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(57) ABSTRACT 

A method to generate a strategic business plan to improve 
operations, and to closely monitor various performance 
measures of an enterprise. This is accomplished employing 
a more comprehensive approach to maximizing profitability, 
increasing revenue, and explicitly considering risk. In par 
ticular, the method extends Supply chain management using 
financial management considerations, extends financial 
management using Supply chain management consider 
ations, employs Supply chain management techniques to 
improve financial management, and employs financial man 
agement techniques to improve Supply chain management. 
The method uses information and models derived from at 
least one of the following business processes: accounting, 
cash management, funds management, financing, profitabil 
ity analysis, risk management, loan management, treasury 
management, investments management, busineSS develop 
ment, order management, demand planning and forecasting, 
procurement, production planning, inventory management, 
transportation and distribution, and Supply chain design. 
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METHOD FOR INTEGRATED SUPPLY CHAIN 
AND FINANCIAL MANAGEMENT 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention generally relates to a method 
to assist Senior management decision-making, and to closely 
monitor various performance measures of an entire enter 
prise. Specifically, the method relates to extending Supply 
Chain Management (SCM) using Financial Management 
(FM) considerations, as well as extending SCM using FM 
considerations. This is accomplished by employing a more 
comprehensive approach to maximizing profitability, and 
increasing revenue, and explicitly considering risk. 
0.003 2. Background Description 
0004 Current methods for supply chain management 
(SCM) and financial management (FM) practice are incom 
plete. Supply chain management Solutions focus on the 
goods and information flows, but neglect financial require 
ments. Financial management Solutions focus on financial 
flows, but do not adequately incorporate Supply chain man 
agement needs. 
0005 Businesses require complete solutions that inte 
grate the Supply chain and finance functions. Financial 
management considerations Such as international taxes, for 
eign exchange risk management expense, and financing 
choices can be critical to Supply chain decisions. Although 
they have no impact on traditional of Supply chain perfor 
mance measures Such as logistics costs and cycle time, these 
financial management factors go Straight to the bottom line, 
and can have a dramatic impact on a firm's financial 
performance. In Some cases, companies have developed ad 
hoc Systems linking Supply chain management and financial 
planning activities. However, the effectiveness of these 
Solutions has been constrained by limited Sharing of infor 
mation, and locally optimized decision-making. 
0006 The current state of the Supply Chain Management 
and Financial Management marketplace, the nature of exist 
ing Software Solutions, and the competitive position of key 
vendors is discussed below. Many academics and practitio 
ners have attempted to bridge the gap between Supply Chain 
Management and Financial Management, but they have only 
been partially Successful. 

The Supply Chain Management and Financial 
Management Solutions Marketplace 

0007 Supply Chain solutions operate at three levels: 
0008 Execution level-Enterprise Resources Plan 
ning (ERP); 

0009 Planning level-Supply Chain Management 
(SCM); and 

0010 Strategic level-Strategic Enterprise Systems 
(SES). 

0.011 FIG. 1 shows the evolution of these solutions in the 
marketplace. Earlier solutions, i.e., circa 1985-1993, con 
Sisted of in-house Solutions or material requirement planning 
and distribution requirement planning. These previous meth 
ods have failed to use information technology to integrate 
Supply Chain Management and Financial Management. 
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They have also failed to exploit Significant opportunities to 
improve financial performances by integrating Supply Chain 
Management and Financial Management. The early to mid 
1990's Saw a move to enterprise resource planning consist 
ing of bookkeeping, automating traditional functional activi 
ties, and data integration. The late-1990s saw a further 
move toward advanced planning Systems, or Supply chain 
management which uses Sophisticated and “intelligent' 
decision-Support Systems for different enterprise functions. 
A Strategic Enterprise Systems (SES), which is the subject 
of the present invention, does not yet exist in State of the art 
Systems. 

0012. The degree of integration in current offerings is 
very good at the execution level. It spans a wide range of 
functions, from human resources (HR) to plant operations. 
However, only sparse integration at the planning level exists, 
today. 

0013 The current trends in business application software 
development are toward custom Software, developed in 
house; commercial products marketed by function (Sched 
uling Software, accounting Software, etc.); integrated Suites 
and niche product. However, a complete integrated Solution 
does not yet exist. Key industry trends include: 

0014 De facto linkages between enterprise resource 
planning (ERP) and SCM where SCM vendors have 
aligned their applications with dominant ERP Sys 
tems to facilitate integration; 

0015. Vertical Focus where product and marketing 
Strategies focus on market Segments and niches, 

0016 Increasing industry consolidation through 
mergers and acquisitions, key ERP vendors are 
acquiring new expertise and product offerings to 
enter the lucrative SCM market; but the market is 
Still fragmented; and 

0017 Increasing solution integration where ERP 
vendors are pursuing a product bundling Strategy, 
linking planning and decision Support tools with 
their ERP products, and current industry Strategy, 
according to AMR Research, Inc. of Boston, Mass., 
calls for vendors to integrate their product Suites to 
Serve as backbones to Support real-time Supply chain 
decision-making. 

0018 ERP systems are currently available from SAP AG 
of Walldorf, Germany (R/3TM); Oracle Corporation of Red 
wood City, Calif. (Oracle Discrete Manufacturing, Oracle 
Flow Manufacturing); Baan Company NV of Herndon, Va. 
(BaaneRP, Baan Supply Chain Solutions), PeopleSoft, Inc. 
of Pleasonton, Calif. (PeopleSoft Supply Chain Planning, 
PeopleSoft Production Management), and J. D. Edwards and 
Company of Denver Colo. (J. D. Edwards Manufacturing 
Suite, J. D. Edwards Logistics/Distribution Suite, J. D. 
Edwards Financial Suite). 
0019 SCM systems are currently available from 12 tech 
nologies of Irving, Tex. (Rhythm"M), Manugistics Group, 
Inc. of Rockville, Md. (The NetWORKSTM Solution Set), 
SAP AG, Oracle Corp. (Oracle Applications Release Finan 
cials), Baan Company NV, and ILOGSA of Mountain View, 
Calif. (ILOG Optimization Suite). 
0020 ERP products for Financial Management are avail 
able from SAP, Oracle, PeopleSoft, J. D. Edwards, and 
Baan. 
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0021 Current accounting solutions are capable of the 
following: 

0022 General Ledger-Central 
accounting transactions, 

0023. Accounts Receivable and Payable-Tracks 
customer Sales and receipts, and Vendor purchases 
and payments, 

0024 Asset Accounting Tracks fixed assets; 

repository of 

0025 Funds Management-Tool for planning, man 
aging and monitoring a firm's funds, and 

0026 Activity-based costing Monitors and con 
trols costs of croSS-departmental business processes, 
functions and products. 

0.027 Current financial management 
capable of the following: 

Solutions are 

0028 Profitability analysis-Analyzes sources of 
profits. Revenues are matched with costs by market 
Segment, or other busineSS rules. Critical decision 
Support tool for product pricing, customer Selection, 
targeting distribution channels, etc.; 

0029 Corporate-wide budgeting-Investment plan 
ning and budgeting for the entire enterprise. Tracks 
available budgets, and compares planned and 
incurred costs, 

0030 Cash Management-Provides information on 
Sources and uses of funds to ensure liquidity to meet 
payment obligations. 

0031 Supplies data for managing short-term invest 
ments and borrowing, 

0032 Treasury Management-Manages the trea 
Sury function, including foreign exchange and elec 
tronic funds transfers, 

0033 Loan Management-Automates loan-manage 
process, and tracks interest and repayment terms, 
and 

0034 Risk Management-A set of tools to monitor 
and assess risk, usually using value-at-risk measures. 

0.035 Academic research to date has tended to focus on 
highly Specialized or niche Subjects. A vast literature exists 
on Specific Supply chain management Subjects Such as 
optimizing inventory policies, network design, routing 
Schemes, and resource allocation. There has been an accel 
erating trend towards applying academic research results to 
the practice of corporate management. Researchers and 
practitioners, in particular in the Operations Management/ 
Operations Research (OM/OR) community, have developed 
a framework, under the rubric of SCM, to link these various 
fields. Historically, they have focused on the operational side 
of a company's activities. From a theoretical Standpoint, 
integration of different aspects of SCM, even on the opera 
tions Side, is still in its infancy. This is due mainly to a legacy 
problem: many well known and widely used results would 
have to be revised to Support integration. Furthermore, the 
mathematical difficulties involved in integration can be 
non-trivial. 

0036. On the finance side, there is a large body of work 
focusing on topics Such as optimal capital Structure, cost of 
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capital, hedging methodologies, tax minimization Strategies, 
and depreciation methods. Theoretical linkages between 
SCM and other fields, Such as accounting, corporate finance, 
international tax law, etc, are not well-established in the 
academic literature. Some linkages have been proposed, 
primarily by practitioners, but in a fragmented fashion. 
Some of the relevant literature that tries to bridge this gap is 
described below. 

0037 Current SCM practice is described in Sridhar 
Tayur, Ram Ganeshan and Michael J. Magazine, “Quanti 
tative Models for Supply Chain Management (International 
Series in Operations Research & Management Science, 17)” 
(December 1998, Kluwer Academic Publishers). This book 
is a collection of papers by leading authorities in the field of 
Supply chain management, each covering one aspect of 
SCM, and providing extensive references. 
0038 Most models in the current literature use MIP 
(Mixed Integration Program) models for Supply chain 
design. The optimization objective is typically to minimize 
costs, although Some Seek to maximize profit. The general 
modeling approach-and the concomitant obstacles to 
incorporating foreign exchange risk-are Summarized in the 
following excerpt from a paper by Morris Cohen and Arnd 
Huchzermeier: 

0039) “The current state-of-the-art in global manufactur 
ing Strategy planning models can be characterized by two 
fundamental approaches: network flow models and option 
valuation models. Network flow models exploit primarily 
portfolio effects within the firm’s global Supply chain net 
work. In general, network Structure decisions are numerous, 
but are exercised rather infrequently, e.g., on a periodic base. 
Alternatively, option value models focus primarily on pro 
duction Switching or Sourcing decisions contingent on future 
States of nature. In general, production options are limited, 
but can be exercised frequently, e.g. on a continuous basis. 
The polarization in research is due to the analytical com 
plexities of each modeling approach, i.e. network complex 
ity in the first case and Stochastic complexity in the Second 
case. Consequently, there persists a significant gap in the 
literature on unified modeling approaches for global manu 
facturing Strategy options under exchange risk.” 

0040 See Morris Cohen and Arnd Huchzermeier, “Glo 
bal Supply Chain Management: a Survey of Research and 
Applications”, Quantitative Models for Supply Chain Man 
agement (Ed. S. Tayur, R. Ganeshan, M. Magazine; Kluwer 
Academic Press 1999) pp. 669-702. 
0041) Several authors have proposed simple models link 
ing SCM to FM. Single-period, deterministic models have 
been developed by James E. Hodder, “Plant Location Mod 
eling for the Multinational Firm”. Proceedings of the Acad 
emy of International Business Conference on the Asia 
Pacific Dimension of International Business, Honolulu, 
1982, M. A. Cohen, M. L. Fisher and R. Jaikumar, “Inter 
national Manufacturing and Distribution Networks: A Nor 
mative Model Framework,Managing International Manu 
facturing (Ed. Kasra Ferdows: North-Holland, Amsterdam: 
1989), and M. A. Cohen and H. L. Lee, “Resource Deploy 
ment Analysis of Global Manufacturing and Distribution 
Networks,’ Journal of Manufacturing and Operations Man 
agement, Vol. 2, pp. 81-104, 1989. Hodder developed a 
mixed-integer programming formulation that combines 
decisions for plant location, resource allocation, and local 
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borrowing. Cohen, Fisher and Jaikumar propose a hierar 
chical Solution procedure for a nonlinear, mixed-integer 
programming formulations that defines optimal transfer 
prices as well as resource allocation, production and Sourc 
ing decisions. 
0.042 For a variety of exchange rate scenarios, Cohen and 
Lee exploit the potential of a firm's flexible manufacturing 
and distribution network to balance the firm’s global after 
tax profit. All of these formulations do not explicitly allow 
for randomneSS and dependencies in the cash flows between 
locations. Doing this ultimately leads to portfolio effects, 
which can have a significant impact on a firm's choice of 
global manufacturing Strategy. 

