it
competes.!!]

Strategy has many definitions, but generally involves set-
ting goals, determining actions to achieve the goals, and
mobilizing resources to execute the actions. A strategy
describes how the ends (goals) will be achieved by the
means (resources). The senior leadership of an organiza-
tion is generally tasked with determining strategy. Strat-
egy can be planned (intended) or can be observed as a
pattern of activity (emergent) as the organization adapts
to its environment or competes.

Strategy includes processes of formulation and imple-
mentation; strategic planning helps coordinate both.
However, strategic planning is analytical in nature (i.e., it
involves “finding the dots”); strategy formation itself in-
volves synthesis (i.e., “connecting the dots”) via strategic
thinking. As such, strategic planning occurs around the
strategy formation activity.!!’

3.7.1 Process

Strategic Management Framework

Purpose & Values
e
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Strategic management processes and activities

Overview

Strategic planning is a process and thus has inputs, activ-
ities, outputs and outcomes. This process, like all pro-
cesses, has constraints. It may be formal or informal and
is typically iterative, with feedback loops throughout the
process. Some elements of the process may be continu-
ous and others may be executed as discrete projects with
a definitive start and end during a period. Strategic plan-
ning provides inputs for strategic thinking, which guides
the actual strategy formation. The end result is the orga-
nization’s strategy, including a diagnosis of the environ-
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ment and competitive situation, a guiding policy on what
the organization intends to accomplish, and key initiatives
or action plans for achieving the guiding policy. !

Michael Porter wrote in 1980 that formulation of compet-
itive strategy includes consideration of four key elements:

1. Company strengths and weaknesses;

2. Personal values of the key implementers (i.e., man-
agement and the board);

3. Industry opportunities and threats; and

4. Broader societal expectations.’!

The first two elements relate to factors internal to the
company (i.e., the internal environment), while the lat-
ter two relate to factors external to the company (i.e., the
external environment).’’] These elements are considered
throughout the strategic planning process.

Inputs

Data is gathered from a variety of sources, such as in-
terviews with key executives, review of publicly avail-
able documents on the competition or market, primary
research (e.g., visiting or observing competitor places of
business or comparing prices), industry studies, etc. This
may be part of a competitive intelligence program. In-
puts are gathered to help support an understanding of the
competitive environment and its opportunities and risks.
Other inputs include an understanding of the values of
key stakeholders, such as the board, shareholders, and se-
nior management. These values may be captured in an
organization’s vision and mission statements.

Activities

The essence of formulating competitive strategy is relat-
ing a company to its environment.

Michael Porter!

Strategic planning activities include meetings and other
communication among the organization’s leaders and
personnel to develop a common understanding regarding
the competitive environment and what the organization’s
response to that environment (its strategy) should be. A
variety of strategic planning tools (described in the sec-
tion below) may be completed as part of strategic plan-
ning activities.

The organization’s leaders may have a series of questions
they want answered in formulating the strategy and gath-
ering inputs, such as:

e What is the organization’s business or interest?
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e What is considered “value” to the customer or con-
stituency?

e Which products and services should be included or
excluded from the portfolio of offerings?

e What is the geographic scope of the organization?

e What differentiates the organization from its com-
petitors in the eyes of customers and other stake-
holders?

e Which skills and resources should be developed
within the organization?!'!14]

QOutputs

The output of strategic planning includes documentation
and communication describing the organization’s strategy
and how it should be implemented, sometimes referred to
as the strategic plan. The strategy may include a diagnosis
of the competitive situation, a guiding policy for achiev-
ing the organization’s goals, and specific action plans to
be implemented.’”!’ A strategic plan may cover multiple
years and be updated periodically.

The organization may use a variety of methods of mea-
suring and monitoring progress towards the objectives
and measures established, such as a balanced scorecard
or strategy map. Companies may also plan their financial
statements (i.e., balance sheets, income statements, and
cash flows) for several years when developing their strate-
gic plan, as part of the goal setting activity. The term
operational budget is often used to describe the expected
financial performance of an organization for the upcom-
ing year. Capital budgets very often form the backbone
of a strategic plan, especially as it increasingly relates to
Information and Communications Technology (ICT).

Outcomes

Whilst the planning process produces outputs, as de-
scribed above, strategy implementation or execution of
the strategic plan produces Outcomes. These outcomes
will invariably differ from the strategic goals. How close
they are to the strategic goals and vision will determine
the success or failure of the strategic plan. There will also
arise unintended Outcomes, which need to be attended to
and understood for strategy development and execution to
be a true learning process.

3.7.2 Tools and approaches

A variety of analytical tools and techniques are used in
strategic planning.['! These were developed by compa-
nies and management consulting firms to help provide a
framework for strategic planning. Such tools include:


https://en.wikipedia.org/wiki/Competitive_intelligence
https://en.wikipedia.org/wiki/Vision_statement
https://en.wikipedia.org/wiki/Michael_Porter
https://en.wikipedia.org/wiki/Balanced_scorecard
https://en.wikipedia.org/wiki/Strategy_map
https://en.wikipedia.org/wiki/Budget
https://en.wikipedia.org/wiki/Strategy_implementation

3.7. STRATEGIC PLANNING

Video explaining the strategic plan of the Wikimedia Foundation

Wikimedia
Strategic Plan

A collaborative vision
for the movement
through 2015

February 2011

Wikimedia Movement Strategic Plan (PDF)

e PEST analysis, which covers the remote exter-
nal environment elements such as political, eco-
nomic, social and technological (PESTLE adds le-
gal/regulatory and ecological/environmental);

e Scenario planning, which was originally used in the
military and recently used by large corporations to
analyze future scenarios;

e Porter five forces analysis, which addresses indus-
try attractiveness and rivalry through the bargaining
power of buyers and suppliers and the threat of sub-
stitute products and new market entrants;

e SWOT analysis, which addresses internal strengths
and weaknesses relative to the external opportunities
and threats;
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e Growth-share matrix, which involves portfolio deci-
sions about which businesses to retain or divest; and

e Balanced Scorecards and strategy maps, which cre-
ates a systematic framework for measuring and con-
trolling strategy.

e The Nine Steps to Success(TM)"! - The Balanced
Scorecard Institute’s framework for Strategic Plan-
ning and Management.

3.7.3 Strategic planning vs. financial plan-
ning

Simply extending financial statement projections into the
future without consideration of the competitive environ-
ment is a form of financial planning or budgeting, not
strategic planning. In business, the term “financial plan”
is often used to describe the expected financial perfor-
mance of an organization for future periods. The term
“budget” is used for a financial plan for the upcoming
year. A “forecast” is typically a combination of ac-
tual performance year-to-date plus expected performance
for the remainder of the year, so is generally compared
against plan or budget and prior performance. The finan-
cial plans accompanying a strategic plan may include 3-5
years of projected performance.

