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ABSTRACT

Every transaction, toward physical exchange of goods involves flows of information, material, 
money, manpower and capital equipment, wherein flows involving information, material and 
money are vital to maneuver. The exchange of goods necessitates physical flow, information 
flow and financial flow imbibing inbound logistics and outbound logistics to deliver right 
material, at right place in right time with right information. The financial flow involves 
the transaction made either in soft or hard format calls for documents for purchase, sales, 
shipping, inventory, billing etc. The outcome of every transaction involves exchange of funds. 
The real hidden potential among the various flows has not been tapped for many decades as 
the various flows remained unsynchronized. An attempt made to optimize flow singly resulted 
in vain hence for reaping maximum benefits, the combination of the three flows has to be 
integrated and optimized.  

This paper studies the conditions that have led the industry to acknowledge the relationship 
among these three flows, how their integration will improve efficiency all along the value 
chain, and the key challenges faced by the decision makers for achieving that integration. 
Finally, a case study of a hypothetical company Reliablecure, an Indian medical supplies 
company, has been illustrated for its successful ability to get the highly perishable surgical 
wound adhesives from its’ manufacturing facility in Austria to surgeons across the US, just 
by seamless integration across the value chain. 

I .  INTRODUCTION

The era of the traditional business transaction 
is on the verge of paradigm shift with the 
advancement of revolutionized Information 
and Communication Technology (ICT). The 
Supply chain process so evolved emphasized 
on the role to be played by each player of the 
supply chain to make collaborative effort 
for the business success. As per Towill 

(1997) ʻall players must think and act as 
one  ̓ so that the supply chain is seamless 
with both information and material flows
fully integrated. The research on supply 
chain process revealed many important 
flows responsible for the effective business
transaction. The various flows involved in
the supply chain process are depicted in the 
Figure1.
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The physical flow includes the movement
of goods from a supplier to a customer, 
as well as any customer returns or service 
needs. The financial flow consists of credit
terms, payment schedules, and consignment 
and title ownership arrangements. The 
information flow involves transmitting
orders and updating the status of delivery. 
The physical supply chain and the financial
supply chain existed virtually in all forms 
of commerce (Thompson, 1998). With the 
advent of Information and Communication 
Technology (ICT) the third supply chain 
i.e. Information Supply chain has taken 
place in traditional supply chain.  Every 
transaction, meant for physical exchange of 
goods further involves flows of man power
and capital equipment, thus it involves 
flows of information, material, money,
manpower and capital equipment, wherein 
flows involving information, material and
money are vital to maneuver. By sharing 
this data “upstream” (with a companyʼs 
suppliers) and “downstream” (with a 
companyʼs clients), SCM applications 
have the potential to improve the time-to-
market of products, reduce costs, and allow 
all parties in the supply chain to better 
manage current resources and plan for 
future needs. According to Forrester (1958), 
managementʼs success depends upon these 
flows and the system that interlocks these
flows in order to amplify one another and

its subsequent fluctuation which influences
the strategic decision, policies towards 
organizational structure and investment 
choices leading to companyʼs survival and 
its growth. 
Companies today invest large amounts of 
capital and human resources attempting 
to eliminate every bit of inefficiency out
of their physical supply chains. At the 
same time, theyʼre investing millions 
on solutions to streamline their financial
supply chain (for instance IBM has signed 
a two and half year, USD 29 million 
consulting contract to streamline Southern 
Companyʼs financial, supply chain and
work management operations (SDA 
Asia,2006). IBMʼs investment is seeking on-
demand data and information to strengthen 
physical flow to serve their customers, by
improving operations, enabling proactive 
maintenance, and contributing to fewer 
and shorter outages). Both of these efforts 
have yielded significant benefits. Yet they
fail to capture the full economic value and 
efficiency that could be achieved through
closer collaboration between the physical 
and the financial supply chains which is
evident from the industry success rate and 
industrial business growth. Many industries 
in India failed to synchronize their physical 
and financial supply chain and thus faced
liquidity crunch leading them to reduce 
their offerings or succumbed to sick unitʼs 
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declaration. As per The Board for Industrial 
and Financial Reconstruction (BIFR) as 
of March 1995, and subsequent report in 
Business Line newspaper, there were more 
than 271,000 sick industrial units in India  
with outstanding bank credit of Rs. 137,390 
million, of  these 99 per cent companies 
belonged to the small- scale industry. These 
sick companies accounted for 6.7 per cent of 
the total bank credit and 13.3 per cent of the 
total bank advances to industry. 

II. NEED OF THE HOUR

The management of the physical supply 
chain has evolved from an emphasis on 
the individual logistics functions like 
transportation and warehousing, to the 
integration of those functions within the 
organization, and now to planning and 
collaboration between trading partners 
(Taylor, 2003). Well run companies have 
streamlined their physical supply chain flow
by implementing Material Requirement 
Planning (MRP) to effectively control 
their materials. Power of planning was 
further enhanced by focusing further 
using Manufacturing Resource Planning 

(MRP-II) to take care of the various 
resources. The latest in the chain is ERP 
and SCM software which are being used to 
integrate to take care of the business as a 
whole. Over the past few years, most well run 
companies have focused on improving their 
physical supply chain efficiency (Carr, et al.,
2004). In doing so, they have realized such 
benefits as shorter time to market, reduced
production costs, lower inventory costs, and 
closer collaboration between trading partners 
(Boubekri, 2001).Well run companies also 
follow twelve rules for simplified material 
flow (Towill, 1999 ) for cost cutting and
increasing competitiveness.

Similarly, leading organizations have been 
working to improve their financial supply
chains in recent years. The traditional 
process of purchasing and receiving is being 
done in isolation hence cerates complexity 
in financial flow. The traditional buy or
sell process if invoked through electronic 
invoice presentment and payment (EIPP) / 
Electronic Bill Presentment and Payment 
(EBPP) solutions will provide hassle free 
settlement between two parties. EIPP 
involves automating everything from how 

the seller presents an invoice 
to how a customer pays the 
bill. The most obvious savings 
come in staff, paper and 
postage, but vendors say that 
as much as 85% of the benefits
result from eliminating manual 
work such as negotiating 
billing disputes with 
customers and cutting refund 
checks(Computerworld). As 
per Gartnerʼs research, the 
savings through EIPP could 
be average $5.7 million 
annually, or $7.25 per invoice 
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(Computerworld). The traditional purchase 
and receipt operation is depicted in Figure 2 
which is reinforced with the use of EIPP and 
EBPP to give seamless information flow. The
financial supply chain has to be integrated
by synchronizing different departments 
working for distinct functions like sales, 
marketing, purchase, development etc. 
The integration can provide useful linkage 
between cash inflows and outflows with
high accuracy in the shortest possible time. 
The financial supply chain as whole or apart
thereof can be strengthened by using the 
latest software, a more recently using EIPP 
to take care of the accounts receivables 
(AR), accounts payables (AP), and general 
ledger (GL). The financial supply chain is
much broader as it incorporates not only 
the flow of financial information, but also
financial products such as credit assessment,
risk management, financing, payments, and
servicing. 

The Internet is one step in a long 
transformation, which dates back to 
the telegraph, and which we call the 
“information logistics” revolution. Figure 3 
depicts the integration of information with   
physical flow and financial flow. According
to Seetharaman, et al., (2004), exchanging 
information electronically replaces paper 

and person and provides the benefits like a
long-term decline in the cost and complexity 
of interactions between economic actors. 
The progression from telegraph to telephone 
and to Internet is largely the result of one of 
bandwidth and network convergence.

Logistics is the art and science of moving 
things from one place to another. The key 
variables involved in the physical logistics 
are time and cost. Optimizing physical 
logistics was impossible beyond a certain 
point before better information logistics were 
applied to the problem (Benko & McFarlan, 
2003). Electronic data interchange (EDI) 
and now the Internet has allowed far more 
efficient information exchange between
suppliers, manufacturers, distributors, 
and customers using industry-standard 
EDI messaging. Such close integration 
allows better support and re-engineering of 
business processes to achieve greater speed, 

reliability, control, and cost 
savings. This improvement 
in information logistics 
has translated directly into 
better physical logistics 
(Ritchie & Brindley, 2000). 
The goal of successful 
supply chain management 
is to minimize mass and 
time. To do this effectively, 
one must be able to measure 
the costs associated with 

not only the physical movement of the 
product and the associated information 
requirements, but also the costs associated 
with the inventory: financing, taking credit
risks upon sale, supporting trade credit 
and the like. Because few companies 
have a clear idea of this “total” cost, they 
tend to target the more tangible elements 
of logistics costs, such as transportation 
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and warehousing. As with every service, 
however, there is a point at which costs 
can no longer be reduced without affecting 
service quality (Ziethaml & Bitner, 2003). 
Meanwhile, while many believe that the 
reduction in inventory carrying costs over 
the last several years is due to great strides 
in reducing inventory levels, the facts show 
that a marked reduction in interest rates over 
the same time frame has driven the majority 
of the benefits, apart from the many other
factors like the use of IT in supply chain 
and JIT. In short, cost reducers, or logistics 
companies seeking new sources of revenue, 
need a new, more tangible target. When one 
considers the total dollar value of goods 
shipped through third party providers, the 
value created by reducing the financing cost
by even a few basis points is far greater than 
any cost savings possible from traditional 
transportation and warehousing targets 
(Rahman, 2003).

Three phenomena imbibing information 
sharing on shipment status, product 
availability and longer trade terms pose 
greater threats as they drive the cost 
reduction opportunity, moreover none of 
these are likely to go away anytime soon, 
The failure of supply chain information 
owners to share and coordinate shipment 
status in order to avoid rigorous follow-
up cost and product availability data with 
financiers, drives financing costs artificially
higher; the third, the relentless pressure on 
suppliers in virtually every industry to accept 
longer and longer trade terms to enhance 
their customers  ̓ return on invested capital 
(ROIC) and return on assets (ROA) comes 
from shareholders pressure: when managing 
ROA, if you cannot increase the “R”,  reduce 
the “A”. In short, own the inventory for the 
shortest time possible.

III. SITUATION WARRANTING 
    INTEGRATION

a. Lack of Information Sharing
Could owners of supply chain information, 
if that information were shared, influence
the costs to finance inventory? Consider the
components of an interest rate; In addition to 
the cost to fund, embedded in any financierʼs
rate is the risk premium associated with 
credit and the costs to service (for instance 
A company with the highest credit rating, 
AAA, will pay less to raise funds under 
identical terms and conditions than a less 
creditworthy company with a lower rating, 
say BBB.) e.g. the costs to audit and inspect 
inventory. In effect, financiers seek out the
same information that logistics providers 
require to provide service to their customers, 
and/or that customers gather directly, as 
financiers rely on asset tracking as a means
to verify collateral levels and location to 
establish borrowing bases from which they 
extend credit. This alone provides a revenue 
opportunity in that real-time information 
on inventory levels and status has value 
to financiers because certainty of asset
location and control of physical movement 
and possession results in a reduction in risk 
that can be reflected in the cost of credit. Put
another way, the risk premium and servicing 
cost components of the interest rate are 
artificially high because financiers gather
supply chain information independently and 
far less accurately than logistics providers, 
increasing risk and cost, resulting in an 
artificially higher rate. In short, reliable
supply chain information is credit enhancing. 
Owners of this information have a great 
asset, but they fail to maximize its value.
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b. Poor Coordination
At the same time, each supply chain 
participant typically arranges financing
separately. Suppliers establish lines of credit 
with financial service providers to acquire
equipment to produce their products, to 
provide financing to build inventory and
to support the extension of trade credit. 
Manufacturers, distributors and value 
added re-sellers follow the same practice 
(see Figure 4). In so doing, each participant 
typically utilizes different financial service
providers, each with its own terms and 
conditions, pricing hurdles, risk parameters, 
credit capacity and industry/product 
knowledge. Objective coordination (Shared 
objective of optimizing the supply chain 
efficiency in order to compete with similar

supply chain to increase competitiveness 
in the market) with information exchange 
and physical movement through the supply 
chain (Lummus, et al., 2001) to support the 
financing of inventory as it passes from one
participant to the next is rare. As a result, 
process duplication occurs between suppliers 
utilizing a variety of different finance and
logistics providers. In short, supply chain 
partners rarely talk about financing as part

of their vendor negotiations, and as a result 
all pay more.

c. Elongated payment terms
Countless suppliers are in effect financing
their customers, as “net 30” becomes net 60 
or worse. Most supplier discounts e.g. 2% 10 
days/net 30 are either not taken or abused. 
Again, the Fortune 1000ʼs relentless focus 
on ROA is the culprit; in effect, suppliers 
who do not want to lose an important 
account pay the price.

As a result, a gross inefficiency exists in
most supply chains as higher cost of capital 
suppliers finance lower cost of capital
manufacturers (Rafuse, 1996), assemblers, 
retailers or distributors. Almost regardless 

of industry   computer 
PCs, automotive and 
retail to name a few 
the little guys are 
financing the big guys,
creating a significant
revenue opportunity 
for supply chain 
information owners 
to share their data on 
product movement and, 
working in conjunction 
with financiers, to
manipulate the resulting 

arbitrage opportunity while earning a slice 
of the financing revenue in return.

VI. NEED FOR INTEGRATION

Although companies have made significant
progress improving their physical, 
information and the financial supply chains
individually, they have made comparatively 
little progress toward integrating the three. 
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The result: thereʼs a powerful, largely 
untapped opportunity to dramatically 
improve supply chain efficiency and add
economic value.

The extent of that opportunity is reflected
in the inefficiencies that currently exist
(Rainbird, 2004). For example, while 
procurement seller hubs automate the 
procurement process, they still require 
buyers to go offline to make the payment
(refer Figure 2; in absence of e-payment 
option the payment is made offline). This
increases the time-to-order-completion, 
transaction costs, and reconciliation activities 
(Svensson, 2003). Following the decision to 
buy an item, a customer might still need to 
call his banker to finance a purchase. This
elongates the purchase execution cycle and 
the inventory hold time while delaying the 
receipt of payment for the seller. Product 
managers that do not consider the payment 
history of their customers may price 
products at a margin insufficient to recover
the long payment cycle and the many hours 
of customer follow-up work by their AR 
staff.

These examples of real life problems occur 
at the interface between the physical, 
information and financial supply chains.
Typically, such issues have been handled 
in a cumbersome, manual way. Or they fall 
through because they do not fit squarely into
one supply chain, and thus are not owned 
by any single individual or department. 
These examples of uncoordinated physical 
and financial supply chain activities are
a financial detriment to an organization
(Lin, et al., 2005). Further, they impede the 
development of a mutually beneficial and
financially solid relationship with trading
partners.

Problems at the physical-financial supply
chain interface affect other performance 
metrics as well, such as inventory turns, 
safety stock availability, manual processing 
costs, and dropped transactions because 
of inefficiencies. Granted, the lack of
collaboration between the two supply 
chains is not solely responsible for poor 
performance in these areas. Yet it certainly 
is a major contributing factor—one that 
needs to be aggressively addressed.

V. STEPS IN INTEGRATION

Gaining visibility over the transactional 
flow among buyers, suppliers, logistics
providers, intermediaries, and financial
services providers can eliminate many of 
these costly inefficiencies (Walters, et al.,
2002). Just as importantly, it can open the 
door to revenue-generation opportunities. 
Collaboration between the physical and 
financial supply chains is the key to fully
realizing these cost-reduction and revenue-
enhancement advantages.  Three types of 
collaboration opportunities (refer Figure 5) 
are especially promising:
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Collaboration of physical supply chain 
systems to ERP systems 
This type of collaboration (for example, 
the procurement system to the payment 
system) allows for information to flow
from one system to another (an “electronic 
handshake”) such that trading partners do 
not have to re-enter information or step out 
of the interaction to complete the next step 
(Walters, 2004). Effective collaboration 
between systems can do following: cut the 
time required to complete a transaction; 
reduce errors in re-keying information and 
reconciliation cost on the back end; increase 
the likelihood that trading parties complete 
transactions; and facilitate a more efficient
interaction between trading partners.

Collaboration between customer behavior 
and financial products and services
This opportunity speaks to the ability to 
understand the trading partners  ̓ financial
needs and preferences at a particular 
interaction point, and then provide the 
appropriate financial products at the right
time to streamline the supply chain. Consider 
the following example of a foreign buyer that 
is purchasing a large piece of equipment. 
At the point of transaction, the seller may 
be able to offer that buyer a letter of credit 
option, a financing option, and a capability
to electronically track the shipment through 
customs, allowing for immediate payment 
upon customʼs inspection of the goods. This 
arrangement brings important-advantages 
to both parties. The seller not only reduces 
the time needed to get the inventory out and 
accepted at the destination, but also taps into 
a new revenue stream by offering access to 
financial providers. The buyer is happier
because of the “no-hassle” transaction 
process.

Collaboration based on business 
intelligence
This opportunity means that the right 
financial or physical information is made
available to the right person at the right stage 
to enable superior decision-making. Today, 
trade terms often are set a standard way (for 
example, two percent discount in 10 days/
net 30) and usually do not discriminate on 
the basis of past performance. Take our same 
example of the International buyer. Typically, 
the buyer would pay 90 days out—which 
means that the seller is basically funding the 
buyer 60 days of capital. Assuming a cost 
of capital at 10 percent, that is 1.67 percent 
of lost capital for the 60 days of outstanding 
receivable. On a $100,000 invoice, that 
would be $1,667 for 60 days. Armed with 
this kind of information, a company can 
more intelligently price the product and the 
relationship.

The key to capitalizing on these collaboration 
opportunities is to automate the business 
processes using any of the e-collaboration 
tools (refer Figure 5) and integrate financial
processes and information throughout. Few 
of these processes are integrated today. 
But once those processes are integrated, 
trading partners will have access to the right 
products and service when they need it on 
a transaction basis—irrespective of which 
electronic channel they use (Neves, et al., 
2001). Further, the buyer, seller, and all of 
intermediaries will have a single, consistent 
and complete view of the transaction. The 
buying process will be less prone to error, 
and management will have a complete and 
accurate base of enterprise information.

VI. BENEFITS OF INTEGRATION

The business benefits of Integration include
revenue enhancing, cost reductions, 
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efficiency improvement, and aid in future
planning (Zeichick, 2004). The benefits of
integration are compelling for all parties 
involved in a transaction—sellers, buyers, 
and solution providers.

For sellers, end-to-end financial integration
facilitates demand forecasting, improves 
the ability to manage credit risk, sharpens 
the focus on dispute resolution, and reduces 
the need for internal financing of accounts
receivable. When purchase orders, shipping 
documents, and invoices are error-free, 
buyers accept them faster, decreasing 
a sellerʼs DSO. Working capital is thus 
reduced in two ways: (1) fewer exceptions 
in order processing smoothes order flows,
trimming inventory levels and (2) faster and 
more predictable cash flows create earnings
stability, lowering company-specific risk
and, thus, the cost of capital. Processing 
costs decrease by reducing the need for labor, 
paper, and manual processing equipment. 
This can translate to a three to five percent
reduction in a sellerʼs total purchase costs 
(Walters, 2004).

