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Abstract 
Requirements engineering research has for a long time focused 

on specification quality, leading to recommendations of how to 
engineer “perfect” requirements specifications. Practitioners, how-
ever, do not have the time, resources, and interests for overdoing 
requirements engineering. Rather, many situations call for short-
cuts that allow investing effort in those concerns that are critical 
for success, while reducing effort in other areas where risk is com-
parably smaller. The social context, smart collaboration processes, 
and novel ways of looking at the interface between stakeholders 
and the supplier can be a basis to increase the yield of require-
ments engineering, while reducing required effort. 

The International Requirements Engineering Efficiency Work-
shop (REEW 2011) aimed at initiating, facilitating, and nurturing 
the discussion on efficient approaches to engineer just good-
enough requirements. Requirements engineering was seen as a 
means that can be simplified, automated, or combined with other 
practices to achieve successful systems in an economically effi-
cient manner. REEW 2011 provided a platform for the community 
of practitioners and research experts that are interested in produc-
tivity-enhancing approaches to requirements engineering. This 
report describes the workshop results including tactics, practice, 
and trade-offs for achieving requirements engineering efficiency. 
Keywords: Software Engineering, Requirements Engineering, 
Efficiency, Pragmatism, Productivity 
 
Introduction and background 

Inspired by quality models such as ISO/IEC 9126 [1], efficien-
cy can be defined as the capability of approaches or methods to 
enable professionals to expend appropriate amounts of resources in 
relation to goals to be achieved in a given context. Requirements 
engineering efficiency is related to the productivity of require-
ments engineers or business analysts in terms of time, effort, mate-
rials or financial cost to complete given requirements engineering 
tasks. 

Requirements engineering efficiency has already been consi-
dered in earlier research. Some methods have been proposed and 
evaluated that address efficiency. For example, one approach ad-
dressed the question how requirements can be efficiently commu-
nicated from product management to development [2]. Other 
research evaluated methods from an efficiency perspective. For 
example, one such study compared the effect of selected require-
ments prioritization techniques on required number of prioritiza-
tion decisions and time consumption [3]. Other research evaluated 
trade-offs of efficiency with other qualities of method utilization. 
For example, value and risk have been proposed as criteria for 

selecting quality requirements specification techniques with differ-
ent levels of effort [4]. 

There is, however, no systematic understanding of require-
ments engineering efficiency. There are no established models that 
explain how and why given concepts and practices lead to effi-
ciency in given contexts. There is no clear understanding of the 
characteristics of efficiency and how they relate to other factors 
such as effectiveness, flexibility, and stakeholder satisfaction. 
Such knowledge would allow identifying methods that help practi-
tioners to become efficient and to increase and manage productivi-
ty. 

Efficiency-focused methods would have important implica-
tions for practice. A number of situations require practitioners to 
be efficient in requirements engineering. For example, consultants 
bidding for service provision need to be cheaper than competitors. 
Professionals affected by increasing work volume, e.g. due to 
business growth, in relation to decreasing work capacity, e.g. due 
to cost saving initiatives, need to increase their productivity. And 
software product companies need to be faster to the market than 
their competitors to positively influence market share, break-even, 
and return of investment. 
 
Workshop Goals 
REEW 2011 pursued the following objectives: 
1. Consolidate research and practices related to requirements 

engineering efficiency within the greater field of requirements 
engineering. 

2. Grow the body of knowledge related to requirements engi-
neering efficiency, and identify challenges and future avenues 
for research relevant for both academia and industry. 

3. Provide a dedicated forum to requirements engineers, business 
analysts, and product managers for exchanging ideas and best 
practices, thus foster industry-academia collaboration. 

 
Workshop Themes 
REEW 2011 called for full research papers (technical solutions 
and empirical studies), short research papers (vision, research pre-
views, and problem statements), and industry papers (experience 
reports) for the following topics: 

- Ad-hoc requirements engineering 
- Pragmatic requirements-based collaboration 
- Lean requirements specification 
- Risk- and value-oriented requirements quality assurance 
- Agile requirements management 
- Requirements engineering process efficiency 
- Efficient product family management 

All submissions received three peer reviews, where workshop re-
levance, academic rigor (only research papers), innovation, indus-
trial applicability, and quality of writing were evaluated. 
 