McKinsey & Company developed a capability maturity
model in the 1970s to describe the sophistication of plan-
ning processes, with strategic management ranked the
highest. The four stages include:

1. Financial planning, which is primarily about annual
budgets and a functional focus, with limited regard
for the environment;

2. Forecast-based planning, which includes multi-year
financial plans and more robust capital allocation
across business units;

3. Externally oriented planning, where a thorough sit-
uation analysis and competitive assessment is per-
formed;

4. Strategic management, where widespread strategic
thinking occurs and a well-defined strategic frame-
work is used.

Categories 3 and 4 are strategic planning, while the first
two categories are non-strategic or essentially financial
planning. Each stage builds on the previous stages; that
is, a stage 4 organization completes activities in all four
categories.®/

3.7.4 Criticism
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Strategic planning vs. strategic thinking

Strategic planning has been criticized for attempting to
systematize strategic thinking and strategy formation,
which Henry Mintzberg argues are inherently creative
activities involving synthesis or “connecting the dots”
which cannot be systematized. Mintzberg argues that
strategic planning can help coordinate planning efforts
and measure progress on strategic goals, but that it oc-
curs “around” the strategy formation process rather than
within it. Further, strategic planning functions remote
from the “front lines” or contact with the competitive en-
vironment (i.e., in business, facing the customer where
the effect of competition is most clearly evident) may not
be effective at supporting strategy efforts.[!]

3.7.5 See also

e Business strategy mapping

o Chief strategy officer

e Decision making software

e Enterprise planning systems

e Hoshin Kanri

e Integrated business planning

e Military strategy and The Art of War for the origins
e Situational analysis

e Strategic planning software

e Strategy Markup Language (StratML)

3.7.6 References
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3.7.7 Strategic plan examples

o PCAOB-Strategic Plan 2014-2018 (PDF)
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3.7.8 Further reading

e John Argenti (1968). Corporate Planning - A Prac-
tical Guide. Allen & Unwin.

e FErica Olsen (2012). Strategic Planning Kit for Dum-
mies, 2nd Edition. John Wiley & Sons, Inc.

e Max Mckeown (2012), The Strategy Book, FT
Prentice Hall.

e Patrick J. Burkhart and Suzanne Reuss (1993). Suc-
cessful Strategic Planning: A Guide for Nonprofit
Agencies and Organizations. Newbury Park: Sage
Publications.

e Bradford and Duncan (2000). Simplified Strategic
Planning. Chandler House.

e Stephen G. Haines (2004). ABCs of strategic man-
agement : an executive briefing and plan-to-plan day
on strategic management in the 21st century.

e Kono, T. (1994) “Changing a Company’s Strategy
and Culture”, Long Range Planning, 27, 5 (October
1994), pp: 85-97

o Philip Kotler (1986), “Megamarketing” In: Harvard
Business Review. (March—April 1986)

e John Naisbitt (1982). Megatrends: Ten New Direc-
tions Transforming our Lives. Macdonald.

e T. Levitt (1960) “Marketing myopia”, In: Harvard
Business Review, (July—August 1960)

e M. Lorenzen (2006). “Strategic Planning for Aca-
demic Library Instructional Programming.” In: 1lli-
nois Libraries 86, no. 2 (Summer 2006): 22-29.

e L. Fahey and V. K. Narayman (1986). Macroen-
vironmental Analysis for Strategic Management”.
West Publishing.

e R. F. Lusch and V. N. Lusch (1987). Principles of
Marketing. Kent Publishing,

e Brian Tracy (2000). The 100 Absolutely Unbreak-
able Laws of Business Success. Berrett, Koehler
Publishers.

e Michael Allison and Jude Kaye (2005). Strategic
Planning for Nonprofit Organizations. Second Edi-
tion. John Wiley and Sons.

e John Argenti (1974). Systematic Corporate Plan-
ning. Wiley.
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3.8. SALES OPERATIONS

3.8 Sales operations

Sales operations is a set of business activities and pro-
cesses that help a sales organization run effectively, ef-
ficiently and in support of business strategies and objec-
tives. Sales operations may also be referred to as sales,
sales support or business operations.

The set of sales operations activities vary from
company'!! to company but often include these five
categories:?!

Sales Force Enablement

Sales Process Development

o Sales Process Adoption and Compliance

CRM Development and Processes

Sales Tool Development

Sales Training

Sales Force Communications Management
Business Analytics

e Sales Metrics

e Sales Forecasting
Sales Administration

e Proposal/Contract Development
e Vendor Selection and Management

e Planning Process Stewardship
Attainment Planning

e Incentive Sales Compensation Plan Design

e GTM Strategy Alignment with Roles and Compo-
nents

e Territory Analysis and Definition

e Goal Setting

Sales Operations Mandate and Design

Chief of Staff to the Sales Organization

Stewardship of Sales Force Capacity

o Initiative Change Management

Sales Operations Team Design

Sales Operations Talent Management
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The sales operations team members are often liaisons for
sales to other parts of the organisation such as finance,
marketing, legal and IT departments. They will repre-
sent the needs of sales in meetings and cross-functional
projects.

Sales operations as a function

More and more companies are forming sales operations
departments within their organizations and, per the sales
operations excellence center, sales operations is an estab-
lished process and considered to be vital contributor to
business operations and accounting functions.

Sales Operation Analysts as a department usually have
Sales Analysts that work directly under them. Supplying
them with the data needed to make decisions. These de-
cisions can transform a fragmented and silted model into
a customer-adaptive enterprise.

Nowadays, a lot of companies or small businesses start to
use [internet] tools to improve sales function.

3.8.1 Sales targets

Sales target is the minimum sales goal for a set time span.
A sales target may be minimum amount of pounds (Mon-
etary Value) or product sold (Volume). Sales targets may
also be for sales activities like: number of calls per day.
Management usually sets the sales targets and the sales
territory. The time span could be set for the day, week,
month, fiscal quarter or year.

3.8.2 Sales territory

Main article: Sales territory

A Sales territory is usually the customer group or geo-
graphical area assigned to an individual salesperson or a
sales team. The geographical area may also be assigned to
a franchisee, distributor, or agent. A sales territory may
also be assigned by industry verticals, such as all retailers
or all wholesalers in a geographical area. A sales territory
may be as large as a continent, country, state or province,
or as small as a precinct, suburb, town or city. Generally,
a sales manager will assign a sales territory based on the
territories of the sales resources reporting to him/her.

3.8.3 Sales forecasting

Sales forecasting uses past sales figures to predict the
short-term or long-term future performance to enable
sound financial planning.®! For shops and stores, market
research may yield the following indicators for deriving
initial forecasts:*!

e average sales volume per unit area for similar shops
in similar locations of similar size
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e number of consumers or consumer households in
appropriate vicinity of the store and their annual ex-
penses on the product in question

3.8.4 See also

e Choice architecture

Customer Relationship Management (CRM)

Customer service

Demand forecasting

Point of sale

Retailing

Sales (accounting)

Sales incentive plan

Sales management

Sales process engineering

Sales promotion

Sales territory

Sales variance

Selling

Trade

Transaction

3.8.5 References and notes

[1] What's The Diftference Between Sales and Sales Opera-
tions?

