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Introduction

Although one of the objectives of most manufacturing
systems 1is to operate at as close to full capacity
utilisation as possible, there are several disadvantages
in doing so. Plossl [1] has pointed out that excess
capacity is essential for flexibility if fast reaction to
change is an important competitive requirement. In the
Just-in Time approach to manufacturing, excess capacity
is necessary in order to allow the pull system of
production scheduling to operate [2]. Several authors
have shown how excess capacity can reduce levels of work-
in-process inventories [3, 4, 5, 6].

South and Hixson [7] have demonstrated that not only does
excess capacity reduce work-in-process inventories but
also the same level of customer service can be maintained
with less finished goods inventory. This is because,
when demand is higher than expected, more of this demand
can be met from current production so that 1less safety
stock is needed for a given service level.

Holt et al [8] have devoted considerable theoretical
attention to planning rules that minimise the expected
costs associated with operating with different levels of
capacity. However, 1little is said about the practical
problems of assigning numbers to the various factors
included in their model.

A number of authors have addressed the aggregate planning
problem, trying to develop decision rules which will
minimise the sum of production and inventory costs over a
given planning horizon {9,10,11]. While the methods used
provide a useful theoretical insight into the factors
influencing aggregate planning, their practical
application appears to be limited.

For most organisations, capacity is relatively fixed in
the short-term and so the problem becomes one of
determining the safety stock necessary to provide the
desired service level for a given production capacity.

In this paper an attempt is made to quantify the
relationship between excess capacity, safety stock and
service level in a periodic review inventory system. The
results demonstrate that, as capacity approaches 100 per
cent, substantial increases in safety stock are necessary
in order to maintain customer service levels.



Part of the task of the production manager is to achieve
high 1levels of customer service using low levels of
resources while coping with unpredictable fluctuations in
customer demand. The resources comprise materials in the
form of raw materials and finished goods and capacity in
the form of labour and capital equipment.

One way of coping with uncertain demand 1is to only
manufacture to order. For this to be possible, the
manufacturing lead time must be less than the lead time
required by the customer. Also spare capacity must be
available in order to ensure that all the orders can be
completed within the required lead time even during
periods when demand is high.

When customers require short lead times it is more usual
to manufacture for stock. By holding sufficient finished
goods stocks, high customer service levels can still be
maintained in spite of fluctuations in customer demand
and production is to some extent decoupled from these
fluctuations.

When setting safety stocks for products which are
manufactured internally the conventional approach assumes
that production capacity is unlimited. This can lead to
lower customer service 1levels than expected. If a
periodic review system is being used then, at regular
intervals, usually weekly, the stock 1level of each
product is reviewed and a production guantity is
scheduled sufficient to bring total stock up to a target
level equal to safety stock + average demand during the
review period. After a period of high demand, production
capacity may be insufficient to enable the desired target
stock to be reached by the time of the next review.
Consequently, during the period until the target stock
level can once more be reached there will be a higher
than expected risk of a stockout. 1In order to maintain a
given customer service level, safety stock will need to
be increased to take into account the effect of limited

capacity. As average demand approaches closer to
production capacity, the safety stock necessary for a
given stockout risk will increase. The following

analysis discusses the implications of this for the
simplest case where the available production capacity is
being used to manufacture a single product.

Unlimited production capacity

If there is no upper limit on production capacity and the
manufacturing time is negligible then the stock at the
start of each review period can always be set equal to
the target stock. If demand during the review period is
normally distributed with mean, p and standard deviation,
o then, for a stockout risk of p,

target stock = u + kK 0



Values of k for typical levels of stockout risk are shown
below.

Stockout Risk k
(p)

0.10 1.28

0.05 1.64

0.025 1.96

0.01 2.33

The stockout risk is an estimate of the proportion of
planning periods when a stockout will occur. For most
organisations, a better measure of customer service is
the proportion of total demand met from stock. Brown
[12] has developed a method for calculating safety stock
when customer service level is measured in this way. It
uses the concept of partial expectation. If safety stock
is a multiple k of the standard deviation of demand
during the planning period, then partial expectation,
E(k), 1is the average number of units back-ordered per
planning period measured in multiples of the standard
deviation.