0043. James E. Hodder, “Financial Market Approaches to 
Facility Location under Uncertainty,'Operations Research, 
Vol. 32, pp. 1374-1380 (1984), James E. Hodder and James 
V. Jucker, “A simple Plant-Location Model for Quantity 
Setting Firms Subject to Price Uncertainty, European Jour 
nal of Operational Research, Amsterdam, Vol. 21, pp.39-46 
(1985), James E. Hodder and James V. Jucker, “International 
Plant Location Under Price and Exchange Rate Uncertainty, 
International Journal of Production Economics, Vol. 9, pp. 

225-229 (1985) and James E. Hodder and C. Dincer, “A 
Multifactor Model for International Plant Location and 
Financing under Uncertainty,'Computers and Operations 
Research, Vol. 13, No. 5, pp. 601-609 (1986) adopted a 
mean-variance objective function. Their proposed problem 
formulations are based on a multi-factor model for exchange 
rate determination. However, multi-factor models have per 
formed rather poorly over the period of floating exchange 
rateS. 

0044) The model presented in Morris Cohen and Arnd 
HuchZermeier Seeks to maximize the profits of an interna 
tional company, considering both exchange rate risk and 
demand uncertainty. They employ a generic model, where 
uncertainty is captured by expected values. 

0.045 Issues of ownership structure, fees, royalties etc. 
are addressed in an early paper by David P. Rutenberg, 
“Maneuvering liquid assets in a multi-national company: 
formulation and deterministic Solution procedures,'Man 
agement Science, Vol. 16, No. 10, pp. 671-684 (June 1970). 
This paper represents a partial analysis for tactical planning, 
Since it takes as given the planned operations of each 
national Subsidiary, and hence whether the Subsidiary is to 
be a net Source or recipient of finds each year. 
0.046 Application cases have been reported in P. S. 
Bender, W. D. Northup and J. F. Shapiro, “Practical Mod 
eling for Resource Management,” Harvard Business Review, 
pp. 163-173 (March-April 1981), in the paper industry; in R. 
L. Breitman and J. M. Lucas, “PLANETS: A Modeling 
System for Business Planning.” Interfaces, pp. 94-106 (Janu 
ary-February 1987) for the automobile industry; in Cohen 
and Lee and in B. C. Arntzen, G. G. Brown, T. P. Harrison 
and L. L. Trafton, “Global Supply Chain Management at 
Digital Equipment Corporation,'Interfaces, pp. 69-93 
(January-February 1995) for computer assembly. The model 
of Arntzen et al. builds on the models of Cohen and Lee 
(1989) and HuchZermeier (1991) by explicitly considering 
issueS Such as duty drawbacks and tariffs. Operational 
hedging is discussed by Panos Kouvelis in “Global Sourcing 
Strategies under eXchange rate uncertainty'. Gordon Gil 
strap, “Contribution of Logistics and Supply Chain Man 
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agement to Shareholder Value.” The Senatech Semiconduc 
tor Logistics Forum, November 1999, indicates that in the 
future there will be linkages between financial flows and 
other aspects of the Supply chain, but provides no further 
detail. 

0047 More recently, the literature has focused on real 
options in Supply chains. Examples of real options are 
considered, with option values derived in very simple and 
Stylized Settings. Supply chain network options differ from 
project options, because they exploit Synergies derived from 
global coordination of multiple investments, i.e. network 
design decisions, and from global coordination of Sourcing 
and distribution logistics, i.e. network material flow deci 
Sions. This more realistic context has not been considered by 
the current literature on valuing non-financial options. 
0048. There are a number of limitations to the approaches 
as described above. In particular, they consider only one 
eXchange rate process, they assume a constant dividend rate, 
they utilize a cost minimization objective rather than an 
after-tax profit maximization objective, they consider only a 
few production Switching options, and/or they deal only 
with a single-period production planning problem. 
0049. There are currently no models that effectively 
integrate SCM and FM. In particular, none of the models 
effectively considers the tight coupling of the production 
decision with cash flow movements, royalty fees, dividend 
repatriation, etc. 

SUMMARY OF THE INVENTION 

0050. It is therefore an object of the invention to provide 
a method to assist Senior management decision-making, and 
to closely monitor various performance measures of an 
entire enterprise. Specifically, the method relates to extend 
ing Supply Chain Management (SCM) using Financial Man 
agement (FM) considerations, as well as extending SCM 
using FM considerations. This is accomplished by employ 
ing a more comprehensive approach to maximizing profit 
ability, and increasing revenue, and explicitly considering 
risk. 

0051 Broadly speaking, these integration opportunities 
enhance traditional Supply management techniques in two 
ways: 

0052 1. Employing a more comprehensive approach to 
maximizing profitability, and increasing revenue. This is 
accomplished by tightly integrating SCM and FM to exploit 
opportunities created by dynamically responding to changes 
in market prices, demand, and foreign exchange rates. 
Several different approaches can be used. Probably the most 
promising, at least in the near-term, is to identify new ways 
to maximize profits by incorporating financial consider 
ations into Supply chain management decisions. These con 
siderations include the objective of reducing corporate 
income taxes, personal property taxes, and dividend with 
holding taxes, as well as improved utilization of financial 
assets, Such as cash "inventories'. There are also opportu 
nities to integrate Supply chain considerations and tech 
niques into financial management decisions. In particular, by 
placing greater emphasis on the timing of the receipt of cash 
inflows, Supply chain Solutions can improve utilization of 
financial assets, Such as cash and receivables. Finally, the 
greatest benefits can be gained by Simultaneously integrating 
both Supply chain management and financial management. 
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0.053 2. Explicitly considering risk The impact of risk 
can be assessed in a number of different ways, but probably 
most important is its affect on funding costs and the firm's 
cost of capital. The approach seeks to reduce interest 
expense by exploiting SCM to expand the firm's set of 
financing opportunities, and by improved decision-making. 
And it seeks to reduce the firm's cost of capital by reducing 
Sensitivity to a Suite of risk factors, including foreign 
eXchange risk, interest rate risk, political risk, catastrophe 
risk, business risk, counterparty risk, credit risk, and geo 
graphic risk. 

0.054 According to the invention, a strategic business 
plan is generated to assist decision-making, and to closely 
monitor various performance measures of an enterprise by 
extending Supply chain management using financial man 
agement considerations. The method uses information and 
models derived from at least one of the following planning 
proceSSes: 

0055 Supply chain management-designing a Sup 
ply chain model for a firm utilizing firm-specific 
information including Strategic objectives, a desired 
level of risk, market position of the firm and industry 
competitive landscape; 

0056 extended demand planning-determining 
which customer demands to fulfill, and when to 
fulfill them, while factoring in demand uncertainty, 
capacity and time constraints, 

0057 inventory management-developing inven 
tory policies to Service Stochastic customer demand, 
using information related to Service targets, budgets, 
stock out probabilities and costs and demand fulfill 
ment rates, 

0058 procurement planning-mitigating foreign 
eXchange risk by considering the firm's global for 
eign exchange position using vendor Selection, 
thereby reducing foreign exchange exposures, and 

0059 production planning dynamically shifting 
production in coordination with procurement plan 
ning to locations with weak currencies, thereby 
reducing production costs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0060. The foregoing and other objects, aspects and 
advantages will be better understood from the following 
detailed description of a preferred embodiment of the inven 
tion with reference to the drawings, in which: 

0061 FIG. 1 shows the evolution of Supply Chain solu 
tions in the marketplace; and 

0.062 FIG. 2 is a flow diagram of the general method for 
extending Supply Chain Management Solutions according to 
the present invention; 

0.063 FIG. 3 is a flow diagram of the general method for 
extending Financial Management Solutions according to the 
present invention; and 

0.064 FIG. 4 is a flow diagram of the general method for 
extending both Supply Chain Management and Financial 
Management Solutions according to the present invention. 
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DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

0065 Referring again to the drawings, and more particu 
larly to FIG. 1, there is shown the evolution of Supply Chain 
Solutions in the marketplace. Supply chain Solutions operate 
at three levels: 

0066 Execution level-Enterprise Resources Plan 
ning (ERP); 

0067 Planning level-Supply Chain Management 
(SCM); and 

0068 Strategic level-Strategic Enterprise Systems 
(SES). 

0069. The ERP level 10 typically comprises bookkeep 
ing, automating traditional functional activities and data 
integration. The planning or Supply chain management 
(SCM) level 11 typically comprises sophisticated and “intel 
ligent decision-Support Systems for different enterprise 
functions. The Strategic level 12 typically comprises appli 
cations to assist Senior management decision-making, and to 
closely monitor various performance measures of the entire 
enterprise. A complete Strategic level System is not currently 
available in the state of the art. 

Extensions to Supply Chain Management Using 
Financial Management Considerations 

Extended Supply Chain Design 
0070 Supply chain design involves decisions such as 
facility location, capacity and production planning, market 
Selection, Supplier Selection, transportation planning, inven 
tories levels, transaction currencies, pricing policies, out 
Sourcing decisions, and design of ownership Structure. Sup 
ply chain design is a primary Source of competitive 
advantage, and a major contributor to a firm's cost structure. 
0071 Supply chain design must be performed within the 
context of a firm's Strategic objectives, its desired level of 
risk, its market position, and its industry's competitive 
landscape. These factors are not all typically considered in 
today’s SCM models. Traditional heuristic-based 
approaches employed by tax-planners are Sub-optimal 
because they do not use optimization techniques to Simul 
taneously address the primary factors affecting the value and 
profitability of a firm, and they do not explicitly address the 
impact of risk. 
0072 Traditional SCM solutions take a firm's ownership 
Structure as a given, and attempt to optimize its Supply chain 
by minimizing costs. They typically focus on logistics costs 
Such as transportation costs, duties, and inventory carrying 
costs, ignoring highly leveraged factorS Such as taxes. For 
global and multinational firms, there may be significant tax 
minimization opportunities by: 

0073 Optimizing ownership structure and transfer 
pricing methodologies for an existing Supply chain 
with the objective of maximizing profit; 

0074 Optimizing Supply chain design for an exist 
ing ownership Structure, by Seeking to maximize 
profit or value of the firm within the context of 
considerations Such as international taxation, foreign 
eXchange risk management; and 
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0075 Simultaneously optimizing Supply chain 
design and ownership Structure, with the objective of 
maximizing profit or the value of the firm. 