[2] Bob Bacon — B2B Software Sales Operations
[3] How Sales Forecasting Works

[4] Three Methods Of Sales Forecasting - Sales Forecasting
By Multiple Methods Is Most Accurate

3.8.6 External links

e CEB’s Sales & Service, a division of the Corporate
Executive Board

e Marketing on Answers.com
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3.9 Financial forecast

A financial forecast is an estimate of future financial
outcomes for a company or country (for futures and cur-
rency markets). Using historical internal accounting and
sales data, in addition to external market and economic
indicators, a financial forecast is an economist’s best guess
of what will happen to a company in financial terms over
a given time period—which is usually one year. See
Financial modeling.

Arguably, the most difficult aspect of preparing a finan-
cial forecast is predicting revenue. Future costs can be es-
timated by using historical accounting data; variable costs
are also a function of sales.

Unlike a financial plan or a budget a financial forecast
doesn't have to be used as a planning document. Outside
analysts can use a financial forecast to estimate a com-
pany’s success in the coming year.

3.9.1 Tools

Financial tools can be used by entrepreneurs to help them
building their company’s forecast (Score, Business Model
Forecast, ...).

3.9.2 References

A financial forecast is simply a financial plan or budget
for your business. It is an estimate of two essential future
financial outcomes for a business

3.10 Budget

For the rental car company, see Budget Rent a Car. For
the car insurance company Budget, see Budget Group of
Companies.

A budget is a quantitative expression of a plan for a de-
fined period of time. It may include planned sales vol-
umes and revenues, resource quantities, costs and ex-
penses, assets, liabilities and cash flows. It expresses
strategic plans of business units, organizations, activi-
ties or events in measurable terms.!!! International Budget
Partnership regularly monitors global budget information
for the civil society.?!

3.10.1 Etymology

A budget (derived from old French word bougette, purse)
is a quantified financial plan for a forthcoming accounting
period.®!
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3.10. BUDGET

ACTUALITES . : o7

Comme Sisyphe.

Brooklyn Museum - Comme Sisyphe - Honoré Daumier

A budget is an important concept in microeconomics,
which uses a budget line to illustrate the trade-offs be-
tween two or more goods. In other terms, a budget is an
organizational plan stated in monetary terms.

3.10.2 Purpose

Budget helps to aid the planning of actual operations by
forcing managers to consider how the conditions might
change and what steps should be taken now and by en-
couraging managers to consider problems before they
arise. It also helps co-ordinate the activities of the organi-
zation by compelling managers to examine relationships
between their own operation and those of other depart-
ments. Other essentials of budget include:

e To control resources

e To communicate plans to various responsibility cen-
ter managers.

e To motivate managers to strive to achieve budget
goals.

e To evaluate the performance of managers

e To provide visibility into the company’s perfor-
mance

e For accountability

In summary, the purpose of budgeting tools:
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1. Tools provide a forecast of revenues and expen-
ditures, that is, construct a model of how a busi-
ness might perform financially if certain strategies,
events and plans are carried out.

2. Tools enable the actual financial operation of the
business to be measured against the forecast.

3. Lastly, tools establish the cost constraint for a
project, program, or operation.

3.10.3 Corporate budget

The budget of a company is often compiled annually, but
may not be a finished budget, usually requiring consider-
able effort, is a plan for the short-term future, typically
allows hundreds or even thousands of people in various
departments (operations, human resources, IT, etc.) to
list their expected revenues and expenses in the final bud-
get.

If the actual figures delivered through the budget period
come close to the budget, this suggests that the managers
understand their business and have been successfully driv-
ing it in the intended direction. On the other hand, if the
figures diverge wildly from the budget, this sends an 'out
of control' signal, and the share price could suffer. Cam-
paign planners incur two types of cost in any campaign:
the first is the cost of human resource necessary to plan
and execute the campaign. the second type of expense
that campaign planners incur is the hard cost of the cam-
paign itself.

3.10.4 Event management budget

A budget is a fundamental tool for an event director to
predict with a reasonable accuracy whether the event will
result in a profit, a loss or will break-even. A budget can
also be used as a pricing tool.

There are two basic approaches or philosophies, when it
comes to budgeting. One approach is telling you on math-
ematical models, and the other on people.

The first school of thought believes that financial models,
if properly constructed, can be used to predict the future.
The focus is on variables, inputs and outputs, drivers and
the like. Investments of time and money are devoted to
perfecting these models, which are typically held in some
type of financial spreadsheet application.

The other school of thought holds that it’s not about mod-
els, it’s about people. No matter how sophisticated mod-
els can get, the best information comes from the people in
the business. The focus is therefore in engaging the man-
agers in the business more fully in the budget process,
and building accountability for the results. The compa-
nies that adhere to this approach have their managers de-
velop their own budgets. While many companies would
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say that they do both, in reality the investment of time
and money falls squarely in one approach or the other.

3.10.5 Government budget

For more details on this topic, see Government budget.

The budget of a government is a summary or plan of the
intended revenues and expenditures of that government.
There are three types of government budget : the oper-
ating or current budget, the capital or investment budget,
and the cash or cash flow budget.!*!

United Kingdom

The budget is prepared by the Treasury team led by the
Chancellor of the Exchequer and is presented to Parlia-
ment by the Chancellor of the Exchequer on Budget Day.
It is customary for the Chancellor to stand on the steps
of Number 11 Downing Street with his or her team for
the media to get photographic shots of the Red Box, im-
mediately prior to them going to the House of Commons.
Once presented in the House of Commons it is debated
and then voted on. Minor changes may be made how-
ever with the budget being written and presented by the
party with the majority in the House of Commons, (The
Government), the Whips will ensure that is it passed as
written by the Chancellor.

United States

Main article: United States federal budget

The federal budget is prepared by the Office of Manage-
ment and Budget, and submitted to Congress for consid-
eration. Invariably, Congress makes many and substantial
changes. Nearly all American states are required to have
balanced budgets, but the federal government is allowed
to run deficits.

India

Main article: Union budget of India

The budget is prepared by the Budget Division Depart-
ment of Economic Affairs of the Ministry of Finance an-
nually. This includes supplementary excess grants and
when a proclamation by the President as to failure of Con-
stitutional machinery is in operation in relation to a State
or a Union Territory, preparation of the Budget of such
State. The railway budget is presented separately by the
Ministry of Railways. Thus budget is presented in two
categories: The General Budget and The Railway Bud-
get
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Philippines

The Philippine budget is considered the most compli-
cated in the world, incorporating multiple approaches
in one single budget system: line-item (budget execu-
tion), performance (budget accountability), and zero-
based budgeting. The Department of Budget and Man-
agement prepares the National Expenditure Program and
forwards it to the Committee on Appropriations of the
House of Representative to come up with a General Ap-
propriations Bill (GAB). The GAB will go through bud-
get deliberations and voting; the same process occurs
when the GAB is transmitted to the Philippine Senate.

After both houses of Congress approves the GAB, the
President signs the bill into a General Appropriations Act
(GAA); also, the President may opt to veto the GAB and
have it returned to the legislative branch or leave the bill
unsigned for 30 days and lapse into law. There are two
types of budget bill veto: the line-item veto and the veto
of the whole budget.