Integration of the three flows also paves the
way for creating new revenues. Sellers can 
offer buyers a broad selection of financial
services, such as risk mitigation and spot 
financing, on an individual transaction basis.
In turn, access to information opens up other 
possibilities in planning and analysis and in 

customer service. Detailed account histories 
help build a better base for forecasting and 
identifying service and sales opportunities. 
And importantly, the availability of accurate 
invoice and payment information lets 
companies do a better job of negotiating 
trade terms.

Buyers can enhance their ability to 
forecast and synchronize purchase arrivals, 
thereby reducing working capital. By 
eliminating manual processes and reducing 
reconciliation costs, buyers can reduce 
overall purchase costs by two percent to four 
percent (Spekman & Davis, 2004). They 
also can improve transaction efficiency by
being able to walk through a transaction in 
one sitting without having to go offline for
activities like financing.

For solution providers (such as ERP 
companies and providers of financial
products) the greatest opportunity lies in 
creating new revenue streams. They can 
accrue reseller and “click-charges” from 
corporate clients for initial solutions such 
as invoice presentment and payment, which 
perhaps could be jointly marketed with 
physical fulfillment and logistics software
providers.

Additional possibilities center on the 
availability of more comprehensive data 
about transactions and their participants. 
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Such information has great value in 
enhancing supply chain processes. The 
buyer-seller negotiation process can be 
improved through actionable information 
about the total cost of responding to a 
request-for-quotation. Such comprehensive 
information would, for example, allow 
companies to more accurately quantify the 
risk and cost implications of using certain 
financial products like insurance and trade
financing. The negotiation process also can
be improved by the capability to track the 
cost (working capital, float, and so forth) of
a supplierʼs prior deviation-to-service level 
in areas such as invoice accuracy. Third-
party solution providers are especially 
well positioned to offer such value-added 
information.

VII. KEY CHALLENGES IN   
        INTEGRATION

The benefits of physical, information
and financial flow integration are far too
compelling to ignore. But for companies 
to fully capitalize on the opportunities, 
they need to first overcome some key
challenges:
    
Organizational maturity and 
sophistication 
Physical and financial collaboration is best
undertaken by organizations that are already 
on the supply chain transformation path. 
Companies need to improve the efficiency
of both their physical and financial supply
chains before they can begin to successfully 
integrate the two.

Organizational barriers
Departments within organizations have long 
tended to operate independently, acting 
within their individual silos (Walters & 
Lancaster, 1999). Breaking down these 

walls will help ensure ownership of all the 
collaboration activities-regardless of where 
they occur at the physical-financial supply
chain interface. As the barriers crumble, 
companies will find that many touch points
between the physical and financial supply
chain need to be examined and redefined.

Solution provider network
There is no single provider that can bring 
about physical-financial collaboration. The
solution needs to be carefully pieced together 
from various providers. Companies must be 
willing and able to knit together providers 
that enable the successful collaboration of 
the two supply chains (Porier, 2002).

The task of integrating the three flows
may at first seem overwhelming. But
organizations can take certain steps to get 
them on the road to realizing the full value 
of collaboration. First, break up the task 
into bite-sized chunks. Identify two or three 
key pain points, such as reconciliation costs 
or days of sales outstanding, and begin to 
focus intensely on those areas. Donʼt try to 
take on the entire supply chain all at once. 
Second, once the critical pain areas are 
identified, work backwards to define the
interaction points, information needs, and 
product/service requirements. Third, create 
a cross- functional task force. The team 
should include representatives from finance,
logistics, procurement, and IT. Task the team 
with defining the entire flow of processes
surrounding the pain point and then solving 
the problem. Finally, act quickly. Delays 
only forestall the realization of the benefits
(Martin, 2004)

The economic advantages of efficiently
managing the three flows have been
demonstrated over and over again by 
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the industry leaders. Companies that can 
successfully integrate these three flows will
see those competitive advantages reach a 
new, breakthrough level.

With the advent of ICT the organizations 
have started to tap its potential but still they 
face the following challenges:
a) Cross-Functional Business Processes: 

An end to end business process still runs 
across multiple applications.

b) Global trading Communities & standards 
Compliance: As organizations expand 
into new regions and industries they must 
integrate new data formats

c) Multi Channel Support; Companies must 
be able to provide multiple application 
interfaces, devices (i.e. Wireless), and 
partner connectivity options

d) Event driven Architecture: For every 
event, there is a necessary reaction in 
order to complete a process.

e) RFID: New mandates for visibility and 
transparency throughout the supply 
chain

VIII. THE CASE OF 
          RELIABLECURE

Reliablecure Corporation - a Mumbai-based 
supplier of biological adhesives that are 
used to close surgical wounds - is a global 
company that relied on multiple supply 
chain partners. To get its adhesives from the 
manufacturer in Vienna, Austria, to hospitals 
in the United States, Reliablecure has to 
work with several companies, including the 
manufacturer in Vienna, a freight forwarder, 
a warehouser, and a package delivery 
company. As a result of the complexities 
of supply chain coordination, inbound 
transportation could take up to two weeks.

Reliablecureʼs supply chain was also 
missing the seamless infrastructure among 
the various members. Disparate information 
systems belonging to different partners 
could not always communicate order status 
information in an automated fashion. Getting 
outside financing was also a particular
challenge. The highly perishable nature of the 
inventory in transit - Reliablecureʼs adhesive 
contains blood plasma components that have 
to be kept at temperatures ranges between 
2°C to 8°C,  meant that lenders faced higher 
risks that their collateral would lose some or 
all of its value. Should valuable inventory 
get compromised somewhere along the way, 
the lender would lose its security, a risk 
few lenders would be willing to take. And 
without an integrated information platform 
to pinpoint the exact location and value of 
the goods at any given point in transport, 
getting at the collateral posed even more 
problems. Thus, Reliablecureʼs could not 
find lenders that would use its inventory to
secure a loan.

IX. HOW INTEGRATION 
      BENEFITTED  
      RELIABLECURE

What Reliablecure needed - what many 
other companies need today - is an integrated 
approach to global commerce. There are few 
finance companies that have transportation
and/or logistics capabilities. Conversely, 
there are few transportation and logistics 
firms that have lending capabilities. But with
todayʼs focus on supply chain management 
and an understanding by the various supply 
chain “links” that collaboration and an 
“overlap” of supply chain activities can 
make processes more efficient and profitable,
finding sources that offer integrated solutions
is critical (Mieghem, 1999).
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Some service companies have introduced 
software (RFID in combination with 
Electronic Product Codes (EPC) can help 
computers automatically and uniquely 
identify everyday objects) that can help 
integrate the tracking of goods and materials 
with the payment, integrating the flow of
funds with the actual physical movement 
and management of the goods from point of 
origin to point of destination (Shiels, 2003). 
This is particularly important in the case of 
time-sensitive inventory, such as that being 
produced by Reliablecure, or when trying 
to secure financing against Inventory that is
warehoused overseas or is in transit. Once 
the capabilities of logistics, transportation, 
and financing can be brought together, then
a number of cash-flow opportunities begin
to emerge.

X. HOW RELIABLECURE 
    CHOOSE A SUPPLY 
    CHAIN FINANCIER

Financing is still not considered an integral 
part of the supply chain and a linear activity. 
Supply chain is considered to be as plan, 
buy, make, move, and sell. Although, the 
concept of supply chain financing is still at its
infancy but it can make a huge difference to 
a companyʼs cash flow and to its operational
savings. (Farris, et al., 2002).

The answers to the following questions may 
be helpful in deciding whether a financial
service provider will be able to provide 
supply chain financing?

Q1.  Is your financial supplier linked to a
logistics or a transportation company? 
Can they share information?

Q2.  Does your financial supplier have
warehouse capabilities?

Q3.  Can your financial supplier help track
your inventory? Can it share this 
information   with other providers?

Q4.  Can it link its lending capabilities to 
your supply chain activities of plan, 
buy, make, move, and sell?

Q5.  Can your financial supplier help move
and manage your goods?

The financial advantages of integrating
goods, information, and funds were 
quickly apparent to Reliablecure, which 
recently selected one company to handle 
some of these key financial services,
thereby eliminating a great deal of 
risk and optimizing its transportation/
financial efforts. This firm now provides
Reliablecureʼs entire distribution network - 
from the manufacturer in Vienna to hospitals 
in the United States. The firm knows exactly
where the products are at any given point 
along the way. And, more importantly, so 
does its financial service provider, which is
assuming the risk of perishable inventory. 
This would be difficult to achieve if it were
not the same company moving the goods, 
managing the information, and financing
the Inventory. Because it will be part of the 
operational effort, the provider was able 
to give Reliablecure a larger line of credit 
than the Indian company could get through 
a traditional lender. Reliablecure received 
a $ 6 million line of credit -secured by 
its inventory, biological adhesives - and 
accounts receivable.

Reliablecure also has less to worry about 
on the logistical side. The provider picks 
up the shipments at the Vienna facility, puts 
them on refrigerated airplanes, and manages 
the customs clearances and transport to the 
providerʼs refrigerated warehouse facility 
in the Fort Worth-Dallas area. There, the 
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biological adhesive is stored and catalogued 
in the providerʼs warehouse management 
system. When orders come in from hospitals 
and medical clinics, the providerʼs personnel 
pack the biological adhesive into special 
ice-packed cooler containers and send 
the containers to their destinations via the 
providerʼs small-package network.

This integrated distribution approach has 
yielded big benefits for Reliablecure in
terms of speed of delivery. The company 
has cut the time required for inbound 
transportation in half - no small advantage 
considering the perishable nature of the 
inventory. The reduction of days-in-transit 
has also enabled Reliablecure to reduce 
inbound transportation costs.

Whatʼs more, dealing with a single-source 
provider has soothed Reliablecureʼs 
administrative headaches. Freed from 
having to coordinate multiple suppliers, the 
company can concentrate on marketing its 
innovative surgical products to the medical 
industry.

Thereʼs progress on the Information side of 
things, too. The flow of information is now
virtually seamless, starting with electronic 
pre-alerts sent by the provider to U.S. Customs 
and the Federal Drug Administration. Armed 
with precise information about the exporter 
and importer as well as content and values, 
U.S. officials can often clear the goods
before the planes even land. Once inside the 
country, several of the providerʼs systems 

continue the exchange of information. Order 
management, international trade, inventory 
management, and package tracking systems 
are all interconnected, minimizing the risk 
and agony of Treasurerʼs and CFOʼs against 
manual errors, tempered shipping container 
and misplaced shipment which may put 
companyʼs reputation at risk.

XI. CONCLUSION

Reliablecure is a lesson on the power of 
goods, information, and funds flowing
together in an integrated, coordinated 
fashion. Itʼs not important which provider 
is offering these capabilities. The lesson 
to be taken from this case study is that it 
illustrates the possibilities of how far a 
collaborative relationship can go and what 
can be accomplished for global companies. 
It can serve as a successful model and give 
those that are investigating these concepts 
an idea of how to optimize the relationship. 
The secret lies in addressing all three flows
of commerce - and doing so as seamlessly 
as possible.

Failure to properly manage the flow of
goods will likely mean that your products 
wonʼt make it there on time without costing 
you a fortune. Without proper information 
management, you wonʼt be able to tell your 
customers when their orders are coming. 
Without adequate working capital and 
financial flexibility, you wonʼt be able to pay
your suppliers and expand your business. 
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ABSTRACT

This paper is a conceptual study of trade-offs and compromises, both from the perspective of 
their formulation at the strategic level and of their daily use in workshops.  It suggests tools 
that can be used for better compromise management within organizations.  This paper makes 
four propositions: (1) trade-offs are a form of common knowledge embedded and encultured 
in organizational systems, (2) trade-offs form configuration that are time- and context-sensi-
tive, (3) configuration tables presented in this paper are one way of modelling the contextual
sensitivity and the connectivity of trade-offs, and (4) cladistics classification is one way of
modelling the dynamic structure of trade-offs.  These propositions are illustrated by an in-
depth case study and by a survey of the hand tool industry.

I. INTRODUCTION

Trade-offs in operations strategy are current-
ly the subject of new conceptual studies, led 
primarily by Slack (1998) and Da Silveira 
and Slack (2001).  Trading-off means to bal-
ance two situations against each other in or-
der to get an acceptable result.  In constrast, 
a compromise is an agreement between two 
people or groups in which both sides agree 
to accept less than they first asked for and
to give up something they value.  In other 
words, in every compromise there is the 
expression of one or several trade-offs by 
individual parties.  Consistently with Da 
Silveira and Slack (2001), the objective of 
this paper is to propose tools and techniques 
for managing tradeoffs in various situations 

faced by managers. It holds that trade-offs 
are central to operations strategy.  This pa-
per is a contribution toward a better defi-
nition of trade-offs and compromises with 
the utltimate objective to provide tools and 
techniques that managers can use for com-
promise management. 

This is a research study is application of 
that theory on operational and strategic de-
cisions. It starts with a literature review of 
trade-offs in the decision science literature 
and in the operations strategy literature.  The 
differences between the quantitative and the 
qualitative trade-offs discussed by both sides 
are analyzed and used to refine the definition
and modelling of strategic trade-offs.
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This paper is primarily conceptual, although 
the propositions that are formulated are il-
lustrated with one in-depth case study and 
data from another research project, not ini-
tially designed to study trade-offs.

II. LITERATURE REVIEW

Trade-offs in decision Science
Trade-offs are commonly discussed in de-
cision science.  However, trade-offs are 
typically discussed and modelled in specific
situations, e.g. an economic order quantity 
model.  For example Roemer, Ahmadi and 
Wang (2000) modeled the trade-off be-
tween product development time and costs 
to select optimal overlapping strategies 
between the design and the development 
stages.  Another example is a study of the 
trade-off between inventory levels and the 
delivery leadtime offered to customers in 
achieving a target level of service (Glasser-
man and Wang, 1998).  Although examples 
of research papers focusing on trade-offs 
could be multiplied in this paper, there has 
not been in decision science any conceptual 
work attempting to build a “theory of trade-
offs”.  However, the decision science litera-
ture on trade-offs can easily be presented in 
two categories:

• Optimization problems with a monetary 
objective function

• Preference modelling problems

In the first case, optimization problems, the
problem of decision makers is to position 
themselves at an optimal point defined as a
minimum cost or a maximum profit point. 
For example, in the economic order quantity 
model, the objective is to find the best com-
bination between setup costs and inventory 

carrying costs.  As inventory carrying costs 
decrease setup costs increase automatically, 
but the rate of decline of carrying costs is 
higher than the rate of increase of setup costs 
up to the optimal point.  This later property 
is noteworthy as it indicates clearly that in 
this first class of trade-off problem, there is
no ambiguity nor uncertainty regarding the 
trade-off.  What is being reduced –carrying 
costs- offsets what is being increased, and 
these changes are measured.

In the second case, decision makers are 
faced with the additional difficulty of deal-
ing with non homogenous and conflicting
objectives.  The investorʼs dilemma is the 
most standard example: achieving a high 
return on investment is desirable,  as is tak-
ing little risk when investing.  However, 
low risk investments bring low returns,  and 
high returns only come with high risk.  The 
concept of expected monetary value (typi-
cally derived from a decision tree) can be 
used as a benchmark for decision making 
in some simplified situations (dominance). 
However, in the most general case, to make 
a decision requires to express oneʼs prefer-
ence between two or more conflicting objec-
tives, which necessitates the combination of 
different scales: e.g. a return in percent and 
a measure of risk.  It is for this purpose that 
utility functions are introduced in a decision 
model: their goal is to expresse on a single 
scale the utility associated to different al-
ternatives, and to select the highest utility 
alternative.  In its most simple form, an ad-
ditive utility function can be used between 
several conflicting objectives in a situation
of risk neutrality.  For more subtle situations 
where risk postures are non neutral (e.g. risk 
aversion), more advanced utility functions 
can be used: this is the field of multiattribute
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utility theory (MAUT).  Clemen and Reilly 
(2001) provides a good survey of utility 
functions and their application to decision 
making.  Although utility functions are the 
theoretical solution for decision making 
problems involving trade-offs between dif-
ferent decision variabes, their formulation 
and use is based on a number of assump-
tions.  Research by cognitive psychologists 
has shown that in the most general case, 
decision makers make decisions  in a way 
that is not consistent with the assumptions 
legitimizing the use of utility functions.  For 
example, Tversky and Kahneman (1981) 
presented two key issues: 
• Framing effect: a decision maker risk at-

titude can change depending on the way 
the problem is presented.

• Certainty effect:  individuals tend to 
place too much weigh on certain out-
come relative to uncertain outcomes.

Trade-offs in Operations Strategy
As in the case of the decision science lit-
erature, trade-offs have been discussed for 
long in the operations strategy literature, but 
rarely as such, i.e. for the purpose of devel-
oping a theory of trade-offs.  In his literature 
review about trade-offs in operations strat-
egy, Slack (1998) identifies three different
schools of thought:

• Traditionalists, based on the work of 
Skinner, hold that it is impossible to be 
good at everything, and thus, positioning 
and trade-offs in operations strategy are 
essentially the same thing.  Both consist 
in choosing the best alternative in a situ-
ation of limited resources and capabili-
ties.

• New fundamentalists, following the 
World Class Manufacturing impetus 
hold that trade-offs and positioning are 

mere illusions.  They quote the example 
of Japanese companies which have suc-
ceeded at being good at everything, and 
stress that it is possible to improve per-
formance along different dimensions 
simultaneously.  Their key recommenda-
tion is to overcome barriers to improve-
ments with new technologies.  An illus-
tration of this approach is illustrated by 
Jackson, Stoltman, Taylor (1994) in the 
case of inventory management.

• The compromising school, which in-
cludes the work of Slack, Hayes, Pisano 
and New, distinguish positioning and 
trading-off as two fundamental issues in 
operations strategy and discuss the con-
cept of “trajectories of improvement”.

Slack (1998) uses two case studies to ad-
dress four research questions about trade-
offs.  His conclusions are:
• Managers tend to mix different types of 

objectives when defining and discuss-
ing trade-offs.  In addition to the tra-
ditional operations strategy objectives 
(cost, quality, time, flexibility) that are
expected, managers include objectives 
such as “market reaction”, “working 
capital requirement”, etc.  However, the 
conclusion of Slack is that between the 
two companies (in the textile and the 
food industry), there were some common 
trade-offs.  Slack suggests that it could 
be possible to identify through more re-
search generic trade-offs.

• In this study, there were no clear 
association between trade-offs and a set 
of compentencies, although flexibility
was often mentioned.

• Managers decide to focus on a specific
trade-off on the basis of two key criteria: 
the trade-off sensitivity is the potential to 
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improve one element of performance by 
changing the other.  The trade-off rigid-
ity is the difficulty of making a change. 
Managers prefer to address sensitive, non 
rigid trade-offs.  Slack mentions another 
criteria, the importance of the trade-off 
(i.e. its impact on strategy), but his study 
allowed no conclusion regarding the rel-
evance of this criteria.