0.076 Supply chain design can also be used to reduce a 
firm's foreign exchange exposure by matching production 
locations with customer locations. However, when consid 
ering the impact of foreign exchange risk, there is a trade-off 
between a firm’s profitability, and the benefits of reducing 
risk by creating a Supply chain that is “naturally hedged.” By 
using a constrained mathematical model with this trade-off 
modeled in the objective function, one can create an efficient 
frontier showing optimal expected profits for a chosen level 
of risk. All three of these optimizations can be Solved as a 
network design problem, a well-known approach that can be 
implemented with existing Software tools. 
0077. An alternative approach is to estimate the loss in 
profitability associated with designing a Supply chain to 
reduce risk. If this “opportunity cost” is less than the cost of 
obtaining a similar position with traditional financial risk 
management techniques, proposed Supply chain design 
changes should be implemented. Finally, Monte Carlo Simu 
lation can be used to “stress test” proposed Supply chain 
designs, testing their robustness to different foreign 
eXchange rate Scenarios. It can also be used to analyze the 
impact of foreign exchange movements on the profitability 
of a given Supply chain design, particularly in cases where 
customer demand is correlated with foreign exchange rates. 
0078 More generally, either of these approaches can be 
used to optimize a firm's Supply chain within the context of 
other forms of risk. An efficient frontier can be created that 
identifies optimal Supply chain designs to maximize profit 
ability or firm value at a given risk level with respect to one 
or more Sources of risk, Such as political risk, catastrophe 
risk, business risk, geographical risk, and/or local market 
risks. Where risk can be priced in the marketplace, the 
opportunity cost approach can be used as a benchmark for 
assessing the best way to manage these types of risk as well. 
And if risk cannot be priced in the marketplace, the bench 
mark can Still be used as a tool to facilitate decision-making. 
Simulation can then be used to StreSS test alternative designs, 
testing their robustness. 

Extended Demand Planning 
0079 The demand planning process attempts to deter 
mine which customer demands to fulfill (and when) in the 
face of demand uncertainty, and capacity and time con 
Straints. Traditional criteria affecting this decision include 
the Size and due date of the order, the Strategic importance 
of the customer, the flexibility in the required due date, and 
penalties and discounts Specified in the terms and conditions 
of the customer contract. 

0080. By integrating SCM with FM, demand planning 
can be used to more effectively optimize profitability by 
considering a broader range of factors influencing decision 
making. For example, a view of the firm's global tax 
position and its marginal tax rate in different tax jurisdictions 
permits demand planning to be optimized on an after-tax 
basis by targeting customers based on their after-tax prof 
itability. Better integration of management accounting infor 
mation into the demand planning proceSS permits more 
accurate modeling of production costs, improving the 
demand planning process when Seeking to maximize profit. 

Mar. 25, 2004 

Historical customer payment patterns can be used to forecast 
the expected timing of customer payments, thus permitting 
the time value of money to be considered when assessing the 
profitability of a delivery to a particular customer. If the 
company's treasury has a view on expected foreign currency 
movements, Shipments denominated in a depreciating cur 
rency can be expedited, and shipments denominated in an 
appreciating currency can be deferred. And by coordinating 
demand planning and customer fulfillment with the firm's 
cash management function, decreasing the firm's cash 
requirements, and short-term volatility in its cash position. 
0081. In a similar fashion, integrated demand planning 
can help mitigate a number of different risk factors, includ 
ing credit risk, political risk, and business risk. A view of the 
firm's foreign exchange position can help enable the demand 
planning process to augment the firm's natural hedging 
programs by allocating demand to firms based on their 
impact on the firm's global foreign exchange exposure. 
Integration with accounts receivable information permits 
demand planning to globally limit credit risk. A view of the 
firm's global busineSS and political risk position permits 
diversification Strategies to be implemented through Selec 
tive demand fulfillment. 

Inventory Management 

0082 Inventory management is the process of develop 
ing and implementing inventory policies to Service Stochas 
tic customer demand, given parameterS Such as Service 
targets, budgets, Stock out probabilities and costs, and 
demand fulfillment rates. 

0083 Inventory planning is probably the most successful 
application in SCM, and the one most Studied in literature. 
Significant amounts of capital are tied up in work-in-process 
inventory in the Supply chain, and even Small reduction in 
inventory levels can Save companies millions of dollars. 
0084 Current inventory planning systems do not permit 
firms to adapt their inventory management policies to take 
into account key financial objectives of the firm, including 
optimal cash management, and profit maximization. 
Although most companies have implemented ERP Systems 
to manage their physical inventory and automate order 
processing, few firms have analyzed their inventory policies 
to identify the one that best fits their needs. Fewer still revise 
their inventory policy to respond to changes in their business 
environment. 

0085 Traditional inventory planning systems do not con 
sider financial management objectives, particularly those 
related to cash management, changes in product profit 
margins, income taxes, and personal property taxes. 
Examples of how these can be addressed are described 
below: 

0086 Optimal inventory policies should seek not only to 
meet demand requirements, but also to align the timing of 
cash outflows with the firm's global cash position. For 
example, if cash is constrained, reordering might be deferred 
for certain products. This would help minimize borrowing, 
and reduce liquidity requirements. In addition, the timing of 
cash inflows from product Sales does not typically corre 
spond precisely with the booking of a Sale, Since customers 
frequently delay payments. For certain product lines, and for 
certain customer Sets, there may be consistent patterns in the 
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timing of payments. The impact of these delays on product 
profitability should be considered when determining optimal 
inventory policies. 
0.087 Product profitability can change over time, and 
inventory policies should be dynamically adjusted to reflect 
this. Inventory policies should link Service level require 
ments for Specific products to product profitability. How 
ever, the Same product can have different profit margins in 
different markets, So inventory levels (and inventory poli 
cies) in different markets should be different. 
0088 Changes in demand can affect a product’s market 
price, and hence its profitability. This presents an opportu 
nity for tax minimization, Since taxes can be reduced by 
dynamically changing the location of inventory to Source 
low-margin products in high tax Venues, and high-margin 
products in low tax Venues. Changes in foreign exchange 
rates can also affect product profit margins, presenting 
Similar opportunities to Save taxes with dynamic Sourcing. 
0089. When determining inventory policies, traditional 
inventory management Systems ignore the impact of per 
Sonal property taxes on inventories. By shifting assets with 
high value and low transportation costs to jurisdictions with 
lower personal property tax rates, profitability can be 
improved. 

Procurement 

0090 Traditional SCM approaches to procurement focus 
on Supplier Selection, and determining the quantities of 
goods to purchase from each Supplier. Since procurement 
represents a major Source of expenditures for a company, 
reducing product and logistics costs is typically its primary 
focus. Other factors considered include product quality, 
Supplier reliability, delivery lead-time, and Supplier flexibil 
ity. 

0091 Integrating SCM with FM offers a number of 
opportunities to minimize risk. By considering a firm's 
global foreign exchange position, foreign exchange risk can 
be mitigated by using vendor Selection to reduce foreign 
eXchange exposures. This approach has an advantage over 
purely financial hedges, Since it provides a longer-term 
hedge, it provides flexibility with respect to changes in 
demand, and has lower transactions costs. A firm is Some 
times both a customer and Supplier of another firm. In Such 
cases, credit risk can be handled more effectively by globally 
managing credit exposures. By diversifying a firm's Supplier 
base, indirect exposure to catastrophe risk can be reduced, 
thus mitigating the impact of a natural disaster on the firm's 
global Supply chain. 
0092. There are also a number of opportunities for cost 
Savings. If multiple vendors are used for a product, and 
Supply contracts that include flexibility provisions, costs can 
be reduced by denominating Supply contracts in local cur 
rencies, and dynamically shifting vendor allocations to 
exploit Shifting foreign exchange rates. Financing costs can 
be reduced by optimizing the timing of payments to Vendors, 
considering factorS Such as the vendor's payment terms, the 
firm's global cash position, and expected foreign exchange 
movementS. 

Production 

0.093 Traditional approaches to production planning seek 
to maximize profits or minimize costs while fulfilling cus 
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tomer demands. They use a number of approaches, including 
optimally allocating production to multiple facilities under 
capacity constraints, optimally allocating resources, and 
using yield management. 
0094) Integrating SCM with FM presents several oppor 
tunities to improve profitability and reduce risk by consid 
ering a broader range of factors influencing decision-mak 
ing. Production costs can be reduced by dynamically 
shifting production (in coordination with the procurement 
function) to locations with weak currencies. Considering the 
firm's global foreign exchange position during production 
planning can reduce foreign exchange risk by creating 
opportunities to shift production to operationally hedge 
exposures. Information about the firm's global tax position 
and its marginal tax rate in different tax jurisdictions permits 
after-tax optimization of production planning by coordinat 
ing production to maximize after-tax profitability. Greater 
integration of management accounting information into the 
production planning process permits more accurate model 
ing of production costs, improving decision-making. 
0.095 Referring now to FIG. 2, there is shown a flow 
diagram of the general method for extending SCM Solutions 
according to the preferred embodiment of the present inven 
tion. This aspect of the present invention is the implemen 
tation of an extension to SCM using FM considerations as 
described in detail, below. If management chooses to plan by 
extending the SCM activity or solution with FM informa 
tion, the process begins at block 200. One or more SCM 
activities or Solutions is Selected for integration. Examples 
of SCM activity or Solutions include: demand planning 
(including forecasting, targeted marketing), production 
planning (including category management, materials plan 
ning, procurement, capacity planning), transportation plan 
ning (including carrier management, load planning, import/ 
export regulations compliance), inventory management, 
transportation Scheduling (including route planning, vehicle 
Scheduling, in-transit goods management), distribution, fin 
ished goods inventory planning, distributed resources plan 
ning, and deployment planning. 
0096. For each supply chain management activity in the 
planning activity, a determination is made as to whether the 
activity/solution is affected by FM information, in decision 
block 202. Being affected by FM information means that 
improvements in Strategy, tactics, planning, or operations 
would result by broadening the Scope of information avail 
able through integration. FM information is information 
used by, useful for, required by, or available to, FM activities 
or Solutions. Examples of Financial management activities 
or Solutions include: foreign exchange risk management 
(including management of economic exposures, transac 
tional exposures, and accounting exposures), working capi 
tal management (including short-term financing, trade 
financing, current asset management, inter-company finan 
cial management, and cash management), investment analy 
sis (including analysis of portfolio investments, foreign 
direct investments, capital budgeting), capital structure Strat 
egy and implementation, risk management, tax manage 
ment, foreign investment analysis (including analysis of 
portfolio investments, and foreign direct investments), for 
eign operations financing, international financing, Special 
financing vehicles, and global financing Strategy. 
0097. If the SCM activity is affected by FM information 
then the financial management information is integrated into 
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the activity in block 204. FM information is integrated to 
improve the performance of the SCM activity or solution. 
This can be performed in a number of different ways, 
depending on the nature of the activity or Solution, and the 
information being integrated. Typical approaches could use 
techniques Such as heuristics, consulting methodologies, 
Simulation, and optimization. Examples of embodiments of 
this form of integration include: 

0098 Strategic business design considering taxes, 
transfer pricing, manufacturing and network design; 

0099 Strategic manufacturing and network design 
considering ownership Structure; 

0100 Simultaneous business design and network 
design; 

0101 Sourcing of production (tactical) considering 
tax management, 

0102 Location of new facilities selected consider 
ing foreign exchange risk; 

0103 Vendor selection (strategic/tactical) consider 
ing foreign exchange risk; 

0104 Vendor selection (tactical) considering tax 
management, 

0105 Sourcing of production (strategic/tactical) 
considering foreign exchange risk, 

0106 Reducing funding costs and cost of capital 
(both short and long term) using vendor Selection, 
Sourcing of production, and location decisions; 

0107 Location of now facilities selected consider 
ing dividend repatriation; 

nVentOrW management cOnSidering perSOna O108 I y 9. idering p 1 
property taxes (total cost of inventory); 

0109 Sourcing of production (strategic/tactical) to 
assure profits are in countries where dividend repa 
triation is favorable; 

0110 Vendor selection (strategic/tactical) consider 
ing constraints on dividend repatriation; 

0111 Blocked funds in a country addressed by ven 
dor Selection, Sourcing of production (Strategic/tac 
tical), or location decisions; 

0112 Customer selection (product allocation) con 
sidering credit risk (for all operating divisions, etc.); 

0113 Customer selection taking into account for 
eign exchange risk, 

0114 Customer order scheduling 
account foreign exchange risk, 

0115 Customer order scheduling taking into 
account timing of the cash to cash cycle, and the 
firm's cash needs, and 

0116 Inventory management considering the timing 
of cash flows. 

0117 These activities are described in detail below: 

taking into 

0118 Strategic Business Design Considering Taxes, 
Transfer Pricing, Manufacturing and Network Design: 
0119) This approach extends the traditional process of 
Strategic business design by considering the impact of an 
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existing (or proposed) Supply chain network design. Con 
siderations include logistics costs, inventory costs, Supply 
chain performance, requirements for Strategic marketing 
presence, and So on. A number of techniques can be used to 
perform this integration. These include: 

0.120. Using a set of heuristics, such as “perform 
high value-added, high profit activities in low tax 
jurisdictions only if the benefits outweigh the addi 
tional logistics and Supply chain costs”; 

0121 Using expert systems and/or other decision 
Support tools to guide business design by consider 
ing the impact of manufacturing location and net 
work design; 

0.122 Use of simulation techniques to identify high 
return, low risk Solutions, and 

0123 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit (perhaps with additional objectives 
Such as reducing risk, and perhaps meeting particular 
Strategic requirements Such as increasing regional 
market share). 