3.10.6 Personal or family budget

For more details on this topic, see Personal budget.

In a personal or family budget all sources of income (in-
flows) are identified and expenses (outflows) are planned
with the intent of matching outflows to inflows (making
ends meet). In consumer theory, the equation restricting
an individual or household to spend no more than its total
resources is often called the budget constraint.

Elements of a personal or family budget usually include,
fixed expenses, monthly payments, insurance, enter-
tainment, and savings.

There are many informational sites and software available
for use in personal and family budgeting.

3.10.7 Budget types

e Sales budget — an estimate of future sales, often
broken down into both units and currency. It is used
to create company sales goals.

e Production budget - an estimate of the number of
units that must be manufactured to meet the sales
goals. The production budget also estimates the var-
ious costs involved with manufacturing those units,
including labor and material. Created by product
oriented companies.

e Capital budget - used to determine whether an or-
ganization’s long-term investments such as new ma-
chinery, replacement machinery, new plants, new
products, and research development projects are
worth pursuing.
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3.11. COST ALLOCATION

o Cash flow/cash budget — a prediction of future cash
receipts and expenditures for a particular time pe-
riod. It usually covers a period in the short-term fu-
ture. The cash flow budget helps the business de-
termine when income will be sufficient to cover ex-
penses and when the company will need to seek out-
side financing.

e Marketing budget — an estimate of the funds
needed for promotion, advertising, and public rela-
tions in order to market the product or service.

e Project budget — a prediction of the costs asso-
ciated with a particular company project. These
costs include labour, materials, and other related ex-
penses. The project budget is often broken down
into specific tasks, with task budgets assigned to
each. A cost estimate is used to establish a project
budget.

e Revenue budget — consists of revenue receipts of
government and the expenditure met from these rev-
enues. Tax revenues are made up of taxes and other
duties that the government levies.

e Expenditure budget — includes spending data
items.

3.10.8 See also

e Budget crisis

e Budget Day

e Budget theory

e Budgett, a surname

e Cost overrun

e Government budget balance

e Canadian federal budget

e Constitutional economics

e Envelope system

e Film budgeting

e List of government budgets by country
o List of sovereign states in Europe by budget revenues
e Participatory budgeting

e Performance-based budgeting

e Personal finance

e Planning fallacy

e Profit model

e Public finance

e United States budget process

e Variance (accounting)
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3.10.10 External links

e The dictionary definition of budget at Wiktionary
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e Origin of the word

3.11 Cost allocation

Cost allocation is a process of providing relief to shared
service organization’s cost centers that provide a product
or service. In turn, the associated expense is assigned to
internal clients’ cost centers that consume the products
and services. For example, the CIO may provide all IT
services within the company and assign the costs back to
the business units that consume each offering.

The core components of a cost allocation system consist
of a way to track which organizations provides a product
and/or service, the organizations that consume the prod-
ucts and/or services, and a list of portfolio offerings (e.g.
service catalog). Depending on the operating structure
within a company, the cost allocation data may generate
an internal invoice or feed an ERP system’s chargeback
module. Accessing the data via an invoice or chargeback
module are the typical methods that drive personnel be-
havior. In return, the consumption data becomes a great
source of quantitative information to make better busi-
ness decisions. Today’s organizations face growing pres-
sure to control costs and enable responsible financial man-
agement of resources. In this environment, an organiza-
tion is expected to provide services cost-effectively and
deliver business value while operating under tight bud-
getary constraints. One way to contain costs is to imple-
ment a cost allocation methodology, where your busi-
ness units become directly accountable for the services
they consume.

An effective cost allocation methodology enables an or-
ganization to identify what services are being provided
and what they cost, to allocate costs to business units, and
to manage cost recovery. Under this model, both the ser-
vice provider and its respective consumers become aware
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of their service requirements and usage and how they di-
rectly influence the costs incurred. This information, in
turn, improves discipline within the business units and fi-
nancial discipline across the entire organization. With
the organization articulating the costs of services pro-
vided, the business units become empowered — and en-
couraged — to make informed decisions about the services
and availability levels they request. They can make trade-
offs between service levels and costs, and they can bench-
mark internal costs against outsourced providers.

CHAPTER 3. FUNCTIONS



Chapter 4

Addenda

4.1 Profit model

The profit model is the linear, deterministic algebraic
model used implicitly by most cost accountants. Starting
with, profit equals sales minus costs, it provides a struc-
ture for modeling cost elements such as materials, losses,
multi-products, learning, depreciation etc. It provides a
mutable conceptual base for spreadsheet modelers. This
enables them to run deterministic simulations or 'what
if' modelling to see the impact of price, cost or quantity
changes on profitability.

4.1.1 Basic model

m™=pq — (I, +wq)
where:

7U is profit

p is sales price

Fn is fixed costs

w is variable costs per unit sold

q is quantity sold

For an expansion of the model see below.

4.1.2 Background

The justification for wanting to express profit as an alge-
braic model is given by Mattessich in 1961.

"To some operations analysts the mere trans-
lation of accounting models into mathematical
:terminology, without a calculus for determin-
ing an optimum, might appear to be a rather
:pedestrian task. We are convinced, however,
that as long as accounting methods are accept-
able :to the industry the mere change to a math-
ematical formulation will be advantageous for
:several reasons: (1) it can be considered a pre-
requisite for applying electronic data :process-
ing to certain accounting problems, (2) it ar-
ticulates the structure of the accounting :mod-
els and illuminates accounting methods from a
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new point of view, revealing many facets so :far
neglected or unobserved, (3) it enables a gen-
eral and hence more scientific presentation :of
many accounting methods, (4) it facilitates the
exploration of new areas, thereby :accelerat-
ing the advancement of accounting, (5) it leads
to more sophisticated methods and :might help
to lay the foundations for close cooperation of
accounting with other areas of :management
science.'!]

Most of the definitions in cost accounting are in an un-
clear narrative form, not readily associated with other
definitions of accounting calculations. For example,
preparing a comparison of fixed cost variances in stock
under different stock valuation methods can be confus-
ing. Another example is modelling labour variances with
learning curve corrections and stock level changes. With
the absence of a basic profit model in an algebraic form,
confident development of such models is difficult.

The development of spreadsheets has led to a decentral-
isation of financial modelling. This has often resulted
in model builders lacking training in model construction.
Before any professional model is built it is usually con-
sidered wise to start by developing a mathematical model
for analysis. The profit model provides a general frame-
work plus some specific examples of how such an a priori
profit model might be constructed.

The presentation of a profit model in an algebraic form
is not new. Mattessich’s model (1), while large, does not
include many costing techniques such as learning curves
and different stock valuation methods. Also, it was not
presented in a form that most accountants were willing or
able to read. This paper presents a more extended model
analysing profit but it does not, unlike Mattessich, extend
to the balance sheet model. Its form, of starting with the
basic definition of profit and becoming more elaborate,
may make it more accessible to accountants.

