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SOFTWARE IS THE driving force for 
innovations. However, many businesses 
miss out on opportunities to turn ideas 
into products and services with impact. 
An idea needs to create impact, or it is a 
waste. However, we often face two dis-
connected streams, with academic re-
search being focused on the idea, while 
industry focuses on impact. Most aca-
demic organizations are not aware of 
industry and market needs. Churning 
out papers seems more relevant than 
getting an idea to a viable product. On 
the other hand, companies struggle to 
transfer research, and rather duplicate 
it in their own labs. Ideal product in-
novation is collaborative, continuous, 
and market oriented. In a highly com-
petitive world, going from idea to im-
pact is more than an iterative process 
from a need to a solution. It is an on-
going fight for survival. The articles 
in this theme issue provide many les-
sons learned of how to survive.

Innovation: From Idea  
to Impact
Imagine two campers sitting in front 
of their tent when suddenly a bear at-
tacks. One camper just starts running 
barefoot. The other gets into his fancy 
sneakers and shouts to the first, she 
would be faster with shoes. The for-
mer shouts back that though there is 
no way to run faster than the bear, it 
is sufficient to be faster than her com-
rade. The rest is bad luck or a nice 
meal, depending on perspective. The 
same holds for software innovation. 
Many ideas do not get impact because 
too much time is wasted from research 
to results.

Software-driven innovation is the 
call of the day. Yet, many attempts to 
create innovative products fail. Both in-
dustry and academia face challenges in 
transferring technology effectively. Or-
ganizations, both academic and indus-
trial, remain in their silos with familiar 

networks and practices, but eventually 
lose traction in enabling adoption. There 
is no simple cookbook recipe for innova-
tion; however, the sharing of experiences 
reveals invaluable insights1,2:

• Create new needs.
• Build on an existing platform.
• Use an agile team.
• Proof value.
• Grow incrementally.

To illustrate these principles from 
idea to impact, let us look to a soft-
ware idea with big impact. In the early 
seventies, Ray Tomlinson enhanced a 
simple messaging service toward the 
first electronic mail. Working on AR-
PANET (Advanced Research Projects 
Agency Network), a network con-
necting computers and a predecessor 
of today’s Internet, he discovered that 
users communicated by messaging to 
other users on the same computer. 
He thought beyond this simplistic 
pattern and anticipated sending asyn-
chronous messages to any computer: 
worldwide. Tomlinson used the “@” 
to indicate a destination in the format 
<username>@<name of computer>, 
which is essentially how e-mail has 
been addressed ever since.3 When 
inventing the e-mail and innovating 
collaboration software, Tomlinson fol-
lowed the above five success factors. 
He stimulated new needs to allow 
people asynchronous communication. 
He used an existing platform rather 
than waiting for something fancy and 

perfect. He worked with a small team 
and incrementally improved the ser-
vice. He proved value by bringing the 
results to his community, where he, 
for instance, coached a woman who 
used e-mail to create one of the first 
newsletters, and eventually became 
his wife.

Our ambition with this theme is-
sue is to share such experiences from 
global leaders and thus show how to 

learn and translate these experiences 
to your own environments.

Bringing Ideas to 
Practice and Products
Start with the end in mind to continu-
ously iterate between novel ideas and 
potential impact. The idea-to-impact 
funnel is fueled by ideas that must 
be tested and improved. This means 
collaborative work, creative and it-
erative, rather than the traditional re-
search silos and sequential pipelines.

While transferring research know-
how to create a successful software 
product or service, organizations must 
understand the market need, technol-
ogy, the value proposition, and the 
limitations of the technology. Devel-
oping software products with endur-
ing value needs close collaboration 
along the idea-to-impact feedback 
loop. Figure  1 shows this loop with 
three phases and how it stimulates 
the creation of innovative products.