If demand during the planning period has the distribution
N(u, o ) then,

1-P = g E(k)
I

where 1-P is back orders as a proportion of demand. For
example, if production is planned weekly and the
distribution of weekly demand is N(100, 100) then the
customer service levels for various values of k are shown
below.

k E(k) 1-P Customer Service
Level (100P)
1.28 0.047699 0.004769 99.53
1.64 0.021137 0.0021137 99.79
1.96 0.009445 0.0009445 99.91
2.33 0.003352 0.0003352 99,97

Provided that the mean and standard deviation of demand
remain constant and production capacity is unlinmited,
then production in a given review period will equal
demand during the previous review period. The production
capacity required each period will therefore follow the
distribution N(u,o ). Consequently there will be a 0.99
probability that production requirements in a given
period will be less than g + 2.33 ¢. Provided production
capacity equals or exceeds this figure, capacity effects
will have little effect on safety stock requirements.
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This represents the limiting case when there is no excess
capacity so that production in each period is constant
and equal to the mean demand per period, p. This option
appears quite attractive as it gives full utilisation of
capacity with finished goods stock being used to decouple
production from demand fluctuations. Unfortunately it
leads to unacceptable levels of stockout risk.

If starting stock is Sy then after n periods,
Ending stock = So +nu - N (ni, n 02)

The variance of the ending stock will therefore increase
with n. For any given starting stock the risk of a
stockout will increase over time and so it 1is not
possible to specify any level of safety stock which will
ensure a given stockout risk or service level in the
long-term.

Finite excess capacity

When there is a limited amount of excess capacity, the
mathematics of calculating the risk of a stockout becomes
complex and so simulation has been used to determine the
relationship between stockout risk and excess capacity.

In carrying out the simulation the following assumptions
were made,

1. A single product is being manufactured with weekly
demand N(100,100).

2. Demand in successive weeks is independent.
3. At the beginning of the simulation,
Starting stock = mean weekly demand + safety stock

4., Production in week n = min(capacity, mean weekly
demand + safety stock - stock at beginning of week n)

5. Back ordering is permitted.

3 runs of 100,000 weeks were carried out for each
simulation. Eight different production capacities were
simulated for 4 levels of safety stock. For one of the
simulations the limiting case was taken where production
capacity is equal to average demand, 100 in this case.
The results for this simulation should be interpreted
with care as stockout risk and service level will never
reach equilibrium. The results of the simulation runs
are summarised in table 1.
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a) Stockout risk (% of weeks with stockouts)
Theoretical stockout risk

Safety stock 12.8 16.4 19.6 23.3
Stockout risk 0.1003 0.0505 0.0250 0.0099

Stockout risks from simulation

Cap. Safety stock
12.8 16.4 19.6 23.3
500 Run 1 0.101 0.051 0.025 0.009
Run 2 0.101 0.050 0.024 0.009
Run 3 0.099 0.051 0.024 0.009
Run 4 0.102 0.051 0.025 0.009
Mean 0.101 0.051 0.024 0.009
130 Run 1 0.100 0.049 0.025 0.009
Run 2 0.103 0.051 0.025 0.010
Run 3 0.102 0.051 0.025 0.009
Run ¢4 0.102 0.051 0.024 0.009
Mean 0.102 0.050 0.025 0.009
125 Run 1 0.101 0.050 0.023 0.009
Run 2 0.104 0.052 0.024 0.009
Run 3 0.102 0.051 0.025 0.009
Run 4 0.101 0.051 0.025 0.010
Mean 0.102 0.051 0.024 0.009
120 Run 1 0.105 0.053 0.026 0.010
Run 2 0.103 0.052 0.026 0.010
Run 3 0.105 0.052 0.025 0.010
Run 4 0.104 0.052 0.025 0.010
Mean 0.104 0.052 0.026 0.010
115 Run 1 0.110 0.058 0.029 0.012
Run 2 0.112 0.058 0.029 0.011
Run 3 0.108 0.058 0.029 0.011
Run 4 0.111 0.058 0.029 0.011
Mean 0.110 0.058 0.029 0.011
110 Run 1 0.135 0.077 0.044 0.023
Run 2 0.137 0.077 0.045 0.021
Run 3 0.137 0.077 0.043 0.021
Run 4 0.136 0.078 0.043 0.022
Mean 0.136 0.077 0.044 0.022
105 Run 1 0.254 0.183 0.134 0.091
Run 2 0.251 0.172 0.135 0.090
Run 3 0.253 0.180 0.130 0.093
Run 4 0.246 0.181 0.134 0.089

Mean 0.251 0.179 0.133 0.091
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b) Service level (% of orders met from stock)

Safety stock
Service level

Cap.