Most cost accounting textbooks 2/ explain basic Cost
Volume Profit modeling in an algebraic form, but then re-
vert to an 'illustrative' ¥ approach. This 'illustrative' ap-
proach uses examples or narrative to explain management
accounting procedures. This format, though useful when
communicating with humans, can be difficult to translate
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into an algebraic form, suitable for computer model build-
ing. Mepham ¥ extended the algebraic, or deductive,
approach to cost accounting to cover many more tech-
niques. He develops his model to integrate with the op-
timizing models in operations research. The profit model
comes out of Mephams work, extending it but only in a
descriptive, linear form.

4.1.3 Model extensions

The basic profit model is sales minus costs. Sales are
made up of quantity sold multiplied by their price. Costs
are usually divided between Fixed costs and variable
costs.

Using:
e Sales revenue = pg = price X quantity sold
o Cost of sales = wg = unit cost X quantity sold

e Administration, selling, engineers, personnel etc. =
Fn = fixed post-manufacturing overheads

e Profit=nx

Thus the profit can be calculated from:

(1)

Notice that w (average unit production cost) includes the
fixed and variable costs. The square brackets contain the
cost of goods sold, wg not cost of good made wx where x
= cost of good sold.

T =pq — (Fy +wq)

To show cost of good sold, the opening and closing fin-
ished goods stocks need to be included The profit model
would then be:

e Opening stock = g, w = opening stock quantity x
unit cost

e Cost of stock = g; w = closing stock quantity X unit
cost

e Cost of production = wx = unit production cost x
quantity made:

(2)

Presenting the profit calculation in this form immediately
demands that some of the costs be more carefully defined.

T =pq — [Fn +wz + gow — g1w]

Production costs

The unit production costs (w) can be separated into fixed
and variable costs:
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where

e Fm = manufacturing fixed costs;
e v = variable costs per unit;

e x = production quantity.

The introduction of this separation of w allows for con-
sideration of the behaviour of costs for different levels of
production. A linear cost curve is assumed here, divided
between the constant (F) and its slope (v). If the modeller
has access to the details of non-linear cost curves then w
will need to be defined by the appropriate function.

Replacing wx in (equation 2) and making F = Fn + Fm:

m=pq— [F +vz+ g0w — glw] (4)

Variable-cost elements

Moving on to other extensions of the basic model, the
cost elements such as direct materials, direct labour and
variable overheads can be included. If a non-linear func-
tion is available and thought useful such functions can be
substituted for the functions used here.

The material cost of sales = m * p * q, where
m is the amount of material in one unit of finished goods.
W is the cost per unit of the raw material.

The labour cost of sales =/ 4 g, where

e [is the amount of labour hours required to make one
unit of finished goods

e 1 is the labour cost (rate) per hour.

The variable overhead cost of sales = nqg where n is the
variable overhead cost per unit.

This is not here subdivided between quantity per finished
goods units and cost per unit.

Thus the variable cost v * q can now be elaborated into:

m = pq - [F+(mp q + 1 Aq + nq)]
............ (equation 5)

If the production quantity is required the finished goods
stock will need to be added.

In a simple case two materials can be accommodated in
the model by simply adding another m * p. In more re-
alistic situations a matrix and a vector will be necessary
(see later).
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If material cost of purchases is to be used rather than ma-
terial cost of production it will be necessary to adjust for
material stocks. That is,

mx =mdg + mb-mdj............ (equation 6)
where

e d = material stock quantity,
e (0 =opening, 1 = closing,
e b = quantity of material purchased

e m = the amount of material in one unit of finished
goods

e X = quantity used in production

Depreciation

All depreciation rules can be stated as equations rep-
resenting their curve over time. The reducing balance
method provides one of the more interesting examples.

Using ¢ = cost, t = time, L = life, s = scrap value, Fd =
time based depreciation:

Depr/yr = Fd = ¢ (s/c)(t-L)/L * [L(s/c)1/L]
............... (equation 7)

This equation is better known as the rule: Depreciation
per year = Last year’s written down value multiplied by a
constant %

The limits are 0 < t < L, and the scrap value has to be
greater than zero. (For zero use 0.1).

Remembering that time-based depreciation is a fixed cost
and usage-based depreciation can be a variable cost, de-
preciation can easily be added into the model (equation
5).

Thus, the profit model becomes:

7t =pq- [F+Fg+ (mu+I1A+n+ngql....
(equation 8)

where, nd = usage (as q) based depreciation and 7 = an-
nual profit.

Stock valuation

In the above, the value of the unit finished goods cost ‘W'
was left undefined. There are numerous alternatives to
how stock (w) is valued but only two will be compared
here.

The marginal versus absorption costing debate, includes
the question of the valuation of stock (w).
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Should w = v or as (3) w = (Fm + v x)/x.

(1) Under marginal costing: w = v. Inserting in (4),
T =pg- [F+VX+gywo - g W]

Becomes
T=pg- [F+vx+gowp-gs v]

This can be simplified by taking v out and noting, open-
ing stock quantity + production - closing stock quantity =
sales quantity (q) so,

m=pq-[F+vql.............. (equation 9)

Note, v q = variable cost of goods sold.

(i1) Using full (absorption) costing Using (equation 3),
where xp = planned production, x1 = period production
w = (Fm + v xp)/xp = Fm/xp + v. This can be shown to
result in:

wm=pq-[F,+Fy,+vq+ Fu/x, * (q-
X))o (equation 10)

Note the strange presence of 'x' in the model. Notice also
that the absorption model (equation 10) is the same as
the marginal costing model (equation 9) except for the
end part:

F/x, * (g-x1)

This part represents the fixed costs in stock. This is better
seen by remem—bering q — x= go—gl so it could be
written

F/x, ¢ (go—g1)

The model form with 'q' and X' in place of' gy and g;
allows profits to be calculated when only the sales and
production figures are known.

A spreadsheet could be prepared for a company with in-
creasing then decreasing levels of sales and constant pro-
duction. It could have another column showing profit un-
der increasing sales and constant production. Thus the
effects of carrying fixed costs in stock can be simulated.
Such modelling thus provides a very useful tool in the
marginal versus full costing debate.

Modelling for losses

One way of modeling for losses is to use:

o Fixed losses, (quantity) = &f,
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e Variable losses (%) = 0v,
e Material losses = m9,

e Production losses = pd

The model, with all these losses together will look like,

n=vq-[F+p*moéf+ {mu(l + mov) + IA+n)
* (14 pd* (q +pdf)]........ (equation 11)

Note that labour and variable overhead losses could also
have been included.

Multi-products

So far the model has assumed very few products and/or
cost elements. As many firms are multi-product the
model they use must be able to handle this problem.
Whilst the mathematics here is straightforward the ac-
counting problems introduced are enormous: the cost al-
location problem being a good example. Other exam-
ples include calculation of break-even points, productiv-
ity measures and the optimisation of limited resources.
Here only the mechanics of building a multi-dimension
model will be outlined.

If a firm sells two products (a and b) then the profit model
(equation 9),

7t = pq —(F +vq) becomes

7t = (pa *qa +pb *qb) - [F + va*qa + vb *qgb]

All fixed costs have been combined in F

Therefore for multiple products

7 =2(pq) - [F + Z(vq)].... (equation 12)

Where X = the sum of. Which can be drafted as a vector
or matrix in a spreadsheet

or
7t =2pq - [F+ ZEmp +ZIA + Zn)q]..... (equa-
tion 13)

Variances

The profit model may represent actual data (c), planned
data (p)or standard data (s) which is the actual sales quan-
tities at the planned costs.