The first phase develops the idea 
and concept. Research will yield 

Many ideas do not get impact 
because too much time is wasted 

from research to results.
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knowledge about the feasibility of the 
idea. This phase includes analyzing 
markets, and benchmarking to iden-
tify industry trends, market needs, 
potential partners, and competitors.1 
It also involves packaging and trans-
ferring initial prototypes using tech-
nology transfer mechanisms, such as 
collaboration. By transferring knowl-
edge and technologies, organizations 
can leverage existing expertise and 
resources to develop new products, 
services, and processes. Feedback is 
relevant and must be bidirectional, 
i.e., from research to product and 
from markets to research.

The second phase evaluates and de-
velops the actual innovation. The novel 
concept is assessed to determine if the 
idea is suitable for markets and if the 
intellectual property needs to be pro-
tected. The most relevant thing here 
is to create and address real needs. 
Products fail if there is no need. After 
the intellectual property is appropri-
ately protected, a marketing and com-
mercialization plan for the concept 

is defined and a proof-of-concept is 
developed. The concept is tested and 
hardened to survive real application. 
Marketing must be planned to achieve 
a successful go-to-market.2 Sales and 
service must be addressed internally or 
with ecosystems. Software will not be 
perfect when first delivered, and if ini-
tial users do not get support, they will 
turn away.

The third phase targets the indus-
trialization and market entry of the 
product. Start-ups, incumbents, and 
software centers would benefit from 
open innovation and cocreation ini-
tiatives. Joint innovation labs, digi-
tal innovation hubs, open innovation 
platforms, and demonstration plat-
forms are proven facilitators for idea 
to impact.4,5 Such initiatives allow re-
search and data sharing, as well as the 
codesign and cocreation of products, 
along with their piloting and testing, 
which help organizations to reduce 
costs and accelerate development.

Once the product is released, the 
way forward depends on multiple 

factors, such as the market demand, 
the invention’s stage of development, 
and further evolution plans, such as 
releases and feature activation. For 
the product to have an impact on in-
dustry and society, it may take several 
iterations of the phases to translate 
idea to impact. While Figure 1 is not 
a defined pattern and certainly de-
pends on factors—such as company 
size, market, and innovation degree—
it emphasizes the need to use a wide 
range of channels to foster collabora-
tive innovation.

This theme issue presents several 
good examples of the idea-to-impact 
feedback loop. We present four suc-
cessful cases of technology transfer 
and one case of adoption that con-
nect research and practice. Rather 
than rewriting the abstracts of the 
articles in this theme issue, we dis-
tilled their essence for fast access. 
Table 1 provides the overview on the 
five selected articles together with a 
mapping to the idea-to-impact cycle 
and the major take-aways. The last 

FIGURE 1. Moving from idea to impact. IP: intellectual property. 
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Table 1. Theme issue content and take-aways.

Article title Scope Highlights Take-aways

The Future Is Already 
Here [A1]

Industry-academic 
research

• Asserts that innovations in software 
originate in industry not in academic 
research. 

• Declares the traditional view on the role 
of academic research in software is 
outdated. 

• Presents an alternative approach to 
academic research using the case study 
of the software center.

• Identify novel techniques and ways of work-
ing in companies.

• Assess where the techniques can be used 
as is.

• Validate techniques by piloting.
• Spot limitations to resolve for quick 

adoption. 
• Align incentives for companies and 

researchers.

Connecting Research 
and Practice for 
Software Product 
Quality Evaluation and 
Certification: A Software 
Laboratory’s 25-Year 
Journey [A2]

Evolve a business 
model from an idea

• Recounts the difficulties in transferring 
results of research on software quality to 
the industry.

• Outlines the creation of a spin-off that 
became an ISO-accredited lab that 
provides software quality evaluation 
services. 

• Shows the lab evaluations have been 
used to certify software product quality.

• Work closely with the industry from the 
beginning.

• Identify stakeholders for the solution and 
involve them from the start. 

• Be prepared to invest significant time 
and effort to overcome limitations in the 
research for market acceptance.

Innovating Industry with 
Research: eKnows and 
Sysparency [A3]

Full cycle of idea to 
impact in a company

• Narrates how to spin off a company from 
a research project.

• Describes a software platform that en-
ables building reverse engineering tools 
and document generators.