• Managers confirmed that the trade-off
concept was useful in terms of dealing 
with complex and inter-related strategic 
decisions, and more especially to ana-
lyze and discuss the “downside” of se-
lected strategic directions.

An important debate in operations strategy 
is that related to the existence of trade-offs.  
For the new fundamentalists, trade-offs sim-
ply do no exist, and unecessarily constrain 
strategic thinking.  A number of research 
studies have defended this position.  Sz-
wejczewski, Mapes, and New (1997a) start 
with the premise that conventional manufac-
turing wisdom is that to achieve good deliv-
ery performance, plant management should 
quote long lead time.  This view implies a 
trade-off between lead time and delivery 
performance.  The result of the research in-
validates this notion and the existence of the 
lead time/delivery performance trade-off.  
The research results actually indicate that 
plants quoting shorter lead time perform 
better in terms of delivery performance.

In a different survey, Szwejczewski, Mapes, 
and New (1997b) ranked the performance 
of 782 manufacturing plants from the UK 
along several factors in order to discover 
which pair of performance measures formed 
trade-offs.  The result of this survey is that 
a number of performance measures (value 

added per employees, delivery reliability, 
lead time, rate of new product introduction) 
are correlated with one another, indicating a 
consistency/complementarity between these 
objectives.  Negative correlations, and thus 
the existence of trade-offs, were only ob-
served for plants characterized by a broad 
product variety.  The conclusion of the au-
thors is that by organizing operational units 
with narrow product ranges, trade-offs can 
be avoided.

Although these research results give some 
weight to the thesis that trade-offs are illu-
sions, other confirm the existence of trade-
offs.  Bayus (1997) developed a model of 
the performance trade-off between speed-to-
market and new product introduction.  His 
model allows to specify an ideal trading-off 
strategy in different contexts.  In the field of
supplier selection a number of studies have 
used quantitative tools to model preferences 
and trade-offs: conjoint analysis (Tice et al., 
1996) and data envelopment analysis (Bra-
glia and Petroni, 2000).  Koste and Malhotra 
(2000) analyzed trade-offs among the ele-
ments of flexibility in the automotive indus-
try.  Their conclusion is that even in a similar 
industry, companies from different countries 
adopt very different strategies to developing 
their manufacturing flexibility.

Despite the controversy surrounding trade-
offs, Da Silveira and Slack (2001) continued 
the analysis initiated by Slack (1998) and 
explored further the trade-off context.  Their 
research is based on 5 case studies of com-
panies based in the UK and Brazil.  From 
these case studies, they formulate 12 propo-
sitions regarding trade-offs:
1. Manufacturing trade-offs do exist.
2. Manufacturing trade-offs are seen as 
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compromises primarily between com-
peting objectives, though other types of 
trade-offs exist.

3. The structure of trade-offs can be visual-
ized as base, pivot and function (see fig-
ure 1)

4. Trade-offs are easier to visualize in less 
complex systems

5. Manufacturing trade-offs are dynamic
6. One can improve but not eliminate trade-

offs
7. Some trade-offs are seen by managers 

as existing more in peopleʼs perceptions 
than in reality.

8. Different trade-offs may have common 
or similar sources, effects or manage-
ment strategies.

9. The relative importance of trade-offs 
varies between companies.

10. The importance of trade-offs is deter-
mined by external (market and strategy) 
factors.

11. The relative sensitivity of each trade-off 
will vary between companies.

12. The sensitivity of trade-offs is determined 
by the internal variables – resources, ca-
pabilities and attributes.

III. ANATOMY OF 
      TRADE-OFFS

Qualitative and Quantitative Trade-offs
A first difficulty with operations strategy
trade-offs is their qualitative nature.  Al-
though a number of research studies have 
operationalized trade-offs with some quan-
tity (e.g. correlation between performance 
measures), strategic trade-offs are usually 
discussed and debated within organizations, 
but are not quantified.  This can create a
certain ambiguity and fuzzyness regard-
ing what a trade-off is.  The representation 

scheme proposed by Da Silveira and Slack 
(2001) helps to overcome this hurdle:

Figure 1. A model of manufacturing trade-
offs from (Da Silveira and Slack, 2001)

According to Da Silveira and Slackʼs termi-
nology, the base of the pivot is the content 
of an operation, that is its resources and ca-
pabilities.  The pivot, a component added by 
the interviewees of Da Silveira and Slack, 
are the “attributes” of the operation, defined
as “the effectiveness with which the content 
of the operation is deployed”.  The pivot is 
what forms the trade-off.  Finally, the func-
tion represent the impact of the trade-off 
on the different performance measures at 
stake.

It is worth reconciling this model of trade-
off with the approach used in decision 
science, for instance with the traditional 
inventory management trade-off. On one 
hand, managers can choose to carry large 
inventory.  Different processes and tech-
nologies can be used to manage inventory, 
resulting in different carrying cost.  On the 
other hand, managers may choose to hold a 
minimum inventory by ordering more often, 
or by improving set-up times.  In this case, 
managers have also a portfolio of processes 
and technologies to chose from in terms of 
managing ordering or set-up costs.  These 
operation decisions consitute the base of the 
trade-off.

Competing Objective 1

Competing
Objective 2

Pivot

Base
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In different company, it is clear that the 
trade-off will differ in criticality, importance, 
rigidity, etc.  For instance, the trade-off will 
be different for the inventory of supplies in 
the automotive industry and the inventory 
of perishable goods in the food processing 
industry.  This difference, and the extent to 
which processes, technologies and capabili-
ties are used to address the trade-off is the 
pivot of the trade-off.  In decision science, 
it is the expression of the cost functions for 
carrying inventory and ordering/setting up.  
The pivot represents how the elements of 
the base are combined with one another.

Finally, the function of the trade-off de-
scribes what is the impact on performance 
and models the marginal rate of substitution.  
In decision science, this rate is always stated, 
either as the (variable) slope of the total cost 
function in the case of the inventory trade-
off or within a utility function.  However in 
operations strategy the marginal rate of sub-
stitution is rarely stated: it is qualitatively 
understood that it is positive or negative.  

Trade-offs and Quantitative Models
In the previous section, qualitative and 
quantitative trade-offs were reconciled.  
There are no major differences between the 
model suggested by Da Silveira and Slack 
and a typical model built in decision sci-
ence.  This leads to the following question: 
should we build a decision science model, 
and attach quantitative values to base, pivot 
and function systematically?  The advan-
tages of doing so are obvious in the con-
text of this paper with the objective of fa-
cilitating compromise management within 
operational units.  If a trade-off decision is 
modelled, structured, and the marginal rate 
of substitution known, there can be no dis-

agreement on to what constitutes the ideal 
strategic compromise for an organization.  
That this approach would be beneficial can-
not be questioned, as the positive impact of 
decision science models at the strategic lev-
el has already been established, for instance 
by Krumm and Rolle (1992) who reports the 
benefits derived from the adoption of deci-
sion science at Dupont.   Clemen and Reilly 
(2001) provides an in-depth coverage of the 
reasons and benefits of adopting a structured
approach to decision making.  Since the su-
periority of the decision science approach 
is established, one may wonder why it is 
rarely, if ever, used in operations strategy 
trade-offs?  There are a number of reasons 
that can be put forward:

• The exercise of structuring a trade-off 
problem, collecting data, and the group 
negotiations that take place in this pro-
cess are costly.  Although a structured 
trading-off model is theoretically el-
egant, it can be much more expensive 
than a qualitative agreement on what the 
trade-off should be. 

• The exercise of structuring a trade-off 
problem requires time, which creates a 
fundamental mismatch with the dynamic 
nature of trade-offs.  If trade-offs are dy-
namic, that is if their importance and piv-
ot evolve with time and context, strategic 
decision makers will end up piling up 
studies addressing trade-offs decisions 
with short life spans, which is likely to be 
costly.  When one talks of compromise 
management, that is decisions regard-
ing which trade-offs are considered and 
which preferences are given priorities, it 
is impossible to dissociate this task from 
a time dimension and from a contextual 
dimension.  This contextual sensitivity 
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of trade-offs is confirmed by five propo-
sitions of Da Silveira and Slack.

• Da Silveira and Slack report that different 
trade-offs may have common or similar 
sources, effects or management strate-
gies.  This reveals of problem of connec-
tivity between trade-offs: a cost/quality 
trade-off decision (either to prefer qual-
ity or to increase quality capabilities) has 
an impact on a lead time/punctuality of 
delivery trade-off.  The potentially high 
connectivity between trade-offs deci-
sions is not addressed by decision sci-
ence model when trade-offs are studied 
in isolation (it is if multi attribute utility 
theory is used).  However, at the strategic 
level, the overall integration of the deci-
sion made need to be taken into account.  
The notion of trade-off connectivity is 
consistent with Da Silveira and Slackʼs 
observation that trade-offs are more eas-
ily observed in low complexity manufac-
turing systems.

• An additional issue is that some trade-offs 
are seen by managers as existing more 
in peopleʼs perceptions than in reality.  
This issue is addressed by the structuring 
phase when building a decision model, 
and as stated earlier, the group processes 
involved in this structuring can be ex-
pensive and time-consuming.  What is 
noteworthy is the existence of consider-
able ambiguity regarding which trade-
offs are real and which trade-offs are 
perceived.  This is reinforced by proposi-
tion 2, which stresses that trade-offs can 
be expressed at different levels (between 
strategic goals and financial measures,
between broad and specific objectives)
and in different fashions.  This means 
that there is a need for a better structur-
ing of trade-offs decisions.

Based on the limitations formulated above, 
this paper suggests that operations strategy 
trade-offs present characteristics that are 
currently not treated by decision science 
models.  These limitations are articulated 
around two further propositions: (1) the dif-
ference between strategic and operational 
trade-offs needs to be taken into account, 
and (2) compromise management is more 
about “improvement trajectories” than about 
marginal rate of substitution.

Trade-offs decision as common knowledge
Strategic and operational trade-offs have dif-
ferent scopes and long term orientation.  The 
economic order quantity model is an opera-
tional trade-off: it indicates how much items 
to order given a current technical infrastruc-
ture, that is the base and pivot of the trade-
off are fixed in the short term.  The same
inventory management problem can be ana-
lyzed at the strategic level: the decision then 
is not how much to order, but should the 
company modify the base, pivot, and prefer-
ences between performance objectives that 
are currently used?  Short-term operational 
trade-offs are easily resolved with a decision 
science approach.  On the other hand, longer 
term strategic trade-offs can be structured 
and modelled, for instance with an influence
diagram or a decision tree, but the recom-
mendation (the best alternative) is only part 
of managing an organisational compromise.  
The other part of the problem is to make 
sure that everybody in the organization un-
derstands the choice that was made and that 
all members of an organization align their 
actions with this decision.  

For instance, if a company has decided to 
prefer quality over cost, it is important that 
in the organization, everybody agree on this 
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choice and take it into account in daily op-
erational decisions.  The quality/cost trade-
off is especially topical as there has always 
been a controversy toward a definition of
what constitute quality.  For some, quality 
simply means matching customers expec-
tations.  What this philosophy entails is to 
avoid the cost of over-quality: there is no 
point in exceeding the quality required by 
customers if they do not pay a premium for 
it.  Other managers define quality as con-
stantly exceeding customer expecations as 
a strategic motive.  This second philosophy  
indicates a preference for quality over cost; 
unless it is moderated by cost control objec-
tives in which case it indicates a will to have 
a balanced approach, that is to perform well 
along two performance measures.  Regard-
less of what the actual strategy is, it is cru-
cial that all employees understand what the 
choice is and act in accordance with it.

This example shows that in the manipulation 
of the trade-off concept and in the formula-
tion of organizational compromises, there is 
an aspect linked to shared knowledge and 
organizational culture.  This paper proposes 
that to manage compromises and trade-offs, 
it is essential to realize that one is not only 
solving a decision problem but also building 
a social form of knowledge which forms the 
backcloth of operations  ̓effectiveness.  

The recent focus on knowledge management 
has resulted in a great number of classifica-
tion and definitions of knowledge.  A num-
ber of these definitions are useful to better
characterize the knowledge that is manipu-
lated through strategic trade-offs.

Collins (1993) broadly defines encultured
knowledge as knowledge linked to social 
groups and society, and points out that this 
knowledge is not explicit.  Blackler (1995) 
refines this definition and presents encul-
tured knowledge as knowledge related to the 

process of achieving shared understanding, 
embedded in cultural systems, and likely to 
depend strongly on language, and hence to 
be clearly socially constructed and open to 
negotiations.  Blackler also defines embed-
ded knowledge as knowledge that resides in 
systemic routines, relies on the interplay of 
relationships and material resources, may be 
embedded in technology, practices, or ex-
plicit routines and procedures.  Fleck (1997) 
provides a definition for meta-knowledge
that encapsulates both concepts of encul-
tured and embedded knowledge.  Meta-
knowledge is embodied in the organization 
and is composed of general cultural and 
philosophical assumptions.  It can be local 
or cosmopolitan and is acquired through so-
cialization.  Blumentritt & Johnson (1999) 
define common knowledge as knowledge
that is accepted as standard without having 
been made formally explicit, often in the 
form of routines and practices.  Common 
knowledge is learned through working in a 
particular context.  In the rest of this paper, 
strategic trade-offs will be considered as a 
form of common knowledge, with the un-
dertanding that this terminology highlights 
the following properties:
• Common knowledge is embedded in 

practices, i.e. it is not necessarily formal-
ized and it is not necessarily consciously 
applied.  This means that ambiguity and 
dissent may surround common knowl-
edge, especially in complex organiza-
tional systems.

• Common knowledge is part of organiza-
tional culture.  It is socially constructed, 
which means that its production may not 
be as rational and structured than one 
could expect.  In a dysfunctional orga-
nization, it is likely that people disagree 
strongly on common knowledge.

• Common knowledge is contingent: 
common knowledge is called upon by 
organizational members in a variety of 
situations to guide their actions.  In some 
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cases, recommended action may be clear.  
In other cases, it may be difficult to apply
common knowledge.

Trade-offs Configuration
In the previous section, strategic trade-
offs are presented as common knowledge 
to explain why they cannot be managed 
solely with a formal, explicit procedure.  It 
explains why we need more than decision 
science models to manage trade-offs and 
compromises.  Although describing trade-
offs decisions as a form of common knowl-
edge helps to tackle the ambiguous nature of 
qualitative, socially-constructed trade-offs, 
the issue of understanding the connectivities 
between different trade-offs has not been 
addressed.

The second key proposition of this paper 
is that trade-offs form configurations.  This
means that it is impossible to manage trade-
offs in isolation but only in the context of an 
existing configuration.  

Configuration theory is a field of organisa-
tional science that originated with the obser-
vation that typologies of strategy have never 
been related to structure (Miller, 1986).  The 
attempts to do so gradually refuted the as-
sumption that structure followed strategy, 
and the focus of researchers shifted to the 
discovery of the ties that unite strategy and 
structure.  This led to the discovery that 
given a particular strategy, there are only 
a limited number of suitable structures and 
vice versa.  The concept of a configuration
was born:

“ We use the term “organizational configu-
rations” to denote any multidimensional 
constellation of conceptually distinct char-
acteristics that commonly occur together”, 
(Meyer et al., 1993).

Although the first configurations can be

traced back to the work of structural theo-
rists such as Mintzberg, Miles and Snow, 
the father of configurational theory is Miller. 
Miller stresses two notions which are at the 
core of the essence of configurations: multi-
dimensionality and congruence.

“We believe that elements of structure co-
here within common configurations, as do
those of strategy.  Furthermore, these con-
figurations are themselves interlinked in
that these are natural congruences between 
particular strategic, structural, and indeed 
environmental configurations”, (Miller,
1986 emphasis added).  

Recently, configuration theory has been
recognized as emerging area in study in op-
erations management (Boyer et al., 2000), 
primarily because configuration models are
well suited to studying complex, multivari-
ate organizational phenoma.  Thus, configu-
ration models are well suited to adress the 
8th proposition of Da Silveira and Slack, 
that is different trade-offs may have common 
or similar sources, effects or management 
strategies.  In other words, when dealing 
with a trade-off decision, the identification
of an optimal solution is constrained by the 
notion of congruence with an existing con-
figuration.  The basic idea of configuration
theory is that one can look at organizational 
systems from a strategic or a structural per-
spective: what is revealed is the same con-
figuration.  Similarly, one can look at opera-
tional systems with “trade-offs glasses” and 
observe the same configuration.  

Illustration of Trade-offs as configuration
of common knowledge
The concept of trade-offs as configuration of
common knowledge is illustrated through a 
case study of a special project in a French 
company with a dual manufacturing activ-
ity.  The first division dealt with precision
machining.  The second division assembled, 
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tested and fine tuned customized production
machines.  The project at stake was man-
aged in the second division.  The company 
initially started as a precision machinist and 
built a reputation for quality sold at a rea-
sonable premium.  The second division was 
created much later and faced a strong growth 
in sales, as customers appreciated the high 
quality and reliability of the machines.

IV. CASE STUDY
       BACKGROUND

Historically at the company, delayed deliv-
ery of custom machines was commonplace.  
Idle time occurred during production.  The 
company recognized that on-time delivery 
was a critical issue in maintaining a com-
petitive advantage and that customers were 
putting an increasing pressure on the com-
pany to respect delivery dates.  Thus, the 
time-based competition paradigm (Stalk, 
1988) seemed perfectly appropriate as a 
strategic improvement direction for the 
custom machine division.  However, time-
based competition was initially formulated 
by consultants and academics for repetitive, 
make-to-stock manufacturing environments.   
To the companyʼs management, the extent 
to which time-based competition would 
work in their non-repetitive, project-based, 
make-to-order manufacturing environment 
was not clear.  

In the summer of 1994, a customer who 
wanted a meat-cutting machine approached 
the company.  The company bidded FRF 150 
000 with a twelve weeks lead-time. They 
won the bid but the order that was returned 
specified a deadline of three weeks.  The or-
der sat with no action initiated.  A project 
manager saw the order three days later and 
recognised an opportunity to apply time-
based competition principles.  The project 
manager believed that in the companyʼs ex-
tremelly competitive market on-time deliv-
ery could be the companyʼs special niche.  

Following renegotiations with the customer, 
the company and the customer mutually 
agreed to have the machine delivered in five
weeks in return for a premium equivalent to 
15% of the original bid price.  The agreement 
confirmed a strong customer need regarding
on-time delivery, much to the surprise of the 
commercial division, which believed that 
the company could solely compete on cost 
and quality.  

In order to meet the delivery date, the com-
pany changed the way the order was han-
dled, and the project manager implemented 
the following practices:
• He notified the pertinent departments

of the deadline.  This was to make sure 
that all involved parties would join in the 
challenge of delivering on time.

• He took the risk of ordering parts and 
components known for their long lead 
times before the design was finished, to
make sure that they would arrive in the 
factory when they were needed.