0.124 Strategic Manufacturing and Network Design Con 
sidering Ownership Structure: 

0.125. This approach extends the traditional process of 
Supply chain network design by considering the way the 
entire busineSS is structured. Considerations include the 
ownership Structure of the firm and its Subsidiaries, the tax 
jurisdictions of the firm and its Subsidiaries, and the alloca 
tion of value-added activities to various Stages of the net 
work and to various Subsidiaries. Transfer pricing policy is 
an important decision variable. A number of techniques can 
be used to perform this integration. These include: 

0126. Using a set of heuristics, such as “perform high 
value-added, high profit activities in low tax jurisdictions if 
the benefits outweigh the additional logistics and Supply 
chain cost'; 

0127. Using expert systems and/or other decision 
Support tools to guide Supply chain network design 
by considering the impact of ownership Structure and 
business design; 

0128. Use of simulation techniques to identify high 
return, low risk Solutions, and 

0129. Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit (perhaps with additional objectives 
Such as reducing risk, and perhaps meeting particular 
Strategic requirements Such as increasing regional 
market share). 

0.130. Simultaneous Business Design and Network 
Design: 

0131 This approach combines the traditional processes 
of Supply chain network design and busineSS design by 
Simultaneously considering all relevant factors for each of 
these two processes. Considerations include required net 
work performance, existing network Structure, existing 
manufacturing facilities, required production capacity, the 
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ownership Structure of the firm and its Subsidiaries, the tax 
jurisdictions of the firm and its Subsidiaries, and the alloca 
tion of value-added activities to various Stages of the net 
work and to various Subsidiaries. Transfer pricing policy is 
an important decision variable. A number of techniques can 
be used to perform this integration. These include: 

0.132. Using a set of heuristics, such as “perform 
high value-added, high profit activities in low tax 
jurisdictions if the benefits outweigh the additional 
logistics and Supply chain costs”; 

0133). Using expert Systems to guide Supply chain 
network design and business design simultaneously, 

0.134. Use of simulation techniques to identify high 
return, low risk Solutions, and 

0.135 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit (perhaps with additional objectives 
Such as reducing risk, and perhaps meeting particular 
Strategic requirements Such as increasing regional 
market share). 

0136 Sourcing of Production (Tactical) Considering Tax 
Management: 

0.137 This approach extends traditional Supply chain 
Sourcing decisions, which determine which production 
facilities or Suppliers should be used to manufacture a 
particular product. A number of tactical tax management 
considerations can be used to improve planning and opera 
tions. For example, in cases where there are multiple Sources 
for a set of products, dynamic changes to production Sourc 
ing can reduce income taxes. This can be done by dynami 
cally shifting the production of low margin products to high 
tax jurisdictions, and shifting production of high margin 
products to low tax jurisdictions. This would make Sense 
when relative groSS profit margins for these products change 
as a result of changes in market prices (affecting revenue), 
and changes in production costs (affecting costs). 
0138 A number of techniques can be used to perform this 
integration. These include: 

0.139. Using a set of heuristics, such as “perform 
high value-added, high profit activities in low tax 
jurisdictions if the benefits outweigh the additional 
logistics and Supply chain costs”; 

0140) using expert systems and/or other decision 
Support tools to guide Supply chain Sourcing deci 
Sions while considering tax management issues, 

0141 Use of simulation techniques to identify high 
return, low risk Solutions, and 

0.142 use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize after-tax profit (perhaps with additional 
objectives Such as reducing risk, and perhaps meet 
ing particular Strategic requirements Such as increas 
ing regional market share). 

0143 Location of New Facilities Selected Considering 
Foreign Exchange Risk: 
0144. This approach extends traditional Supply chain 
location decisions, which determine where new facilities 
should be located. A number of foreign exchange risk 
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management considerations can be used to improve location 
decisions. For example, by considering the firm's global 
foreign exchange exposure, preference can be given to 
locations that reduce economic, transactional, or transla 
tional exposure. Facilities can also be located to provide 
flexibility to exploit changes in foreign exchange rates to 
dynamically change Sourcing in order to (1) reduce produc 
tion costs, (2) increase revenues, or (3) reduce taxes. For 
example, these two goals can be accomplished by (1) 
dynamically shifting the production to locations with the 
lowest factor input costs; (2) dynamically shifting produc 
tion to facilities collocated with markets having the highest 
prices for the manufactured products; (3) assessing the 
impact of foreign exchange on local profit margins, then 
dynamically shifting production of low margin products to 
high tax jurisdictions, and shifting production of high mar 
gin products to low tax jurisdictions. 
0.145) A number of techniques can be used to perform this 
integration. These include: 

0146). Using a set of heuristics, such as “locate new 
facilities in regions whose currencies have a low or 
negative correlation with my current foreign 
eXchange position; 

0147 Using expert systems and/or other decision 
Support tools to include foreign exchange risk man 
agement factors when making location decisions, 

0.148 Use of simulation techniques to identify solu 
tions that minimize the expected impact of foreign 
exchange risk, while maximizing expected return 
from investment in a new facility; and 

0149 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit Subject to certain foreign exchange 
risk parameters, or by using a multiple objective 
function that includes foreign exchange risk as an 
optimization objective, along with other objectives 
Such as maximizing profit and meeting Strategic 
requirements Such as increasing regional market 
share. 

0150 Vendor Selection (Strategic/tactical) Considering 
Foreign Exchange Risk: 
0151. This approach extends traditional Supply chain 
vendor Selection decisions, which determine which Suppliers 
should be Selected and used to manufacture a particular 
product. A number of foreign exchange risk management 
considerations can be used to improve vendor Selection. For 
example, by considering the firm’s global foreign exchange 
exposure, preference can be given to Vendors whose func 
tional currencies reduce economic, transactional, or trans 
lational exposure. Vendor Selection can also be used to 
exploit changes in foreign exchange rates to dynamically 
change vendors in order to (1) reduce production costs, (2) 
reduce taxes. For example, these goals can be accomplished 
by. (1) dynamically shifting the production to vendors with 
the lowest costs, given current or expected exchange rates, 
(2) assessing the impact of foreign exchange on vendor 
costs, and dynamically changing the choice of which Sup 
plier Services which manufacturing facility, in order to 
decrease the profit margins of products manufactured in high 
tax jurisdictions, and increase the profit margins of products 
manufactured in low tax jurisdictions. 
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0152 There may also be opportunities to exploit flex 
ibility options in contracts with Vendors to exploit changes 
in foreign exchange rates. This could be done, for example, 
by establishing multiple Sources for products, and denomi 
nating the Supplier contracts in different currencies. Pur 
chasing costs could then be reduced by dynamically increas 
ing allocations to Suppliers whose exchange rate has 
depreciated, and dynamically decreasing allocations to Sup 
pliers whose exchange rate has appreciated. 
0153. A number of techniques can be used to perform this 
integration. These include: 

0154 Using a set of heuristics, such as “allocate 
production to Suppliers in regions whose currencies 
have a low or negative correlation with my current 
foreign exchange position; 

O155 Using expert systems and/or other decision 
Support tools to include foreign exchange risk man 
agement factors when making vendor Selection deci 
Sions, 

0156 Use of simulation techniques to identify ven 
dor Selection Solutions that minimize the expected 
impact of foreign exchange risk, while maximizing 
expected return from investment in a new facility; 
and 

O157 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit Subject to certain foreign exchange 
risk parameters, or by using a multiple objective 
function that includes foreign exchange risk as an 
optimization objective, along with other objectives 
Such as maximizing profit and meeting Strategic 
requirements Such as maintaining good relations 
with critical vendors. 

0158 Vendor Selection (Tactical) Considering Tax Man 
agement: 

0159. This approach extends traditional Supply chain 
vendor Selection decisions, which determine which Suppliers 
should be Selected and used to manufacture a particular 
product. A number of tactical tax management consider 
ations can be used to improve vendor Selection. For 
example, in cases where there are multiple Sources for a Set 
of products, dynamic changes to production Sourcing can 
reduce income taxes. This can be done by dynamically 
changing the choice of which Supplier Services which manu 
facturing facility, in order to decrease the profit margins of 
products manufactured in high tax jurisdictions, and 
increase profit margin products to low tax jurisdictions. 
0160 A number of techniques can be used to perform this 
integration. These include: 

0.161. Using a set of heuristics, such as “if two 
Suppliers produce the same product or perform the 
Same Service, use the more expensive Supplier in 
high tax jurisdictions, and the less expensive Supplier 
in low tax jurisdictions if the benefits outweigh the 
additional management, logistics and Supply chain 
costs; 

0162. Using expert systems and/or other decision 
Support tools to guide Vendor Selection decisions 
while considering tax management; 
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01.63 Use of simulation techniques to identify high 
return, low risk Solutions, and 

0164. Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize after-tax profit (perhaps with additional 
objectives Such as reducing risk, and perhaps meet 
ing particular Strategic requirements Such as main 
taining good relations with critical vendors). 

0165 Sourcing of Production (Strategic/tactical) Consid 
ering Foreign Exchange Risk: 
0166 This approach extends traditional Supply chain 
Sourcing decisions, which determine which production 
facilities or Suppliers should be used to manufacture a 
particular product. A number of foreign exchange risk man 
agement considerations can be used to improve planning and 
operations. For example, by considering the firm's global 
foreign exchange exposure, preference can be given to 
locations that reduce economic, transactional, or transla 
tional exposure. Sourcing of production can also be used to 
exploit changes in foreign exchange rates to dynamically 
change Sourcing in order to (1) reduce production costs, (2) 
increase revenues, or (3) reduce taxes. For example, these 
two goals can be accomplished by: (1) dynamically shifting 
the production to locations with the lowest factor input 
costs; (2) dynamically shifting production to facilities col 
located with markets having the highest prices for the 
manufactured products; and (3) assessing the impact of 
foreign exchange on local profit margins, then dynamically 
shifting production of low margin products to high tax 
jurisdictions, and shifting production of high margin prod 
ucts to low tax jurisdictions. 
0.167 A number of techniques can be used to perform this 
integration. These include: 

0.168. Using a set of heuristics, such as “allocate 
production to facilities in regions whose currencies 
have a low or negative correlation with my current 
foreign exchange position; 

0169. Using expert systems and/or other decision 
Support tools to include foreign exchange risk man 
agement factors when making Sourcing decisions, 

0170 Use of simulation techniques to identify 
Sourcing Solutions that minimize the expected 
impact of foreign exchange risk, while maximizing 
expected return from investment in a new facility; 
and 

0171 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit Subject to certain foreign exchange 
risk parameters, or by using a multiple objective 
function that includes foreign exchange risk as an 
optimization objective, along with other objectives 
Such as maximizing profit and meeting Strategic 
requirements Such as increasing regional market 
share. 

