
  

Geostrategic Focus Series 
Will 3D Printing redistribute the cards 

geopolitically and geoeconomically? 

The subject of our Geostrategic Dialogue Series Influencer, “L’imprimante 3D au cœur de la 
quatrième révolution industrielle : nouvelles technologies, nouvelles approches des matériaux, 
nouveaux « business models » et nouvelle géopolitique de l’industrie” was presented in Paris at the 
Hotel de l’Industrie in Paris on April 4, 2016. 

As indicated in the recent article by IHS, “3D printing technology also has major implications for 
national security, geopolitics, and other sensitive aspects of global inter-country relations and 
interactions.”  1

How can countries which have been on economic powerhouses in our post-WWII world stay 
competitive? 

 https://technology.ihs.com/506093/important-regional-developments-for-3d-printing-technology1
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Japan, China and the United States have all taken out initiatives to stay on top of this new emerging 
industry, hoping that their investments in R & D will allow them to be on the cutting edge of this 
technology and allow them to maintain their dominance in innovation as this technology becomes 
more and more democratic. 

Can other countries, especially emerging ones, access this technology?  Would it be easy for them to 
do so?  What are the keys to success that could make them leaders and outrun the top economic 

powers in this specific domain?  Or is it going to turn out to be a fight between these big power 
players, such as in the case mentioned of China’s J-25 ‘Ghost Bird’? 

Back in 2011, in their Strategic Foresight series, the Atlantic Council predicted that “Manufacturing 
could be pulled away from “manufacturing platforms” like China back to the countries where the 
products are consumed, reducing global economic imbalances as export countries’ surpluses are 
reduced and importing countries’ reliance on imports shrink.”  2

So has manufacturing taken off in emerging markets and allowed them to complete globally, or at 
least to produce locally, reducing their over-dependancy on imports? 

Videk Wadhwa wrote in a recent article that in 2020 “we will have elegant low-priced printers for our 
homes that can print toys and household goods"  which will be the game changer for our economies 3

to transition from a labor-based economy to a knowledge-based economy.  (see paper written by the 
OECD in 1996 , or the conference I attended in 2013 ).  4 5

In a January 2014 article, Art Kalinski, a former Naval Officer wrote an article, entitled “3D 
Printing : the New Industrial Revolution”, in which he mentions that Microsoft has taken 3D printing 
mainstream, by integrating it into has “3D printing applications such as Autodesk.”   He also 6

mentions that less developed countries will have access to goods that were up until now unaffordable.   

 http://www.atlanticcouncil.org/publications/reports/could-3d-printing-change-the-world 2

 http://wadhwa.com/2015/10/04/the-strongest-weapon-to-shift-geopolitical-balances-isnt-nukes-or-3

missiles-its-technology/; in the Washington Post : https://www.washingtonpost.com/news/innovations/
wp/2015/10/05/the-strongest-weapon-to-shift-geopolitical-balances-isnt-nukes-or-missiles-its-technol-
ogy/ 

 http://www.oecd.org/sti/sci-tech/1913021.pdf 4

 http://www.oecd.org/sti/ind/growthinnovationandcompetitivenesskbc.htm 5

 http://geospatial-solutions.com/3d-printing-the-new-industrial-revolution/ 6
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  “In the new world, it’s not the big fish that eats the 
small fish, it’s the fast fish that eats the slow fish.”  

Klaus Schwab, Founder and Executive Chairman of the World Economic Forum 

http://www.oecd.org/sti/sci-tech/1913021.pdf
http://www.oecd.org/sti/ind/growthinnovationandcompetitivenesskbc.htm
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Zoubeir LAFHAJ, Professeur des Universités à l’École Centrale de Lille :  
Le défi des matériaux, des volumes, des modèles et du développement dans la fabrication 

additive (impression 3D) et le “Lean Construction” appliqué au génie civil” 

3D printing technology has been around since the 1980’s, but has finally took off in the beginning of 
the 21st century.  3D printing will transform and change the way professionals  and private citizens 
work, in terms of the conception, the production or in the service industry : 3DP will create not only 
new markets and but new economic  models.  And the statistics are astounding : Waste is the number 
one export of the United States; being connected and using machines will allow an increase in the 
speed of production by 30%.  