Workshop Program and Discussions 
Three full research papers, two short research papers, and one in-
dustry paper have been accepted and presented. 24 participants 
were registered. Each paper presentation was followed by ample 
time for reflecting and discussing the presented topic. 

The program was split into two parts. The first session addressed 
efficiency tactics and the second session efficiency practice. Table 
1 summarizes the program. 
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Table 1. Program overview. 

Efficiency Tactics 

P1: Faster from Requirements Documents to System Models: 
Interactive Semi-Automatic Translation (Leonid Kof and Birgit 
Penzenstadler, Techniche Universität München): full research 
paper 

P2: Efficiency in Requirements Engineering through Feed-
Forward (Sharmin Ahmed, Muhammad Iftekher Chowdhury, 
Remo Ferrari and Nazim H. Madhavji, University of Western On-
tario): short research paper 

P3: Towards Faster Application Engineering through Better 
Informed Elicitation – A Research Preview (Sebastian Adam, 
Fraunhofer IESE): short research paper 

Efficiency Practice 

P4: Pragmatic Variability Management in Requirement
Specifications with IBM Rational DOORS 
(Ekaterina Boutkova, Daimler AG): full research paper 

P5: Prioritizing Requirements: An Experiment to Test the 
Perceived Reliability, Usability and Time Consumption of 
Bubblesort and the Analytical Hierarchy Process (Geurt Jo-
han van Tuijl, Wouter Leenen, Zhengru Shen, Inge van de Weerd 
and Sjaak Brinkkemper, Utrecht University): full research paper 

P6: Speed Creation Session: A way to increase the produc-
tivity of experts in projects and assure quality requirements 
(Matthias M. D. Pohle, Swisscom; Sven Krause, Zuehlke Man-
agement Consultants Ltd.; Andreas Rusnjak, Christian-Albrechts-
Universität zu Kiel): industry paper 

 
Efficiency Tactics 
Three tactics were presented for improving requirements engineer-
ing efficiency: automation for translating natural-language re-
quirements into formalized specifications, feed-forward to pass 
important information ahead of time, and requirements elicitation 
guidance to improve the reuse of domain requirements in applica-
tion engineering. 

(P1) A number of situations require requirements to be translated 
from informal natural language to a formalized representation that 
is amenable to automated analysis such as consistency checking. 
The paper presented a user-assisted tool-supported approach to 
such translation. The paper’s idea was to reduce the translation 
effort by training the tool with example data. The approach was 
evaluated using four publicly available requirements specifica-
tions. 

The workshop discussions addressed the balance between 
training effort to be invested and efficiency increase for the trans-
lation. Raised were also questions regarding the scope of efficien-
cy improvements: the translation is a small step in the overall 
requirements engineering process. 
 
(P2) Feed-forward is a well-established concept in control theory. 
Feed-forward suggests that the performance of a controlled system 
can be enhanced by proactively adjusting the exerted control with 
knowledge about the system’s behavior. Feed-forward can be uti-
lized in a requirements engineering context by passing information 
from one location in the engineering process to another ahead of 
time. This allows the recipient of that information to save time, 

avoid unnecessary activities, or perform activities that otherwise 
would not have been performed. 

Discussed were various forms of feed-forward, such as risk 
management, informal coffee-corner meetings, and passing design 
suggestions from customer to development in addition to require-
ments. Also, differences between feed-forward and feedback were 
reflected with the conclusion that both are likely to be interrelated: 
effective feed-forward may be dependent on learning about the 
development team’s behavior, for example through feed-back. 

 
(P3) Software product lines promise increased efficiency for de-
veloping a product portfolio by planned reuse. It is difficult, how-
ever, to seize these advantages in practical requirements 
engineering. To address these challenges, the paper has presented 
guidelines to inform application requirements elicitation about the 
applications’ underlying product line. 

Discussed was the need for validating the approach. In particu-
lar the use of communication channels between different roles in a 
software product line environment should be better understood and 
how the evolution of the product line interacts with requirements 
engineering of derived products. 

 
Efficiency Practice 
Two experiences and the results of an experiment were presented 
that concerned requirements engineering efficiency in practice: a 
pragmatic approach to feature use for reducing requirements speci-
fication composition effort, a comparison of the effect of two re-
quirements prioritization approaches on prioritization efficiency, 
and experiences with an approach developed in industry to accele-
rate the transition from a product idea to large-scale product de-
velopment. 

