
Kay Dirk Ullmann 

London Business School 

Department of Operations and Technology Management 

Examining the strategic impact of 

enterprise systems in manufacturing businesses - 

Volume B- (Data display and reduction) 

To be submitted in partial fulfilment of the requirements for the degree 

Doctor of Philosophy 

2 December, 2001 

,' $' I Lt 



Table of contents 

10. Volume B- Data display and reduction ............................................................. 388 

10.1. Introduction ................................................................................................ 
388 

10.2. LIFT LTD - case study 1 ............................................................................ 
389 

10.2.1. CS 1- Brief description of the case study company .............................. 389 

10.2.2. CS 1- The enterprise system implementation ........................................ 391 

10.2.3. CS 1- Main product delivery process .................................................... 
393 

10.2.4. CS 1- Product/service attributes ............................................................ 
394 

10.2.5. CS 1- Strategic role of the manufacturing function .............................. 397 

10.2.6. CS I- Resource analysis ........................................................................ 
398 

10.2.7. CS 1- Activity-based analysis ............................................................... 
406 

10.3. Passenger Info Systems (PASIS) Ltd - case study 2 .................................. 
414 

10.3.1. CS I- Brief description of the case study company .............................. 
414 

10.3.2. CS 2- The enterprise system implementation ....................................... 
416 

10.3.3. CS 2- Main product delivery process .................................................... 
418 

10.3.4. CS 2- Product/service attributes ............................................................ 419 

10.3.5. CS 2- Strategic role of the manufacturing function .............................. 422 

10.3.6. CS 2- Resource analysis ........................................................................ 426 

10.3.7. CS 2- Activity-based analysis ............................................................... 434 

10.4. Screen Company (SCRECO) Ltd (1) - case studies 3 and 5 ..................... 446 

10.4.1. CS 3/5 - Brief description of the case study company ........................... 446 

10.4.2. CS 3/5 - The enterprise systems' implementations 
................................. 448 

386 



10.4.3. CS 3/5 - Main product delivery process ................................................. 452 

10.4.4. CS 3/5 - Product/service attributes ......................................................... 453 

10.4.5. CS 3/5 - Strategic role of the manufacturing function ........................... 456 

10.4.6. CS 3/5 - Resource analysis ..................................................................... 457 

10.4.7. CS 3/5 - Activity-based analysis ............................................................ 463 

10.5. Industrial Computers (INDUCO) Ltd - case study 4 ................................. 478 

10.5.1. CS 4- Brief description of the case study company .............................. 478 

10.5.2. CS 4- The enterprise system implementation ....................................... 480 

10.5.3. CS 4- Main product delivery process .................................................... 484 

10.5.4. CS 4- Product/service attributes ............................................................ 485 

10.5.5. CS 4- Strategic role of the manufacturing function .............................. 488 

10.5.6. CS 4- Resource analysis ........................................................................ 489 

10.5.7. CS 4- Activity-based analysis ............................................................... 496 

10.6. Screen Company (SCRECO) Ltd (2) - case study 5 .................................. 510 

10.6.1. CS 5- The enterprise system implementation ....................................... 510 

10.6.2. CS 5- Synthesis of value chain analyses - level 2 ................................. 512 

10.6.3. CS 5- Resource analysis - summary level 2 .......................................... 513 

387 



10. Volume B- Data display and reduction 

10.1. Introduction 

This volume contains a case study summary for each of the five cases included in this 

research. Each of these summaries contains the data collected for a particular case, and 
it shows how this data was reduced into the displays used in Volume A. 

For each case study, a brief introduction to the company and its respective enterprise 

system implementation is given first. This is followed by a series of displays of the data 

that has been collected systematically from all case studies. These displays are 

structured along the model case study outline as shown in Exhibit 22. The data related to 

the main constructs of the research framework is shown at different levels of reduction. 
At its highest degree of reduction it is used for the data analysis described in Volume A. 

This approach was identical for all cases except for case study 5, which was carried out 
in the same business unit as case study 3. Therefore, for case study 5, a summary is only 

shown of the data that differed from case study 3's data. 
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10.2. LIFT LTD - case study 1 

10.2.1. CS 1- Brief description of the case study company 

Case study I was carried out in a business unit (hereinafter referred to as Lift Ltd) of an 
international manufacturer of lifts, elevators and conveyor belts (hereinafter referred to 

as Lift plc). The business unit is a separate legal entity and it is situated in Northern 

Germany. It manufactures and assembles standard rope and hydraulic lifts that can serve 

up to 16 stops over a height of up to 36 meters. 

