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supply purchasing for            
intensive care centres
A purchasing portfolio for more effective and efficient 

(medical) supply purchasing

There is a growing interest in the way hos-
pitals purchase their (medical) products 
because of increasing health system costs 

(Van Raaij 2016). The cost of medical supplies 
is the second largest part of hospital budgets, 
after labour costs. By purchasing more strategi-
cally, it is not only possible to decrease spending, 
but also to increase the quality of products and 
the satisfaction of the staff (Lichtenberger et al. 
2010). The University Medical Center Utrecht 
(UMCU) wants to increase its operational ef-
fectiveness (UMC Utrecht 2012) using multi-
ple approaches, including more strategic pur-
chasing (UMC Utrecht 2013). 

The aim of this design study is to develop 
a relevant, scientifically grounded tool, which 
enables the Intensive Care Center (ICC) of the 
UMCU to identify explicit purchasing strategies 
for their purchase categories by using a purchas-
ing portfolio. The industrial sector often uses 
Kraljic’s (1983) purchasing portfolio as a foun-
dation for decisions about strategic purchasing. 
The methodological guidelines of Van Aken and 
Andriessen (2011) form the foundation of this 
design study. Firstly, a review of the purchasing 
portfolio literature was performed to develop 
a theoretical framework. Next, semi-structured 
interviews with six experts were executed on 
two separate occasions; first, to diagnose the 
current situation, and later again to evaluate the 

tool that was designed as well as the results of a 
simulation of the tool. All experts work for the 
purchasing department of the hospital or have 
a management role in the ICC.

Purchasing accounts for approximately 30% 
of the total budget of a hospital and includes 
many different purchase categories, including 
advanced medical supplies but also office sup-
plies (Lichtenberger et al. 2010). Professional 
purchasing can reduce the costs of products and/
or improve the quality of products (Schotanus 
and Telgen 2007; Lichtenberg et al. 2010; Mio-
cevic 2011). Professional purchasing helps or-
ganisations to achieve their goals and improve 
their financial sustainability.

Purchasing portfolio model
Purchasing portfolio models acknowledge that 
not all purchase categories should be managed 
in the same way (Gelderman and Van Weele 
2002). A purchasing portfolio model provides 
insight into which strategies can be used for 
which goods and services. It helps to make stra-
tegic choices (Gelderman and Van Weele 2002; 
Olsen and Ellram 1997), improve the profitabil-
ity and achieve long-term goals of the organ-
isation (Coate 1983). The essence of a portfolio 
model is that there is a limited amount of re-
sources (Coate 1983; Olsen and Ellram 1997). 
The use of a purchasing portfolio model leads 
to a differential approach in the balanced use 
of scarce resources (time, effort) for purchas-
ing activities (Gelderman 2000).

In 1983 Kraljic introduced his purchasing 
portfolio model, leading to better insight into 

and management of supply risk and purchasing 
power. Power and dependence are very impor-
tant in Kraljic’s model (Caniëls and Gelderman 
2007). The dependence of the purchasing or-
ganisation on a supplier is a power source for 
the supplier and vice versa (Caniëls and Gel-
derman 2005), resulting in an asymmetrical 
(power) relationship between buyer and sup-
plier. The model was developed for manufac-
turing companies, but can easily be modified 
for service, government and nonprofit organisa-
tions (Olsen and Ellram 1997). The goal of our 
study was to find out which modifications of 
the Kraljic portfolio were needed to apply this 
model in the context of an intensive care centre. 
Developing a portfolio model starts with iden-
tifying factors that influence which strategy is 
most effective in which situation. Analysis and 
classification of the different factors is necessary 
(Fiocca 1982) to gain insight into the complex-
ity and importance of these factors. Doing this 
in a team with different experts creates a shared 
vision on factors, strategies and purchasing ef-
fectiveness (Lichtenberger et al. 2010). 

The first step in this design study was to 
analyse the current situation through obser-
vations and expert interviews. Over the years, 
the purchasing department of UMCU has in-
creased its influence over the purchasing pro-
cess, which has led to a better structured pur-
chasing process (PP), resulting in more fa-
vourable purchasing conditions. In the past, 
purchasing was done by managers without 
specific purchasing training. A major step in 
the purchasing process is defining product 
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hard to differentiate 
between suppliers of             

strategic products and 
suppliers of standard 

products

specifications. This is done in a cross-func-
tional (XF) team. Common factors for prod-
uct specification include safety, quality, total 
costs, order volume, innovation, ease of use, 
switch possibilities and societal implications. 
Safety is an important factor for all respon-
dents. The purchasing department ultimately 
buys the product.