Using technologies in the production cycle will increase efficiency and efficacy by 30%.  And this is 
in step with the 3DP market that has taken off in the last five years.  Every year, new sectors are 
touched by this technology (aeronautics, medical, construction, etc). Among those countries leading 
the charge are the United States through its universities (53,8% of patents) and China (8,8% of 
patents), with its prototype capable of printing a house in 24 hours.   

And 3DP is being seen at the heart of the new “Industry 4.0”.  The transformation of the industrial 
production is going through the phases of customisation, personalisation and the flexibility of produc-
tion.  The era of massification started by Henry Ford is not in step with the demands of the population 
today.  

Germany appears to the leader in the industry of the future thanks to the policies of its government 
investing colossal sums of money, more than €200 billion, to create the factories of the future.  The 
objective is to maximise the use of robots, automation and connectivity in the internal and external 
processes of the industrial park.  In the meantime, BPIFrance is at work : the plan “Usine du futur” is 
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capturing public sector investments dedicated to 34 plans.  Of the €4 billion targeted, €1,2 billion is 
injected in Green Loans, Robotics, Industrialisation, Digital technology.   

The strategy of the “Usine du futur” is to develop the building blocks of technology and equipment 
needed to reinvent the production cycle, but also to serve the competitive stakes of each sector : 
improve productivity in the aeronautic sector, improve energy efficiency in the agri-food industry.  
The obsession is to be ahead of the curve.  “The most dynamic sectors are presently engaged.  It’s the 
case of the aeronautic sector.  As Russian and Chinese competitors become more powerful, they now  
see that there will soon be a comfortable duopole Boeing-Airbus”, said Michel Dancette, the Director 
of Innovation and Prospective at Fives.   

The Industrial project of the Future, launched on April 14, 2015 by the President of the French 
Republic, will play a central role in the implementation of technologies of the future, notably in  3D 
Printing, which has the objective of bringing each company to break into and take the high road 
towards the modernisation of its industrial tool and the transformation of its economic model by 
digital technology.   

All of these present actions and dynamism demonstrate that the 3DP is the strategic axis for in-
ternational companies and is on the agenda for national companies.  

Alessandro GIRAUDO, Chief Economist à Viel-Tradition: « L’imprimante 3D : le nouveau passage 

de l’âge du bronze à celle du fer ? »  A historic perspective is essential to demonstrate the break 

with the old world paradigm.   

The transition from the Stone Age to the Bronze was made possible by the ability of men to produce temperatures close to 1,100 °, essential 

to melt copper... tin melts at much lower temperatures. The combination of these two metals has allowed the production of objects 

(especially weapons) more resistant and harder. Another passage from the Bronze Age to the Iron represents an additional leap in the ability 

to produce temperatures above 1500 °, with great progress in agriculture and in weaponry: the weapons of the Roman legions often were  

produced with iron and broke those of their enemies, often molten in bronze.  The first two agricultural revolutions (especially the 

introduction of the plow and hydraulic knowledge to the Arab world) helped to stabilize production and to record significant gains in 

productivity. The introduction of the printing press promoted the dissemination of culture and drastically reduced the cost of distribution of 

knowledge and the introduction of mass production. The use of gunpowder changed the relations between nations but also nursed great 

progress in the mining and earthmoving works. The great geographical discoveries are the result of the abandonment of oar navigation and 

the introduction of the caravels, carracks and galleons. The arrival of the Mexican and Peruvian silver provided funding the Renaissance and 

Baroque periods and significant technological advances with the introduction of maize and potatoes which partially reduced the constant 

overshadowing threat of food shortages and famines in Europe. And the production of galleons in the Caribbean is one of the first cases of 

the relocation of production ... this time because of the first European energy crisis, fueled by the demand for wood to produce galleons 

(requiring 4,000 trees), guns (large need for charcoal), houses and heat to protect against the little ice age of XVII-XVIII centuries. The 

introduction of coal in the proto-industry and then in the transportation system  favored the industrial revolution in England, northern France 

and Germany, but strongly penalized the exceptional development of Holland, using peat (much lower calorific value). The invention of the 
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steam engine with its use in energy production for the mining industry and then to manufactures and transportation, disrupted millennia of 

balance and changed human life (for better or worse). The invention of the spinning Jenny  and the Jacquard loom changed the entire textile 

production chain, changed the sector's productivity and, of course, powered movements of struggle and opposition (Luddite movement, 