500

130

125

120

Run
Run
Run
Run
Mean

B WwN

Run
Run
Run
Run
Mean

B W

Run
Run
Run
Run
Mean

W

Run 1
Run 2
Run 3
Run 4
Mean

Run
Run
Run
Run
Mean

oW

Run
Run
Run
Run
Mean

S W e

Run 1
Run 2
Run 3
Run 4
Mean

0.519
0.514
0.517
0.518
0.517

0.711
0.712
0.705
0.709
0.709

0.999
0.989
0.984
0.987
0.990

0.451
0.438
0.446
0.442
0.444

0.660
0.666
0.661
0.645
0.658

0.991
0.978
0.992
0.994
0.989

0.398
0.394
0.391
0.379
0.390

0.624
0.621
0.650
0.615
0.628

0.996
0.987
0.987
0.972
0.986

Theoretical service level

12.8
99.53

Service levels from

12.8

99.53
99.53
99.54
99.53
99.53

99.54
99.52
99.53
99.53
99.53

99.54
99.52
99.52
99.53
99.53

99.51
99.52
99.51
99.52
99.52

16.4
99.79

Safety stock

16.4

99.80
99.80
99.80
99.79
99.80

99.80
99.79
99.80
99.80
99.80

99.80
99.79
99.79
99.79
99.79

99.79
99.79
99.79
99.79
99.79

19.6
99.91

simulation

19.6

99.91
99.91
99.91
99.91
99.91

99.91
99.91
99.91
99.91
99.91

99.92
99.91
99.91
99.91
99.91

99.91
99.90
99.91
99.91
99.91

0.346
0.341
0.337
0.341
0.341

0.576
0.586
0.562
0.556
0.570

0.990
0.994
0.988
0.979
0.9880

23.3
99.97

23.34

99.97
99.97
99.97
99.97
99.97

99.97
99.97
99.97
99.97
99.97

99.97
99.97
99.97
99.97
99.97

99.97
99.97
99.97
99.97
99.97



115 Run 1 99.46 99.75 99.89 99.96
Run 2 99.45 99.75 99.89 99.96
Run 3 99.47 99.75 99.89 99.96
Run 4 99.45 99.75 99.89 99.96
Mean 99.46 99.75 99.89 99.96
110 Run 1 99.22 99.59 99.78 99.88
Run 2 99.21 99.59 99.77 99.90
Run 3 99.20 99.59 99.79 99.90
Run 4 99.23 99.59 99.79 99.90
Mean 99.22 99.59 99.78 99.90
105 Run 1 97.36 98.14 99.65 99.09
Run 2 97.50 98.38 98.63 99.10
Run 3 97.47 98.18 98.70 99.06
Run 4 97.61 98.14 98.64 99.15
Mean 97.48 98.21 98.66 99.10
102 Run 1 86.94 88.61 89.97 91.17
Run 2 87.73 88.87 90.40 91.21
Run 3 87.12 89.54 90.15 91.75
Run 4 86.76 89.30 91.21 91.95
Mean 87.14 89.08 90.43 91.52
101 Run 1 69.29 72.72 73.04 75.71
Run 2 69.59 71.23 71.56 75.71
Run 3 69.13 71.12 71.98 77.24
Run 4 68.45 72.86 73.58 76.72
Mean 69.12 71.98 72.54 76.34
100 Run 1 8.47 5.05 3.59 0.43
Run 2 1.48 7.88 5.52 1.31
Run 3 7.53 2.97 7.13 3.76
Run 4 1.96 2.23 8.33 5.59
Mean 4.86 4.53 6.14 2.77

Figures 1 and 2 show graphically how stockout risk
increases and service level falls as capacity approaches
mean demand.



Figure 1: Stockout Risk and Capacity
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Figure 2: Customer Service Level and Capacity
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deviation of demand

the simulations described earlier were repeated using the
same random number sequences but with different values
for average weekly demand. Provided that average weekly
demand and capacity were increased by the same amount,
then identical results were obtained for the stockout
risk and the number of back orders per planning period.
in other words, these measures are a function of the
number of units by which capacity exceeds average demand,
not of capacity itself. this is illustrated in the table
below.

safety average cap.excess stockout back service
stock demand cap. risk orders level
(d4) (c) (c=d) per
period
16.4 100 110 10 0.077 0.41 99.59
16.4 120 130 10 0.077 0.41 99.66
16.4 150 160 10 0.077 0.41 99.73

As customer service level is expressed as a percentage of
total demand then its value will change as average demand
changes.