More and more basic products are stan-
dardised across the hospital to capitalise on 
purchasing volume and achieve lower total 
costs. Standardisation leads to a more efficient 
PP where the ICC delegates the PP to the pur-
chasing department. The management of the 
ICC can then focus on more important pur-
chases. Suppliers try to influence the PP by con-
tacting ICC managers directly by email, tele-
phone and/or unannounced visits. Managers 
waste time on suppliers that sell standardised 
products. To stay innovative it is necessary to 
have contact with suppliers that have new prod-
ucts, but it is hard to differentiate between 
suppliers of strategic products and suppliers 
of standard products. Innovation is especial-
ly important for the ICC, because the patient 

population is very complex. This population 
demands special products that directly affect 
the quality of care for a specific patient or 
group of patients. To buy these complex prod-
ucts, expertise from the XF team is needed. 

Important factors for specifying these prod-
ucts are innovation, quality and switch pos-
sibilities. To make the right decision the XF 
team needs to have an intense relationship 
with the supplier resulting in long-term con-
tracts, earlier available innovations and some-
times developing products together. Usually, 
this applies to just a few (strategic) suppliers 
and products. The supplier and the ICC share 
the objective to reach long-term goals. Be-

sides supplier relationships, market strategy 
is a key factor determining what the most ef-
fective PP is. The market strategy depends on 
the number of suppliers that are able to de-
liver a product(group) resulting in a more ef-
ficient PP by obtaining some products as part 
of a bundle. To create power over the supplier 
it is vital to establish a large purchasing vol-
ume. Supplier relations and market strategies 
have a large impact on what type of PP is cho-
sen for which purchase categories. 

Purchase categories
In the second step of this study, insights from 
our review of the literature were combined 
with our analysis of the current situation to 
develop a classification of purchase categories. 
We created a decision tree, and by answering 
each of the four questions at every level with 
yes or no, products can be placed in a prod-
uct class, as presented in Figure 1. Common 
factors have a major influence on the process 
of creating a purchasing portfolio. Based on 
these specifications, five product classes have 
been identified, all with their own specifications, 

Start

Is the product used in the care process?

Switching to an alternative product and/or supplier is complex?

Personal preferences are outweighed by rational arguments.
Do the total costs of the product, in relation to the 
purchasing volume, have a substantial influence on the 
budget of the department?

yes    

  no

yes    

 no

  no

yes  

yes     no

yes     no

5: Strategic healthcare 
products

Dominant factors
Innovation, quality

Example products
Membrane ventilator

Type supplier relationship
Trust, intensive contact, 
information exchange

Market strategy
Partnership

Participation purchasing 
process
Complete purchasing process

Investment IC-Centre
Significant (time) investment

4: Healthcare products 
specific to equipment

Dominant factors
Total costs, limited switch 
possibilities

Example products
50cc syringe. flow sensor

Type supplier relationship
For questions and/or 
problems

Market strategy
Total Cost of Ownership

Participation purchasing 
process
Multiple phases

Investment IC-Centre
During the purchasing 
process

3: Products with specific 
user demands

Dominant factors
Limited switch possibilities

Example products
Suture material

Type supplier relationship
For questions and/or 
problems

Market strategy
Work with the user

Participation purchasing 
process
Multiple phases

Investment IC-Centre
Project wise (time) 
investment

2b High expense general 
healthcare products

Dominant factors
Easy to switch, substantial  
influence on department 
budget volume and total cost

Example products
Flexi Seal,
non -latex gloves

Type supplier relationship
None

Market strategy
Delegate to UMCU

Participation purchasing 
process
Some phases

Investment IC-Centre
During the purchasing 
process

2a General healthcare 
products

Dominant factors
Easy to switch, volume and 
total cost

Example products
Injection needle, band-aid

Type supplier relationship
None

Market strategy
Delegate to UMCU

Participation purchasing 
process
No participation

Investment IC-Centre
None

1: General products

Dominant factors
No care product

Example products
Pen, paper and coffee

Type supplier relationship
None

Market strategy
Delegate to UMCU

Participation purchasing 
process
No participation

Investment IC-Centre
None

Is this contribution of this product 
specific to the academic patient care?

1

2a2b3

45

Figure 1.  Portfolio Model for the ICC
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strategies and consequences. Examples of prod-
ucts in each class are also provided in Figure 1.

General products
First of all, the ICC stocks and consumes general 
products not used in the care process. This prod-
uct class asks for an efficient PP where product 
standardisation is optimised (Gelderman and Van 
Weele 2002; Olsen and Ellram 1997). The com-
plete process has been delegated to the UMCU 
resulting in no effort from the ICC, lower prices 
and better purchasing contracts. ICC managers 
should not spend time on managing supplier 
relationships for these products.