The actual data model will be (using equation 8):

= pc*qc - [FC + (mlJc + D\'c + nc)qc]
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The planned data model will be (using equation 8):
7= pp¥qp - [Fp + (myy, + Ik, + np)qp]

The standard data model will be (using equation 8):
7= Pp*qe - [Fp + (mp + Ihy + np)qc]

Operating variances are obtained by subtracting the actual
model from the standard model.

Learning Curve Model

It is possible to add non linear cost curves to the Profit
model. For example, if with learning, the labour time per
unit will decrease exponentially over time as more prod-
uct is made, then the time per unit is:

I=r*q

where r = average time. b = learning rate. q = quantity.

Inserting into equation 8
= pq - [F + (mp + rq® +n)q]

This equation is best solved by trial and error, New-
ton Raphson or graphing. Like depreciation within the
model, the adjustment for learning does provide a form
of non-linear sub-modelling.

Percentage Change Model

Rather than the variable be absolute amounts, they might
be percentage changes. This represents a major change
in approach from the model above. The model is often
used in the 'now that ... (say) the cost of labour has gone
up by 10%' format. If a model can be developed that only
uses such percentage changes then the cost of collecting
absolute quantities will be saved.!

The notation used below is of attaching a % sign to vari-
ables to indicate the change of that variable, for example,
p% = 0.10 if the selling price is assumed to change by
10%,

Let x = q and C = contribution

Starting with the absolute form of the contribution model
(equation (9) rearranged):

n+F=C=(p—v)q.

The increase in the contribution which results from an
increase in p, v and/or g can be calculated thus:

C( + C%) = [p(1+p%)- v(l + v%)]q(1+q%)
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rearranging and using o. = (p — v)/p,

C% = ((+q%)/a)[p%-1 - a)v%]+q%......
(equation 18)

This model might look messy but it is very powerful. It
makes very few demands on data, especially if some of
the variables do not change.It is possible to develop most
of the models presented above in this percentage change
format.

4.1.4 See also

e Budgets

e Cost accounting

Financial modeling

Income statement

e Management accounting
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4.1.6 Further reading

e Girardi, Dario, Giacomello, Bruno and Gentili,
Luca, Budgeting Models and System Simulation: A
Dynamic Approach (March 10, 2011). Available at
http://dx.doi.org/10.2139/ssrn.1994453

e Metcalfe M. and Powell P. (1994) Management Ac-
counting: A Modelling Approach. Addison Wesley,
Wokingham.

4.2 Management information sys-
tem

A Management Information Systems (MIS) focuses
on the management of information systems to provide
efficiency and effectiveness of strategic decision making.
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The concept may include systems termed transaction pro-
cessing system, decision support systems, expert systems,
and executive information systems. The term MIS is of -
ten used in the business schools. Some of MIS contents
are overlapping with other areas such as information sys-
tem, information technology, informatics, e-commerce
and computer science. Therefore, the MIS term some-
times can be inter-changeable used in above areas.

Management Information Systems (plural) as an aca-
demic discipline studies people, technology, organiza-
tions, and the relationships among them.!!! This defini-
tion relates specifically to “MIS” as a course of study
in business schools. Many business schools (or colleges
of business administration within universities) have an
MIS department, alongside departments of accounting,
finance, management, marketing, and may award degrees
(at undergraduate, master, and doctoral levels) in Man-
agement Information Systems.

MIS professionals help organizations to maximize the
benefit from investments in personnel, equipment, and
business processes.

4.2.1 Management

There are different areas of concentration with differ-
ent duties and responsibilities in information system man-
agers starting from the Chief information officer (CIOs),
Chief technology officer (CTOs), IT directors and IT se-
curity managers. Chief information officer (CIOs) are
responsible for the overall technology stately of their or-
ganizations. Basically they are more of the decision mak-
ers and action takers when it comes down determining
the technology or information goals an organization and
making sure the necessary planning to implement those
goals are being met ..

Chief technology officer (CTOs) are responsible for eval-
uating how new technology can help their organization.
They usually recommend technological solutions to sup-
port the policies issued by the CIO!

IT directors including MIS directors are in charge of both
their organizations Information technology departments
and the supervision of there of. They are also in charge
of implementing the policies that have been chosen by
the other top branches (CIOs, CTOs). It is their role to
ensure the availability of data and network services by
coordinating IT activities

IT Security Managers oversee the network and security
data as the title implies. They develop programs to offer
information and awareness to their employees about se-
curity threats. This team is very important because they
must keep up to date on IT security measures in order
to be successful in their organization. Any security vi-
olations need to be investigated and supervised by this
specific team.
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4.2.2 History

Kenneth and Aldrich Estel identify six eras of Man-
agement Information System evolution corresponding
to the five phases in the development of computing
technology:1’!

1. mainframe and minicomputer computing,
2. personal computers,

3. client/server networks,

4. enterprise computing, and

5. cloud computing.

6. business cluster.

The first era (mainframe and minicomputer) was ruled
by IBM and their mainframe computers; these computers
would often take up whole rooms and require teams to
run them — IBM supplied the hardware and the software.
As technology advanced, these computers were able to
handle greater capacities and therefore reduce their cost.
Smaller, more affordable minicomputers allowed larger
businesses to run their own computing centers in-house.

The second era (personal computer) began in 1965 as mi-
croprocessors started to compete with mainframes and
minicomputers and accelerated the process of decen-
tralizing computing power from large data centers to
smaller offices. In the late 1970s minicomputer tech-
nology gave way to personal computers and relatively
low cost computers were becoming mass market com-
modities, allowing businesses to provide their employees
access to computing power that ten years before would
have cost tens of thousands of dollars. This prolifera-
tion of computers created a ready market for intercon-
necting networks and the popularization of the Internet.
(NOTE that the first microprocessor - a four-bit device in-
tended for a programmable calculator - was introduced in
1971, and microprocessor-based systems were not read-
ily available for several years. The MITS Altair 8800 was
the first commonly-known microprocessor-based system,
followed closely by the Apple I and II. It is arguable that
the microprocessor-based system did not make signif-
icant inroads into minicomputer use until 1979, when
VisiCalc prompted record sales of the Apple II on which
itran. The IBM PC introduced in 1981 was more broadly
palatable to business, but its limitations gated its ability
to challenge minicomputer systems until perhaps the late
1990- 1980s.)

As technological complexity increased and costs de-
creased, the need to share information within an
enterprise also grew—giving rise to the third era
(client/server), in which computers on a common network
access shared information on a server. This lets thousands
and even millions of people access data simultaneously.
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The fourth era (enterprise) enabled by high speed net-
works, tied all aspects of the business enterprise together
offering rich information access encompassing the com-
plete management structure. Every computer is utilized.