0172 Reducing Funding Costs and Cost of Capital (Both 
Short and Long Term) Using Vendor Selection, Sourcing of 
Production, and Location Decisions: 
0173 This approach extends traditional financial man 
agement techniques for reducing funding costs, by using 
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Supply chain management techniques Such as Vendor Selec 
tion, Sourcing, and Site location. A number of Supply chain 
decisions can influence both the short term and long term 
cost of capital. For example, Strategically outsourcing cer 
tain functions and production processes to vendors can 
Significantly alter a firm's degree of operating or financial 
leverage, thus reducing risk, and the firm's long-term cost of 
capital. Using vendors can also reduce working capital 
requirements, particularly for carrying inventory, and can 
thus reduce short term funding costs. The availability of low 
cost, Subsidized funding, typically as an incentive to encour 
age investment, can reduce funding costs if activities are 
Sourced or located in certain locations. To the extent that 
location decisions affect the firm’s exposure to operating, 
political, geographic, and catastrophic risk, they also affect 
its cost of capital. By integrating these considerations when 
making vendor Selection, Sourcing, and location decisions, 
overall firm Value can be increased. 

0.174. A number of techniques can be used to perform this 
integration, These include: 

0.175. Using a set of heuristics, such as “all else 
being equal, locate production facilities in regions 
that provide geographical diversification', 

0176). Using expert systems and/or other decision 
Support tools to include the impact of Vendor Selec 
tion, Sourcing, and Site location on the firm's cost of 
capital; and 

0177 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize shareholder value by including models 
linking the impact of Vendor Selection, Sourcing, and 
location decisions on the firm's cost of capital. 

0.178 Location of New Facilities Selected Considering 
Dividend Repatriation: 
0179 This approach extends traditional Supply chain 
location decisions, which determine where new facilities 
should be located. A number of dividend repatriation con 
siderations can be used to improve location decisions. For 
example, implicit and explicit costs associated with dividend 
repatriation can be included in location decisions. This can 
be done by considering national dividend repatriation poli 
cies for alternative sites, and in particular any constraints on 
dividend repatriation. These can then be coordinated with 
the firm's projected cash requirements. In addition, the 
firm’s business design-and withholding tax treaty net 
work-can be analyzed to determine the financial impact of 
dividend and interest withholding taxes on location deci 
Sions. Thus, for example, if a firm anticipates a continuous 
need to repatriate dividends to meet projected cash obliga 
tions, it might favor Sites in jurisdiction with more liberal 
dividend repatriation regulations. Alternatively, for a firm 
anticipating redeployment of capital for future investments 
in the location being considered, dividend repatriation 
restrictions should be given leSS weight. 
0180 A number of techniques can be used to perform this 
integration. These include: 

0181. Using a set of heuristics, such as “if we see a 
frequent need to repatriate dividends, locate new 
facilities in regions with low dividend repatriation 
costs, and without onerous dividend repatriation 
restrictions'; 
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0182. Using expert systems and/or other decision 
Support tools to include the impact of dividend 
repatriation costs and restrictions when making loca 
tion decisions, and 

0183 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit Subject to certain dividend repatria 
tion constraints, within the context of an existing or 
projected withholding tax treaty network, and with 
deterministic or Stochastic dividend repatriation 
COStS. 

0.184 Inventory Management Considering Personal 
Property Taxes (Total Cost of Inventory): 
0185. This approach extends traditional inventory man 
agement decisions, which determine the inventory required 
to meet customer Service requirements, inventory reordering 
policies, etc. Many jurisdictions impose personal property 
taxes on a firm's assets, including inventory. In these cases, 
inventory management programs should seek to reduce the 
impact of personal property taxes. For example, this could 
be done by positioning higher value inventory in jurisdic 
tions with low (or no) personal property taxes, after con 
sidering logistics costs, income taxes, etc. 
0186. A number of techniques can be used to perform this 
integration. These include: 

0187 Using a set of heuristics, such as “all else 
being equal, hold high value inventory in jurisdic 
tions with low personal property taxes, and low 
value inventory in jurisdictions with high personal 
property taxes”; 

0188 Using expert systems and/or other decision 
Support tools to include the impact of personal 
property taxes when making inventory management 
decisions, and 

0189 Use of linear programming, mixed integer 
programming, and other forms of optimization using 
personal property taxes in the cost function. 

0190 Sourcing of production (strategic/tactical) to assure 
profits are in countries where dividend repatriation is favor 
able: 

0191 This approach extends traditional Supply chain 
Sourcing decisions, which determine which production 
facilities or Suppliers should be used to manufacture a 
particular product. A number of dividend repatriation con 
siderations can be used to improve Sourcing decisions. For 
example, implicit and explicit costs associated with dividend 
repatriation can be included in Sourcing decisions. This can 
be done by considering national dividend repatriation poli 
cies for alternative Sources, and in particular any constraints 
on dividend repatriation. These can then be coordinated with 
the firm's projected cash requirements. In addition, the 
firm’s business design and withholding tax treaty network 
can be analyzed to determine the financial impact of divi 
dend and interest withholding taxes on Sourcing decisions. 
Thus, for example, if a firm anticipates an immediate need 
to repatriate dividends to meet projected cash obligations, it 
might transfer more profitable production to Sites in juris 
diction with more liberal dividend repatriation regulations. 
Alternatively, for a firm anticipating redeployment of capital 



US 2004/0059627 A1 

for future investments for a particular production facility, 
dividend repatriation restrictions should be given leSS 
weight. 
0.192 A number of techniques can be used to perform this 
integration. These include: 

0193 Using a set of heuristics, such as “if we see an 
immediate need to repatriate dividends, transfer pro 
duction of high margin products to facilities in 
regions with low dividend repatriation costs, and 
without onerous dividend repatriation restrictions'; 

0194 Using expert systems and/or other decision 
Support tools to include the impact of dividend 
repatriation costs and restrictions when making 
Sourcing decisions, and 

0.195 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit Subject to certain dividend repatria 
tion constraints, within the context of an existing or 
projected withholding tax treaty network, and with 
deterministic or Stochastic dividend repatriation 
COStS. 

0196) Vendor Selection (Strategic/tactical) Considering 
Constraints on Dividend Repatriation: 
0197) This approach extends traditional Supply chain 
vendor Selection decisions, which determine which Suppliers 
should be Selected and used to manufacture a particular 
product. Dividend repatriation considerations can be used to 
improve vendor Selection decisions. Implicit and explicit 
costs associated with dividend repatriation can be included 
in Vendor Selection decisions, particularly when deciding 
what production and Services to outsource. For example, in 
certain cases, Strategic constraints Such as the availability of 
skilled labor, and the availability of suitable production 
technology, imply that certain types of production must be 
performed in certain countries. In these cases, constraints on 
dividend repatriation, and costs associated with dividend 
repatriation, should be considered when deciding whether or 
not production should be outsourced. In addition, the firm's 
business design and withholding tax treaty network can be 
analyzed to determine the financial impact of dividend and 
interest withholding taxes on outsourcing decisions, Thus, if 
a firm has capital budget constraints, and is contemplating 
outsourcing one of two production capabilities that can only 
be performed in particular countries, then all else being 
equal, it should outsource the capability to the firm with the 
greater dividend repatriation constraints and/or costs. 
0198 A number of techniques can be used to perform this 
integration. These include: 

0199. Using a set of heuristics, such as “all other 
factors being equal, outsource the production capa 
bility that must be performed in the country with the 
most onerous dividend repatriation restrictions'; 

0200. Using expert systems and/or other decision 
Support tools to include the impact of dividend 
repatriation costs and restrictions when making ven 
dor Selection decisions, and 

0201 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit Subject to certain dividend repatria 
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tion constraints, within the context of an existing or 
projected withholding tax treaty network, and with 
deterministic or Stochastic dividend repatriation 
COStS. 

0202 Blocked Funds in a Country Addressed by Vendor 
Selection, Sourcing of Production (Strategic/tactical), or 
Location Decisions: 

0203 This approach extends traditional financial man 
agement techniques for managing the repatriation of blocked 
funds with Supply chain management techniqueS Such as 
vendor Selection, Sourcing, and Site location. For example, if 
funds are blocked in a particular country, vendor Selection 
can be used to identify local vendors who can be paid with 
blocked funds to export goods that can be used by the firm 
in later Stages of production, effectively freeing tip funds. 
Similarly, Sourcing decisions can be made to minimize the 
profitability of goods and Services performed in the country, 
thus reducing the magnitude of the blocked funds. Location 
decisions can also be used, Since Siting now facilities that are 
anticipated to generate losses during the period of funds 
blockage can also effectively free up funds. 

0204. A number of techniques can be used to perform this 
integration. These include: 

0205 Using a set of heuristics, such as “If funds are 
blocked in a particular country, use it for the pro 
duction of low margin products’; 

0206. Using expert systems and/or other decision 
Support tools to include the impact of Vendor Selec 
tion, Sourcing, and Site location on access to blocked 
funds, and 

0207 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit Subject to the constraint imposed by 
blocked funds. 

0208 Customer Selection (Product Allocation) Consid 
ering Credit Risk (For All Operating Divisions, Etc.): 
0209. This approach extends traditional customer selec 
tion decisions, which determine which customers and mar 
kets should be serviced. A number of credit risk consider 
ations can be addressed through customer Selection. For 
example, multiple credit exposures to the Same customer by 
different operating divisions can be netted to assess global 
counterparty risk. Customers in Some cases may also be 
Suppliers, and there may also be financial obligations from 
or to a given customer. These can all be netted to assess 
credit risk, and influence allocation and credit terms to be 
extended to the customer. 

0210. A number of techniques can be used to perform this 
integration. These include: 

0211) Using a set of heuristics, such as “limit allo 
cations to customers that have exceeded their global 
credit limit, after netting out our obligations for 
goods and Services we have purchased from them, 
and for which payment is outstanding'; 

0212. Using expert systems and/or other decision 
Support tools to include credit risk management 
factors when making customer Selection decisions, 



US 2004/0059627 A1 

0213 Use of simulation techniques to identify cus 
tomer Selection Solutions that minimize the expected 
impact of credit risk, while maximizing expected 
returns, and 

0214. Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit Subject to certain credit risk limits or 
constraints, or by using a multiple objective function 
that includes foreign exchange risk as an optimiza 
tion objective, along with other objectives Such as 
maximizing profit and meeting Strategic require 
ments Such as maintaining good relations with key 
CuStOmerS. 

0215 Customer Selection Taking into Account Foreign 
Exchange Risk: 

0216) This approach extends traditional customer selec 
tion decisions, which determine which customers and mar 
kets should be Serviced. A number of foreign exchange risk 
management considerations can be used to improve cus 
tomer Selection. For example, by tactically and Strategically 
considering the firm's global foreign exchange exposure, 
preference can be given to customers and markets whose 
functional currencies reduce economic, transactional, or 
translational exposure. Particularly in cases where customer 
demand exceeds production capacity, tactical customer 
Selection can also be used to exploit changes in foreign 
eXchange rates to dynamically choose customers in order to 
(1) increase revenues, or (2) reduce taxes. For example, 
these goals can be accomplished by: (1) dynamically shift 
ing Sales to customers in markets having the highest prices 
for the manufactured products; and (2) assessing the impact 
of foreign exchange on local profit margins, then dynami 
cally shifting Sales of low margin products to high tax 
jurisdictions, and shifting Sales of high margin products to 
low tax jurisdictions. 