(P4) Variability management is a prerequisite for requirements 
reuse when deriving products from a product line. An extension to 
the requirements management tool DOORS was presented that 
allows deriving product requirements specifications by filtering 
the full set of known product line requirements. 

Discussed was the challenge of how features can be identified 
in practice. Addressed by the discussions was also how the derived 
requirements specifications were used in downstream activities to 
seize the benefits of the approach. 

 

(P5) Requirements prioritization is difficult and time consuming 
for practitioners that are confronted with too many requirements. 
A comparative evaluation of the two prioritization methods analyt-
ical hierarchy process (AHP) and bubble sort was presented. Bub-
ble-sort was perceived to be easier to use, to be more reliable, and 
to require less time than AHP. 

Discussed were limitations of the experiment, such as that it 
did not compare bubble sort to an efficient variant of AHP. Dis-
cussed was also how to increase scalability and practicability of 
requirements prioritization: by reducing the number of decision 
units and by prioritizing at different levels of information aggrega-
tion, for instance first at the feature level and then at the require-
ments level. 

 
(P6) Successful innovation not only requires the development of 
creative ideas, but also an understanding of how to implement the 
idea and commitment for such implementation from the organiza-
tion. These latter steps are particularly critical in a large-scale de-
velopment context where coordination over distance is critical. 
The paper presented Speed Creation, a workshop-oriented ap-
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proach developed in industry to achieve these objectives within 
only three days, and the experiences of applying the approach. 

Discussed were the implementation, benefits and limitations of 
the approach that the REEW participants perceived to be very at-
tractive. The Speed Creation workshop improved efficiency of 
project initiation that otherwise would have been performed by a 
sequence of product manager visits to one sub-team after the other. 
The challenges of Speed Creation concern the collocation of a 
large number of busy employees and the documentation of the 
workshop results, including elaborated requirements. 
 
Summary and Conclusions 
Practitioners that need good productivity rather than perfect speci-
fications look for a systematic understanding of how to achieve 
requirements engineering efficiency. 

REEW 2011 has contributed with tactics and empirical evi-
dence to achieve requirements engineering efficiency, including 
(in the order of the papers): 
- Automating tasks with tool support 
- Passing selected information ahead of time with feed-forward 
- Supporting tasks and decisions with guidelines 
- Reusing requirements with an appropriate information model 
- Improving scalability by reducing the number of decision units 
- Accelerating cooperation by collocating professionals 

Requirements engineering efficiency can sometimes only be im-
proved when trade-offs are considered: 

- Micro vs. macro improvements (paper 1): efficiency improve-
ment of small tasks does not necessarily imply efficiency im-
provement of larger-scale processes. 

- Short-term vs. long-term benefits (papers 3 and 4): investment 
in a requirements variability model may reduce the effort of 
downstream activities such as product derivation. 

- Oral vs. written mode of communication (paper 6): an oral 
dialogue between professionals tends to be faster than a written 
dialogue, but with results that risk not to be documented well-
enough for downstream activities. 

The REEW 2011 workshop was well received by the participants. 
The next REEW workshop plans to further strengthen the reflec-
tions and discussions, for example with breakout groups. 
 
Workshop Organization 
Organizing Committee 
� Dr. Samuel Fricker, Blekinge Institute of Technology (Sweden) 
� Dr. Norbert Seyff, University of Zurich (Switzerland) 
 

Program Committee 
� Stefan Biffl, Technische Universität Wien (Austria) 
� Vicenzo Gervasi, University of Pisa (Italy) 
� Tony Gorschek, Blekinge Institute of Technology (Sweden) 
� Paul Grünbacher, Johannes Kepler University (Austria) 
� Andrea Herrmann, Axivion GmbH (Germany) 
� Sven Krause, Zuehlke Engineering AG (Switzerland) 
� Soo Ling Lim, University College London (U.K.) 
� Nazim Madhavji, University of Western Ontario (Canada) 
� Anna Perini, Fundazione Bruno Kessler (Italy) 
� Zornitza Racheva Bakalova, University of Twente (Netherlands) 
� Juha Savolainen, Nokia (Finland) 
� Kurt Schneider, Leibniz Universität Hannover (Germany) 
� Ken Schwaber, Scrum.org (U.S.A.) 
� Inge van de Weerd, Utrecht University (Netherlands) 
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