Lyon silk workers, sabotage actions against machines) because on average each machine destroyed the  jobs of 15-20 workers. The 

introduction of refrigerated transportation systems (railways and ships) increased protein supply in Europe, in particular, for those who 

suffered from an endemic food shortage. The spread of mass production lines (slaughterhouses of Chicago, proceeding the "dismantling" of 

animal carcass,  and assembly lines in Ford plants) and Taylorism changed in a radical way methods and production techniques with 

extraordinary productivity gains through large economies of scale. This was a huge global revolution. The invention of systems to produce 

electrical energy (industrial, domestic and transport) offered to production systems an additional degree of freedom and energy output at 

relatively low costs and the introduction of the engine which offered man individual motorised mobility. The exponential development of 

communications, computing and the Internet are the main components of the present revolution that has modified daily life of humanity. The 

transfer of the industrial center of gravity from  the Atlantic basin to the Pacific basin is probably comparable to the movement of the 

economic center of gravity from the Mediterranean to the North Atlantic during the sixteenth century.  

The 3DP: a new component of the fourth industrial revolution? 
 
No one can have a clear idea of the medium-term impact of the gradual spread of the 3DP process. 
One can only speculate on the scope of a perimeter with a variable geometry. Clearly, a part of the 
production could move from top-down to side with a significant change in the geographical location 
of production. There will be a partial drop in the process of global production and probably a 
considerable change in mass production with a new structure of economies of scale. In addition, the 
integration of the 3DP production systems can be undertaken and bring totally new solutions in mass 
production. Moreover, the number of producers can develop at unbelievable rates: potentially 
everybody can become a producer. And certainly, we will change the producer-wholesaler-retailer 
chain retail-consumer paradigm; the production and value chain can be shortened, as will be the 
production time. In this regard, one can imagine a radical change in systems and production lines with 
redistribution of producers on a global basis and a restructuring of global transport systems. One can 
hypothesize that there will be a macro shock between the tectonic plates of global industrial 
production centers: the classic producers of the world may have seizures (if they do not restructure) 
with the renewed competition from new  makers.  
 
The possible impacts of the spread of 3DP 
 
Probably, three complex systems are feeling the full brunt of the rapid growth of 3DP. Naturally, the 
first encompasses the entire economy with changes in the balance of labor markets : imagine a new 
distribution of cards among the producers and structural changes to the relationships between 
economic macro-regions. The pace of growth can be modified with an impact on budget-fiscal 
policies of states affected by the transfer of some production centers and individual productions that 
may escape taxation. Competition between companies will be accelerated and intensified so that 

	 Geostrategic Focus Series, N°5, June  2016	 �5



competition among transport companies, probably over-equipped compared to the transport demand, 
might occur. And this should have a significant impact on energy consumption and CO2 production. 
Secondly, one can imagine a significant impact on geopolitics with a likely redistribution of roles in 
some countries in world production and repatriation of a large share of productions. Finally, there is 
the aspect of national and military security. The opportunity for everyone to produce certain kinds of 
goods provides the opportunity to purchase and transport / manufacture light weapons in sensitive 
areas both inside and outside all countries. And this requires a strengthening of vigilance and control 
techniques difficult to imagine now, but public authorities must begin planning seriously.  

So what are the estimations of this 3D printing industry? 