0217. A number of techniques can be used to perform this 
integration. These include: 

0218 Using a set of heuristics, such as “allocate 
output to customers in regions whose currencies 
have a low or negative correlation with my current 
foreign exchange position', 

0219 Using expert systems and/or other decision 
Support tools to include foreign exchange risk man 
agement factors when making customer Selection 
decisions, 

0220 Use of simulation techniques to identify cus 
tomer Selection Solutions that minimize the expected 
impact of foreign exchange risk, while maximizing 
expected returns, and 

0221) Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit Subject to certain foreign exchange 
risk parameters, or by using a multiple objective 
function that includes foreign exchange risk as an 
optimization objective, along with other objectives 
Such as maximizing profit and meeting Strategic 
requirements Such as maintaining good relations 
with key customers. 
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0222 Customer Order Scheduling Taking into Account 
Foreign Exchange Risk: 
0223) This approach extends traditional order scheduling 
decisions, which determine the Sequence in which customer 
orders should be Serviced. A number of foreign exchange 
risk management considerations can be used to improve 
order Scheduling. For example, by considering the timing of 
the firm's global foreign exchange transactions, preference 
can be given to customers whose functional currencies 
reduce short-term transactional (or, near quarterly financial 
reporting dates, translational exposure). Customer Selection 
can also be used to exploit changes in foreign exchange rates 
to dynamically Schedule customer orders to increase rev 
enues. For example, this can be accomplished by: (1) 
dynamically expediting Sales to customers in markets having 
the highest prices for the manufactured products, or to 
customers in markets where eXchange rate depreciation is 
anticipated; and (2) dynamically delaying Sales to customers 
in markets having the lowest prices for the manufactured 
products, or to customers in markets where exchange rate 
appreciation is anticipated. 
0224. A number of techniques can be used to perform this 
integration. These include: 

0225. Using a set of heuristics, such as “delay the 
commit date for customers paying in a certain cur 
rency to match the timing of an anticipated Supplier 
payment denominated in the same currency; 

0226. Using expert systems and/or other decision 
Support tools to include foreign exchange risk man 
agement factors when making customer order Sched 
uling decisions, and 

0227 Use of linear programming, mixed integer 
programming, and other forms of optimization to 
maximize profit Subject to certain foreign exchange 
risk parameters, or by using a multiple objective 
function that includes foreign exchange risk as an 
optimization objective, along with other objectives 
Such as maximizing profit and meeting Strategic 
requirements Such as maintaining good relations 
with key customers. 

0228 Customer Order Scheduling Taking into Account 
Timing of the Cash to Cash Cycle, and the Firm’s Cash 
Needs: 

0229. This approach extends traditional order scheduling 
decisions, which determine the Sequence in which customer 
orders should be Serviced. A number of cash management 
considerations can be used to improve order Scheduling. For 
example, by considering the timing of the firm's cash to cash 
cycle, the firm's cash needs, and its short-term borrowing 
and lending rates, preference can be given to customers who 
historically have shown certain payment patterns. For 
example, if a firm is constrained on cash, it might decide to 
give preference to customers that historically have paid the 
earliest, even if that means accepting lower revenue Since 
trade discounts will. have to be accepted. If the firm has 
exceSS cash, and a low lending rate, it may decide to give 
preference to customers with a good credit history, but 
requiring extended payment terms. More Sophisticated 
examples would coordinate expected timing of customer 
payments with global, multi-currency asset-liability man 
agement. 
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0230. A number of techniques can be used to perform this 
integration. These include: 

0231. Using a set of heuristics, such as “if cash is 
tight, ship to customers who historically have paid 
early’; 

0232. Using expert systems and/or other decision 
Support tools to include local or global cash man 
agement factors when making customer order Sched 
uling decisions, and 

0233 Use of linear programming, mixed integer 
programming, and other forms of optimization using 
a multiple objective function that includes cash man 
agement factorS Such as the firm's anticipated cash 
inflows and outflows by currency, its short-term 
borrowing and lending rates, its cash on hand, and 
the credit limits on the revolver agreements with its 
banks. Other objectives would probably include 
maximizing profit, and meeting Strategic require 
ments Such as maintaining good relations with key 
CuStOmerS. 

0234 Inventory Management Considering the Timing of 
Cash Flows: 

0235. This approach extends traditional inventory man 
agement decisions, which determine the inventory required 
to meet customer Service requirements, inventory reordering 
policies, etc. A number of cash management considerations 
can be used to improve inventory management. For 
example, by considering the timing of the firm’s cash to cash 
cycle, the firm's cash needs, and its short-term borrowing 
and lending rates, (1) overall inventory levels can be tailored 
to reflect the availability and cost of cash; (2) the timing of 
inventory purchases can be coordinated to reflect the avail 
ability and cost of cash; and (3) inventory levels for indi 
vidual products or groups of products can be tailored to 
reflect the historical payment patterns for those products or 
groups of products. For example, if a firm is constrained on 
cash, it might decide to temporarily Sacrifice customer 
serviceability by globally reducing inventory levels. Simi 
larly, a firm may decide to take a more targeted approach, 
and only reduce inventory levels for product lines that have 
historically been slow to pay. A firm might also decide to 
defer purchases of inventory for a non-Strategic product that 
has recently shown low demand. More Sophisticated tech 
niques could combine two or more of these approaches. 
0236 A number of techniques can be used to perform this 
integration. These include: 

0237 Using a set of heuristics, such as “if cash is 
tight, defer purchases of low margin inventory for 
Segments with high demand variability’; 

0238. Using expert systems and/or other decision 
Support tools to include local or global cash man 
agement factors when making inventory manage 
ment decisions, and 

0239 Use of linear programming, mixed integer 
programming, and other forms of optimization using 
a multiple objective function that includes cash man 
agement factorS Such as the firm's anticipated cash 
inflows and outflows by currency, its short-term 
borrowing and lending rates, its cash on hand, and 
the credit limits on the revolver agreements with its 
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banks. Other objectives would probably include 
maximizing profit, and meeting Strategic require 
ments Such as maintaining good relations with key 
CuStOmerS. 

0240 Referring again to FIG. 2, once the FM informa 
tion has been integrated with the Selected activities or 
Solutions, a determination of whether the process is affected 
by FM objectives is made in decision block 206. FM 
activities and Solutions frequently have different objectives 
from SCM activities and solutions. For example, SCM 
activities and Solutions often have objectives Such as 
improving cycle time, increasing customer Service, reducing 
logistics costs, reducing inventory, improving demand fore 
casts, and improving asset utilization. FM activities and 
Solutions, on the other hand, may have objectives Such as 
reducing risk, reducing funding costs, maximizing the value 
of the firm, increasing liquidity, and improving financial 
asset utilization. At this step, it is determined whether the 
activity or solution is affected by FM objectives. Being 
affected by FM objectives means that improvements in 
Strategy, tactics, planning or operations would result by 
broadening the Scope of objectives considered in the activity 
or Solution through integration. 
0241. If so, one or more FM objectives are integrated to 
improve the performance of the SCM activity or solution in 
block 208. This can be performed in a number of different 
ways, depending on the nature of the activity or Solution, and 
the objective being integrated. Typical approaches could use 
techniques Such as heuristics, consulting methodologies, 
Simulation, and optimization. Examples of objectives that 
could be integrated include reducing funding costs, increas 
ing liquidity, reducing foreign exchange risk, or reducing 
cost of capital. 
0242 A determination is then made as to whether the 
process is affected by risk management objectives in deci 
Sion block 210. In this Step, risk management objectives are 
construed rather broadly to include any form of risk that 
affects the firm. Thus, it could include insurable risks, as 
well as market risk, business risk, interest rate risk, unin 
Surable catastrophe risk, weather risk, political risk, liquidity 
risk credit risk, counterparty risk, etc. Many of these risk 
factors are already considered as part of the FM objectives 
discussed above. However, in Some cases, there may be 
additional risk factors that should be included, either 
because they are not considered explicitly by the FM activi 
tie(s) or Solution(s) being integrated, or because they are 
outside the scope of traditional FM. 
0243 If the process is affected by risk management 
objectives, then one or more risk management objectives are 
integrated to improve the performance of the activity or 
solution in block 212. This can be performed in a number of 
different ways, depending on the nature of the activity or 
Solution, and the objective being integrated. Typical 
approaches could use techniques Such as heuristics, consult 
ing methodologies, Simulation, and optimization. Examples 
of objectives that could be integrated include mitigation or 
reduction of risk factorS Such as market risk, business risk, 
interest rate risk, uninsurable catastrophe risk, weather risk, 
political risk, liquidity risk, credit risk, and counterparty 
risk. 

0244. A determination is then made as to whether the 
process will benefit from using FM techniques, in decision 
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block 214. FM activities and solutions frequently employ 
different analysis, management, and decision Support tech 
niques than SCM activities and Solutions. For example, 
SCM activities and solutions often employ approaches from 
the disciplines of Industrial Engineering, Operations 
Research, and Management Science. FM activities and 
Solutions, on the other hand, often employ Solutions from the 
disciplines of Finance, Economics, Financial Economics, 
Accounting, Taxation, Law, and Actuarial Science. In this 
step, it is determined whether the activity or solution will 
benefit from using FM techniques. 
0245. If so, then FM techniques are employed in block 
216. In this step, one or more FM technique(s) are employed 
to improve the performance of the activity or Solution. 
Different approaches might be used, depending on the nature 
of the activity or Solution, and the technique being 
employed. Typical approaches could use techniqueS Such as 
value at risk techniques, option valuation analytics, and 
portfolio management techniques. 

Extensions to Financial Management Using Supply 
Chain Management Techniques 

0246 The section above presented a number of examples 
of potential opportunities to extend SCM using FM consid 
erations. There are also opportunities to extend financial 
management using Supply chain techniques. 
0247 Perhaps the most promising is the application of 
operations research techniques to Supply chain network 
design, and corporate ownership network design. Tradition 
ally, heuristic approaches have been used to design the 
ownership Structure of a multi-entity multinational firm, 
with only limited coordination with the firm’s Supply chain 
design. By Simultaneously optimizing both these networks, 
profits can be globally optimized, given a set of national 
corporate tax and withholding tax regimes, a transfer pricing 
methodology, customer demands, and global Supply chain 
requirements. 
0248. There are also a number of opportunities to apply 
operations research techniques to improve treasury opera 
tions. Optimization techniques can be used to improve the 
Scheduling of the timing of cash flows, Such as dividend 
repatriations. Although optimization techniques have been 
used for cash management and asset liability management, 
optimizations that link cash management Systems with SCM 
Systems will benefit from improved cash forecasts. 
0249 Referring now to FIG. 3, there is shown a flow 
diagram of the general method for extending FM Solutions 
according to the present invention. If management chooses 
to plan by extending the FM activity or solution with SCM 
information, the process begins at block 300. One or more 
FM activities or solutions is selected for integration. 
0250) A determination is then made as to whether the 
selected process(es) are affected by SCM information, in 
decision block 302. Being affected by SCM information 
means that improvements in Strategy, tactics, planning, or 
operations would result by broadening the Scope of infor 
mation available through integration. SCM information is 
information used by, useful for, required by, or available to, 
SCM activities or Solutions. 

0251) If the selected process(es) are affected by SCM 
information, then SCM information is integrated to improve 
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the performance of the FM activity or solution in block 304. 
This can be performed in a number of different ways, 
depending on the nature of the activity or Solution, and the 
information being integrated. Typical approaches could use 
techniques Such as heuristics, consulting methodologies, 
Simulation, and optimization. 
0252) Examples of embodiments of this form of integra 
tion include: 

0253 Strategic business design considering taxes, 
transfer pricing, manufacturing and network design; 

0254 Reducing Funding Costs and Cost of Capital 
(both short and long term) using Vendor Selection, 
Sourcing of production, and location decisions Stra 
tegic manufacturing and network design considering 
ownership Structure, and 

0255 Blocked funds in a country addressed by 
vendor Selection, Sourcing of production (Strategic/ 
tactical), or location decisions. 