Lift Ltd, which is concentrated around one manufacturing plant, has an annual capacity 

of 3,000 lifts. During the previous four years the average number of full-time employees 
in the company was 110. 

From 1995 to 1998 the unit's revenues rose from DEM 54m to DEM 90m but operating 

profits dropped from DEM 7m to DEM 0. This was mainly due to a change in the 

company's product mix, increasing market pressures (the average price per unit sold fell 

sharply in this period) and a collapse of one of Lift Ltd's main markets. For a summary 

of the company's main descriptives see Exhibit 137. 

Exhibit 137: Lift Ltd in brief 

Revenues (in DEMm) 
1995. 
54 

1996* 
70 

1997*' 
80 

1998 
90 

I Profit - operat. Ergebnis In DEd1m) 7 3 -2 0 
Number of em lovees N/A N/A N/A 110 
-Kevenues esnmatea 

Of all units produced, Lift Ltd produced 80% hydraulic lifts and 20% rope lifts during 

1996. This changed to 30% hydraulic and 70% rope lifts in 1998. All lifts were made to 

customer order according to customer specifications but they consisted almost 

completely of standard, pre-manufactured components. The only components that were 

customised according to specifications were door panels and the cabin's frame. Lift Ltd 

produced many components on site. Some components came from suppliers internal and 

external to Lift plc. 

The company was positioned as a differentiator i. e. as leader in time to delivery and 

reliability of its lifts. It was the most expensive supplier in most of the markets that it 

served. 60% of the lifts produced by Lift Ltd at the time of data collection were 

produced for one market. Other subsidiaries of Lift plc also produced for the same 

389 



market but Lift Ltd provided 95% of all lifts sold by Lift plc in this market. 

Exhibit 138: Functional areas and job titles of respondents 
Respondent Functional area covered 

1 Business unit management 
Positionýjob title 

General manager of business unit 

2 
Planning/control, SAP administration, formely 

production management 
Head SAP team, Customer service 

3 Marketing & sales Director marketing & sales 

Altogether three employees of Lift Ltd were formally interviewed over a period of eight 

working days. A number of informal conversations were also carried out with technical, 

managerial and secretarial staff (see Exhibit 138). The length of interviews ranged from 

around two hours (Director Marketing & Sales) up to ten hours (General manager). Two 

respondents were revisited, and a few phone calls were made for re-iterating a number 

of points and for providing an initial feedback. 
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10.2.2. CS1 - The enterprise system implementation 

The installation of SAP R/3 in Lift Ltd was carried out as a trial for Lift plc's global 

enterprise system rollout. The system went live on 1 s` January 1997. Rollouts in other 

business units were planned over the next five years and beyond. The Senior Vice 

President for Quality of Lift plc was SAP R/3 project champion. Primarily, the project 

was justified as a cost-saving and service-improving investment, but there were also 

other, intangible factors that provided support for the decision to adopt the system. 

These are: 

" Some of the Lift Ltd's legacy systems were incapable of handling new 

European construction industry standards. 

" The business unit had many incompatible legacy systems in place. 

Management referred to this as a 'data processing anarchy'. 

" The overcoming of Y2K problems. 

The company's SAP implementation costs were budgeted at DEM 5.5m but the project 

went over budget three months prior to going live. Lift Ltd spent DEM 0.9m more than 

projected. After completion, the annual budget for running and maintaining the system 

was in the region of 1.4% of total revenues. During the system's implementation this 

peaked at 4% (see Exhibit 140). 

Exhibit 139: Distribution of expenditures related to the implementation project 

1995 1996*. 
_ ___ ___ 1997* 1998 

SAP expenditures (in 0.8 2.8 1.6 1.25 
DEAIm)_ 

- 
+-- 

--- - --_ 
SAP exp. as % of revenues 1.5% 4.0% 2.0% I . %ß 

One of the big five consulting companies assisted the company during the system's 

implementation. The consulting firm recommended to keep costs low by minimising 

employee training related to the system and its use. Instead it proposed to rely on a 

'learning-by-doing' implementation. This turned out to be a serious mistake, because 

during the first months after going live the system suffered from major disruptions that 

could be traced back to input mistakes in the materials database. They were caused by 

employees making changes to the system unaware of the implications of these changes 

in other parts of the organisation. Consequently delivery levels suffered heavily for 
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many weeks. 