According to Smithers-Pira (2015) it is seen to multiply ten-fold in the next ten years and geographic 

market share  will be in three regions :  

2014    $4 billion 
2015    $5.9 billion  (0,02% of world GDP) 
2025    $49.1 billion  
  
Production will be in three geographic zones : 

                                   2015    2025 

North America           40%    34% 
Europe                       31%    32% 
Asia                            26%    33% 

It is interesting to observe the evolution of the prices of stocks of two companies, 3D Systems Co. and Stratsys Ltd, 

strongly linked to 3DP.  It is a classic case of a sharp rally field by speculation, profit taking, sharp fall in stocks and 

some recovery of prices nursed by positive perspectives (see page 9)  
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Marina NIFOROS, Experte associée à l’ESSEC et fondatrice de Logos Global Advisors : « Les nou-

veaux modèles économiques liés à l’impression 3D et revolution de la supply-chain mondiale »  

Additive Manufacturing and the Changing Geopolitical Landscape  

The emergence of the so called Global Value Chains (GVCs), namely the intracompany trade that 
takes place between headquarters and affiliates of multinational corporations, has changed the nature 
of international trade in the last few decades and GVCs have become the principal conduit through 
which global economic activity takes place, representing more than 30% than 70% of international 
trade in products, intermediary services and capital movements. Developing countries have 
increasingly become the hosting ground for Foreign Direct Investments (FDI) in order to fully 
develop service capacity and take advantage of lower labor costs. In 2014, developing nations 
represented 34% of global FDI (UNCTAD, 2014). Emerging countries account for 45% of global 
trade, double of what they represented in the 1980s. (UNCTAD 2014).  

The strategic importance of GVCs cannot be overstated as they are highly dynamic both due to 
endemic factors (their own impact in economic integration and the convergence of revenues and 
salaries), as well as external ones (the rapid technological evolution that injects dynamism in the 
system, disrupting established business models and sectors). With the second industrialization wave, 
the ICT revolution that allowed long distance coordination of processes and the large labor cost 
discrepancies between developed and developing nations, signaled the globalization of supply chains 
and the decentralization of know-how in the host (emerging) countries. The rapid economic 
development and industrialization of emerging markets signaled a dramatic change in the geopolitical 
ecosystem, as the economic power shifted towards emerging markets and in particular Asia.  

These underlying phenomena have brought about a systemic change in the nature of the global trade 
system, dominated increasingly by services and digital products, exposing the problems of existing 
global governance system and its institutions (WTO, World Bank, etc) that were built post WWII for a 
very economic and political order. The result has been a flurry of regional and bilateral trade 
agreements as countries strain to expand their commercial reach and to integrate their own markets in 
the GVCs.  

So what does this have to do with 3DPrinting? It’s nothing short of a part of the Third Industrial 
Revolution. In this context of economic, as well as geopolitical power struggle, the emergence of new 
revolutionary emerging technologies, such as Additive Manufacturing (along with others, such as 
Artificial Intelligence, Robotics etc), have the capability of significantly disrupting this economic 
equation. Since 2014, 11% of industry has already opted for its use in the mass production of parts or 
products printed in 3D. According to analysts at Gartner, a technology has become mainstream when 
it has attained a level of 20% adoption. (PWC Study)  

With the ‘de-materialization’ of production and mass customization, the transmission of data becomes 
more important than the transport of actual goods. Labor costs becomes less strategic than the know -
how/creativity, with the potential of shifting the economic center back to the countries enjoying an 
innovation advantage.  
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3D printing will have a profound impact on many industries and business models, reducing the 
product development and manufacturing cycles, making possible the production of complex designs, 
democratizing conception and production through collaborative production processes, creating entire 
new sectors but also undermining others (e.g.,  the transport sector could be highly impacted).  

As with any major evolution, the potential for growth and innovation are huge but there are also risks 
associated with the management of the process. Quality control may become an issue, as mass 
production means become available. Intellectual property will be the primary source of value creation 
and pirating will have to be mitigated. The loss of jobs in certain sectors and the institutional 
transition could be painful, as our governance framework and public authorities struggle to 
accommodate new realities. A series of ethical questions will arise, as the process makes possible the 
production of human organs or guns, requiring the creation of standards and regulatory frameworks 
hereto unimagined. What is certain, is that economies, governments and businesses have to reflect 
seriously and strategically on their positioning and adoption of the new technology.  As Klaus 
Schwab, Founder and Executive Chairman of the World Economic Forum, stated in the 2016 Annual 
meeting ‘Mastering the Fourth Industrial Revolution’:  

“In the new world, it’s not the big fish that eats the small fish, it’s the fast fish that eats the slow 
fish”  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DDD = 3D Systems Co. (source: Bloomberg) 
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