the simulations were repeated again using the same random
number sequences but this time varying the standard
deviation of weekly demand. for each run the same value
of k was used and excess capacity was set at the same
nultiple of the standard deviation. in each run the
simulation gave the same stockout risk and the same value
for the partial expectation, e(k). this is illustrated
in the table below.

k standard safety excess stockout back e(k) service
devn.(s) stock cap. risk orders level
per
period
1.64 10 16.4 10 0.077 0.41 0.041 99.59
1.64 20 32.8 20 0.077 0.82 0.041 99.18
1.64 30 49.2 30 0.077 1.23 0.041 98.77

it can therefore be concluded that stockout risk and
partial expectation are both functions of the excess of
capacity, (c) over average demand, (d), measured in
multiples of the standard deviation of demand (s). the
results of the simulation are summarised in this form in
table 2. this table can be used to estimate the
approximate service levels that will arise for specific
combinations of safety stock, capacity, mean and standard
deviation.
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table 2 : the relationship between capacity and stockouts

k
1.28 1.64 1.96 2.33
c=~d stckout e(k) stckout e(k) stckout e(k) stckout e(k)
S risk risk risk risk
40 0.10 0.047 0.051 0.020 0.024 0.009 0.009 0.003
3.0 0.10 0.047 0.050 0.020 0.025 0.009 0.009 0.003
2.5 0.10 0.047 0.051 0.021 0.024 0.009 0.009 0.003
2.0 0.10 0.048 0.052 0.021 0.026 0.009 0.010 0.003
1.5 0.11 0.054 0.058 0.025 0.029 0.011 0.011 0.004
1.0 0.14 0.078 0.077 0.041 0.044 0.022 0.022 0.010
0.5 0.25 0.25 0.18 0.18 0.13 0.13 0.091 0.090
0.2 0.52 1.29 0.44 1.09 0.39 0.96 0.34 0.85
0.1 0.71 3.09 0.68 0.62 2.7%5 0.57 2.37

Safety stock necessary for a given service level

In practice it will usually be more useful to know the
safety stock necessary at each capacity level to ensure a
given service level. 1In order to establish this a series
of simulation runs were carried out using the same random
number sequence in each case and progressively increasing
the safety stock until the stockout risk matched that for
the infinite capacity case. For each level of capacity,
5 simulation runs of 1000 weeks were carried out and the

results averaged. The exercise was then repeated to
determine the safety stocks necessary to match the
service 1level for the infinite capacity case. The

results are summarised in Table 3.
Table 3: Safety stock for a given service level

a) Safety stock for a given stockout risk

Cap. Stockout risk

0.10 0.05 0.025 0.0099
500 12.8 16.4 19.6 23.3
130 12.8 16.4 19.6 23.3
125 12.8 16.4 19.6 23.3
120 13.0 16.6 19.7 23.3
115 13.1 16.8 20.3 24.2
110 14.6 18.4 22.2 27.1
105 21.4 27.5 34.0 42.2
102 47 .9 63.0 74.7 86.2

101 85.5 111.8 127.4 147.1
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b) Safety stock for a given service level

Cap. Service level

99.53 99.79 99.91 99.97
500 12.8 16.4 19.6 23.3
130 12.8 16.4 19.6 23.3
125 12.8 16.4 19.6 23.3
120 13.0 16.6 i8.8 23.3
115 13.4 17.2 20.4 24.0
110 15.4 19.8 23.7 28.4
105 28.2 35.2 40.9 47 .0
102 76.8 86.3 94.4 103.3
101 125.5 135.2 142.3 149.6
Conclusions

The results of the simulation clearly indicate that the
effect of production capacity 1limitations is to
significantly increase the amount of safety stock
necessary to provide a given service level. The effect
becomes noticeable when excess capacity is 1less than
twice the standard deviation of planning period demand.
In the example used in this paper, if there is excess
capacity of 0.5 standard deviations over average demand
then safety stock needs to be approximately double the
safety stock necessary when there is no 1limit on

capacity. It is 1likely that the 1lines which are
operating at close to maximum capacity will be those
making popular high volume products. These are the

products for which it is important to maintain high
customer service levels.