The system was widely used in Lift Ltd. Almost all employees were trained in its use 

and had access rights. The company purchased licences for all modules of the SAP R13 

core system, but not all modules were used. For instance, activities in Lift Ltd that were 

related to human resources (module: HR) and sales (module: SD) were minimal. These 

modules would only be configured once other business units are also using the system. 

The modules that were used heavily were FI, CO/PS, PP, MM, RS, but it was unclear 

how many percent of the system's built-in functionality were actually used. No online 

links with customers or suppliers existed, neither did interfaces for e-commerce or other 

Internet-based applications. But it was argued that using the system in the regional sales 

offices could lead to tremendous cost and time savings. Lift Ltd only used the SAP R/3 

core enterprise solution, no add-on applications were used at the time of data collection. 

Some MS Office-based planning and control applications were also used, e. g. ACCESS 

databases and EXCEL spreadsheets (see Exhibit 140). 

Exhibit 140: Degree of integration and use of the enterprise system 

emploýces using system N/A 
No of modules installed/used All/unclear 
% of system's functions actually used Unclear 
No of EDI links to cust. /suppliers None, but would be beneficial 
No of bolt-on applications None 
No of other planning and control systems Several (mostly MS Office-based) 
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10.3. Passenger Info Systems (PASIS) Ltd - case study 2 

10.3.1. CS 1- Brief description of the case study company 

The second case study was carried out in a business unit (hereinafter referred to as 

PASIS Ltd) of an international manufacturer of electronic and electrical components and 

systems (hereinafter referred to as EECS plc). PASIS was situated on 'a large multi- 
business site of EECS plc in Southern Germany. It developed and manufactured highly 

customised in-train passenger information systems for high-speed trains. It also 

produced a very small number of cash register systems for hospitals. The volume of the 

European market for in-train passenger information systems was estimated to be DEM 

250m in 1999 and it was expected to grow sharply over the next 10 years. Several 

European suppliers compete in this market. 

Since 1997/98, PASIS has employed 80 people on a full-time basis. During the period 

of 1996/97 to 1999/2000 the business unit's revenues grew from just DEM 8m to DEM 

57 and earnings before interest and tax grew from DEM -3.4m to DEM 2.8m (see 

Exhibit 141). 

Exhibit 141: PASIS in brief 

Revenues (in DEMm) 8 65 66 57 
'Profit (EBIT in DEMm) N/A -3.4 2.2 2.8 
! Number of employees N/A 80 80 80 

PASIS' products were developed and manufactured according to customer 

specifications. This includes both hard- and software. It owned a proprietary bus system 

and all systems that were manufactured by PASIS used a common trademark. At the 

point at which the study was carried out PASIS worked on 3 different projects. It also 

prepared a smaller project for local public transport. 

Each system was customised according to customer specifications, i. e. once a customer 

order was received, PASIS developed and designed the system and then assembled it. 

From the reception of a customer order until conclusion a typical project lasted 

approximately 3 years. PASIS bought almost all components and materials from outside 

suppliers. 

The company was positioned as a differentiator offering extremely robust systems and 
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guaranteed system functionality for 10 years. Respondents perceived PASIS' core 

competence as the 'Integration of a diversity of state-of-the-art technologies, the 

development of complex systems interfaces, and the selling and implementation of 

functionality' (rather than systems). 