0256 A determination is then made as to whether the 
activity or solution is affected by SCM objectives, in deci 
sion block 306. SCM activities and solutions frequently 
have different objectives from FM activities and solutions. 
For example, SCM activities and solutions often have objec 
tives Such as improving cycle time, increasing customer 
Service, reducing logistics costs, reducing inventory, 
improving demand forecasts, and improving asset utiliza 
tion. FM activities and Solutions, on the other hand, may 
have objectives Such as reducing risk, reducing funding 
costs, maximizing the value of the firm, increasing liquidity, 
and improving financial asset utilization. Being affected by 
SCM objectives means that improvements in Strategy, tac 
tics, planning, or operations would result by broadening the 
Scope of objectives considered in the activity or Solution 
through integration. 

0257) If the activity or solution is affected by SCM 
objectives, then one or more SCM objectives are integrated 
to improve the performance of the FM activity or solution, 
in block 308. This can be performed in a number of different 
ways, depending on the nature of the activity or Solution, and 
the objective being integrate. Typical approaches could use 
techniques Such as heuristics, consulting methodologies, 
Simulation, and optimization. Examples of objectives that 
could be integrated include improving cycle time, increasing 
customer Service, reducing logistics costs, reducing inven 
tory, improving demand forecasts, and improving asset 
utilization. 

0258. A determination is then made as to whether the 
process is affected by risk management objectives, as 
described above, in decision block 310. Many of these risk 
factors are already considered as part of the FM objectives 
discussed above. However, in Some cases, there may be 
additional risk factors that should be included, either 
because they are not considered explicitly by the FM activi 
tie(s) or Solution(s) being integrated, or because they are 
outside the scope of traditional FM. 
0259. If the process is affected by risk management 
objectives, then one or more risk management objectives are 
integrated to improve the performance of the activity or 
solution, in block 312. This can be performed in a number 
of different ways, depending on the nature of the activity or 



US 2004/0059627 A1 

Solution, and the objective being integrated. Typical 
approaches could use techniques Such as heuristics, consult 
ing methodologies, Simulation, and optimization. Examples 
of objectives that could be integrated include mitigation or 
reduction of risk factorS Such as market risk, business risk, 
interest rate risk, uninsurable catastrophe risk, weather risk, 
political risk, liquidity risk, credit risk, and counterparty 
risk. 

0260 A determination is then made as to whether the 
proceSS will benefit from using SCM techniques, in decision 
block 314. FM activities and solutions frequently employ 
different analysis, management, and decision Support tech 
niques than SCM activities and Solutions. For example, 
SCM activities and solutions often employ approaches from 
the disciplines of Industrial Engineering, Operations 
Research, and Management Science. FM activities and 
Solutions, on the other hand, often employ Solutions from the 
disciplines of Finance, Economics, Financial Economics, 
Accounting, Taxation, Law, and Actuarial Science. 
0261) If the activity or solution will benefit from using 
SCM techniques, then one or more SCM technique(s) are 
employed to improve the performance of the activity or 
solution in block 316. Different approaches might be used, 
depending on the nature of the activity or Solution, and the 
technique being employed. Typical approaches could use 
techniques Such as linear programming, mixed integer pro 
gramming, and other optimization and Scheduling tech 
niques. 

Extensions to Both Supply Chain Management and 
Financial Management Using the Other's 

Techniques 
0262 Management may choose to plan by extending both 
SCM and FM and with the techniques used by the other 
management methodology. Referring now to FIG. 4, there 
is shown a flow diagram of the general method for extending 
both SCM and FM solutions according to the present 
invention. The process begins at block 400. In this step, one 
or more SCM activities or Solutions and one or more FM 
activities or Solutions are Selected for integration. Examples 
of SCM activity or solutions are described above. Examples 
of FM activity or solutions are also described above. A 
determination is then made as to whether the selected SCM 
and FM activities or solutions are affected by each other's 
information, i.e. by either FM information, SCM informa 
tion, or both, in decision block 402. Being affected by each 
other's information means that improvements in Strategy, 
tactics, planning, or operations would result by broadening 
the scope of information available through integration. FM 
information is information used by, useful for, required by, 
or available to, FM activities or solutions. Examples of FM 
activity or solutions are described above. Supply Chain 
information is information used by, useful for, required by, 
or available to, SCM activities or solutions. Examples of and 
SCM activity and solutions are described above. 
0263. If SCM and FM information affect each other's 
information, then SCM and FM information is integrated to 
improve the performance of the activity or Solution, in block 
404. This can be performed in a number of different ways, 
depending on the nature of the activity or Solution, and the 
information being integrated. Typical approaches could use 
techniques Such as heuristics, consulting methodologies, 
Simulation, and optimization. 
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0264. Examples of embodiments of this form of integra 
tion include: 

0265 Strategic business design considering taxes, 
transfer pricing, manufacturing and network design; 

0266 Strategic manufacturing and network design 
considering ownership Structure; 

0267 Simultaneous business design and network 
design; 

0268 Sourcing of production (tactical) considering 
tax management, 

0269 Location of new facilities selected consider 
ing foreign exchange risk; 

0270 Vendor selection (strategic/tactical) consider 
ing foreign exchange risk; 

0271 Vendor selection (tactical) considering tax 
management, 

0272 Sourcing of production (strategic/tactical) 
considering foreign exchange risk, 

0273 Reducing Funding Costs and Cost of Capital 
(both short and long term) using Vendor Selection, 
Sourcing of production, and location decisions, 

0274 Location of new facilities selected consider 
ing dividend repatriation; 

0275 Inventorv management considering personal y 9. g p 
property taxes (total cost of inventory); 

0276 Sourcing of production (strategic/tactical) to 
assure profits are in countries where dividend repa 
triation is favorable; 

0277 Vendor selection (strategic/tactical) consider 
ing constraints on dividend repatriation; 

0278 Blocked funds in a country addressed by 
vendor Selection, Sourcing of production (Strategic/ 
tactical), or location decisions; 

0279 Customer selection (product allocation) con 
sidering credit risk (for all operating divisions, etc.); 

0280 Customer selection taking into account for 
eign exchange risk; Customer order Scheduling tak 
ing into account foreign exchange risk, 

0281 Customer order scheduling taking into 
account timing of the cash to cash cycle, and the 
firm's cash needs, and 

0282 Inventory management considering the timing 
of cash flows. 

0283) A determination is then made as to whether the 
process is affected by SCM and/or FM objectives, in deci 
sion block 406. FM activities and solutions frequently have 
different objectives from SCM activities and solutions. For 
example, SCM activities and solutions often have objectives 
Such as improving cycle time, increasing customer Service, 
reducing logistics costs, reducing inventory, improving 
demand forecasts, and improving asset utilization. FM 
activities and Solutions, on the other hand, may have objec 
tives Such as reducing risk, reducing finding costs, maxi 
mizing the value of the firm, increasing liquidity, and 
improving financial asset utilization. Being affected by SCM 
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and/or FM objectives means that improvements in Strategy, 
tactics, planning, or operations would result by broadening 
the Scope of objectives considered in the activity or Solution 
through integration. 

0284. If the process is affected by SCM and/or FM 
objectives, then one or more SCM and/or FM objectives are 
integrated to improve the performance of the activity or 
solution in block 408. This can be performed in a number of 
different ways, depending on the nature of the activity or 
Solution, and the objective being integrated. Typical 
approaches could use techniques Such as heuristics, consult 
ing methodologies, Simulation, and optimization. Examples 
of objectives that could be integrated include improving 
cycle time, increasing customer Service, reducing logistics 
costs, reducing inventory, improving demand forecasts, 
improving asset utilization, reducing funding costs, increas 
ing liquidity, reducing foreign exchange risk or reducing 
cost of capital. 
0285) A determination is then made as to whether the 
proceSS is affected by risk management objectives, in deci 
Sion block 410. In this Step, risk management objectives are 
construed rather broadly to include any form of risk that 
affects the firm, as described above. Many of these risk 
factors are already considered as part of the SCM or FM 
objectives discussed above. However, in Some cases, there 
may be additional risk factors that should be included, either 
because they are not considered explicitly by the SCM 
and/or FM activitie(s) or Solution(s) being integrated, or 
because they are outside the scope of traditional SCM and/or 
FM activities or Solutions. 

0286 If the process is affected by risk management 
objectives, then one or more risk management objectives are 
integrated to improve the performance of the activity or 
solution, in block 412. This can be performed in a number 
of different ways, depending an the nature of the activity or 
Solution, and the objective being integrated. Typical 
approaches could use techniques Such as heuristics, consult 
ing methodologies, Simulation, and optimization. Examples 
of objectives that could be integrated include mitigation or 
reduction of risk factorS Such as market risk, business risk, 
interest rate risk, uninsurable catastrophe risk, weather risk, 
political risk, liquidity risk, credit risk, and counterparty 
risk. 

0287. A determination is then made as to whether SCM 
and/or FM techniques should be employed to benefit the 
process, in decision block 414. FM activities and solutions 
frequently employ different analysis, management, and deci 
Sion Support techniques than SCM activities and Solutions. 
For example, SCM activities and solutions often employ 
approaches from the disciplines of Industrial Engineering, 
Operations Research, and Management Science. FM activi 
ties and Solutions, on the other hand, often employ Solutions 
from the disciplines of Finance, Economics, Financial Eco 
nomics, Accounting, Taxation, Law, and Actuarial Science. 
In this step, it is determined whether the activity or solution 
will benefit from using SCM and/or FM techniques. 
0288). If SCM and/or FM techniques are to be employed, 
then one or more SCM and/or FM techniques are employed 
to improve the performance of the activity or Solution, in 
block 416. Different approaches might be used, depending 
on the nature of the activity or Solution, and the technique 
being employed. Typical approaches could use techniques 
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Such as linear programming, mixed integer programming, 
and other optimization and Scheduling techniques, value at 
risk techniques, option valuation analytics, and portfolio 
management techniques. 

0289 While the invention has been described in terms of 
its preferred embodiment which includes a variety of com 
binations, those skilled in the art will recognize that the 
invention can be practiced with modification within the 
Spirit and Scope of the appended claims. 

Having thus described our invention, what we claim as new 
and desire to secure by Letters Patent is as follows: 
1. A method to assist decision-making, and to closely 

monitor various performance measures of an enterprise by 
extending Supply chain management using financial man 
agement considerations, Said method comprising the Steps 
of: 

Selecting at least one activity or Solution related to Supply 
chain management for consideration; 

determining whether the Selected at least one activity or 
Solution is affected by financial management informa 
tion, and if So, then integrating the affecting financial 
management information with information related to 
the Selected at least one activity or Solution; 

developing a process to generate a strategic or operational 
business plan that provides a Solution for the Selected at 
least one activity or Solution related to Supply chain 
management, 

determining whether the process is affected by financial 
management objectives, and if So, then integrating the 
affecting financial management objectives with objec 
tives related to the process; 

determining whether the process is affected by risk man 
agement objectives, and if So, then integrating the 
affecting risk management objectives with objectives 
related to the process, 

determining whether the process will benefit from utiliz 
ing financial management techniques, and if So, then 
employing financial management techniques benefit 
ting the process, and 

performing the proceSS using information, objectives, risk 
management objectives, and techniques associated 
with the at least one Selected activity or Solution 
including information, objectives, risk management 
objectives integrated in the determining Steps, and 
using financial management techniques identified as 
beneficial to the process. 

