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c) Summary:

International plant engineering is characterized by the uniqueness of the projects and their

great complexity due to the interaction of different trades as well as the high technical and

legal requirements and the multitude of project-specific risks. Studies by ETH Zurich found

that around 60% of the cause of losses in order processing can be found in the offer phase.

The success of the offer preparation is therefore the basis for successful contract processing

and the offer phase is therefore the central business process.

Since the 1990s, companies in this sector have increasingly used project management, as

defined by various international standards such as the Project Management Institute

(PMI, 2021) or the International Project Management Association (IPMA, 2021).

In the sense of recognizing patterns of problem shifting according to Senge (2017) and the

functional analogy according to Karmasin & Ribig (2019), an attempt was made to apply

project management, which has already been successfully established in the contract

processing process, to the tender phase in an analogous manner and to determine how the

application affects the success of the tender.

Research on the market and at other companies in the industry as well as in the relevant

project management literature provided indications that project management methods are also

used in the tender phase, but no concrete instructions for action or even a concrete prediction

of profitability could be found.

To answer the question, both knowledge of the industry and the engineering/scientific

boundary conditions as well as business management knowledge are necessary. The tender

phase in plant engineering in general and in international plant engineering in particular is not

accessible to a comparative study of a number of representative companies due to the

uniqueness of the individual project tasks. For economic reasons, the companies naturally do

not reveal their strengths and weaknesses in the tendering process. Furthermore, the same

companies do not always apply for the same projects and only in exceptional cases do they

apply for the same task a second time when a tender has to be repeated (and even then, it
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cannot be assumed that the same companies will apply again). The aim was therefore to

examine the effectiveness and efficiency of project management methods in the tender phase

within a selected, representative company.

First, in accordance with the relevant literature, the task was narrowed down to international,

construction-oriented plant engineering and to the basics of project management relevant to

the study. Based on the project management standard of the IPMA and the PMI, 13 "central

PM methods" (PMA, 2018) were described, which serve as a reference for the following

study in the company under consideration. These are 1. Project Assignment, 2. Objects of

Consideration, 3. Object Structure Plan, 4. Stakeholder Analysis, 5. Workpackage Breakdown

Structure, 6. Milestone Plan, 7. Organigram, 8. Responsibility Matrix, 9. Workpackage

Specifications, 10. Bar Chart, 11. Resource Plan, 12. Cost Plan and the Project Management

Handbook as the 13th method.

Then, in a study, the efficient selection and prioritization of offers was analyzed and

indicators (Key Performance Indices, KPIs) were determined. The key indicators are the

“contribution to the corporate strategy”, the expected “margin” and the expected “order

volume”.

The next focus was the analysis of the process and organizational structure in a company in

international plant engineering, with the focus being on the selection and offer process. As an

interim result, organizational weaknesses were identified and opportunities for improvement

were developed.

In another study at a representative company, 26 exaples from a period of 12 years were

systematically processed. In the first step, 385 observations were extracted from the totality of

the available information (notes, lists, graphics, e-mails, minutes, internal reports and

presentations, status reports, internal correspondence and service instructions). Observations

that either reveal one of the 13 project management methods in the sense of the IPMA or

Contain experiences for other projects, so-called lessons learned were classified as relevant to

the objective.

In the second step, the data series from the study were evaluated in quantitative terms. The

number of project management methods used was compared with the project size, the use of

personnel and the success of the offer. In addition, a formula was derived to estimate the costs

of preparing the bid depending on the expected project volume, which can also be transferred

to similar companies in the industry by adapting the average personnel costs.

The offer success rate was considered to be an important quantitative parameter. This is

calculated as the quotient of the successful offers divided by the offers submitted. With regard
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to the definition of "successful offers", a distinction must be made between "project

management success" and "business success" because ultimately the actual award of the

contract, i.e. the business success, also depends on external factors that the offer team cannot

influence.

In total, 73% of the offers in the case study were successfully prepared and submitted (project

management success) and 50% of all offers were then actually commissioned (business

success).

The qualitative evaluation shows that the five methods 1. Project Assignment, 2. Objects of

Consideration, 4. Stakeholder Analysis, 6. Milestone Plan, 7. Organigram and 10. Bar chart

were successfully applied, but that there is also a need for action in terms of responsibilities,

authorities and roles in the tender team, in the clarity of communication in the team and with

the project partners and in the project completion after the tender has been submitted.

The quantitative evaluation of the case study shows that the actual order (business success)

does not depend on the order volume. Offers for larger projects require a higher overall staff

deployment, but the time required for the tender management does not depend on the order

volume, but only on the number of methods successfully used.

The overlay of the qualitative and quantitative investigation shows that the PM methods

4. Stakeholder Analysis, 5. Workpackage Breakdown Structure, 6. Milestone Plan and 8.

Responsibility Matrix have the greatest influence on PM success. Of these four main PM

methods, the application of methods no. 4. Stakeholder Analysis and 6. Milestone Plan, as

well as the time spent by the bid manager, had the greatest influence on business success.

From a quantitative perspective, for comparable companies in plant engineering, the hit rate

can be expected to almost double when applying the main PM methods (from 33% to 71% in

the company examined).

In the final summary of all studies, the findings were clustered with regard to the fields of

action "bid management", "bid start", "teamwork and communication", "bid calculation", "bid

completion" and "bid success" and formulated in the sense of a recommendation for action for

use by similar companies.
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