Exhibit 142: Functional areas and job titles of respondents 
Responde 

1 
nt, Functional area covered, 

Business unit management 

Positionrlob title 
(General manager group of businesses 

2 En meerin echolo management ! General manager/engineering group of businesses 
3 Marketing & sales support Manager sales and customer support 
4 Business unit management/planning & control ! General manager business unit 
5 Production management Production manager 
6 Production/order management Materials manager 
7 Production/order management Manager, order management 

Altogether 7 employees of PASIS were formally interviewed over 10 working days (see 

Exhibit 142). A number of informal conversations were also carried out with other staff. 
The length of interviews ranged from 90 minutes (Materials manager/manager - order 

management) to up to four hours (General manager group of businesses). Some 

respondents were revisited and a small number of phone calls were made for re-iterating 

various points and for providing feedback. 
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10.3.2. CS 2- The enterprise system implementation 

EECS plc (PASIS' parent company) adopted the enterprise system for a number of 

reasons that were similar to that of Lift plc. These include: 

" Overcoming of problems related to the legacy systems used in the division, 

in particular, the incompatibility of data formats used by these systems was 

perceived as a problem. The costs of maintaining these systems were also 

considered high. 

" The introduction of a single system infrastructure and standard processes 

in the whole division was expected lead to efficiency improvements in 

many of shared processes, e. g. procurement, logistics, etc. 

" The overcoming of Y2K problems, and 

" Further expected cost-savings. 

PASIS' R/3 system went live on 151 October 1997 and the company did not encounter 

any severe problems during the system's implementation and its use. The cost related to 

the SAP R/3 installation added up to a total of approx. DEM 2m, comprising DEM 1.2m 

for own personnel, DEM 0.3m for outside consultants, plus cost for training, hard- and 

software and support (which were included in a levy charged by the division). Annual 

costs of running and maintaining the system relate to own staff plus a DEM 0.4m annual 

levy charged by the division for related services that it provides. The business division's 

general manager was project champion for the entire SAP project. 

Approximately 72% of the company's employees had access rights to the system and 

were using it on a daily basis. The company purchased licences for all modules of the 

SAP R/3 core system, but because some modules were only used by EECS plc's central 

"wrvice division, it was unclear whether all modules were actually being used. In 

general, EECS plc's central IT/organisation services exercised a strong influence on the 

company' with regard to the design and use of the enterprise system. It was also unclear 

how many percent of the system's built-in functionality were actually used. PASIS 

maintained some online-links with selected suppliers, but no such links with customers 

existed. PASIS only used the SAP R/3 core enterprise solution and no add-on 

applications were used at the time of data collection. Some MS Office-based planning 
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and control applications, e. g. MS Project were also used (see Exhibit 143). 

Exhibit 143: Level of integration and degree of enterprise system use 

% employees using system 72% 
No of modules installed/used All/unclear 

of system's functions actually used Unclear 
No of EDI links to cust. /suppliers Some links to internal suppliers 
No of bolt-on applications None 
No of other planning and control systems Several (mostly MS Office-based) 
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10.4. Screen Company (SCRECO) Ltd (1) - case studies 3 and 5 

10.4.1. CS 3/5 - Brief description of the case study company 

The third and fifth case studies were carried out in another business unit of EECS plc, 

which hereinafter will be referred to as SCRECO Ltd. The business unit is situated in 

the far South-West of Germany. SCRECO's main product line consisted of high-contrast 

and high-resolution greyscale monitors for medical, industrial and military use. All of 

the company's core products were completely developed and manufactured by 

SCRECO. Apart from these monitors, SCRECO also produced office-type CRT 

monitors and industrial-type monitors (greyscale and colour) that are resistant to dust 

and splashing water. SCRECO also sold LCD/TFT monitors for office and industrial 

use, computer printers, mice and keyboards. Most of these products were OEM 

products, i. e. they were manufactured by SCRECO's suppliers under its own brand 

name. All products were sold to business users. 

SCRECO was market leader in the European market for high-contrast, high-resolution, 

greyscale monitors for medical use. 5,000 of the 10,000 units sold annually were own 

production. The remainder was OEM products. Monitors were produced and tested in a 
factory that used an assembly line production process. The company usually run large 

batches to customer order but it also produced the most frequently ordered products on 

stock according to sales forecasts. 

Exhibit 144: SCRECO in brief 

1996/97- 1997198 1998/99 
Revenues (in DEMm) 62.6 72 73.7 
Profit (EBIT in DEMm) 4.2 5.6 5.9 
Number of emnlovees 89.5 87.7 90.5 

In Europe, SCRECO competes with a number of large European and North-American 

companies. It is positioned as a differentiator offering the latest technology available for 

which it charges a high premium as compared to its competitors. The company also 

promotes the long life-span of its products, low maintenance required (and therefore 

lowest overall cost of ownership), and world-wide support. SCRECO delivers these 

characteristics through its core competence, which it sees as 'Developing high- 

performance CRTs, control systems and video amplifiers'. 