• In the original plan, the design phase was 
specified as 6 weeks because the com-
pany did not have an experienced design 
engineer available for the first 4 weeks. 
The company decided to subcontract the 
design job.  The contractual agreement 
stated that if the design was completed 
in one week, the company would pay the 
subcontractor FRF 16,200.  If the design 
was completed in eleven days, the com-
pany would pay FRF 12,000.  No pay-
ment would be made after the eleventh 
day.  The design engineer completed the 
job in one week.  

• Employees focused on the project as a 
team. They were informed of the dead-
line objectives and encouraged to com-
municate any problem likely to slow 
assembly immediately to the project 
manager. 

• The project manager made the necessary 
design revisions on-the-fly, that is with-
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out sending blueprints back to another 
designer.

The machine was completed and delivered 
in five weeks.  Based on this case, the com-
pany recognised that time is an important 
factor in the custom machine market.  Cus-
tomers were willing to pay a premium for 
expediency.  The project also confirmed that
shorter delivery time were possible with a 
streamlined work approach utilising teams.  
This apparent success was very temporary 
as three days after delivery, the machine was 
returned to the factory for (1) violating the 
food processing industry health standards, 
(2) violating safety norms for machines in-
cluding cutting tools, and (3) for a number 
of quality problems linked to the cutting 
tool.  The machine was eventually revised 
and modified and sent back to the customer
and met their specifications without any dif-
ficulties.  A number of employees who has
been critical of the TBC experiment used 
this quality failure to stress that short lead 
time and punctuality of delivery were im-
possible in their industry.

Case Analysis
The company top-management and project 
management were interviewed five years
after the completion of project.  No other 
attempts to replicate the TBC experiment 
were made by the company.  Top manage-
ment was interviewed about (1) what they 
believed were important trade-offs within 
the company before the TBC experiment 
and (2) after the TBC experiment.

The interview was semi-structured and asked 
managers to identify important trade-offs 
by matching generic strategic objectives: 
cost (C), punctuality of delivery (D), qual-
ity (Q), speed of delivery (S), and product 
range/variability (V).  This research design 
is similar to the one used by Da Silveira and 
Slack (2001) purposefully, and primarily to 

guarantee some consistency between the 
managers that were interviewed.

The interviewees agreed that an exten-
sively discussed trade-off was the one be-
tween quality and variability (QV).  The 
interviewees had some degree of familiar-
ity with their competition and they stressed 
that on some markets, they are often bidding 
against companies that have voluntarily 
reduced their product range to sell either a 
specific type of process or a specific tech-
nology.  In contrast to the focused innova-
tion of these competitors, the interviewees 
declared that the consensus was not to offer 
semi-customized capital goods but products 
that were truly the fruits of a one-off project.  
Instead of presenting itself as a designer and 
manufacturer of customized machines, the 
company preferred to indicate in its com-
mercial brochure that its mission was the 
delivery of engineered solutions for produc-
tion operations.  The interviewees indicated 
that there had been constant debates within 
the company as to whether or not it would 
preferable to adopt a focused innovation 
strategy (Sivaloganthin and Shahin, 1999) 
or to select one past innovative design and 
try to market it at a larger scale.  They all 
agreed that the difficulty of delivering high
quality machine came primarily from their 
extremelly broad product range.  However, 
they all agreed that the strategy of the com-
pany was to balance performance along both 
dimension: variability and quality.

Similarly, the cost/variety (CV) trade-off 
was an important source of discussion with-
in the company.  The debate on this trade-off 
followed a parallel with the QV trade-off as 
managers agreed on the fact that if was the 
company was to reduce product variability, 
it would greatly simplify the issue of manag-
ing manufacturing cost.  It would especially 
be less exposed to high technical risk when 
bidding, could capitalize more on learning 
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curve effects, and would compete better on 
the cost dimension.  However,  the company 
compromise was to agree on a preference for 
variety over cost.  Their strategy for dealing 
with the complexity resulting from prefer-
ring variety was addressed by implement-
ing organizational processes targeting bet-
ter bidding and investing in expert systems 
technologies to assist the bidding process 
(i.e. raising the base of the trade-off).

The third trade-off that was deemed im-
portant by management before the TBC 
experiment was that between cost and qual-
ity (CQ).  Given the preference for product 
variability, management belived that manu-
facturing cost and quality were dimensions 
that they could not target together.  Manage-
ment expressed a preference for quality, i.e. 
it was more important for them to maintain 
the quality/reliability image associated with 
their products than to compete primarily on 
cost.  Management stressed that this was an 
important trade-off as most of their com-
mercial engineers and commercial agents 
perceived that competing on cost was the 
priority.  To deal with this deviation from 
objectives, management introduced an in-
formal policy that price bids would only 
be revised if technical specifications were
modified (i.e. a price decrease has to be jus-
tified by a decrease in specifications by the
customer).

Before the TBC experiment, managers said 
that punctuality of delivery and speed of de-
livery were minor considerations, and not 
the subject of debates or discussions with-
in the company.  For example, the project 
manager who initiated the TBC experiment 
reported the following anecdote.  When 
discussing with senior managers and other 
project managers and expressing his con-
cern about the chronic delays of the com-
pany (in one case, a machine was delivered 

almost two years after the due date!), the 
other managers disagreed strongly with the 
notion that the company was performing 
poorly in terms of punctuality of delivery.  
When faced with the evidence, that is that 
the custom machine division never met a 
deadline, managers replied that delays did 
not originate in the company but were the 
results of change of specifications by the
customer.  Although this was an issue, there 
was no evidence or performance data to es-
tablish responsibility in delays.

A number of managers did not revise their 
perceptions of trade-offs after the TBC ex-
periment.  For them, the TBC experiment 
was a failure because the project was man-
aged by a young, inexperienced project 
manager.  For them, the company was per-
forming well on punctuality and speed of 
delivery.

Other, including the project manager, had a 
different interpretation of the TBC experi-
ment.  These managers agreed that perfor-
mance along the punctuality and speed of 
delivery had to be improved, especially for 
the sake of improving customer relation-
ships and developing more long-term busi-
ness relationships with them.  A manager 
quoted the example of a large customer ac-
cepting to pay according to schedule to help 
the distressed cash position of the company 
despite the fact that the company was miss-
ing a deadline: it was through reassurance 
that the delay could be absorbed at the next 
process stage that the payment was autho-
rized.

What these managers learn from the TBC 
experiment was that:
• The trade-off between punctuality of de-

livery and speed of delivery is relatively 
unimportant.  Working faster is possible 
through a modification of work methods. 
Short lead times are more difficult but



Vol. 13
No. 1

Vol. 13
No. 1

not impossible to manage.
• A key trade-off is the quality/speed of 

delivery (QS).  In the TBC experiment, 
the project manager broke a latent trade-
off of the company.  Given the complex-
ity of the product, a trade-off embedded 
in the work practice of the company was 
to systematically prefer quality to punc-
tuality of delivery.  This means that em-
ployees regurlarly delayed a task for the 
purpose of assimilating the problem and 
reflecting upon it.  When they feel confi-
dent that their approach was the best al-
ternative, they did the job.  With the TBC 
experiment, the project manager invert-
ed this preference for quality.  Although 
he managed to elicitate collaboration for 
the sake of meeting a short deadline, he 
did not elicitate any collaboration on the 
quality dimension.  To what extent the 

failure of the TBC experiment is due to 
his lack of experience, to resistance from 
work colleagues, or to the impossibility 
of accelerating the completion of com-
plex projects is open to debate. The key 
learning is that through his approach with 
the TBC experiment, the project manager 
moved away from a viable configuration
to a non viable one, and revealed a trade-
off (QS) of importance, embedded in 
practices, that had never been perceived 
as important.  It illustrates the difficulty
of dealing with common knowledge.

Table 1 and 2 below illustrates some of the 
lessons learnt about configuration of trade-
offs.  Table 1 reveals that when combining 
QV and CV trade-offs decisions, only 4 
configurations are feasible out of 6 possible. 
Each of these configuration correspond to

         QV

CV

Preference for 
Quality

Balanced Approach
Preference for 

variability

Preference 
for 

variability

Not viable
(Inconsistent)

Focused innovation
“Exotic” orders are 

occasionally accepted

Deal with high 
complexity and high 
risk as part as their 

strategy

Preference 
for cost

Enter the 
standard 

machine market

Focused Innovation
“Exoctic” orders are 

not bidded for

Not viable
(Incompatible trade-
offs)

Table 1: QV & CV trade-offs possible configuration

Table 2: QV & QS possible configurations
 QV

QS

Preference for 
Quality

Balanced Approach
Preference for 

variability

Preference for 
quality

High Quality 
Strategy

Focused Innovation
Competing on 

quality

Traditional one-off 
project organizations

Balanced 
Approach

TBC in the made to 
order industry

TBC & Focused 
Innovation

TBC in the Engineered 
to Order Industry 

Feasibility?
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clear strategies.  Table 2 explores the pos-
sible configurations when making decision
dealing with QV and the QS trade-offs.

Generic Trade-Offs
Da Silveira and Slack (2001) suggest that 
a typology of strategic trade-offs should be 
developed to be integrated in manufacturing 
strategy theory.  Although the tables devel-
oped above are built on generic trade-offs 
suggested by Da Silveira and Slack, it is 
questionable that a universal scheme can be 
used to study all manufacturing industries 
for two reasons.

First, the configuration that are viable and
the strategy that are adopted are very spe-
cific to the products being manufactured, as
illustrated in tables 1 and 2.  Strategic trade-
offs deal with the positioning of the compa-
ny on a standard, focused, or broad product 
range.  Although this issue is generic, there 
is no reasons why what is not feasible in the 
capital goods industry would not be feasible 
in the food processing or the white goods 
industry.

The second reason is the constant tendency 
of managers to label trade-offs according to 
their perceptions.  For instance, the project 
manager of the TBC experiment consis-
tently talked about a knowledge reuse ver-
sus speed of delivery trade-off.  In the case 
write-up above, this was described under 
the QS trade-offs.  Clearly in the case of the 
project manager the precise labelling of the 
trade-off translates the frustation to have 
failed to reuse knowledge that was avail-
able within the company.  The knowledge 
reuse/speed of delivery trade-off, although 
generic in the Engineered-to-Order industry, 
has little reason to be relevant in other in-
dustries.  It remains however an interesting 

way of diagnosing an operations problem.

Therefore, in terms of managing organi-
zational compromises, it is doubtful that a 
generic trade-offs scheme is feasible.  The 
third proposition of this paper is that the use 
of configuration tables such as tables 1 and
2 do a good job to address the contextual 
sensitivity of trade-offs, and their connectiv-
ity, and therefore are a useful tool to manage 
organizational compromises.  

Phylogeny of Trade-offs
The benefits of using configuration tables is
to treat trade-offs as configurations of com-
mon knowledge, and to taken into account 
their contextual sensitivity.  However, con-
figuration tables do not address the dynamic
nature of trade-offs, i.e. their time sensitiv-
ity.  This is in fact a general critic of con-
figuration theory as it usually ignores the
evolution of systems from one configuration
to another.
In the case of the TBC experiment, time 
sensitivity is an important issue, as the proj-
ect manager failed to understand that there 
was a cultural, embedded trade-off between 
quality and speed of delivery.  Putting more 
emphasis on speed of delivery could be a 
viable strategy only to the extent that the 
trade-off rate between speed and quality is 
not too important.  In other words, the proj-
ect manager failed to incorporate lessons 
from the past when devising a new competi-
tive strategy, and took the wrong “trajectory 
for improvement”.

Leseure (2000) presents the cladistics clas-
sification technique as a method to classify
manufacturing systems as configurations
(called organizational species) along a time 
dimension.  The fourth proposition of this 
paper is that when managing organizational 
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compromises, the past history of trade-offs 
decisions, and departure from certain con-
figurations should be well understood.  This
past history of trade-offs is the trade-off phy-
logeny in the terminology of cladistics, or 
the “trajectory of improvement” discussed 

in the literature review.  This concept is il-
lustrated in the next section.

Illustration of Trading-offs phylogeny
Figure 2 presents a classification of hand
tools factories built with cladistics.  Full de-

CD CQ CS CV DQ DS DV QS QV SV
Scale Producers I 10 11 01 01 01
Market oriented Producers 10 11 01 11 01
Focused plants 10 10
Niche producers 01 10 10

Modern factories 11 11
Scale Producers II 10 10 10 10

Table 3: Generic trade-offs in the hand tool industry

Scale
Producers
I

Market
Oriented
Producers

Focused
Plants

Niche
Producers

Modern
Factories

Scale
Producers
II

DV01, CS10,
CV11, QV-01,

SV-01

CV-10, QV-10

QV-11 CQ01 CV-11
QV-11

DV-10
SV10

Figure 3 – Classification based on trade-off data.

Industrial
Factories

Scale
Producers
I

Market
Oriented
Producers

Focused
Plants

Niche
Produccers

Modern
Factories

Scale
Producers
II

Figure 2. Classification of Hand Tool Factories
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tails about the nature of the different types 
of systems (the configurations) and their de-
fining characters can be found in (Leseure,
2000).  

Table 3 describes the trade-offs configura-
tions of each species according the follow-
ing terminology.  The absence of number in 
a cell indicate either (1) that the trade-off 
is not important or (2) that the trade-off is 
not specified, i.e. companies have a certain
flexibility in the decision.  A code of 10 in-
dicates a preference for the first objective. 
For example, the code CS-10 indicates a 
preference for competing on cost rather than 
speed.  The code CS-01 would indicate a 
preference to compete on speed rather than 
cost, and the code CS-11 an attempt to per-
form well on both dimensions.

Figure 3 shows that if the classification is
built solely on the trade-off data, the same 
structure (phylogeny) is revealed.  This con-
firms the idea that trade-offs form configura-
tions which are congruent with other config-
urations (as the one presented in figure 2).

V. CONCLUSION

In this paper, strategic trade-offs are pre-
sented as forming configurations of common
knowledge embedded in operational sys-
tems.  In many daily actions and decisions 
a group can apply a strategic orientation or 
preference more or less consciously.  It is 
because trade-offs become assimilated in 
corporate culture that understanding them, 
and therefore managing them, is a difficult
task.  The conclusion that analyzing trade-
offs, either by building configuration tables
or analyzing the phylogeny of trade-offs as 
illustrated in this paper can allow manage-
ment to close the gap between formulating 
strategies and managing the culture within 
operational systems.   

This paper advances four propositions that 
should validated by further research. Indeed, 
Further research can be conducted to verify 
the propostions made in this paper. Case 
studies should be used to validate the use-
fulness of modelling trade-offs as configura-
tion of common knowledge.  Moreover, the 
development of configuration tables could
be the field of more fundamental research in
decision science. 
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I. INTRODUCTION 

The impact of macroeconomic variables on 
stock prices has been the subject of growing 
theoritical and emperical investigation. The 
central issue in this literature is the size and 
nature of this impact. Theoriticaly, the price 
of a stock is determined by the expected 
return on this stock and the discount rate, 
both of which are affect by macroeconomic 
conditions. Expected return is sensitive to 
overall performance of the economy, while 
the discount rate is affected by interest rate 
and a risk premium reflecting investorʼs
uncertainty about future returns.

Empirically, stock prices are found sensitive 
to macroeconomic variables such as GDP, 
money supply, inflation, and interest rate,
however, the nature and the size of such an 
influence varies across countries and time as
a result of different institutional structures 
that affect the link between stock prices and 
macroeconomic variables. In this context, 
developed and emerging stock markets are 
expected to differ in terms of the sensitivity 
of their stock prices to economic conditions 
due to different legal and institutional 
structures.

MACROECONOMIC DETERMINANTS OF THE 
BEHAVIOUR OF KUWAIT STOCK EXCHANGE 

ABDULLAH AL-MUTAIRI AND HUSAIN AL-OMAR
Public Authority for Applied Education and Training 

E-mail: abdullamutairi@hotmail.com

ABSTRACT

This paper is an attempt to study the effect of macroeconomic variables and the behaviour of 
Kuwait stock exchange during the period from 1995 to 2005 using monthly data for both the 
market and its sub sectors. Interest rate, money supply, inflation, and government expenditure
are the macro variables used, while market activity is represented by the value of traded 
shares. Vector autoregression technique is employed to achieve this goal. The study indicates 
that macroeconomic variables have the expected but a limited impact on the activities of 
the Kuwait Stock Exchange. Concerning the size of the macroeconomic variables effect, the 
results show that macroeconomic variables have a long run but limited effect averaging 
30%. However, this effect varies across sectors with a range from 18% to 30%. In a closer 
look at the results, on average, inflation has the highest effect among the macro variables
with an average of 11%, followed by money supply with an average of 6%, then interest rate 
with an average of 4%, and finally government expenditure with an average of 2.6%. On
the other hand, the results indicate, on average, that a negative and long term effect of both 
interest rate and inflation, a positive and long term effect of money supply, and a positive
and long term effect of government expenditure except for the insurance sector. These results 
are typical for emerging markets such as that of Kuwait Stock Exchange where speculation 
dominates the activities in such markets. 
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The purpose of this paper is to explore the 
impact of macroeconomic variables on the 
value of traded shares in the small and open 
economy of Kuwait, where financial markets
are less mature in comparison with those in 
the industrial countries. Thus, the outcome 
of this study will be beneficial to both
policy makers and investors. In addition, 
the outcome of this paper is expected to 
contribute to the limited body of empirical 
studies on the macroeconomic determinants 
of market returns in the Gulf Co-operation 
Council (GCC) countries stock markets in 
general, and in Kuwait in particular. 
The following sections of the study are a 
brief review of related literature, followed by 
a summary of previous studies on this issue 
with a concentration on GCC and Kuwait, 
then an overview of the Kuwaiti economy 
is presented in section four, followed by the 
data and its statistical properties, the model 
and empirical findings are offered in section
six, and the paper ends with a conclusion.

II. LITERATURE REVIEW

Since the fundamental value of stocks equals 
the expected present value of the firmʼs future
dividends, stock price (return) performance 
is expected to be a product of the features 
of macroeconomic factors.  In the literature 
real activity (GDP), interest rate, money 
supply, and inflation are considered as the
main factors affecting the behavior of the 
stock market.

 Due to the expected positive impact of real 
economic activity on the firmʼs future profits
and consequently on its future dividends, 
GDP is expected to exert a positive impact 
on stock return (Fama, 1981, 1990).  

 The interest rate represents an opportunity 
cost for investing in stocks. It is also a 

component of the equity capitalization rate. 
Therefore, it is considered as one of the most 
important factors affecting the behavior of 
investors in the markets. As interest rises, 
bonds become more attractive investment, 
given their risk-return characteristics, 
this motivates investors to adjust their 
investment portfolios by buying bonds and 
selling stocks, thus depressing stock prices. 
Furthermore, the rise in interest rates raises 
equity capitalization rates, which also leads 
to lowering stock prices. Accordingly, 
interest rate is expected to have an inverse 
effect on stock price.

