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The rise of Maker Movement

 The Maker Movement enables every individual to 

invent and build hardware products themselves by 

having easy access to capabilities for designing, 

manufacturing, distributing and knowledge. (Neil 

Gershenfeld, MIT, 2012) 

 Today, many of these capabilities are hosted in 

Makerspaces. These are the places where the next 

great hardware products will occur. (Brian Krzanich, CEO of 

Intel, 2014)

 A single makerspace (TechShop) in the Bay Area 

catalyzed $10B in shareholder value, $2B in annual 

sales, $200M in annual salaries…. created by 

members who have come in and picked up the skills 

that they needed to start a business. (Mark Hatch, CEO 

Techshop, Jan 2015)

Number of Makerspaces worldwide

Europe

North America

Rest of the world

1.500

1.000

500

Source: http://www.popsci.com/rise-makerspace-by-numbers, 02/23/16

Founding date

Maker Movement is a catalyst for innovation and entrepreneurship
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 A startup is a temporary organization 

used to search for a repeatable and 

scalable business model. (Steven Blank; 

Stanford University, University of California Berkeley)

 Hardware startups with sensors, 

microcontrollers and similar will bridge the 

analogue and the digital worlds. (The 

Economist, Jan 2014)

 Studies so far focus on software startups, 

further research will be needed to assess 

new programs emerging to serve biotech 

and hardware startups… (Science Magazine, 

Issue 6240; Jun 2015)

 Startups like the Pebble smartwatch and

the Nest thermostat are proof positive

that the next great hardware products

won’t necessarily be born within the

walls of large, traditional corporations,

but in makerspaces. (Techcrunch.com, Aug 2015)

Needs of startups 
… they are facing difficulties in e.g. product development
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Sales/ customer acquisition

Product development

Growth

Raising capital
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Internationalisation

Profitability

Processes/internal organisation

Acquisition of staff

Team development

Other

Current challenges facing European startups 
(based on ESM 2015 & 2016, europeanstartupmonitor.com)

Hardware Startups 2015 (overall) 2016 (overall)
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?

(Jobs and Wozniak, 1971, http://i.dailymail.co.uk/) (UnternehmerTUM Makerspace, 2016, http://makerspace.de/)
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The cross influence of Maker Movement elements 

and product development especially in hardware startups

has not yet been scientifically investigated

Hypotheses

1. What is a hardware startup and what are the main challenges of them?

2. Which Maker Movement elements do exist?

3. Why do startups choose to realize their product in a Maker Movement 

infrastructure?

4. Which Maker Movement elements support product development of European 

startups? 

– resulting in higher success rate, reduced product costs, shortened product 

development time, increased product quality, …

5. How should an ideal set of Maker Movement elements for hardware startups look 

like?

The use of proper set of Maker Movement elements solve the critical issues in 

product development of European hardware startups.

Research questions

"And the good news is, is that 

new tools and technologies are 

making the building of things 

easier than ever…" 
– President Obama at the White House 

Maker Faire 2014

”The Maker Movement is now at 

that point in time to go from 

hobbyists to professionals …" 
– David Li, Maker Movement in China 2017
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Input – focus area makerspace design

Expected output: Maker Movement ecosystem configurator
A design tool for makerspaces to support hardware startups

 High amount of makerspaces was created in the past but no 

clear picture what is really needed to foster 

entrepreneurship/ startups is available

 Current makerspaces are struggling because of low 

utilization/ mismatch of their offerings to the ecosystem

► Which category of startups should be supported 

best?

► In which stage of development should startup be 

supported?

o Seed Stage (concept development, no revenues yet)

o Startup Stage (completion of a marketable product (MVP); initial 

revenues and/or users)

o Growth Stage (strong sales growth and/or user growth)

o Later Stage (established market player/trade-sale or IPO is planned or 

imminent)

o Steady Stage (the startup does not have, intentionally or 

unintentionally, any substantial growth)

► …

Output – recommended action and focus area

1

3
data based 

configuration

2
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Next step: Catalog of Maker Movement (MM) elements

Open-source 

hardware & 

software

Knowledge 

sharing platforms

Free design

software

Connect with 

likeminded 

(online/physical)

Seed capital from 

crowdfunding sites

Inexpensive/ 

rentable 

infrastructure

International

Shipping & vendors

E-commerce & 

customer feedback

Other

27 Maker Movement elements can be categorized in 9 groups
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Plan

Research design is multiple-case study research method

Preliminary study

 Field trip and expert discussions; 

25 makerspaces have been visited 

worldwide

 What is a hardware startups and 

what are the main challenges of 

these?

 Which Maker Movement 

elements exist?

Literature Review (Desk Research)

 Product development of startups

 Maker Movement

Design & replication

 European hardware startups 

focusing on product development

 Multiple cases in European 

university based startup hotspots

1

2

3

Embedded multiple-case studies4

Prepare guided interviews 

Which Maker Movement elements support 

product development of European startups? 

Collect

Interviews, documents, archival data, direct 

observations

Analyze evidence with cross-case synthesis 

Generate word table (Maker Movement 

elements) for cross- case pattern

Revise, discussion and conclusion

Bringing case studies results to closure

5

case 1..n

…based on Robert Yin, 2009, Case Study Research
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The scientific world focuses mainly on education & learning sciences, 

publication on entrepreneurship are limited

Selected own publications  Litts, Breanne K. (2015): Making Learning – Makerspaces as learning environment, Dissertation, 

University of Wisconsin

 Wilczynski, Vincent (2015): Academic maker spaces and engineering design, Paper, Yale 

University

 Schön, Sandra; Ebner, Martin; Kumar, Swapna (2014): The Maker Movement. Implications of

new digital gadgets, fabrication tools and spaces for creative learning and teaching, In-Depth, 

Journal Article

 Rosenfeld, Erica; Sheridan, Kimberly M. (2014): The Maker Movement in Education, Harvard 

Educational Review, Journal Article

 Anderson, C. (2012). Makers: the New Industrial Revolution. New York, Crown Business. 

 Gershenfeld, N. A. (2005). Fab: the Coming Revolution on Your Desktop – from Personal 

Computers to Personal Fabrication. New York, Basic Books.

 Hatch, M. (2013). The Maker Movement Manifesto: Rules for Innovation in the New World of

Crafters, Hackers, and Tinkerers. New York, McGraw-Hill.

 Thornton, P. H., D. Ribeiro-Soriano and D. Urbano (2011). "Sociocultural Factors and

Entrepreneurial Activity: an Overview." International Small Business Journal 29(2): 105-118. 

 Von Hippel, E. (2005), Democratizing Innovation, Cambridge, MA, MIT Press.

 Development of an educational 

program using capabilities of 

(academic) Makerspaces, ISAM 

2016, MIT Cambridge, USA

 Academic teaching at digital 

fabrication laboratories in the 

field of mechanical engineering, 

EDULEARN16, Barcelona, Spanien

 Einfluss der Maker Movement auf 

die Forschung und Entwicklung, 

Industrial Engineering und 

Management, 2016, Gabler Verlag

 A Fablab as part of a new kind of 

business incubator for hardware 

startups; 11th International Fab 

Lab Conference and Symposium, 

2015, Cambridge, USA
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Maker Movement - Roots? 

Dale Dougherty: “why don’t you call it Make? Everyone likes to make things.” He goes on: “So, I started using the word 

makerspaces, because I was interested in getting them into schools, and I didn't want to get into the semantics of hacking 

versus making.”