Between 1996/97 and 1998/99 the company employed around 90 people. Revenues rose 
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from DEM 62m to DEM 74m in the same period while profits went up from around 

DEM 4m to DEM 6m. For a summary of the company's main descriptives see Exhibit 

144. 

Exhibit 145: Functional areas and job titles of respondents 

Responden 
1 

t Functional covered 
I Business unit management 

Position/job title 
General manager business unit 

2 Business unit planning & control Business unit controller 
3 i Marketing & sales Manager sales and customer support 
4 Production and quality management Director sales and marketing 
5 IQuality management Manager quality control 
6 ! Research and development Head research and development 
7 1 Order management, production, testing Manager production, testing and inspection 

Seven of SCRECO's employees were formally interviewed over a period of eight 

working days (see Exhibit 145). A small number of informal conversations was also 

carried out with other staff. The length of interviews ranged from two hours (General 

manager business unit) up to five hours (Business unit controller). One respondent was 

revisited and a small number of phone calls were made after the main visit to the site. 
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10.4.2. CS 3/5 - The enterprise systems' implementations 

10.4.2.1. CS 3/5 - Summary 

SCRECO installed the mainframe-based enterprise system SAP R/2 in 1994, when the 

company was a highly independent business unit of one of EECS plc's divisions. In the 

present study, the examination of this system implementation and its strategic impact is 

referred to as case study 3. SCRECO implemented the system in its own responsibility 

without major intervention from divisional management. Respondents suggested that 

routine use of R/2 was reached relatively late, after 6-12 months. It was argued, that this 

was due to the learning process involved. 

In 1996/97 EECS plc restructured some of its activities and as a result SCRECO's was 
integrated into a different business division. Although much of SCRECO's 

independence was preserved, management of the new division exercised a higher 

influence over its businesses' decisions. One of the objectives of the new business 

division's management was the introduction of a single enterprise system infrastructure 

across the entire division. Therefore it adopted the R/3 system. 

Because SCRECO already had substantial experience with implementing an enterprise 

system, the R/3 system was installed very fast and without any major problems. This 

implementation and the examination of its strategic impact will be referred to as case 

study 5. The R/3 implementation stayed within budget and the system went live in April 

1999. The company spent approximately DEM 1.5m on this implementation. This was 

made up of cost for external consultants (DEM 0.5m), own manpower (DEM 0.6m) and 

a levy charged by the division for providing services related to the enterprise system 
(DEM 0.4m). SCRECO did not encounter any major disruptions during or after the 

system was implemented. 

Only half of SCRECO's employees had access rights to the enterprise system. As with 

the other businesses of EECS plc, licences for all modules of the SAP R/2 and R/3 core 

systems were purchased, but not all modules were used within the business unit. It was 

unclear how many percent of the system's built-in functionality were actually used. 
Similar to PASIS, SCRECO maintained a number of online-links with selected 

suppliers, but no such links with customers existed. SCRECO did not use any add-on 

applications at the time of data collection. Some MS Office-based applications were 
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also used in the business for planning and control purposes (see Exhibit 146). 

Exhibit 146: Level of integration and degree of enterprise system use 

employees using system approx. 50% 1 approx. 50". 
No of modules installed/used All All/unclear 

of system's functions actually used Unclear Unclear 
No of EDI links to cust. /suppliers Some links to external suppliers Some links to external suppliers 
No of bolt-on applications None None 
No of other planning and control systems Several (mostly MS Office-based) I Several (mostly MS Office-based) 
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10.5. Industrial Computers (INDUCO) Ltd - case study 4 

10.5.1. CS 4- Brief description of the case study company 

The fourth case study was carried out in another business unit of EECS plc. Hereinafter 

it will be referred to as INDUCO Ltd. INDUCO primarily developed and manufactured 

modular industrial "microcomputer systems (IMCs) and the modules that these 

computers are made of, e. g. modules that carry CPU, memory, data storage, graphics 

interface, LAN interface, and I/O interfaces. Both the modular system design and its 

real-time operating software were proprietary technologies, for which INDUCO owned 

exclusive patent rights. IMCs were offered as standard solutions but INDUCO also 

customised them according to customer specifications. 