Concerning the relationship between the 
stock price and inflation, there is a belief
that stocks might prove to be a good hedge 
against inflation (Fama and Schwert, 1977),
since stocks represent claims to real asset. 
Moreover, stocks are widely assumed to be 
an attractive investment in an inflationary
environment, because they are based on real 
assets. If rates of return on common stocks 
move directly with the rate of inflation,
investors would be fully compensated for 
the erosion in purchasing power. This is 
because common stocks represent a claim 
to real resources and their value would 
increase with inflation. However, empirical
results show a negative impact of inflation
on stock returns; this result may reflect the
fact that inflation has a negative impact on
real economic activities and consequently 
on stock returns due to the positive impact 
of real economic activities on stock returns 
(Fama, 1981).

Finally, the impact of money supply can 
be explained in two hypotheses namely 
Monetary Portfolio Hypothesis (MPH) and 
Efficient Market Hypothesis (EMH). While
EMH assumes that the impact of the change 
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of money supply on share price reaction is 
limited and the speed of adjustment does not 
leave a room for traders to obtain abnormal 
returns because stock prices incorporate all 
relevant information, the MPH expects that 
an increase in money supply will result in 
an increase in almost all-economic activities 
including the stock market (Friedman, 
1988). Therefore, an increase in domestic 
liquidity is expected to increase demand 
for stocks and consequently an increase in 
stocks prices. However, a negative impact 
of money supply on stock prices is possible 
if an increase in money supply result in 
inflationary pressure (Fama, 1981).

III. PREVIOUS STUDIES

Extensive empirical research has been 
undertaken to identify the impact of 
macroeconomic variables, such as GDP, 
money supply, interest rate, and inflation, on
stock return in both developed and emerging 
markets. The majority of these studies found 
support for the theoretically expected impact 
of these variables on the behaviour of stock 
prices (return). 

For developed markets, studies found 
positive impact of GDP, and a negative 
impact of interest rate, and inflation in these
markets, for example (Jaffe and Mandelker, 
1976; Fama, 1981, 1990; Mandelker and 
Tandon, 1985; Wasserfallen, 1989; Lee, 
1992; Kaneko and Lee, 1995; Choi et al., 
1999; Atindehou and Gueyie, 2001 ; Joseph, 
2002)

Studies on emerging markets, on the other 
hand, found significant negative effect of
interest rate and inflation, while GDP and
money supply are found to have positive 
impact, for example (Kwon et al., 1997; 

Groenewold and Fraser, 1997; Adrangi et 
al.,1999; El-Aal, 1999; Fifield et al., 2002;
Hondroyiannis and Papapetrou, 2001; 
Maghayereh, 2003; Oaikhenan ,2003). 
Other studies have reported no impact of 
inflation rate on market return (Kwon et al.,
1997; Soenen and Johnson, 2001). 

The evidence, however, on the relationship 
between macroeconomic variables and 
market returns in the GCC markets is 
inconclusive. Al-Batel (1999) observed that 
there is a negative impact for interest rate 
on stock return in Saudi Arabia investorʼs 
behaviour. Bashir and Hassan (1997) 
found significant and negative relationship
between the interest rate fluctuations and
stock returns in the United Arab Emirates, 
similar results have been obtained by Al-
Qenae et al. (2002) in the case of Kuwait. 
While Al-Batel (1999) and Al-Bazai (1999) 
observed sensitivity between money supply 
and the Saudi stock market returns, Midani 
(1991), using a sample of 19 firms operating
in three sectors (industry, service, and food), 
argued that macroeconomic variables such 
as interest rate and exchange rates have 
little impact on stock prices in Kuwait 
Stock Exchange (KSE). Accordingly, 
the empirical findings on this subject for
the GCC countries are mixed and further 
investigation is needed. 

IV. AN OVER VIEW OF THE 
      KUWAITI ECONOMY

Before proceeding into our empirical 
investigation, a brief overview of the 
Kuwaiti economy is worth the while. The 
economy of Kuwait is characterized by its 
smallness and openness to the rest of the 
world. Oil and service sectors are the main 
sectors in the economy averaging about 
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94% of GDP, non-oil sectors contribute 
about 50% of GDP. Due to its ownership 
of the oil sector, the Government plays 
a significant role in domestic economic
activity, it contributes about 70% of GDP, 
with its expenditure, mainly financed by oil
revenue, averaged 30% of GDP and 70% 
of non-oil GDP. The private sector is still 
small and depends strongly on government 
activities and expenditure. During the period 
between 1995 and 2005, non-oil GDP grew 
by an average annual rate of 6%, followed by 
money supply with an average of 6%, then 
government expenditure by 3%. Inflation
on the other hand has been very moderate 
averaging 2%, while domestic interest rate 
has been declining at an average rate of 
4%. Figures (1) and (2) trace the trend in 
the behavior of these four macro variables 
during this period.  

Turning to KSE, it was established in 1977 
under the supervision of the Ministry of 
Commerce, in 1983 a decree was issued to 
reorganize the market as an independent entity 
governed by a market committee. Kuwaiti as 
well as non-Kuwaiti companies is allowed 
to be enlisted based on specific criteria. The

market has been growing in terms of both 
listed companies and activities, however, it 
has been mainly dominated by speculation 
which eventually resulted in the crash of 
1982, the Manakh Crisis, which greatly 
depressed the market and the economy as a 
whole forcing the Government to intervene 
to save the economy and the banking sector 
in particular which faces a huge amount of 
bad debt reaching more than 6 billion KD. 
This crisis forced the authorities to revise 
the regulations governing the activities of 
the market toward more efficient market.  

The number of listed companies increased 
from 51 companies in 1995 to 158 in 2005, 
while market capitalization increased from 
4.3 billion KD in 1995 to 41 billion KD, and 
net profits from 318 million KD in 1995 to
3.31 billion KD in 2005. During this period, 
the market has witnessed a noticeable 
increase in both prices and trade volume, 
as table (1) shows, where volume increased 
by 477%, value by 1389%, and Price Index 
by 738 %. Accordingly, on average, profits
increased by an annual rate of about 32%, 
while volume and value of traded shares 
increased by 41% and 62% respectively. 

  Table(1) : Main Indicators of KSE (in billion except listed companies and price index) 

Year Listed 
Coʼs. Net Profit Capitalization Volume Value Price 

Index
1995 51 0.318 4.1 9.05 1.90 1365
1996 60 0.405 6.2 25.74 5.76 1905
1997 74 0.616 9 33.99 10.49 2651
1998 78 0.352 5.8 13.91 3.34 1582
1999 85 0.432 6.2 9.49 1.84 1442
2000 86 0.472 6.4 6.75 1.29 1348
2001 88 0.578 8.3 16.29 3.58 1709
2002 95 0.667 10.5 27.83 6.68 2375
2003 108 1.25 18.1 49.56 16.25 4790
2004 125 1.66 22.1 33.53 15.27 6410
2005 158 3.31 41.4 52.24 28.42 11445
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The data, however, show that this trend has 
been fluctuating as the market experienced
two main upward trends in 1997, and 
during the period from 2002 to 2005. The 
data in general show a continuiuos increase 
in net profits and capitalization since the
year 2000, a positive signal of healthy 
performance by listed companies which in 
general was associated with a similar trend 
in market activities as indicated by price 
index as well as both the volume and value 
of traded shares.  

V. DATA AND ITS 
    STATISTICAL PROPERTIES

Data 
Since the purpose of this study is to examine 
the impact of macroeconomic factors on 
KSE performance, the data employed 
consists of monthly observations covering 
the period from 1995 to 2005 of the value 
of traded shares (V) for the whole market 
and its seven sectors; Banks, Investment, 
Insurance, Real-Estate, Industry, Service, 
and Food. In addition, the study used the 
following four macroeconomic variables: 
Government expenditure (GX), Broad 

Money Supply (M), Interest Rate (R), and 
Inflation measured by the change in the log
of consumer price index (P). While the other 
variables are widely used in the literature, 
the inclusion of Government expenditure is 
decided in order to capture the effect of this 
important variable and to proxy domestic 
real activities.

Statistical properties
Before proceeding to the empirical 
investigation, the data are subjected to 
stationarity and cointegration tests to insure 
valid empirical results.

Stationarity test:
To avoid the problem of spurious regression, 
the variables are first tested for stationarity
to ensure that all variables are stationary and 
are integrated of the same order. Augmented 
Dickey-Fuller test and Philips-Perron test 
are used. The results as shown in table (2) are 
mixed, accordingly the study will consider 
all variables as first-difference stationary
except for inflation which is stationary in its
level. This in turn raise two issues; the first
is that there is no long run relation between 
the value of traded shares and inflation, the

Table (2) : Stationarity Test
Dickey-Fuller Philips-Perron

Level 1ST Diff Level 1ST Diff
Banks -1.7 -6.8* -4.1* -

Investment -1.7 -5.6* -2.6 -11.8*
Insurance -2.7 -8.07* -6.4* -

Real Estate -1.7 -6.4* -2.6 -13.8*
Industry -2.1 -5.4* -3.03** -12.5*
Serervice -1.5 -5.9* -2.8 -12.9*

Food -2.6 -7.6* -3.9* -
Market -1.5 -5.9* -2.5 -12.6*

R -0.1 -6.5* -0.6 -5.7*
GX -3.3** -7.6* -9.4* -
M 1.1 -5.7* 0.7 -9.3*
P -6.4* - -15.5* -

                   * significant at 1% ; ** significant a
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second is that since the value of traded shares 
is non- stationary, then it might be argued 
that KSE is ineffecient (Leigh, 1997).

Cointegration Test:
The next step is to test for possible long-run 
equilibrium relation between the dependent 
and the three non-stationary independent 
variables, R, GX, and M, using the 
cointegration test developed by Johansen 
(1991). The results as shown in table (3) 
indicate the existence of cointegration 

between the value of traded shares and the 
macro variables for all sectors at 1% level of 
significance, and accordingly the existence
of a long-run equilibrium relationship. 
This result supports the inefficiency

argument in the previous section, as 
cointegration implies the possibility of using 
information on macroeconomic variables to 
predict the behaviour of the value of traded 
shares.

VI. The Model and Emperical Results
The Model 
Vector autoregression technique is 
employed to examine the effect of these 
macro variables, this technique requires 
ordering the variables from the least to the 
most affected by the others. Therefore, the 
variables are ordered as follow: R, GX, M, P, 
V, and the model is estimated by a system of 
equations equals the number of variables in 
the model where each variable is regressed 
on itʼs lagged values and the lagged values 
of the other variables in the system, the 
number of lags are usually determined by 
Akaike criterion which indicates that for this 
model 2 lags is the optimal lag length, thus 
the model will be estimated using two lags 
for each variable, and since the variables 
are integrated of the same order except for 
inflation, then they will be used in their
first difference form  (Engle and Granger,
1987).
Accordingly the following VAR system of 
equations will be estimated by OLS:

Table (3) : Cointegration Results
Cointegrated 

vectors
Likelihood 

Ratio

Banks 1 92.5*
Investment 1 73.8*

Insurance 2 101.3*
Real Estate 1 71.2*

Industry 1 71.7*

Serervice 1 79.9*

Food 1 73.5*

Market 1 77.8*

*significant at 1% level % ; ** significant at 5%
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Then two tools are utilized to measure the 
size, nature, and duration of the impact of 
each variable on the value of traded shares, 
those tools are variance decomposition and 
impulse response function respectively. 
 
Variance Decomposition 
This tool measures the relative effect of 
each variable on itself and the others in the 
system, thus indicating the contribution, out 
of 100%, of each variable on the variation 
of itself and the others. The results as shown 
in table (4) indicate that the macro variables 
have a long-run but limited effect on the 

behavior of the value of traded shares. For 
the market as a whole about 11% of the 
variation in the value of traded shares is 
explained by the variation in these variables, 
while for the sectors, the contribution of 
these variables varies as services comes 
first with a contribution of 16% followed 
by insurance with 14%, food with 11%, 
investment with 10%, bank with 10%, real-
estate with 7%, and industry with 7%.

In a closer look at the results, government 
expenditure has the highest effect among 
the macro variables with an average of 
3.9%, followed by inflation with an average 

Table (4) : Variance Decomposition of  Value of Traded Shares
Banks Investment Insurance

R GX M P V R GX M P V R GX M P V
0.62 1.50 1.47 0.00 96.40 0.15 2.88 0.62 0.37 95.98 2.88 0.22 0.42 2.48 94.00
1.70 1.49 1.24 0.86 94.71 0.62 3.48 0.68 2.35 92.88 5.55 1.73 0.77 4.99 86.97
3.99 1.51 2.25 1.84 90.42 0.57 3.70 0.85 4.83 90.05 5.53 1.99 0.99 5.17 86.33
3.87 1.48 2.58 1.82 90.25 0.61 4.14 0.99 4.79 89.46 5.51 2.14 1.04 5.16 86.15
4.13 1.48 2.59 1.86 89.94 0.61 4.13 1.00 4.91 89.35 5.49 2.41 1.06 5.14 85.90
4.14 1.47 2.58 1.92 89.89 0.61 4.14 1.00 4.92 89.33 5.49 2.46 1.06 5.14 85.85
4.15 1.48 2.58 1.91 89.88 0.61 4.14 1.01 4.92 89.31 5.49 2.46 1.07 5.14 85.84
4.16 1.49 2.58 1.92 89.85 0.61 4.14 1.01 4.92 89.31 5.49 2.46 1.07 5.14 85.83
4.16 1.49 2.57 1.92 89.85 0.61 4.14 1.01 4.92 89.31 5.49 2.47 1.07 5.14 85.83
4.16 1.49 2.58 1.92 89.85 0.61 4.14 1.01 4.92 89.31 5.49 2.47 1.07 5.14 85.83
4.16 1.49 2.58 1.92 89.85 0.61 4.14 1.01 4.93 89.31 5.49 2.47 1.07 5.14 85.83
4.16 1.49 2.58 1.92 89.85 0.61 4.14 1.01 4.93 89.31 5.49 2.47 1.07 5.14 85.83

Real Estate Industry Services
R GX M P V R GX M P V R GX M P V

0.02 2.76 0.08 0.17 96.96 0.01 0.38 1.94 1.20 96.47 0.01 3.84 0.53 0.04 95.58
0.68 3.99 0.28 0.72 94.33 0.05 0.52 2.60 1.18 95.65 0.17 5.19 0.55 6.04 88.06
0.81 3.97 1.09 1.04 93.09 0.37 0.53 4.72 1.39 92.99 0.16 5.09 0.58 9.97 84.21
0.80 4.67 1.10 1.02 92.41 0.45 0.61 4.70 1.41 92.83 0.16 5.08 1.01 9.94 83.80
0.79 4.84 1.10 1.02 92.24 0.47 0.61 4.70 1.41 92.81 0.16 5.26 1.23 9.98 83.37
0.80 4.85 1.10 1.02 92.23 0.47 0.64 4.70 1.41 92.77 0.17 5.38 1.25 9.97 83.22
0.80 4.88 1.11 1.02 92.19 0.47 0.66 4.71 1.41 92.75 0.17 5.40 1.25 9.97 83.20
0.80 4.89 1.11 1.02 92.18 0.47 0.66 4.71 1.41 92.75 0.17 5.40 1.26 9.97 83.20
0.80 4.89 1.11 1.02 92.18 0.47 0.66 4.71 1.41 92.75 0.17 5.40 1.26 9.97 83.20
0.80 4.89 1.11 1.02 92.18 0.47 0.66 4.71 1.41 92.75 0.17 5.41 1.26 9.97 83.19
0.80 4.89 1.11 1.02 92.18 0.47 0.66 4.71 1.41 92.75 0.17 5.41 1.26 9.97 83.19
0.80 4.89 1.11 1.02 92.18 0.47 0.66 4.71 1.41 92.75 0.17 5.41 1.26 9.97 83.19

Food Market
R GX M P V R GX M P V

0.19 3.56 0.05 0.92 95.28 0.16 3.21 0.60 0.20 95.83

0.21 5.49 0.28 1.09 92.93 0.82 4.24 0.57 2.71 91.66

0.24 6.07 1.95 1.51 90.23 0.76 4.03 0.64 5.01 89.57

0.27 7.79 1.93 1.50 88.50 0.79 4.38 0.84 4.96 89.03

0.27 7.97 1.94 1.51 88.31 0.78 4.41 0.89 5.09 88.83

0.28 8.01 1.98 1.51 88.23 0.78 4.41 0.89 5.09 88.82

0.28 8.10 2.00 1.51 88.13 0.78 4.41 0.90 5.10 88.81

0.28 8.12 1.99 1.51 88.10 0.78 4.41 0.90 5.10 88.81

0.28 8.12 2.00 1.51 88.10 0.78 4.41 0.90 5.10 88.81

0.28 8.12 2.00 1.51 88.10 0.78 4.41 0.90 5.10 88.81

0.28 8.12 2.00 1.51 88.10 0.78 4.41 0.90 5.10 88.81

0.28 8.12 2.00 1.51 88.09 0.78 4.41 0.90 5.10 88.81
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of 3.7%, then money supply with an 
average of 1.9%, and finally interest rate 
with an average of 1.7%. Accordingly, both 
government expenditure and inflation are 
more important among macro variables in 
affecting the value of traded shares; with the 
other two variables have about half of the 
effect by the former.