The results quoted in this paper are based on relatively
short simulation runs. If the results are to be used by
practitioners to set safety stocks then either the
results must be based on much longer simulation runs or
the results must be derived theoretically. Also it will
be necessary to extend the analysis to cases were the
same production capacity is used to make a range of
different products.
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Business Environment in the First Half of
1991

SWP 51/91 Paul Bums
"The European Market"

SWP 52/91 Shailendra Vyakarnam
*The Mismatch between Academic and
Practitioner Constructs of Ethics : Implications
for Business Schools”

SWP 53/91 Cliff Bowman
"Managerial Perceptions of Porter's Generic
Strategies”

SWP 54/91 Adrian Payne and Flemming Poufelt
*Increasing the Effectiveness of Mergers and
Acquisitions within the Management
Consulting Industry”

SWP 55/91 John Hailey
"The Small Business Sector in Developing
Economies”



SWP 56/91 Colin Armistead & Graham Clark
"Capacity Management in Services and the
Influence on Quality and Productivity
Performance”

SWP 57/91 Colin New
"World Class Manufacturing versus Strategic
Trade Offs"

SWP 58/91 Colin Armistead & John Mapes
"Supply Networks and the Changing Role of
Operations Managers”

SWP 59/91 Brett Collins & Adrian Payne
"Internal Services Marketing”

SWP 60/91 Andrew Myers, Mairi Bryce & Andrew
Kakabadse
"Bustness Success and 1992: The Need for
Effective Top Teams"

SWP 61/91 Malcolm McDonald
"Strategic Marketing Planning: A State of the
Art Review”

SWP 62/91 Malcolm McDonald
"Excellent Selling can Seriously Damage a
Company's Health"

SWP 63/91 Graham Clark & Colin Armistead
"After Sales Support Strategy: A Research
Agenda”

SWP 64/91 Graham Clark & Colin Armistead
"Barriers to Service Quality: The Capacity,
Quality, Productivity Balance”

SWP 65/91 Ariane Hegewisch
"European Comparisons in Rewards Policies:
The Findings of the First Price
Waterhouse/Cranfield Survey”

SWP 66/91 Andy Bailey & Gerry Johnson
"Perspectives of the Process of Strategic
Decision-Making”

SWP 67/91 Collin Randlesome
"East German Managers - From Karl Marx to
Adam Smith?"

SWP 68/91 Paul Burns & Christine Choisne
"High Performance SMEs: A Two Country
Study”

SWP 69/91 David Parker
"Ownership, Managerial Changes and
Performance”

SWP 70/91 Graham Elkin (Visiting Fellow)
"Socialisation and Executive MBA
Programmes”

SWP 71/91 Shai Vyakarnam
"The New Europe from the Third World"

SWP 72/91 John Hailey
"Small Business Development in the
Developing World: An Overview of
Contemporary Issues in Enterprise
Development”

SWP 73/91 Paul Burns
*Training Within Small Firms"

SWP 74/91 Paul Burns & Christine Choisne
"High Performance SMEs in Britain and
France: Strategies and Structures”

SWP 75/91 Robert Brown et al
"UK Tax Implications for the Small Business”

SCHOOL WORKING PAPERS
LIST NO 6, 1992

SWP 1/92 Mike Sweeney
"How to perform simultaneous process
engineering”

SWP 2/92 Paul Burns
"The Management of General Practice”

SWP 3/92 Paul Burns
"Management in General Practice: A Selection
of Articles”

SWP 4/92' Simon Knox & David Walker
"Consumer involvement with grocery brands*®

SWP 5/92 Deborah Helman and Adrian Payne
"Internal marketing: myth versus reality?"

SWP 6/92 Leslie de Chernatony and Simon Knox
"Brand price recall and the implications for
pricing research”

SWP 7/92 Shai Vyakarnam
"Social Responsibility in the UK Top 100
Companies”

SWP 8/92 Susan Baker, Dr Simon Knox and Dr Leslie
de Chernatony
"Product Attributes and Personal Values: A
Review of Means-End Theory and Consumer
Behaviour®



SWP 9/92 Mark Jenkins
"Making Sense of Markets: A Proposed
Research Agenda”

SWP 10/92 Michael T Sweeney and lan Oram
"Information Technology for Management
Education: The Benefits and Barriers”

SWP 11/92 Keith E Thompson (Silsoe College)
"International Competitiveness and British
Industry post-1992. With Special Reference to
the Food Industry”

SWP 12/92 Keith Thompson (Silsoe College)
"The Response of British Supermarket
Companies to the Internationalisation of the
Retail Grocery Industry”

SWP 13/92 Richard Kay
"The Metaphors of the Voluntary/Non-Profit
Sector Organising”

SWP 14/92 Robert Brown and Philip Poh
"Aniko Jewellers Private Limited - Case Study
and Teaching Notes"

SWP 15/92 Mark Jenkins and Gerry Johnson
"Representing Managerial Cognition: The
Case for an Integrated Approach”

SWP 16/92 Paul Burns
"Training across Europe: A Survey of Small
and Medium-Sized Companies in Five
European Countries”

SWP 17/92 Chris Brewster and Henrik Holt Larsen
"Human Resource Management in Europe -
Evidence from Ten Countries”

SWP 18/92 Lawrence Cummings
"Customer Demand for 'Total Logistics
Management' - Myth or Reality?"