General healthcare products
The second product class contains general 
healthcare products, which is split into sub-
classes 2a and 2b. Standardisation across the 
hospital is again important to increase purchas-
ing volume (Gelderman and Van Weele 2002) 
and hence make these products easier to man-
age. The purchasing department uses the total 
volume to increase power over the supplier. It 
is in the interest of the ICC to standardise as 
many products as possible to achieve a signifi-
cant decrease of the total costs (Olsen and Ell-
ram 1997). These products are characterised 
by low switching costs. Only when the total 
costs of a product account for a significant part 
of the budget or when the product is impor-
tant for the care process, will the ICC take part 
in the XF purchasing team resulting in some 
influence on the decisions. This distinguishes 
product classes 2a and 2b, with class 2a fully 
delegated to the purchasing department, and 
the ICC participating in the first phases of the 
PP for class 2b. Also for product class 2, ICC 
management should not spend precious time 
on managing supplier relationships.

Products with specific user demands
Class 3 consists of products with specific user 
demands. This makes switching products and/
or suppliers more difficult. The ICC needs to 
work with the user and the purchasing depart-
ment to see if it is possible to switch to class 
2 products resulting in lower total costs (Gel-
derman and Van Weele 2002). Class 3 products 
are generally hard to manage and require time 
and effort from ICC management to discuss 
standardisation potential with internal users 
(Olsen and Ellram 1997). 

Care-related products (consumables)
Class 4 consists of care-related products (con-
sumables) specific to equipment. It is vital to use 
the Total Cost of Ownership concept to make 
well-founded choices about equipment in com-
bination with consumables. Most equipment is 
used for many years, and switching consumables 
is difficult or even impossible during the opera-
tional lifetime of the equipment. Significant time 
investment is necessary from ICC management, 
but only during the PP of the equipment. Fur-
thermore, a regular review of consumables can 
be used to identify alternatives for consumables 
during the operational lifetime of the equipment.

Strategic healthcare products 
Finally, class 5 consists of strategic healthcare 
products used for the specific patient population 
of an academic hospital. Care for these high-de-
mand patients results in new scientific knowl-
edge and innovative products can directly in-
fluence chances of survival. This makes this ICC 
different from an ICC in a non-academic hospi-
tal. In this product class the focus is on develop-
ing products for care together with the suppli-
er. There is a long-term commitment, and cre-
ating a partnership with the supplier is essen-
tial (Olsen and Ellram 1997), with investments 
from both sides (Gadde and Snehota 2000). 
The ICC needs to be part of the complete PP to 
build the required buyer-supplier relationship 
and influence decisions. 

ICC product portfolio
We reviewed the current product portfolio of 
the ICC and classified them according to our 
decision tree. This simulation of our portfolio 
model showed (see Figure 2) that 75% of all 
products in stock at the ICC (classes 1 and 2a), 
can be managed by fully delegating the PP to 
the purchasing department. Many suppliers from 
these two product classes still demand an intense 
supplier relationship with the ICC, according 
to the interviewees. This consumes time from 
ICC managers that is not spent wisely. Signifi-
cant time investment is needed in the first phas-
es of the PP for class 2b to keep control over a 
large part of the total costs. However, these 58 
products need to be purchased centrally by the 
UMCU to benefit from larger volumes. A total 
of 21 products (class 3) need more attention to 
discuss with internal users if switching is possi-
ble to be able to decrease the cost. A rather large 

number of products (41 products) belong to 
product class 4, representing consumables for 
which the ICC is locked in to specific suppliers. 
For these products, ICC management needs to 
invest time whenever new equipment is being 
considered. Only 8 products (class 5) require 
an intense supplier relationship to benefit the 
specific population of the ICC. In this product 
class, product volumes and costs for the organ-
isation appear lower due to research funding– 
giving the supplier relationship an extra dimen-
sion. The interviewees confirmed that the pur-
chasing portfolio and the results from the sim-
ulation showed various possibilities to improve 
the purchasing process for the ICC. 

Conclusion
The purchasing portfolio enables the ICC to eas-
ily classify a product and make conscious and 
strategic decisions about the allocation of scarce 
resources, such as time spent with suppliers. 
The portfolio can be applied at similar depart-
ments in (university) hospitals. Knowledge of 
purchasing portfolios like this one enables ICC 
managers to have meaningful discussions with 
purchasing professionals. 
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Figure 2. Results of the Simulation 

Abbreviations
ICC intensive care centre
PP purchasing process
XF cross-functional

Number 
articles in 

stock of the ICC

Percentage of 
the total costs 

Class 1 103 2.75%

Class 2a 306 16.11%

Class 2B 58 46.23%

Class 3 21 9.09%

Class 4 41 18.90%

Class 5 8 6.93%

537 100%