Regarding the ranking by sector of the 
relative effect of each of the four macro 
variables, starting with the government 
expenditure effect, the food sector has the 
highest effect followed by services, real-

estate, investment, service, insurance, banks, 
and industry. For inflation effect, services 
sector comes first followed by insurance, 
investment, banks, food, industry, and 
real-estate. The effect of interest rate is the 
highest on the insurance sector then banks, 
real-estate, investment, industry, food, and 
service respectively. Money supply has the 
highest effect on industry sector followed by 
banks, food, service, real-estate, insurance, 
and investmen

Impulse Response
Turning to the nature and duration of the 

Table (5) : Response of  Value of Traded Shares to Shocks in Other Variables
Banks Investment Insurance

R GX M P V R GX M P V R GX M P V
-0.04 0.06 0.06 0.00 0.50 -0.02 0.10 0.05 -0.04 0.57 0.19 0.05 0.07 0.18 1.10
-0.06 -0.03 0.00 -0.05 -0.21 -0.04 -0.05 0.02 -0.08 -0.02 -0.23 -0.16 -0.08 -0.22 -0.47
0.09 -0.02 -0.06 0.06 -0.10 0.01 -0.05 0.03 0.10 -0.16 -0.02 0.07 0.06 0.06 0.00
0.02 0.01 0.04 -0.02 0.12 0.01 0.04 0.02 0.00 0.02 0.00 0.05 0.03 0.01 0.04
-0.03 0.00 -0.01 -0.01 -0.01 0.00 -0.01 -0.01 -0.02 0.04 -0.01 -0.07 -0.02 -0.01 -0.02
0.01 0.00 0.00 0.01 -0.04 0.00 -0.01 0.00 0.00 -0.01 0.01 0.03 0.00 0.00 0.00
0.01 -0.01 0.00 0.00 0.02 0.00 0.00 0.01 0.01 -0.01 0.00 0.00 0.01 0.00 0.00
-0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0.01 0.00 0.01
0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Real Estate Industry Services
R GX M P V R GX M P V R GX M P V

-0.01 0.11 0.02 -0.03 0.66 0.00 0.04 0.09 -0.07 0.64 0.01 0.11 0.04 -0.01 0.53
-0.06 -0.08 0.03 -0.05 -0.14 -0.01 -0.03 -0.05 0.01 -0.07 -0.02 -0.07 -0.01 -0.14 -0.04
-0.03 -0.02 0.06 0.04 -0.10 -0.04 -0.01 0.10 0.04 -0.13 0.00 0.02 -0.01 0.12 -0.05
0.00 0.06 0.01 0.00 0.07 -0.02 0.02 -0.01 -0.01 0.05 0.00 0.01 0.04 -0.01 0.00
0.00 -0.03 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.00 -0.03 -0.03 -0.02 0.00
0.00 0.00 0.00 0.00 -0.01 0.00 -0.01 0.00 0.00 -0.01 0.00 0.02 0.01 0.00 0.00
0.00 0.01 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00
0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Food Market
R GX M P V R GX M P V

-0.04 0.16 -0.02 -0.08 0.83 -0.02 0.09 0.04 -0.02 0.47

-0.01 -0.13 -0.04 -0.04 -0.13 -0.04 -0.05 0.00 -0.08 -0.04

-0.02 -0.08 0.12 0.06 -0.13 0.01 -0.02 0.02 0.08 -0.13

-0.02 0.12 0.02 -0.02 0.06 0.01 0.03 0.02 0.00 0.03

0.00 -0.04 0.01 0.01 -0.01 0.00 -0.01 -0.01 -0.02 0.03

0.01 -0.02 -0.02 0.00 0.00 0.00 0.00 0.00 0.01 -0.01

0.00 0.03 0.01 0.00 0.00 0.00 0.00 0.01 0.00 -0.01

0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Vol. 13
No. 1

Vol. 13
No. 1

impact of each variable on the behavior of 
stock price in the sample, the results, as table 
(5) shows, indicate on average a negative 
and long term effect of both interest rate and 
inflation, a positive and long term effect of 
money supply, and a positive and long term 
effect of government expenditure except for 
the Insurance sector

Therefore, based on the previous discussion, 
it may be argued that macroeconomic 
variables have the expected effect on the 
behaviour of the value of traded shares, 
however, the effect of such variables is 
relatively small indicating the dominance of 
speculative expectations which on averaged 
is responsible for more than 88% of the 
variations in the value of traded shares, 
and thus support the inefficiency argument 
introduced in the previous sections.

VII. CONCLUSION

The results obtained by this study indicate that 
macroeconomic variables have the expected  
impact on the activities of the KSE, however, 
this impact is relativly small. Conserning 

the size of the macroeconomic variables 
effect, the results show that macroeconomic 
variables, on average, are responsible for 
11% of the variation in the value of traded 
shares. However, this effect varies across 
sectors with a range from 7% to 16%. In 
a closer look at the results, on average, 
government expenditure has the highest 
effect among the macro variables with an 
average of 3.9%, followed by inflation with 
an average of 3.7%, then money supply with 
an average of 1.9%, and finally interest rate 
with an average of 1.7%. On the other hand, 
the results indicate a negative and long term 
effect of both interest rate and inflation, a 
positive and long term effect of money 
supply, and  government expenditure. These 
results reflect the dominance of speculation 
in the activities KSE, and the ineffeciency 
characterizing it, thus stressing the need 
to improve the institutional framework 
governing the activities of this market.   
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ABSTRACT

The new AACSB Eligibility Procedures and Standards for Business Accreditation and for 
Accounting Accreditation, as of January 31, 2007, place much greater emphasis on assurance 
of learning.   It requires colleges of business and accounting departments to utilize direct and 
indirect measures to assure learning.  This study reports the results of a survey of accounting 
departments at U.S. institutions of higher education.  The study determines the purposes 
of assessment, assessment approaches and instruments used by accounting departments, 
and usages of assessment activities.  Most accounting departments (68 percent) had formal 
assessment programs and department chairs were responsible for assessment processes 
at the department level.  Overwhelming majority of accounting departments continue to 
utilize indirect measures (e.g. surveys) of assessment, followed by course-embedded direct 
measures of assessment.  Accounting departments perceive monitoring of the effectiveness 
of the program and guide planning and improvements efforts to be the major purposes of 
assessment.  

I. INTRODUCTION  
 
Educational institutions encounter an 
increasing challenge to justify use of human 
and equipment resources and provide 
assurance that educational experiences are 
worthwhile in terms of student learning 
and preparation for professional careers.  
Therefore, faculty and administration 
personnel search for ways to assure 
stakeholders that, indeed, collegiate 
experiences do add value to students.  
This trend is happening in an environment 

characterized by more complexity as well 
as uncertainty and increasingly greater 
performance expectations.  Many business 
schools and accounting departments are 
trying to find competitive advantages.  One 
of these could be achieving specialized 
business accreditation, such as AACSB 
International - The Association to Advance 
Collegiate Schools of Business.  Going 
through a specialized business accreditation 
process requires a significant commitment 
of time and resources.  It is critical for 
schools that decide to pursue specialized 
business accreditation to take advantage of 
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opportunities for improving the quality of 
their programs.  After all, accreditation is a 
way to monitor the quality of the programs.  
At the conclusion of accreditation, schools 
should have clear mission statements, 
measurable educational objectives, 
strong assessment programs (including 
documentation of the process as well as 
changes resulting form the assessment), and 
knowledgeable and involved stakeholders.  
Other considerations involve curriculums 
that address contemporary issues, resource 
usage, and improved processes, which 
eventually lead to higher quality programs.  
Consequently, the concept of assessment 
appears to be receiving attention as a 
worthwhile approach to measurement of 
outcomes.

The newly revised and approved AACSB 
(2007) Eligibility Procedures and Standards 
for Business Accreditation and for 
Accounting Accreditation, as of January 31, 
2007, place heavier emphasis on assurance 
of learning.   It requires colleges of business 
and accounting departments to utilize direct 
and indirect measures to assure learning.  
The AACSB Standards are divided into 
three sections:
1. Strategic Management Standards (5 

standards);
2. Participants Standards (9 standards); 

and,
3. Assurance of Learning Standards (7 

standards).
Thus, it is impossible to be accredited 
without assurance of learning.  The process 
of assessment is demonstrated in Figure 
1. Assessment process usually entails 
five steps, including identify learning 
goals and objectives, gather and analyze 
evidence, report and discuss results, identify 
improvement opportunities, and reflect and 
make changes (AACSB, 2005).  Clearly, 

colleges that do not assess their programs 
have no chance of being accredited by any 
credible accrediting agency.

One of the major strengths of the new 
AACSB standards is the requirement of the 
utilization of direct measures of assessment.  
Direct as well as indirect measures should 
be developed, administered, and improved 
as necessary. While the direct measures try 
to judge directly the learning of the students, 
indirect measures are mostly perceptions 
of various constituents related to students’ 
learning (e.g. exit survey, employer survey, 
alumni survey).  Direct measures include 
course-embedded measures, stand-alone 
testing, and student selection (AACSB, 
2005).  Course-embedded measures include 
such items as capstone course projects, 
juried assignments, or other course related 
cases.  It is important to note that overall 
course grade is not a course-embedded 
measure due to the fact that the overall grade 
reflects all the work the student performed 
in that course not the particular learning 
outcome of the course.  Walvoord (2004) 
highlights this fact by identifying the three 
major differences between a class grade and 
a course-embedded assessment.  The first 
difference is that the criteria to evaluate 
the student is set by instructor (in case of a 
class grade) while it is set by the instructor 
and outsider(s) for assessment purposes.  
Second, the student work is evaluated by the 
instructor in the case of a class grade and by 
the instructor and outsider(s) for assessment.  
Finally, the third difference adds department 
or institution as one party that will receive 
feedback. 

The juried project involves jurors directly 
observe student presentations (written work) 
to measure the effectiveness of programs.  
Jurors can be faculty from other academic 
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disciplines or business practitioners.  Juries 
evaluate student work and provide feedback 
to instructors.  Juried projects may be 
assigned to students enrolled in the capstone 
business policy course at the end of the 
program.

Stand-alone testing may be internally 
generated tests, such as comprehensive 
exit exam, or externally generated exams 
such as the Major Field Test for business 
or MBA.  Business major field tests have 
been developed by the Educational Testing 
Service to assess understanding of concepts 
and principles expected of students at the 
conclusion of an academic major.  The 
major field test tends to take approximately 
two hours to complete and consists of 
various multiple choice questions.  Subjects 
covered include accounting, economics, 
management, quantitative analysis and 
information systems, finance, marketing, 
and legal and social environment.  More 
information about business major field test 
can be found by visiting http://www.ets.
org/hea/mft/ubusiness.html. Finally, student 
selection may include such an item as a 
written essay as part of the admission to the 
program.   

Documenting the assessment program 
and resultant changes is an important 
consideration.  This is a continuous 
process involving assessment of programs, 
initiating changes, and recording results.  
Assessment is very critical, since some 
accreditation standards are mission linked.  
Accomplishing the mission is the key to 
accreditation, and assessment is the vehicle 
to measure the progress toward achieving 
educational objectives and effectiveness of 
programs.

II. BACKGROUND PERSPECTIVES

Assessment involves techniques 
and information used to gain greater 
understanding of learning possessed by 
students and influences decisions related 
to educational considerations such as 
educational policy, instructional techniques, 
curriculum content, and administrative 
decisions (Dietel, Herman, and Knuth, 
1991).  In an era of demands for greater 
accountability, accompanied by increased 
performance expectations and fewer 
resources, assessment is apt to remain 
as a most-relevant educational topic.  
Assessment practices enable us to recognize 
accomplishments and target areas needing 
additional improvements.  Since the early 
1990s, AACSB International focused on 
mission-driven accreditation standards with 
emphasis upon assessment of results and 
continuous quality improvement.  Today, 
schools of business encounter greater 
challenges to demonstrate performance 
effectiveness on a variety of stakeholders 
who want to be assured that value has been 
added to educational experiences of students 
(Vinten, 2000).

The accounting profession has experienced 
considerable change; today, accountants 
must possess analytical decision capabilities 
and be more adept at practicing excellent 
communication skills (Prober, 2004).  Early 
in the 21PstP Century, a report by Albrecht 
and Stack (2000) emphasized the views of 
accounting practitioners that accounting 
students needed to be better prepared for 
professional careers.  Operationally, signals 
of change for accountants became evident 
as CPA firms reengineered to become 
providers of professional services, instead 
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of just being public accounting companies 
(Gabbin, 2002).  In addition, Schroeder and 
Franz (2004) reported continuation of a 
decade-long decline in numbers of students 
seeking to become CPAs.  There appears to 
be a reasonable likelihood that initiatives 
will be sought to increase interest in the 
profession with the potential for growth 
in assessment activities to help measure 
determination of quality outcomes.

Over the years, various approaches to 
assessment have evolved.  Assessment may 
focus on the university, college, department, 
program, a course, or a student learning 
(American Accounting Association, 2003).  
Apostolou (1999) noted that a committee, 
which was sponsored by the American 
Accounting Association, categorized 
assessment activities in terms of assessment 
programs/model development, specific 
skills, curriculum/instructional approaches, 
and measurement of outcomes.  She 
observed that most assessment activities 
involved assessment programs and model 
development, indicated a need for further 
assessment research, and recommended 
linking accounting research to other 
academic disciplines.  Akers, Giacomino, 
and Trebby (1997) summarized development 
of an assessment program developed for 
the accounting department at Marquette 
University that featured measurement tools 
such as an alumni survey, communication 
skills assessment, placement/career services 
information, and CPA exam statistics.

In a historical overview of assessment, 
Kimmell, Marquette, and Olsen (1998) 
noted that assessment efforts moved from 
emphasis on quality and quantity of inputs 
toward a focus on outputs.  They sampled 
300 accounting programs (including both 

AACSB accredited and nonaccredited 
schools) and found that only 42 percent of the 
participants had comprehensive assessment 
programs.  Design, implementation, and 
monitoring of assessment programs were 
about evenly divided between accounting 
faculty and department chairs.  

Barsky, Catanach, and Kozlowski (2003) 
recognized various risks encountered in 
accounting education and recommended 
usage of KPMG’s Business Measurement 
Process as a useful assessment tool.  As 
applied to the academic environment, 
the process provides analysis of strategic 
risk, business process risk, and business 
management risk.  Thomas (2000) reported 
development of the AICPA Core Competency 
Framework as a technique to assess skills 
needed by persons entering the accounting 
profession.  This technique was designed 
to focus on functional, personal, and broad 
business-prospective competencies.

Frequently, assessment endeavors seek to 
provide relevant insights into curriculum, 
use of resources, and faculty considerations.  
Stivers, Campbell, and Hermanson (2000) 
compiled a list of assessment lessons 
based upon assessing an undergraduate 
accounting program at a large, public 
university.  Among the findings, these 
authors recommended shared responsibility 
(faculty and administration) for assessment, 
use of multiple measurements, emphasis on 
results classified by  student groups (rather 
than individuals), and top-level support for 
the concept of assessment.  Hindi and Miller 
(2000) surveyed 182 deans of business 
schools and found that AACSB-accredited 
schools were more prone to identify public 
responsibility, accreditation considerations, 
attraction of better students, and increased 
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responsibility as rationales for utilization of 
assessment.  Also, they found that public 
institutions were more likely to have formal 
assessment programs and use assessment 
as a basis for attracting equipment and/or 
financial resources.

The business environment is likely to 
be characterized by change and growing 
complexity, involving increasingly higher 
customer expectations and responses to 
realities of the operating environment, 
such as the increasing growth of offshore 
outsourcing.  Assessment will play a role in 
evaluation of these realities.  Shinn (2001) 
cited comments by the business school dean 
at Northwestern University who observed 
that among striking changes was a more 
demanding student population.  Over a 
decade ago, Hutchings and Marchese (1990) 
stress the need for higher education to focus 
on results, not just funding, educational 
facilities, curriculums, and academic 
credentials; they concluded that student 
learning is the major factor related to judging 
college/university performance outcomes.  
Maher (2004) noted the appeal of offshore 
outsourcing to many accounting firms and 
reported that approximately 100,000 U. S. 
tax forms were expected to be completed at 
overseas locations.

Higher education institutions in the United 
States have a high degree of independence 
and self-governance as a result of reliance 
on accrediting agencies (Mundhenk, 
2005).  Accrediting agencies have 
traditionally required evidence of quality 
in the academic programs and processes, 
including assessment.  The recent AACSB 
standards (2007) required assurance of 
learning in seven business accreditation 
standards and nine accounting accreditation 

standards.  The intention is to highlight the 
importance of assessment as a measure of 
quality in academic programs.   Mundhenk 
(2005) reported that all accrediting agencies 
required assessment, including regional 
agencies (such as The Southern Association 
of Colleges and Schools, the Northeast 
Association of Schools and Colleges, and 
Commission on Higher Education: Middle 
States Association) as well as specialized 
business accreditation agencies.  

One of the difficult issues some accounting 
departments have to deal with is the 
resistance by faculty.  In some departments, 
faculty may feel that assessment is not 
needed, infringing in their academic 
freedom, or just too much work without the 
reward.  Martell (2005) reported that faculty 
resistance is usually in the forms of “I 
can’t”, “I’ve already done that”, “I shouldn’t 
have to”, and “I won’t.”  Martell suggested 
that faculty resistance may be overcome by 
faculty participation.  Making faculty feel 
they own the assessment is critical.  Other 
factors that will help achieve assessment 
are the commitment from the college and 
department leadership, appointing an 
assessment champion, secure critical mass 
supporting assessment, provide necessary 
support to faculty, and develop reward and 
evaluation system that support assessment.  
(Martell, 2005)  Fogarty (2004) suggested 
some reasons for faculty resistance that 
included the relation between assessment 
and the research/teaching axis, the additional 
work that is needed by assessment, and the 
ambiguity of assessment’ purpose.

III. METHODOLOGY

A two-page survey (Appendix A) consisted of 
open-ended as well as check-indicator types 
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of questions was used to collect the data for 
the study.  An initial draft of the instrument 
was based on a recommended assessment 
model developed by the Accounting 
Education Change Commission (Gainen and 
Locatelli, 1995).  Additionally, the questions 
were revised to address recent changes in 
specialized business accreditation standards, 
such as AACSB.  For example, approaches 
to assessment (indirect, course-embedded, 
stand-alone testing, and student selection) 
was revised to reflect the new approaches 
and terminology in the new standards.  The 
draft was then reviewed by administrative 
colleagues for content analysis.  The revised 
questionnaire was mailed to 497 chairs of 
accounting departments listed in 2004-05 
Accounting Faculty Directory (Hasselback).  
The survey solicited relevant information 
concerning assessment practices from chairs 
of accounting departments at colleges and 
universities located in the United States.  A 
total of 107 completed surveys were returned 
for a response rate of 22 percent. 

The two-page questionnaire asked 
respondents for some demographic 
information such as the highest degree 
awarded, type of institution (public/private), 
and the type of business accreditation 
(AACSB, ACBSP, or regional).  Then, 
the survey inquired whether universities 
and accounting departments had formal 
assessment programs and, if so, the title 
of the person(s) responsible for them.  It 
also asked respondents to indicate the costs 
of assessment, the level of satisfaction 
experienced, whether accounting 
departments planned to revise/improve 
the programs, and a list of anticipated 
improvements.  In addition, the survey 
requested information about curriculum/
program objectives and whether these 

objectives were assessed.   The second page 
of the questionnaire included questions 
dealing with identification of instruments, 
usages and purposes of assessment, 
stakeholders of accounting departments, 
and skills/competencies assessed.  Finally, 
the respondents were asked to identify the 
major strengths and weaknesses of their 
assessment programs.

The respondents included 72 (68 percent) 
public and 34 (32 percent) private 
universities/colleges.  Nineteen (18 
percent) of the respondents indicated that 
the baccalaureate degree was the highest 
degree offered; 71 (67 percent) colleges and 
universities offered masters degrees; and 16 
(15 percent) institutions offered doctorate 
degrees.  Of the 107 schools responding to 
the survey, 71 (68 percent) were accredited 
by AACSB; 10 (10 percent) were accredited 
by Association of Collegiate Business 
Schools and Programs (ACBSP); and 24 
(23 percent) schools did not have a separate 
business accreditation.  Of those schools 
accredited by AACSB, 22 (31 percent) had 
separate accounting accreditation.