• Outlines the development, which was 
guided by domain-specific requirements 
and a focus on supporting the reuse of 
components that analyze software in 
different programming languages.

• Focus on both piloting proofs-of-concept 
as well as differentiating the solution from 
competitors.

• Identify the most suitable domain for a 
potential spin-off.

• Restructure the code base for  
separation of the spin-off while enabling 
collaboration.

• Structure the collaboration to enable the 
research team to deliver new advances 
and the spinoff in identifying and sharing 
industry needs.

• Transfer best engineering practices along 
with the code.

Software Size 
Measurement: Bridging 
Research and Practice 
[A4]

Adoption of an idea 
to address a specific 
industrial need

• Investigates the limited adoption of 
 functional size measurement  
methods despite being objective and 
consistent.

• Gathers insights from firms experienced 
in size measurement to uncover industry 
expectations. 

• Get guidance on how to measure  
functional size.

• Follow the approach on how to use the 
results.

• Relate functional size measurement to 
estimation and quality predictions.

From Research on 
Data-Intensive Software 
to Innovation in Data 
Spaces: A Search Service 
for Tabular Data [A5]

Agile start-up approach 
for full idea-to-impact 
cycle 

• Presents a novel approach combin-
ing lean startup methodology and the 
last research mile recommendations 
to  develop marketable products and 
services.

• Identifies an opportunity for research-
based advances in data-intensive 
software engineering.

• Outlines the process, with clear 
definitions of done and key performance 
indicators, which was systematically 
followed.

• Plan beyond proof-of-concept, for 
proof-of-value and proof-of-use.

• Consider the customer’s problem, not the 
solution, as the most important item  
in the business.

• Forge business perspectives by promoting 
collaboration between faculty members, 
researchers, and students to nurture 
 academic entrepreneurs.



24 IEEE SOFTWARE  |  W W W.COMPUTER.ORG/SOFT WARE   |  @IEEESOFT WARE

FOCUS: GUEST EDITORS’ INTRODUCTION

column of Table 1 is most relevant 
for industry practitioners, as it indi-
cates what they should learn and ap-
ply to their own innovations.

Making a Lasting Impact
This theme issue examines the new 
and enduring challenges related to 
technology transfer in software en-
gineering. Technology transfer is a 
key process that facilitates the trans-
formation of ideas into products 
within ecosystems. By understanding 
its importance, learning from exam-
ples, following key lessons learned, 
and analyzing successful case stud-
ies, organizations can harness the 
power of technology transfer to drive 
innovation, economic growth, and 
societal progress.

The idea-to-impact process often 
takes too long, especially when cross-
ing the boundaries between academic 

research and industry application. Agil-
ity and early prototyping with tech-
niques, such as design thinking, will 
help to accelerate the process. Early 
and continuous feedback from mar-
kets not only ensures that the product 
targets the right segments with the 
right features and at the right price. It 
also ensures speed, which in today’s 
global competition is a key success 
factor for any product.

Software apps and centralized IT 
systems, such as content streaming, 
ecommerce, and search engines, are 
often taken as role models for fast 
DevOps-driven innovation. Yet they 
cannot be generalized to all markets. 
For instance, safety-critical products, 
such as robots—automotive, medical, 
and transport—are more challenging 
than a simple smartphone. Embedded 
systems cannot thrive on a fast DevOps 
rollback. They demand functional 

safety and very high reliability. In 
our highly regulated landscape, gov-
ernance is pivotal. Standards matter 
as well as legal rules. Products with 
AI-based adaptive and learning algo-
rithms must specify their behaviors to 
get approval and homologation. The 
underlying AI rules must be transpar-
ent and, in the case of self-learning, 
it must be ensured that rules that are 
still valid are not overwritten.

E ach market follows their 
own rules and poses specific 
constraints toward idea-to- 

impact. Yet, they all have one thing 
in common: innovation needs execu-
tion. A good idea that arrives too late 
will lose against the second-best idea 
that arrives much earlier. As with the 
campers and the bear in our intro-
duction, you must be faster than your 
competition. Continuously. 
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