SWP 19/92 Ariane Hegewisch and Irene Bruegel
"Flexibilisation and Part-time Work in
Europe”

SWP 20/92 Kevin Daniels and Andrew Guppy
"Control, Information Seeking Preference,
Occupational Stressors and Psychological
Well-being”

SWP 21/92 Kevin Daniels and Andrew Guppy
"Stress and Well-Being in British University
Staff™

SWP 22/92 Colin Armistead and Graham Clark
"The Value Chain in Service Operations
Strategy”

SWP 23/92 David Parker
“Nationalisation, Privatisation, and Agency
Status within Government: Testing for the
Importance of Ownership”

SWP 24/92 John Ward
" Assessing and Managing the Risks of IS/IT
Investments”

SWP 25/92 Robert Brown
"Stapleford Park: Case Study and Teaching
Notes"

SWP 26/92 Paul Burns & Jean Harrison
"Management in General Practice - 2"

SWP 27/92 Paul Burns & Jean Harrison
"Management in General Practice - 3"

SWP 28/92 Kevin Daniels, Leslie de Chernatony &
Gerry Johnson
"Theoretical and Methodological Issues
concerning Managers' Mental Models of
Competitive Industry Structures”

SWP 29/92 Malcolm Harper and Alison Rieple
"Ex-Offenders and Enterprise”

SWP 30/92 Colin Armistead and Graham Clark
"Service Quality: The Role of Capacity
Management”

SWP 31/92 Kevin Daniels and Andrew Guppy
"Stress, Social Support and Psychological
Well-Being in British Chartered Accountants”

SWP 32/92 Kevin Daniels and Andrew Guppy
"The Dimensionality and  Well-Being
Correlates of Work Locus of Control”

SWP 33/92 David Ballantyne, Martin Christopher,
Adrian Payne and Moira Clark
"The Changing Face of Service Quality
Management”

SWP 34/92 Chris Brewster
"Choosing to Adjust: UK and Swedish
Expatriates in Sweden and the UK"

SWP 35/92 Robert Brown, with Peter Cook et al
"Goldsmiths Fine Foods - Case Study and
Teaching Notes”

SWP 36/92 Mike Sweeney
"Strategic Manufacturing Management:
Restructuring Wasteful Production to World
Class"



SWP 37/92 Andy Bailey & Gerry Johnson

"An Integrated Exploration of Strategic SWP 5/93 Kevin Daniels, Leslie de Chernatony &
Decision-Making" Gerry Johnson
"Validating a Method for Mapping Managers'
SWP 38/92 Chris Brewster Mental Models of Competitive Industry
"European Human Resource Management: Structures”
Reflection of, or Challenge to, the American
Concept"

SWP 39/92 Ute Hanel, Kurt Volker, Ariane Hegewisch
and Chris Brewster
"Personnel Management in East Germany”

SWP 40/92 Lawrence Cummings
"Logistics goes Global - The Role of Providers
and Users"

SWP 41/91 Roger Seaton & Martin Cordey-Hayes
“Interactive Models of Industrial Technology
Transfer: A Process Approach”

SWP 42/92 Susan Segal-Horn
"The Logic of International Growth for
Service Firms"

SWP 43/92 Mike Sweeney
"Benchmarking for Strategic Manufacturing
Management”

SWP 44/92 Paul Burns
"Financing SMEs in Europe: A Five Country
Study”

SWP 45/92 Robert Brown
"The Graduate Enterprise Programme - Has it
been Worthwhile?"

CRANFIELD WORKING PAPERS
List No 7, 1993

SWP 1/93 John Mapes
"The Effect of Limited Production Capacity on
Safety Stock Requirements for Periodic
Review Inventory Systems”

SWP 2/93 Shai Vyakarnam & Alison Rieple
"Corporate Entrepreneurship: A Review"

SWP 3/93 Cliff Bowman & David Faulkner
"Pushing on a String: Uncertain Outcomes
from Intended Competitive Strategies”

SWP 4/93 Susan Baker & Mark Jenkins
"The Role of Values in the Design and
Conduct of Management Research:

Perspectives on Managerial and Consumer
MV Zalom