IMC-based products were INDUCO's main product line and they accounted for 

approximately 40% of the company's revenues. Other products that it sold were 

industrial measurement systems. The company was situated in the same town as case 

study company 2. 

Exhibit 147: INDUCO in brief 
11 1' 111 

Revenues (in DEMm) 128.3 147.4 
Profit (EBIT in DEMm) 6.3 9.5 
Number of employees 90 + 65 90 + 65 

The company's core competence was seen as the 'ability to quickly respond to 

technological change, even during the product development process'. INDUCO 

positioned itself as a differentiator offering high-performance, high-end, flexible, and 

robust systems. It always offered state-of-the-art processing power for industrial 

solutions, a unique real-time operating system, and a 10 years guaranteed ability to 

deliver spare parts. The company's main market was Europe and 90% of its customers 

were heavy machinery/engineering companies. At the time of the study its market share 
in Europe was 6%. 

INDUCO acts primarily as a product development and sales unit. Production was 

outsourced completely to another unit (PRODCO), which also produced for other 
businesses of EECS plc. 40% of the 29,000 units produced by PRODCO were produced 
for INDUCO. 
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INDUCO itself employed 90 own staff plus a share of 65 staff in PRODCO. These staff 
in PRODCO were permanently assigned to the production of INDUCO's products. From 

1997/8 to 1998/1999 the unit's revenues rose from DEM 128m to DEM 148m and 

earnings before interest and tax grew from DEM 6.3m to DEM 9.5m (see Exhibit 147). 

Exhibit 148: Functional areas and job titles of respondents 

Responde 
I 

nt- Functional covered 
Business unit management 

Position/lob 
General manager business unit 

2 Business unit in. /control. Business unit controller 
3 Sales Director sales 
4 Product management/marketing Manager product marketing 
5 Logistics and operations management Director logistics 
6 Product development (hardware) Director product development 
7 Production management Manager production 

Six employees of INDUCO and one employee of PRODCO were interviewed over a 

period of eight working days (see Exhibit 148). A number of informal conversations 

were also carried out. The length of interviews ranged from 60 minutes (Manager 

production) up to five hours (General manager of business unit). A small number of 

phone calls was made for clarifying data and for providing feedback. For a summary of 

the respondents' job titles and functional areas covered see Exhibit 148. 
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10.5.2. CS 4- The enterprise system implementation 

10.5.2.1. Summary 

At INDUCO, the implementation of SAP R, 3 was seen as the best solution in order to 

address: 

0 Incompatibilities of legacy systems 

" Problems with integrating the Euro, and 

" To overcome Y2K issues. 

Other enterprise systems were not even considered, since a R; system was already used 

in PRODCO, and full data integration of the two units was given utmost priority. 

The system's implementation took only 6 months and went relatively smoothly. 

According to the respondents, the phase of routine use was reached after only 3 months. 

1.5 employees were fully committed to the system's implementation during the six 

months prior to 'live'. From 'going live' onwards only one employee was assigned on a 

full-time basis to maintaining the system at INDUCO. The SAP R/3 system went live at 

INDUCO on 1 October 1998. Its production unit (PRODCO) implemented SAP R/3 one 

year earlier and went live in October 1997. Prior to this, the company used a ßS2000 

mainframe system and a MRP-software that was developed in-house. 

Exhibit 149: Level of integration and degree of enterprise system use 

%, employees using system 901111 

No of modules installed/used All/unclear 

%) of system's functions actually used Unclear 

No of EDI links to cust. /suppliers None, but would be beneficial 

No of bolt-on applications Nonc 

No of other planning and control systems Several (mostly MS Office-base 

90`% of INDUCO's employees were trained to use the enterprise system, had access 

rights to the system, and were using it on a daily basis. The company also purchased 

licences for all modules of the SAP R/3 core system, and as with the other cases some 

modules were only used by the SECS plc's central service division. Therefore it was 

unclear whether all modules were actually being used. Similarly, it was also unclear 

how many percent of the system's built-in functionality were actually used. INDUCO 

did not have any online-links with suppliers or customers and it only used the SAP R! 3 
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core enterprise solution. Some MS Office-based planning and control applications were 

also used, most of which were developed using ACCESS and EXCEL. 
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