The sixth era (cloud computing) is the latest and employs
networking technology to deliver applications as well as
data storage independent of the configuration, location
or nature of the hardware. This, along with high speed
cellphone and wifi networks, has led to new levels of mo-
bility in which managers may access the MIS remotely
with laptop, tablet computers and smartphones.

4.2.3 Types and terminology

The terms management information system (MIS),
information system, enterprise resource planning (ERP),
and information technology management are often con-
fused. Information systems and MIS are broader cate-
gories that include ERP. Information technology manage-
ment concerns the operation and organization of informa-
tion technology resources independent of their purpose.

e Management information systems, produce fixed,
regularly scheduled reports based on data ex-
tracted and summarized from the firm’s underly-
ing transaction processing systems!*! to middle and
operational level managers to identify and inform
structured and semi-structured decision problems.

e Decision support systems (DSS) are computer pro-
gram applications used by middle and higher man-
agement to compile information from a wide range
of sources to support problem solving and decision
making. A DSS is used mostly for semi-structured
and unstructured decision problems.

e Executive information systems (EIS) is a reporting
tool that provides quick access to summarized re-
ports coming from all company levels and depart-
ments such as accounting, human resources and op-
erations.

o Marketing Information Systems are Management In-
formation Systems designed specifically for manag-
ing the marketing aspects of the business

e Accounting information are focused

accounting functions.

systems

e Human resource management systems are used for
personnel aspects.

o Office automation systems (OAS) support communi-
cation and productivity in the enterprise by automat-
ing workflow and eliminating bottlenecks. OAS
may be implemented at any and all levels of man-
agement.
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e School Information Management Systems (SIMS)
cover school administration,and often including
teaching and learning materials.

e FEnterprise resource planning facilitates the flow of
information between all business functions inside
the boundaries of the organization and manage the
connections to outside stakeholders."’

4.2.4 Advantages

The following are some of the benefits that can be attained
using MISs.®/

e Companies are able to identify their strengths and
weaknesses due to the presence of revenue reports,
employees’ performance record etc. Identifying
these aspects can help a company improve its busi-
ness processes and operations.

e Giving an overall picture of the company.

Acting as a communication and planning tool.

The availability of customer data and feedback can
help the company to align its business processes ac-
cording to the needs of its customers. The effective
management of customer data can help the company
to perform direct marketing and promotion activi-
ties.

MISs can help a company gain a competitive advan-
tage. Competitive advantage is a firm’s ability to do
something better, faster, cheaper, or uniquely, when
compared with rival firms in the market.

4.2.5 Enterprise applications

e FEnterprise systems—also known as enterprise re-
source planning (ERP) systems—provide integrated
software modules and a unified database that per-
sonnel use to plan, manage, and control core busi-
ness processes across multiple locations. Modules
of ERP systems may include finance, accounting,
marketing, human resources, production, inventory
management, and distribution.

e Supply chain management (SCM) systems enable
more efficient management of the supply chain by
integrating the links in a supply chain. This may in-
clude suppliers, manufacturers, wholesalers, retail-
ers, and final customers.[”]

o Customer relationship management (CRM) systems
help businesses manage relationships with potential
and current customers and business partners across
marketing, sales, and service.®!
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o Knowledge management system (KMS) helps orga-
nizations facilitate the collection, recording, or-
ganization, retrieval, and dissemination of knowl-
edge. This may include documents, account-
ing records, unrecorded procedures, practices, and
skills. Knowledge management (KM) as a system
covers the process of knowledge creation and ac-
quisition from internal processes and the external
world. The collected knowledge is incorporated in
organizational policies and procedures, and then dis-
seminated to the stakeholders."!

4.2.6 Development

“The actions that are taken to create an information
system that solves an organizational problem are called
system development".['”! These include system analysis,
system design, computer programming/implementation,
testing, conversion, production and finally maintenance.

Conversion is the process of changing or converting the
old system into the new. This can be done in three ba-
sic ways, though newer methods (prototyping, Extreme
Programming, JAD, etc.) are replacing these traditional
conversion methods in many cases:

e Direct cut — The new system replaces the old at an
appointed time.

e Pilot study -— Introducing the new system to a small
portion of the operation to see how it fares. If good
then the new system expands to the rest of the com-

pany.

4.2.7 See also

o Enterprise Information System

Bachelor of Computer Information Systems
e Business intelligence

e Business performance management

Business rule

Corporate governance of information technology

Data mining

e Predictive analytics

e Purchase order request

e Enterprise architecture

Enterprise planning system

e Management by objectives

Online analytical processing

e Online office suite

Real-time Marketing
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4.2.9 External links

e Index of Information Systems Journals
e MIS Links (University of York)

o Executive Information Systems: Minimising the risk
of development

e Central Michigan University - MSIS

4.3 Institute of Management Ac-
countants

The Institute of Management Accountants (IMA) is
a professional organization headquartered in Montvale,
New Jersey, USA. The organization also has offices in
Zurich, Switzerland; Dubai, UAE; and Beijing, China.

IMA members work in business, with job responsibili-
ties distinct from those in public accounting. IMA raises
awareness of management accounting, which includes
jobs in decision support, planning and control positions.

CHAPTER 4. ADDENDA

With a network of more than 70,000 professionals, IMA
provides certification, the Certified Management Ac-
countant (CMA), for internal financial management re-
sponsibilities, including planning, budgeting, business re-
porting, decision analysis and risk management. Mem-
bers can achieve career development through access to
one of IMA’s 200 local chapters, online professional
communities, continuing education, information and re-
sources.

The Institute of Certified Management Accountants
(ICMA), the certification division of IMA, awards the
Certified Management Accountant (CMA) certification.
This covers four areas: financial planning, analysis, con-
trol, and decision support. The CMA assesses compe-
tency of internally focused accounting skills and is ap-
propriate for professionals working in large, small, pub-
licly traded and privately held enterprises, not-for-profit
organizations, academia, and government. More than
37,000 professionals in the U.S. and around the world
have earned the CMA since the program was introduced
in 1972.

4.3.1 Timeline

e 1919: Founding of the National Association of Cost
Accountants (NACA) in Buffalo, N.Y., forerunner
of the IMA

e 1920: First chapter of NACA formed in Chicago
/ First NACA Annual Conference held in Atlantic
City

e 1925: NACA Bulletin introduced

e 1935: Library established at NACA national office
e 1943: First international chapter chartered

e 1945: Research committee established

e 1949: NACA Bulletin became monthly publication

e 1957: NACA became National Association of Ac-
countants (NAA)

e 1959: Student Publication Services inaugurated

e 1969: Management Accounting Practices Commit-
tee established

e 1972: Certified Management Accountant (CMA®)
program created / The first Statement on Manage-
ment Accounting (SMA), Concepts for Contract
Costing, issued

e 1983: Standards of Ethical Conduct of Manage-
ment Accountants, the first code of ethics for man-
agement accountants in the U.S., issued

e 1989: Financial Executive of the Year Award
(FEYA) program established
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4.3. INSTITUTE OF MANAGEMENT ACCOUNTANTS

e 1991: National Association of Accountants became
the Institute of Management Accountants (IMA)

e 1992: IMA became a founding member of the
Committee of Sponsoring Organizations of the
Treadway Commission (COSO), a private-sector or-
ganization dedicated to improving the quality of fi-
nancial reporting

e 1994: IMA Foundation for Applied Research
(FAR) formed for the advancement of management
accounting

e 1996: IMA established the Certified Financial Man-
ager (CFM®) program

e 1999: IMA relaunched and renamed its flagship
magazine, Strategic Finance, which also became
available online / Management Accounting Quar-
terly debuted Fall 1999

e 2000: First IMA Student Conference held in Col-
orado Springs

e 2006: First IMA Global Conference held in Dubai,
UAE

e 2009: LinkUp IMA, exclusive online professional
community, launched

e 2013: IMA became a member of IFAC2!