IV. RESULTS

This section summarizes the results of 
the questionnaire.  While 72 percent (76 
respondents) indicated that their universities 
had formal assessment programs, 68 
percent (71 respondents) indicated that 
their accounting departments had formal 
assessment programs. Directors of 
assessment (31 percent), vice presidents (25 
percent), and department chairs (13 percent) 
were the most mentioned job titles of persons 
who were responsible for the assessment 
process at the university level.  Eight-seven 
(81 percent) respondents indicated their 
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school/college of business had a formal 
assessment program.  Dean of the school of 
business (32 percent), associate deans (24 
percent), and department chairs (16 percent) 
were most mentioned titles of persons 
responsible for the assessment process at the 
school of business level.  Department chairs 
(80 percent) were responsible for assessment 
processes at the department level followed 
by assessment committee (13 percent).  

A majority, 56 (82 percent) of the 
departments responded that the annual 
expense of accounting department 
assessment programs was less than $5,000.  
Ten (15 percent) colleges or universities 
indicated costs in the range of $5,001-
$10,000; and two (3 percent) schools were 
in the range of $10,001-$20,000.

Table 1 summarizes the responses concerning 
stakeholders and assessment instruments 
utilized by accounting departments.  Current 
students, faculty, employers, alumni, the 
business community, prospective students, 
and administrators were the most frequently 
mentioned stakeholders.  The most widely 
used instruments were student evaluations 

of faculty, alumni surveys, exit surveys 
for graduating seniors, and employer 
surveys.  Employers are major stakeholders 
of accounting departments. Yet, employer 
surveys were ranked only as the fourth 
most popular of the instruments.  This may 
be explained by the fact that employer 
surveys tend to have many administrative 
complications.  Who will be asked to 
complete the survey instrument?  How is the 
name of each graduate’s supervisor learned?   
Finally, it is very interesting that a similar 
study in 2000 showed that current students 
were ranked third after faculty and employers 
(Miller and Hindi, 2000).  In this study, 
current students are ranked first followed by 
faculty and employers.  The results may be 
explained by the new regulation of Sarbanes 
and Oxley and the increased demand on 
accounting gradates since its passage that 
accounting chairs believe current students 
are the most important stakeholder.  

Table 2 summarizes the responses concerning 
usages and purposes of assessment, and 
approaches to assessment utilized by 
accounting departments.  Most accounting 

TABLE 1
Stakeholders And Assessment Instruments Used By

Accounting Departments

                                  Number of
Instruments                            Respondents  percent

                                           Number of
Stakeholders              Respondents     Percent

Student evaluation of faculty 79               75
Alumni survey    76      72
Exit survey/Interview    67      64
Employer survey                  49      47
Score on standardized tests 44      42
Focus groups    18      17
Other     13      12
Faculty survey      10      10

 

Current Students                98      92
Faculty    96       91
Employers   93      88
Alumni    75      71
Business Community  63      59 
Prospective Students  58      55
Administrators   54      51
Program Advisory Councils 45      42
Staff    20      19
Legislators   18      17
Other        4        4

Assessment Instruments Assessment Stakeholders
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departments used assessment outcomes 
to make curricular changes.  Other uses 
included instructional changes and a way for 
meeting responsibility to students.  The three 
most-mentioned purposes for assessment 

included monitoring program effectiveness, 
guiding planning and improvement efforts, 
and meeting accreditation requirements.  It 
is interesting to note that few accounting 
departments used assessment to justify/

Table 2
Usages, Purposes, And Approaches To Assessment

In Accounting Departments

Usages of Assessment Purposes of Assessment

                             Number of
Usages of Assessment    Respondents    Percent

                                                          Number of
Stakeholders                              Respondents   Percent

Curricular changes   93 89
Instructional changes   69 66
Meet responsibility to students  60 57
Meeting responsibility to public  36 34
Other                    7    7

Monitor the effectiveness of the program         91     86
Guide planning and improvement efforts 91    86
Meet accreditation agency requirements 86     81
Increase accountability       48     45
Attract better students       25      24
Provide information relevant to policies    23      22
Attract equipment / financial resources    13      12
Other             3 3

Approaches to Assessment
             Number of
Approaches to Assessment  Respondents   Percent

Indirect measures                89 85
Course-embedded measurement      83 79
Stand-alone testing               49 47
Student selection                 21 20
Other                 21 20

Table 3
Skills/competencies Assessed
By Accounting Departments

Skills/Competencies Assessed

                                                                          Number of
Skills/Competencies Assessed                               Respondents              Percent

Professional Knowledge           87                                 82
Communication Skills           82     77
Problem Solving           82     77
Critical Thinking           78     74
Technology/Computer Usage           71     67
Interpersonal Skills           62     58
Professional Integrity/Ethics           50     47
Global Issues           30     28
Reflective thinking           29                                  27
Multicultural / diversity issues           18                                  17
Lifelong Learning           16     15
Other            1       1
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attract financial resources, attract better 
students, or provide information relevant 
to policies.  Approaches to assessment 
included indirect measures (surveys), 
course-embedded measures, and stand-
alone testing.  

Table 3 summarizes the responses to the 
specific skills/competencies assessed by 
accounting departments.  Professional 
knowledge, communication skills, problem 
solving, and critical thinking were the top 
four skills mentioned by the chairs.  Least-
assessed skills included lifelong learning, 
multicultural/diversity issues, reflective 
thinking, and global issues.  These skills are 
more difficult to measure, which may be a 

reason they were less frequently mentioned.
Survey participants were asked to identify the 
strengths and weaknesses of their assessment 
programs.  Major strengths of assessment 
were the use of embedded approach, team 
effort (faculty buy-in), comprehensive, well 
planned and documented, and participation 
by various stakeholders.   Major weaknesses 
included insufficient time and resources for 
assessment activities, problems with validity 
of measurements, lack of continuity, and 
lack of documentation due to assessment 
process being informal.

Table 4 presents a summary of calculated 
values for various chi-square tests.  
Variables tested included highest degree 

Table 4
Summary Of Calculated Chi-square Values

For Selected Variables

Variable

Highest Degree 
Awarded Public/Private Accreditation
Chi-Square    Prob
Value 

Chi-Square   Prob
Value

Chi-Square    Prob
Value

USAGES OF ASSESSMENT
Curriculum changes
Instructional changes
Meet responsibility to students
Meet responsibility to public

0.818  0.664
2.527 0.283
0.230 0.861
1.166 0.558

583.583      0.208
392.392      0.036**
452.452      0.117
3.2      0.049**

283.283      0.010***
312.312      0.856
333.333      0.189
3.242            0.198

PURPOSES OF ASSESSMENT
Meet accreditation agency requirements
Monitor effectiveness of programs
Guide planning and improvement efforts
Attract better students
Provide information relevant to policies
Attract equipment/financial resources
Increase accountability

0.648 0.723
0.315 0.854
7.291 0.026**
7.826 0.020**
1.603 0.449
2.068 0.356
3.437 0.179

0.065 0.800
0.464 0.496
0.261 0.609
0.372 0.542
2.563 0.109
1.528 0.216
0.866 0.352

2.270 0.321
1.068 0.586
2.177 0.337
0.797 0.671
0.013 0.994
1.295 0.523
2.878 0.237

SKILLS/COMPETENCIES ASSESSED
Communication skills
Professional knowledge
Critical Thinking
Lifelong learning
Problem solving
Technology/computer usage
Professional integrity (ethics)
Reflective thinking
Multicultural/diversity
Global issues
Interpersonal Skills

4.342 0.114
5.695 0.058*
3.742 0.154
3.220 0.199
0.203 0.904
0.439 0.803
3.104 0.212
3.425 0.181
2.538 0.281
0.588 0.745
6.817 0.033**

0.147 0.702
0.390 0.532
0.194 0.660
0.469 0.493
0.147 0.702
1.066 0.302
0.571 0.450
0.081 0.776
1.024 0.312
0.033 0.856
0.278 0.598

2.037 0.361
4.120 0.128
3.982 0.137
0.259 0.879
0.403 0.818
3.480 0.176
0.283 0.868
2.903 0.234
0.059 0.971
0.564 0.754
1.658 0.437

*, **, ***: .10, .05, and .01 levels of significance
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offered, type of business accreditation, and 
type of institution (public vs. private.)  There 
was a statistically significant relationship 
between the highest degree awarded by the 
institution and purposes of assessment.  The 
higher the degree awarded, the greater the 
number of responses that identified guide 
planning and improvement efforts and 
attract better students as primary purposes 
of assessment.  In addition, the study found 
that the higher the degree awarded by the 
institution, the greater the likelihood that 
the institution assessed interpersonal skills.  
Universities that award the bachelor and 
master’s degree were more likely to assess 
professional knowledge than doctorate 
granting institutions.  However, there were 
no statistically significant relationships 
between the highest degree awarded and 
usages of assessment.  The higher the degree 
awarded by the institution, the greater the 
chance of using employers’ survey for 
assessment.  Accounting departments in 
institutions that awarded master degrees 
were more likely to have curriculum/
program objectives than institutions that 
awarded bachelor or doctorate degrees.  
Finally, institutions that awarded bachelor or 
master’s degrees were more likely to have a 
formal assessment program at the university 
level than doctorate granting institutions.

There was no statistically significant 
relationship between the type of institution 
(public or private) and purpose of 
assessment.  In addition, there was no 
significant relationship between skills/
competencies assessed by the accounting 
departments and type of institution (public/
private).  There was, however, a statistically 
significant relationship between type 
of institution and usages of assessment.  
Public institutions were twice more likely 

to identify meet responsibility to the public 
as a usage of assessment than private 
institutions.  Private institutions were more 
likely to list instructional changes as the 
primary usage of assessment than public 
institutions.  Public institutions were more 
likely than private institutions to identify 
program advisory councils and legislators 
as primary stakeholders.  

An additional aspect of the survey involved 
the type of accreditation and purposes 
and usages of assessment and skills/
competencies measures by assessment.  
There was no statistically significant 
relationship between the type of business 
accreditation and purposes of assessment.  
In addition, there was no significant 
relationship between skills/competencies 
assessed by the accounting departments 
and type of business accreditation.  
Accounting departments at business schools 
with AACSB accreditation and regional 
accreditation utilized assessment results for 
curriculum changes to a significantly greater 
extent than did colleges and universities with 
ACBSP accreditation.  AACSB accredited 
and regionally accredited colleges were 
more likely to utilize employer survey as an 
assessment instrument and to identify alumni 
as a primary stakeholder than colleges with 
ACBSP accreditation.  Colleges that are 
accredited by AACSB or ACBSP were more 
likely than regionally accredited colleges 
to identify program advisory councils as 
a primary stakeholder in the assessment 
process.  

When asked about specific curriculum/
program objectives, 85 (80 percent) chairs 
responded affirmatively, but only 59 
(55 percent) of the departments actually 
assessed these objectives.  However, 70 
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(65 percent) respondents plan to improve/
revise their assessment programs.  The top 
five improvements/revisions planned by 
the accounting departments were revising 
learning outcomes, continuous review 
and improvement of assessment practices, 
streamline process and plan of assessment, 
increase the range of skills/competencies 
assessed, and finding ways to “close the 
loop.”  

V. SUMMARY AND CONCLUSIONS

This study examined the assessment 
programs utilized by various accounting 
departments across the United States.  
Accounting department chairs, business 
school deans, and directors of assessment 
play major roles in the assessment process.  
To improve/revise assessment programs, 
chairs planned to revise learning outcomes, 
continuous review and improvement of 
assessment practices, streamline process 
and plan of assessment, increase the range of 
skills/competencies assessed, and find ways 
to “close the loop.”  A variety of instruments 
was used in assessment processes. These 
included student evaluation of faculty, 
alumni survey, exit survey/interview for 
graduating seniors, and employer survey.  It 
is very interesting that score on professional 
exams (such as CPA, CMA) ranked fifth in 
the various instruments used by accounting 
department to assess its programs.

Curricular and instructional changes were the 
top-ranked usages for assessment outcomes.  
As viewed by accounting chairs, the most 
prevalent purposes of assessment were 
to monitor program effectiveness, guide 
planning and improvement efforts, and meet 
accreditation agency requirements.  Current 
students, faculty, employers, alumni, and 

the business community were considered 
to be major stakeholders of accounting 
departments.  Primary skills measured 
in assessment included professional 
knowledge, communication skills, problem 
solving, and critical thinking.

Compared to other colleges and universities, 
institutions that awarded the doctorate degree 
identified guide planning and improvement 
efforts and attract better students as primary 
purposes of assessment and also were more 
likely to assess interpersonal skills as a skill/
competency required for their graduates.  
There was no statistically significant 
relationship between highest degree awarded 
and usages of assessment.  Public, compared 
to private, institutions were more concerned 
with meeting responsibility to the public as 
a primary usage of assessment data.  Private 
institutions were more concerned with 
making instructional changes.   Accounting 
departments at business schools accredited 
by AACSB and regional accreditation 
utilized assessment results for curriculum 
changes to a significantly greater extent than 
did colleges and universities with ACBSP 
accreditation.

Employers are major stakeholders of 
accounting departments. Yet, employer 
surveys were ranked only as the third most 
popular of the instruments.  This may be 
explained by the fact that employer surveys 
tend to have numerous administrative 
complications.  Who will be asked to 
complete the survey instrument?  How is 
the name of each graduate’s supervisor 
learned? 

Indirect measures of assessment continue to 
be the most popular approach.  Considering 
that some business accrediting agencies (such 
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as AACSB International) articulated that 
indirect measures will be not be sufficient 
for assessing programs, it is clear that 
additional measures are being developed.  
Course-embedded approach seems to 
be increasingly utilized by accounting 
departments.  AACSB International 
mandates documentation of course-
embedded measures.  The documentation 
may include course portfolios, sample of 
students graded assignments, sample of tests, 
student portfolios, and other techniques.  
These activities tend to be time consuming to 
implement and maintain.  These constraints 
may drive some departments to the stand-
alone testing or student selection approaches 
to assessment.  

Assessment enables accounting departments 
to “close the loop” in the process of 
collection, analysis, and review of input 
received from stakeholders.  In an era of 
rising constituent expectations and demands 
for greater accountability, the challenge to 
justify practices and emphasize continuous 
quality improvement will not likely abate.  
Students expect to learn; employers seek 
relevant job skills; and communities desire 
conscientious citizens.  Assessment is 
very critical to assure the quality of the 
accounting education by providing evidence 
that accounting students are achieving 
their learning outcomes as determined by 
the faculty of these programs.  This study 
major contribution to the literature includes 
documenting the assessment practices 
of various accounting departments in 
the USA.  In particular, the study shows 
which assessment instruments accounting 
department are currently utilizing, the usages 
of assessment results to make improvements, 
purposes of assessment, approaches to 
assessment, and stakeholders.  

Many accrediting agencies (regional and 
specialized business) require assessment as 
a measure of quality academic programs.  
Thus, departments that do not utilize 
assessment will have difficult, if not 
impossible, time to be accredited.  Our 
data indicated that 82 percent of accredited 
departments utilized assessment to improve 
their academic programs while 26 percent of 
non-accredited departments had assessment 
programs.  Finally, exhibit 1 summarizes 
the principles of effective assessment and 
pitfalls to avoid.  

Further research may investigate assessment 
practices of accounting departments in 
countries other than the USA.  This type of 
research will provide some feedback about 
differences and similarities of assessment 
practices across countries.  Studies that 
compare assessment in the USA with 
assessment practices in other countries will 
provide useful and meaningful information 
to both populations.  Future research may 
compare assessment practices of accounting 
departments to departments in other academic 
disciplines.  Another interesting topic is 
determining whether students, faculty, and 
employers hold similar or different views 
about assessment.  It is also recommended 
to replicate the study every five years to 
determine shifts in assessment practices.  
Assessment framework and approaches 
change with time and documenting such 
changes will allow chairs to determine the 
future shape of assessment.   The evolving 
topic of assessment represents a fertile area 
for future research.
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Exhibit 1
Principles of Effective Assessment and Pitfalls of Assessment

Principles of Effective Assessment Pitfalls of Assessment
1. Reflect the mission and values of the 

institution
2. Measure explicit learning goals and 

objectives
3. Use a variety of instruments over 

sufficient time
4. Assess the experiences that lead to 

measurable outcomes
5. Gather data that is meaningful and 

useful
6. Link assessment data to improvement 

of student learning
7. Build new assessments out of old to 

implement continuous improvement
8. Make assessment a collaborative 

activity
9. Gain wide acceptance and support of 

assessment activities”
10. Create a “culture of assessment” or a 

“culture of evidence

1. Collecting data for the sake of 
collecting data

      a. “Filing cabinet/bookcase effect”
2. Surprising students and faculty
      a. Provide examples ahead of time
3. Collecting data sporadically
      a. Make this an Annual event 
4. Making generalizations that are not 

supported by the data

Source:  AACSB and EFMD International Conference and Annual Meetings 
April 23-25, 2006 - France

Figure 1
The Assessment Process

Source:   AACSB International – The Association to Advance Collegiate Schools of 
Business (2005).  Assessment of Student Learning in Business Schools: Best Practices Each 

Step of the Way, Assessment on the Discipline, Volume 1, number 1, page 9.
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APPENDIX A
Assessment Survey - Accounting Department

1. What is the highest academic degree offered by your school of business?
 ____ Doctorate       ____ Masters        ____ Bachelors

2. Your institution is:        ____ Public    ____ Private

3. Your school of business is accredited by:
 ____ AACSB International - The Association to Advance Collegiate Schools of 

Business
 ____ Association of Collegiate Business Schools and Programs (ACBSP)
 ____ Regional Accreditation (i.e. North Central, Southern, .., etc.)   
 If AACSB accredited, does the accounting program have a separate accreditation?    
  ____ Yes        ____ No

4. Does your university have a formal assessment program?   ____ Yes ____ No
If so, which academic professional has the major responsibility for the administration 
of your assessment program?