2. A method as recited in claim 1, wherein the at least one 
Selected activity or Solution is Selected from the group of 
demand planning comprising: forecasting and targeted 

marketing; 
production planning comprising: category management, 

materials planning, procurement and capacity plan 
ning, 

transportation planning comprising: carrier management, 
load planning and import/export regulations compli 
ance, 

inventory management, 
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transportation Scheduling comprising: route planning, 
vehicle Scheduling and in-transit goods management; 

distribution, finished goods inventory planning, 

distributed resources planning, and 
deployment planning. 
3. A method as recited in claim 1, wherein the financial 

management objectives are Selected from the group of 
reducing risk, reducing funding costs, maximizing the value 
of the firm, increasing liquidity, reducing foreign exchange 
risk, or reducing cost of capital and improving financial asset 
utilization. 

4. A method as recited in claim 1, wherein the risk 
management objectives are related to risks that affect the 
enterprise including insurable risks, market risks, busineSS 
risks, interest rate risks, uninsurable catastrophe risks, 
weather risks, political risks, liquidity risks, credit risks and 
counterparty risks. 

5. A method as recited in claim 1, wherein the financial 
management techniques are Selected from the group of value 
at risk techniques, option valuation analytics, and portfolio 
management techniques. 

6. A method to assist decision-making, and to closely 
monitor various performance measures of an enterprise by 
extending financial management using Supply chain man 
agement considerations, Said method comprising the Steps 
of: 

Selecting at least one activity or Solution related to finan 
cial management for consideration; 

developing a process to generate a Strategic or operational 
business plan that provides a Solution for the Selected at 
least one activity or Solution related to financial man 
agement, 

determining whether the process is affected by Supply 
chain management information, and if So, then inte 
grating the affecting Supply chain management infor 
mation with information related to the process, 

determining whether the process is affected by Supply 
chain management objectives, and if So, then integrat 
ing the affecting Supply chain management objectives 
with objectives related to the process, 

determining whether the process is affected by risk man 
agement objectives, and if So, then integrating the 
affecting risk management objectives with objectives 
related to the process, 

determining whether the process will benefit from utiliz 
ing Supply chain management techniques, and if So, 
then employing Supply chain management techniques 
benefitting the process, and 

performing the proceSS using information, objectives, risk 
management objectives, and techniques associated 
with the at least one Selected activity or Solution 
including information, objectives, risk management 
objectives integrated in the determining Steps, and 
using Supply chain management techniques identified 
as beneficial to the process. 

7. A method as recited in claim 6, wherein the at least one 
Selected activity or Solution is Selected from the group of 
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foreign exchange risk management comprising: manage 
ment of economic exposures, transactional exposures, 
and accounting eXposures, 

working capital management comprising: Short-term 
financing, trade financing, current asset management, 
inter-company financial management, and cash man 
agement, 

investment analysis comprising: analysis of portfolio 
investments, foreign direct investments, and capital 
budgeting, 

capital Structure Strategy and implementation; 
risk management; 
tax management, 

foreign investment analysis comprising: analysis of port 
folio investments, and foreign direct investments, 

foreign operations financing; 

international financing, 
Special financing vehicles, and 
global financing Strategy. 
8. A method as recited in claim 6, wherein the Supply 

chain management objectives are Selected from the group of 
improving cycle time, increasing customer Service, reducing 
logistics costs, reducing inventory, improving demand fore 
casts, and improving asset utilization. 

9. A method as recited in claim 6, wherein the risk 
management objectives are related to risks that affect the 
enterprise including insurable risks, market risks, busineSS 
risks, interest rate risks, uninsurable catastrophe risks, 
weather risks, political risks, liquidity risks, credit risks and 
counterparty risks. 

10. A method as recited in claim 6, wherein the supply 
chain management techniques are Selected from the group 
linear programming, mixed integer programming, optimiza 
tion and Scheduling techniques. 

11. A method to assist decision-making, and to closely 
monitor various performance measures of an enterprise by 
both extending Supply chain management using financial 
management considerations and extending financial man 
agement using Supply chain management considerations, 
Said method comprising the Steps of: 

Selecting at least one activity or Solution related to Supply 
chain management for consideration; 

Selecting at least one activity or Solution related to finan 
cial management for consideration; 

developing a process to generate a strategic or operational 
business plan that provides a solution both for the 
Selected at least one activity or Solution related to 
Supply chain management and for the at least one 
activity or Solution related to financial management, 

determining whether the Selected at least one activity or 
Solution relating to Supply chain management is 
affected by financial management information, and 
determining whether the Selected at least one activity or 
Solution relating to financial management is affected by 
Supply chain management information, and if So, then 
integrating the affecting information with information 
related to both information related to the selected at 
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least one activity or Solution related to Supply chain 
management and information related to the Selected at 
least one activity or Solution related to financial man 
agement, 

determining whether the proceSS is affected by financial 
management objectives, and determining whether the 
process is affected by Supply chain management objec 
tives, and if So, then integrating the affecting objectives 
with objectives related to the process, 

determining whether the process is affected by risk man 
agement objectives, and if So, then integrating the 
affecting risk management objectives with risk man 
agement objectives related to the process, 

determining whether the process will benefit from utiliz 
ing Supply chain management techniques, and if So, 
then employing Supply chain management techniques 
benefitting the process, 

determining whether the process will benefit from utiliz 
ing financial management techniques, and if So, then 
employing financial management techniques benefit 
ting the process, and 

performing the proceSS using information, objectives, risk 
management objectives, and techniques associated 
with the at least one Selected activity or Solution 
relating to Supply chain management and financial 
management, including information, objectives, risk 
management objectives integrated in the determining 
Steps, and using Supply chain management techniques 
and financial management techniques identified as ben 
eficial to the process. 

12. A method as recited in claim 11, wherein the at least 
one Selected activity or Solution related to Supply chain 
management is Selected from the group of 
demand planning comprising: forecasting and targeted 

marketing; 

production planning comprising: category management, 
materials planning, procurement and capacity plan 
ning, 

transportation planning comprising: carrier management, 
load planning and import/export regulations compli 
ance, 

inventory management, 

transportation Scheduling comprising: route planning, 
vehicle Scheduling and in-transit goods management; 

distribution, finished goods inventory planning, 

distributed resources planning, and 
deployment planning. 
13. A method as recited in claim 11, wherein the financial 

management objectives are Selected from the group of 
reducing risk, reducing funding costs, maximizing the value 
of the firm, increasing liquidity, reducing foreign exchange 
risk, or reducing cost of capital and improving financial asset 
utilization. 

14. A method as recited in claim 11, wherein the risk 
management objectives are related to risks that affect the 
enterprise including insurable risks, market risks, busineSS 
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risks, interest rate risks, uninsurable catastrophe risks, 
weather risks, political risks, liquidity risks, credit risk, and 
counterparty risks. 

15. A method as recited in claim 11, wherein the financial 
management techniques are Selected from the group of value 
at risk techniques, option valuation analytics, and portfolio 
management techniques. 

16. A method as recited in claim 11, wherein the at least 
one Selected activity or Solution related to financial man 
agement is Selected from the group of 

foreign exchange risk management comprising: manage 
ment of economic exposures, transactional exposures, 
and accounting eXposures, 

working capital management comprising: Short-term 
financing, trade financing, current asset management, 
inter-company financial management, and cash man 
agement, 

investment analysis comprising: analysis of portfolio 
investments, foreign direct investments, and capital 
budgeting, 

capital Structure Strategy and implementation; 
risk management; 
tax management, 

foreign investment analysis comprising: analysis of port 
folio investments, and foreign direct investments, 

foreign operations financing, 

international financing, 
Special financing vehicles, and 
global financing Strategy. 
17. A method as recited in claim 11, wherein the supply 

chain management objectives are Selected from the group of 
improving cycle time, increasing customer Service, reducing 
logistics costs, reducing inventory, improving demand fore 
casts, and improving asset utilization. 

18. A method as recited in claim 11, wherein the supply 
chain management techniques are Selected from the group 
linear programming, mixed integer programming, optimiza 
tion and Scheduling techniques. 

19. A method to assist decision-making, and to closely 
monitor various performance measures of an enterprise by 
extending Supply chain management using financial man 
agement considerations, Said method comprising the Step of 
generating a Strategic or operational busineSS plan using 
information and models derived from at least one of the 
following Steps: 

a. designing a Supply chain model for a firm utilizing 
firm-specific information including Strategic objec 
tives, a desired level of risk, market position of the firm 
and industry competitive landscape; 

... determining which customer demands to fulfill, and 
when to fulfill them, while factoring in demand uncer 
tainty, capacity and time constraints; 
developing inventory policies to Service Stochastic 
customer demand, using information related to Service 
targets, budgets, Stock out probabilities and costs and 
demand fulfillment rates; 
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d. mitigating foreign exchange risk by considering the 
firm's global foreign exchange position using vendor 
Selection, thereby reducing foreign exchange expo 
Sures, and 

e. dynamically shifting production in coordination with 
procurement planning to locations with weak curren 
cies, thereby reducing production costs. 

20. A method to assist decision-making, and to closely 
monitor various performance measures of an enterprise by 
extending Supply chain management using financial man 
agement considerations, Said method comprising the Steps 
of: 

designing a Supply chain model for a firm utilizing 
firm-specific information including Strategic objec 
tives, a desired level of risk, market position of the firm 
and industry competitive landscape; 

performing at least one optimization technique Selected 
from the group of 
a. optimizing ownership Structure and transfer pricing 

methodologies for an existing profit maximizing 
Supply chain model; 

... optimizing Supply chain design for an existing own 
ership Structure by Seeking to maximize profit or 
value of the firm within the context of international 
taxation and foreign exchange risk; and 

... optimizing Supply chain design Simultaneously with 
ownership Structure, with the objective of maximiz 
ing profit or the value of the firm; 

21. A method as recited in claim 20, wherein the step of 
optimizing Supply chain design for an existing ownership 
Structure considers the foreign exchange risk by trading-off 
the firm’s profitability and benefits of reducing risk by 
creating a Supply chain that is naturally hedged using a 
constrained mathematical model with this trade-off modeled 
in objective function, thereby creating an efficient frontier 
showing optimal expected profits for a chosen level of risk. 

22. A method as recited in claim 20, wherein the step of 
performing at least one optimization technique is accom 
plished by using a network design problem methodology. 

23. A method as recited in claim 20, wherein the step of 
designing a Supply chain model further comprises the Step of 
performing Monte Carlo simulation to test robustness of 
proposed Supply chain designs. 
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24. A method as recited in claim 23, wherein the Monte 
Carlo Simulation provides an analysis of impacts of varying 
foreign exchange rate Scenarios. 

25. A method as recite in claim 23, wherein the Monte 
Carlo Simulation provides and analysis of impacts of foreign 
eXchange movements on profitability of a Selected Supply 
chain design, wherein a customer demand is correlated with 
foreign exchange rates. 

26. A method to assist decision-making, and to closely 
monitor various performance measures of an enterprise by 
extending Supply chain management using financial man 
agement considerations, Said method comprising the Steps 
of: 

designing a Supply chain model for a firm utilizing 
firm-specific information including Strategic objec 
tives, a desired level of risk, market position of the firm 
and industry competitive landscape; and 

estimating a loSS in profitability associated with designing 
a Supply chain to reduce risk, and 

implementing the Supply chain model designed in the 
designing Step if a cost of obtaining a similar position 
using traditional financial risk management techniques 
is more than the cost using the Supply chain model 
designed in the designing Step. 

27. A method to assist decision-making, and to closely 
monitor various performance measures of an enterprise by 
extending Supply chain management using financial man 
agement considerations, said method comprising the Steps 
of: 

designing a Supply chain model for a firm utilizing 
firm-specific information including Strategic objec 
tives, a desired level of risk, market position of the firm 
and industry competitive landscape; and 

identifying optimal Supply chain designs to maximize 
profitability or firm value at a selected risk level, with 
respect to at least one Source of risk. 

28. A method as recited in claim 27, wherein the at least 
one Source of risk is Selected from the group of political risk, 
catastrophe risk, business risk, geographical risk and local 
market riskS. 