4.3.2 CMA (Certified Management Ac-
countant)

The CMA exam has two parts. Part 1 covers Finan-
cial Reporting, Planning, Performance, and Control. It
includes: External Financial Reporting Decisions, Plan-
ning, budgeting, forecasting, performance management,
cost management and internal controls. Part 2 covers Fi-
nancial Decision Making and includes financial statement
analysis, corporate finance, decision analysis, risk man-
agement, investment decisions & Professional Ethics."!
The exam is administered electronically through the
worldwide network of Prometric Testing Centers. Each
exam part lasts four hours with 100 multiple-choice ques-
tions and two 30-minute essay questions. The CMA ex-
ams for parts 1 and 2 will be given during the follow-
ing three testing window periods: January and February,
May and June as well as September and October.

Requirements

To be certified as a CMA, candidates must fulfill both an
education requirement and an experience requirement in
addition to passing the exam.

1. Bachelor’s degree from an accredited college or uni-
versity
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2. Foundational knowledge of economics, basic statis-
tics, and financial accounting

3. Two continuous years of professional experience
For certified CMAs, 30 hours of CPE credits, including

two hours of ethics, and annual IMA Membership are re-
quired to maintain active status.

4.3.3 Journal

IMA publishes the quarterly academic journal Man-
agement Accounting Quarterly, focusing on corporate
accounting and financial management. IMA also pub-
lishes the “Strategic Finance Magazine”, an award win-
ning publication that provides the latest information about
practices and trends in finance and accounting.

4.3.4 See also

e Certified Management Accountant

4.3.5 References

[1] “Our History”. IMA.

[2] “IMA granted IFAC membership”. The Accountant. Re-
trieved November 18, 2013.

[3] “CMA Essential Credential”.

4.3.6 External links

o Institute of Management Accountants
e Management Accounting Quarterly

o Strategic Finance Magazine
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Chapter 5

Text and image sources, contributors, and
licenses

5.1 Text

e Management accounting Source: https://en.wikipedia.org/wiki/Management_accounting?oldid=694765879 Contributors: Edward,
Michael Hardy, Kku, Ronz, Muriel Gottrop~enwiki, Angela, Andrewa, Cherkash, Mydogategodshat, Emperorbma, Jukeboksi, Maximus
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computer, KasparBot, Ranco Chencer DasGupta, Hatim Bhabha and Anonymous: 269

o Comparison of management accounting and financial accounting Source: https://en.wikipedia.org/wiki/Comparison_of _
management_accounting_and_financial_accounting?oldid=692410922 Contributors: William Avery, Samw, Pakaran, Utcursch, Mike
Rosoft, SeventyThree, Jorunn, Crisco 1492, SmackBot, Ariedartin, Chris the speller, Radagast83, Imikool2005, ManiacK, Colonel Warden,
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OUS 2, Unioneagle, Tommy2010, Anas sajid, Staszek Lem, IGeMiNix, Costfavour, TYelliot, ClueBot NG, Easternfinance, Snotbot, Widr,
ChrisGualtieri and Anonymous: 45

e Financial accounting Source: https://en.wikipedia.org/wiki/Financial _accounting?0ldid=694702165 Contributors: Michael Hardy,
Gabbe, Cherkash, Sertrel, Bearcat, Jredmond, Rfc1394, Nerval, Just Another Dan, Wmahan, Utcursch, Zvi~enwiki, Quadell, PFHLAai,
Karl Dickman, MementoVivere, EagleOne, Uw badgers, Alansohn, Avenue, Miltonhowe, Bernburgerin, Bluemoose, Fbkintanar, BD2412,
Unfocused, Lmatt, JPV~enwiki, YurikBot, Stephenb, Retired username, Pkearney, Zzuuzz, Yywin, Closedmouth, Shyam, Diligent, Smack-
Bot, C.Fred, Sectryan, Gilliam, Nbarth, MyNamelsVlad, Kraussian, Radagast83, RIN, Kukini, SirlsaacBrock, Kuru, Akendall, Logi-
cal Dash, IOsiris, Stwalkerster, Beetstra, Mdanh2002, Levineps, Nehrams2020, Tawkerbot2, Lodhaad, CmdrObot, Amalas, Michael B.
Trausch, Nollakersfan, Future Perfect at Sunrise, Ranga27, Btball, Headbomb, NilssonDenver, DaZeLen~enwiki, CottrellS, CobraWiki,
Michael Sterk, Grandmaster e, Fayenatic london, Malcolm, Alphachimpbot, Myanw, JAnDbot, VoABot II, Craw-daddy, Globalprofes-
sor, First Harmonic, Lyly~enwiki, GrahamSmith, 72Dino, Athaenara, FactsAndFigures, Octopus-Hands, JoshMarcus, AntiSpamBot,
STBotD, Far Beyond, VolkovBot, Technopat, SueHay, Rei-bot, Meridien113, Sirajalam, Nimisha sapa, Fredsmith2, Jackfork, Billinghurst,
Rakraj, Townlake, Falcon8765, SieBot, Timhowardriley, Flyer22 Reborn, Jojalozzo, Correogsk, Waseemsubhani, MARKELLOS, Grcook,
Resoru, Atmie xt, Antonwg, Apparitionl1, Well-rested, Addbot, PaterMcFly, C3r4, Ssuresh.rks1, Mohitsaini29, Yobot, AnomieBOT,
Gowr, Materialscientist, Eskandarany, Coretheapple, Josemanimala, Erik9bot, Who then was a gentleman?, FrescoBot, Aelindor, DrilBot,
Ambareeshiyer, Ivanvector, Laurie Civico, AXRL, Mean as custard, John of Reading, JteB, TuHan-Bot, K6ka, Anas sajid, Urartu99,
Dreispt, Wagino 20100516, James.chang, Donner60, Rocketrod 1960, ClueBot NG, Sherilee.cabral, Accounting Tutor, Widr, Antiqueight,
Maseeh101, BattyBot, EuroCarGT, Makecat-bot, MartinMichlmayr, Somnath.daripa, Kkumaresan26, Flycatchr, Camano2121, Ginsuloft,
BookkeepingAccounts, JaconaFrere, Obi-Wan Spiderman, Shiva908, Martin.luenendonk, Homni, Alenflynn, KasparBot, Mdintwe, Maryaa
Sillvaa and Anonymous: 160
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