 ___ Director of Assessment  ___ Vice president      ___ Dean, School of Business
 ___ Associate Dean  ___ Department Chairs   ___ Other  (Please specify)

5. Does your school of business have a formal assessment program?   ___ Yes   ___ No
 If so, which academic professional has the major responsibility for the administration 
 If your assessment program?    
 ___ Director of Assessment  ___ Dean, School of Business ___Assessment  Committee
      ___ Associate Dean                ___ Department Chairs   ___(Please specify)      
                            
6. Does your Accounting Department have a formal assessment program?___Yes ___No
 (a)  If so, who has the major responsibility for the administration of your assessment 

program?
  ___ Director of Assessment     ___ Dean, School of Business ___ Department Chair
 Associate Dean, School of Business       Other (Please specify)  _______________                  
 (b) If so, what is the approximate annual costs for your Accounting Department   
          assessment process (faculty time, postage, analysis, ..., etc.)?
  Less than $5,000          $5,001 - $10,000       $10,001 - $20,000       Over $20,000

7. Do you have specified curriculum/program objectives (learning outcomes) for your 
accounting major?  ___ Yes   ___ No.    If yes, do you assess them?  ___Yes ___ No

8. Which of the following approaches of assessment does your Accounting Department 
use? (Check all that apply)

 ___ Student selection (Admission criteria)   
 ___ Course-embedded measurement (projects/cases/assignment/readings)
 ___ Demonstration through stand-alone testing or performance (i.e. ETS major field test 
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 or in house  exit exam)
 ___ Indirect measures (surveys of alumni, employers, graduating seniors)
 ___ Other (Please specify)                                                                                                   

9. Which of the following instruments does your Accounting Department use? 
 (Check all that apply)

 ___ Alumni survey   ___  Employer survey  ___Student evaluation of faculty
 ___ Faculty survey   ___  Focus groups    ___ Exit survey/interviews of graduating seniors
 ___ Score on standardized tests (i.e. CPA, CMA, CIA, GMAT, GRE, AICPA level II tests)
 ___ Other (Please specify)                                                                                                   

10.  How does your Accounting Department use the results from assessment?
   (Check all that apply)
 ___ Curricular changes   ___ Instructional changes
 ___ Meet responsibility to students  ___ Meet responsibility to the public
 ___ Other (Please specify)                                                                                                           

11. What is (are) the purpose(s) of assessment? (Check all that apply)
 ___ Meet accreditation agency requirements  ___ Monitor the effectiveness of the programs
 ___ Guide planning and improvement efforts    ___  Attract better students
 ___ Provide information relevant to policies      ___ Increase accountability 

___ Attract equipment and/or financial resources  ___  Other (Please specify)                       
     

12. Who do you consider to be the stakeholders in the assessment process? 
 (Check all that apply)

 ___ Faculty  ___ Administrators  ___  Employers
 ___ Current students         ___ Staff ___ Alumni

___ Legislators                 ___ Business community ___ Prospective students
 ___ Program advisory councils ___ Other (Please specify)                                                 

               
13. What skills/competencies do you assess? (Check all that apply)
 ___ Communication skills       ___ Critical thinking     ___  Lifelong learning
 ___ Multicultural/diversity      ___ Global issues      ___ Technology / computer usage
 ___ Reflective thinking           ___ Problem solving        ___ Professional integrity (ethics) 
 ___ Professional knowledge (subject content) 
 ___ Interpersonal skills (teamwork,  leadership)      ___ Other (Please specify) 

14. What do you consider the major strength(s) of your assessment program?
                    
15. What do you consider the major weakness(es) of your assessment program?
                     
16.  Do you have any plans to improve/revise the assessment process?  ___ Yes   ___  No
  If so, what are your plans?
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ABSTRACT

This paper examines the existence of the Halloween effect for some Arab countries equity 
markets. The data set used in this study constitutes of daily stock prices for 9 Arab equity 
markets in the Middle East region. Following Bouman and Jacobsen (2002), we use 
regression analysis with dummy variables to test for the existence of the Halloween effect in 
some Arabian equity markets; which is equivalent to a simple mean test. A highly significant 
Halloween effect documented for 7 out of 9 Arabic equity markets in the Middle East region 
even after adjustments have been made for January effect.

I. INTRODUCTION

Calendar effects in stock market returns 
have confused financial economists for over 
50 years. The evidence of equity market 
anomalies contradicts the prediction of the 
efficient market hypothesis (EMH), at least 
in its weak form, because the predictable 
movements in asset prices provide investors 
with opportunities to generate abnormal 
returns. In addition, stock market anomalies 
may result from an inefficient flow of 
information in financial markets, which is 
a violation of an underlying assumption of 
the EMH. 

The most important calendar effects studied 
in the literature are the day of-the-week 
effect (significantly different returns on 
some days of the week, usually higher 
Friday returns and lower Monday returns), 
the monthly or January effect (relatively 

higher January returns), the trading month 
effect (returns higher over the first fortnight 
of the month), the holiday effect (returns 
higher on the days before vacations), and 
more recently the Halloween effect (stock 
returns are significantly lower during the 
May-October periods versus the November-
April periods). Thaler (1987a, 1987b) 
provides an early and partial survey, while 
Mills and Coutts (1995) provide more recent 
references.

Various factors, some of which are listed 
below, might explain calendar effects. For 
the monthly effect, several possibilities have 
been suggested: increased January cash 
flows due to holiday bonuses, pensions, etc.; 
selling of non profitable stocks for tax reasons 
at the end of the year and reinvestment in 
January; financial managers’ attempts to 
show better end-of-year portfolio structure; 
beta coefficient increases in January. For day 
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of-the-week effect, the following have been 
suggested: measurement errors; differences 
in settlement time of transactions; attitudes 
of certain investors groups; and investors’ 
tendency to suspend the announcement of 
bad news until the weekend so that the market 
will have time to absorb the shock. While 
seasonal effects in advanced equity markets 
have been investigated extensively (see 
for example Gultekin and Gultekin, 1983; 
Brown et al., 1983; Kim, 1988; Mehdian 
and Perry, 1999), emerging markets have 
received less attention especially equity 
markets in the Middle East and North Africa 
(MENA) region (see AL-loughani, 2003; 
Maghayereh, 2003; Aly et al., 2004; Alsaad 
et al., 2005).

The purpose of this paper is to investigate 
the Halloween effect in 9 Arab equity 
markets in the Middle East region using 
daily data for local indices. The rest of the 
paper is organized as follows. Section II 
provides review of the Halloween effect. 
Characteristics of the markets under 
examination are described in section III, 
section IV presents data and methodology, 
and section V presents the empirical results. 
Finally, section VI contains a summary and 
conclusion.

II. REVIEW OF THE 
     HALLOWEEN EFFECT 
     EVIDENCE 

In their paper published in The American 
Economic Review, Bouman and Jacobsen 
(2002) investigate monthly returns across 
world stock markets for the period January 
1970- August 1998 and conclude that 
monthly returns are unusually large during 
the November-April periods for 36 out 
of 37 stock markets in their sample. They 

document new calendar time anomaly in 
stock prices and label it the Halloween 
effect; it is so called because it would have 
you in the stock market starting October 31 
and through April 30 and out of the market 
for the other half of the year, whereas this 
anomaly consistent with an old inherited 
market saying “Sell in May and Go Away”.

Bouman and Jacobsen (2002) ague that the 
Halloween strategy outperforms the buy and 
hold strategy on a risk-adjusted basis in the 
bulk of markets examined thereby casting 
doubt on the validity of the efficient market 
paradigm. The question that immediately 
arises is that there appear to be no clear 
reason why the Halloween puzzle should 
exist in a well-developed capital markets 
like USA, UK, and Japan. Bouman and 
Jacobsen (2002) address a number of 
potential explanations for the Halloween 
effect, but none appear to explain the 
puzzle. In particular, Bouman and Jacobsen 
(2002) consider that the Halloween puzzle 
is not economically exploitable after 
considering the impact of transaction costs. 
Data mining is another explanation but they 
eventually reject data mining as a possible 
explanation. 

Higher returns over the November-April 
period could be due to higher risk in this 
period. The Halloween puzzle could be 
a materialization of other calendar time 
anomalies, in particular, the January effect. 
The puzzle could be caused by shifts in either 
interest rates or shifts in trading volume. 
And stock returns could be lower over the 
May-October period because of a seasonal 
factor in the provision of news. Bouman and 
Jacobsen (2002, p.1630) argue that none 
of these potential explanations offer much 
explanatory power for the existence of the 
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Halloween puzzle and “ we are faced with 
the following problem: history and practice 
tell us that the old saying is right, while 
stock market logic tells us it is wrong. It 
seems that we have not yet solved this new 
puzzle”.

However, according to Fama’s argument; 
Fama (1998), empirical studies 
documenting long-term return anomalies 
like the Halloween effect are sensitive to 
methodology. Since most long-term return 
anomalies tend to disappear with reasonable 
changes to technique. Marberly and Pierce 
(2003) examine the robustness of the 
Halloween strategy to alternative model 
specifications for Japanese equity prices and 
find that the Halloween effect is concentrated 
in the period prior to the introduction of 
Nikkei 225 index futures in September 
1986. While after the internationalization 
of Japanese financial markets in the mid 
of 1980s, the Halloween effect disappears. 
In addition, Marberly and Pierce (2004) 
examine the sturdiness of the Halloween 
effect to alternative model specifications 
for USA and extend the analysis to S&P 
500 stock index futures. They conclude that 
“the documentation of the Halloween effect 
in the U.S disappears after an adjustment is 
made for the impact of outliers. In particular, 
the large monthly decline for October 1987 
and August 1998 associated with the stock 
market crash and collapse of the hedge 
fund Long-Term Capital Management, 
respectively. For the U.S., the empirical 
evidence indicates that the Halloween effect 
is not exploitable anomaly, and this is true 
for both spot and future prices”.

As a logical extension of prior research, this 
paper examines the Halloween effect for 

9 Arab equity markets in the Middle East 
region. 

III. CHARACTERISTICS OF 
       THE MARKETS

Markets including in this study are the 
following: Abu Dhabi, Bahrain, Dubai, 
Egypt, Jordan, Kuwait, Oman, Palestine, 
and Saudi Arabia. The financial sector 
in the Arabic countries is dominated by 
commercial banks; the securities in these 
countries are relatively small despite the 
fact that the region contains some of the 
developing world’s largest institutional 
investors in international markets. Foreign 
participation, even in the governmental 
bond markets, is limited in most countries. 
Similarly, there have been few direct 
placements of Middle Eastern equities 
on foreign markets. Moreover, the use of 
market based risk management instruments 
by countries in the region has been extremely 
narrow, despite the relatively limited degree 
of export diversification. By international 
standards, markets under examination 
are considered relatively new, 7 of them 
(Abu Dhabi, Bahrain, Dubai, Kuwait, 
Oman, Palestine, and Saudi Arabia) started 
operating over the last two decades, while 
others (Egypt and Jordan) have been in 
existence for much longer but until recently 
their level of activity was not significant. 
In terms of market accessibility to foreign 
investors, there are significant differences 
between markets under study here; whereas 
Egypt, Jordan, and Palestine are freely 
available to foreign investors while the other 
markets impose some restrictions on foreign 
investments on their listed shares. 

Table 1 presents some market indicators for 
markets included in this study. With respect 
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to market capitalization Arab markets are 
small by international standards; their total 
capitalization constitutes less than 2 percent 
of that of U.S. market, and only about 85 
percent of Mexico, an emerging market in 
1998 (Dahel, 1999). Within the group of 
Arab markets under examination here, the 
Saudi Arabian market is the largest of about 
56 percent of the total capitalization value 
followed by Kuwait, Abu Dhabi markets 
respectively.

In terms of yearly turn over ratio, which 
is the ratio of the yearly trading value to 
market capitalization at the end of the year, 
the Saudi market is the most active followed 
by Kuwaiti equity market. The number of 
listed companies by it self can provide an 
indication of the choice of firms available 
to an investor. In this case Egypt stands 
out among other markets with a total 792 
company at the end of 2004. However, if 
the number of listed companies is used in 
conjunction with market capitalization, it 
will indicate the average market value per 
listed companies. In this case, Saudi market 

has far the biggest market value per listed 
company among other markets with U.S$ 
4195 million followed by Dubai equity 
market; while Egypt has the lowest market 
value per listed company after Palestine 
with U.S. $ 48 million in 2004.

IV. DATA AND 
      METHODOLOGY

The data set used in this paper consists of 
daily closing values for local indices for 
each market and has been gathered piece by 
piece from each market from January 1991 to 
December 2004. However, the time horizon 
differs from market to market according 
to the establishment date of that market or 
the availability of data.  Table 2 presents 
summery statistics of the daily returns for 
each market. To test for the existence of the 
Halloween effect, Bouman and Jacobsen 
(2002) use regression analysis with dummy 
variables, which is equivalent to a simple 
means test. Their analysis is represented as:

Table 1
Some Markets Indicators for the year 2004

Market
Market 

Capitalization 
(millions of U.S $) 

Daily Trading 
Value (millions 

of U.S $)

Turn Over 
Ratio 

(percent)

Number 
of Listed 

Companies

Abu Dhabi 55,490.40 61.37 0.08 35

Bahrain 13,513.18 7.58 0.03 45

Dubai 35,090.90 190.85 0.39 18

Egypt 38,076.84 109.87 0.18 792

Jordan 18,383.40 87.75 0.29 192

Kuwait 73,580.54 841.92 0.70 125

Oman 9,317.66 31.47 0.21 123

Palestine 1,096.53 0.43 0.18 26

Saudi Arabia 306,255.70 6,285.02 1.54 73

     Source: Arab Monetary Fund (AMF) Database.
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R
t 

represents continuously compounded 
index returns defined as the natural logarithm 
of the price relatives. The dummy variable  
S

t
 takes on the value 1 if observation t 

falls in month within the November-April 
periods and 0 otherwise. The intercept 
term μ represents the mean return over the 
May-October periods and  μ + α  represents 
the mean return over the November-April 
periods. If α

1
 is positive and significant at a 

meaningful level, then this is considered as 
indication of a Halloween effect.

Studies by Haugen and Lakonishok (1988) 
among others suggest that stock returns 
are unusual large in January and label 
this observable fact the January effect.  
The unusually large monthly returns 
documented by Bouman and Jacobsen 
(2002) during November-April periods 
could be a symptom of the January effect, 
Bouman and Jacobsen (2002) test for this 
possibility by including a January dummy 
in their regression analysis. To duplicate 
Bouman and Jacobsen’s analysis, equation 
1 is modified by inserting a second dummy 
variable J

t, 
which is set equal to 1 whenever 

month t is January and 0 otherwise.

(2)

V.  EMPIRICAL RESULTS

Figure 1 presents the average returns in 
the period May-October and the period 
November-April for each country. As can be 
seen in figure 1, the differences in returns in 
the two half-year periods are generally large 
and economically significant for 5 out of 9 
markets. Average returns over the period 
May-October, with the exception of Kuwait, 
do not exceed 2 percent. However, during 
the period November-April they exceed the 
2 percent in 5 countries, while 2 countries 
exhibit higher average returns during May-
October period. 

As noted previously, a positive and 
significant α

1
  parameter is evidence of 

a Halloween effect. Since α
1
 denotes the 

average returns in the period November-
April in excess of the average returns during 
the other six months of the year. Thus the 
simple tests as to whether mean returns 
are higher during the period November-
April than during the period May-October. 

Figure 1
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Table 3 refers to the basic model (equation 
1). In this case, 7 of the 9 countries under 
examination here exhibit highly statistically 
significant Sell in May effect at the 1 percent 
level. These results are consistent with those 
presented by Bouman and Jacobsen (2002) 
and support the hypothesis of significant 

Halloween effect for some Arab stock 
markets. 

Following Fama’s argument (Fama, 1998) 
that most long-term returns anomalies tend 
to disappear with reasonable changes to 
technique. While the Sell in May Hypothesis 

Table 3 
The Halloween Effect for some Arab Countries Stock Markets 

      
N. of 

observationsCountries Mean P-Value α
1

P-value

Abu Dhabi 512 0.0003 0.0873 0.9903 0.0000
Bahrain 3340 0.0003 0.7599 1.0008 0.0000

Dubai 1098 0.0004 0.1508 -0.0171 0.7654

Egypt 1733 0.0005 0.2468 0.1977 0.0000

Jordan 3226 0.0004 0.0008 0.2231 0.0000

Kuwait 688 0.0007 0.0549 0.9763 0.0000

Oman 1908 0.0001 0.4360 0.9998 0.0000

Palestine 1264 0.0003 0.4582 0.9973 0.0000
Saudi 3299 0.0005 0.0011 -0.0768 0.0008
R

t
 represents monthly continuously compounded returns for the price indices. N, the number of daily 

observations. The constant term μ represents the daily mean returns over the May-October periods. 
The daily mean return over the November-April periods is represented by μ + α

Table 4
The Halloween Effect for Arab Countries Stock Markets with January impact 

adjustment

Countries Mean P-Value α
1

P-value α
2

P-value

Abu Dhabi 0.0003 0.0863 0.9925 0.0000 0.9710 0.0000
Bahrain 0.0003 0.7595 0.9988 0.0002 1.0103 0.0870

Dubai 0.0004 0.1795 -0.0349 0.5617 0.1618 0.3960

Egypt 0.0003 0.3919 0.0952 0.0088 0.5876 0.0000

Jordan 0.0004 0.0008 0.2227 0.0000 0.2243 0.0000

Kuwait 0.0007 0.0551 0.9770 0.0000 0.9721 0.0000

Oman 0.0001 0.4357 0.9999 0.0000 0.9979 0.0000

Palestine 0.0003 0.4582 0.9970 0.0000 0.9992 0.0000

Saudi 0.0005 0.0010 -0.0895 0.0002 0.0775 0.3502

R
t
 represents monthly continuously compounded returns for the price indices. N, the number of daily 

observations. The constant term μ represents the daily mean returns over the May-October periods. The 
daily mean return over the November-April periods is represented by μ+α

1
. The impact of January returns 

represented   by α
2
.
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suggests that average returns are higher 
during the period November-April than 
during the period May-October, one might 
argue that since the January effect generates 
high positive returns in many stock markets. 
The Sell in May effect is simple a January 
effect in disguise. To test this hypothesis, we 
considered an additional regression and give 
the Sell in May dummy the value 1 in the 
period November to April, except in January 
while for January we add an additional 
dummy (equation 2). Table 4 presents 
the results of the Halloween effect with 
adjustment for January effect. The results 
indicate that all access returns in January 
are entirely due to a January effect (α

2
) and 

not caused by Sell in May effect, Note that 
the Halloween effect which presented by α

1
 

still the same, highly statistically significant 
without any noticeable reduction in α

1
’s 

value except for Egypt, which α
1
 parameter 

changes from 0.1977 to 0.0952 but still 
significant at 5 percent level. Indicating 
that despite the addition of January dummy, 
the Sell in May effect still exists for 7 of 
9 countries under study in the Arab equity 
markets.

VI. CONCLUSION

The Halloween effect is considered an 
exploitable anomaly, which is taken as 

another example of market inefficiency. 
The rule is to sell stocks at the end of April 
and buy stocks at the end of October with all 
proceeds invested in a risk-free investment in 
the interim. Based on the old market saying 
“Sell in May and go away”, Bouman and 
Jacobsen (2002) examine this phenomenon 
and find significant Sell in May effect in 36 
out of 37 countries examined. Marberly and 
Pierce (2003) extend prior research on the 
Halloween effect to Japanese equity market 
and find that a significant Halloween effect 
is documented but only over the period 
to the internationalization of Japanese 
financial markets. The same authors in 
2004 (Marberly and Pierce, 2004) find that 
the documented Halloween anomaly in 
the U.S., disappears after an adjustment is 
made for the impact of outliers. This paper 
extends prior researches on the Halloween 
effect to some Arab equity markets. A highly 
significant Halloween effect is documented 
for 7 out of 9 Arab equity markets used in 
this study in the Middle East region. Even 
after taking in account the January effect, 
the Halloween effect still exists in 7 of 9 
Arab equity markets. The implication of 
such result put the issue of market efficiency 
under suspicion, at least in its weak form for 
the Arab stock markets under examination 
here. Since an efficient market anomalies 
should not exist. 
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