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Do renewable energies improve
energy security in the long run?

Emmanuel Hache %3

Abstract:
The aim of this article is to analyze the geopwditiconsequences of the spread of renewable
energies worldwide. From a macroeconomic pointiefvy it would be tempting to conclude
that the transition to renewables (solar, wind...)lwgradually end today’s geopolitics of
fossil fuels based on historical relationships lesw energy producers and consumers. The
new challenges induced by energy transition pdigeuld paradoxically turn out being as
complex as today’s geopolitics of energy. Local dadentralized relations could add a new
geopolitical layer to current traditional actors. ethnical, economic, sociological,
behavioural, spatial and legal dimensions couldoalsomplicate the emerging puzzle.
A massive diffusion of renewables into the worlefeergy mix could also lead to new,
unexpected interdependencies such as dependeocaigidal materials, a new geopolitics of
patents and the implementation of a renewable diploy.
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Historically, the highlight on the strategic natwiecrude oil has always been associated to
World War |. This period remains a true catalysttiee importance to dispose of oil resources
and to ensure their securing. Thus was reinforbeddea that the search for energy sources
constituted a major diplomacy component. The 198@sWorld War Il further strengthened
this dynamic and made the structuration of inteomad relations possible. Indeed, the 1928
Achnacarry agreemeht just like the 1931 Red Line agreement or the 1@A&ncy
agreement, brought forward structural element$i¢orélations between countries consuming
and producing oil. Later, in 1960, this “harmony’asvruptured by the creation of the
Organization of the Petroleum Exporting Countr@®EC), which symbolized the idea that
the possession of a power source could be useg@l#iaal weapon and a power instrument.
The OPEC thus unveiled a new face of internatioaktions, one in which the geological
geopolitics of certain countries carry a too heaxgyght — disproportioned when compared to

their population and their gross domestic prodGE&®PY.

The European construction was especially represemtaf the impact energy has on
interstate relationships. Indeed, it's around thesy factor that were structured the first
integration attempts, in particular within the Boean Coal and Steel Community (ECSC), in
1952, or the European Atomic Energy Community (EA&E@Euratom), in 1957. In 1973, the
OPEC'’s power takeover on oil markets found its mmatthin consuming countries, through
the creation of the International Energy AgencyA)JEand the establishment of mandatory
strategic petroleum reserves.

Since the 1970s, questions regarding the accemsdidhe reliance on natural resources have
also been structuring elements for the establishmmieanergy policies in different importing
countries, especially Europe and the United Statésmerica (USA). At the European level,
as well as at the French one, energy security itotest one of the main objectives of the
energy policy. This concept has been subject tevanevival during the last decade even if its
definition can appear vague. IEAefines energy security as “the uninterruptedlakiity of

energy sources at an affordable price. Energy ggduasis many aspects: long-term energy

* Standard Oil of New Jersey, Anglo-lranian and Rdpatch Shell signed, on September"17928, the
Achnacarry agreement, which openly stipulates arakdjvision of markets and production informatias, well
as new modalities determining prices. This agre¢nuamsidered to be the official birth certificatbthe Seven
Sisters, was then signed by Mobil Oil, the Standaitcbf California, Gulf Qil, Texaco and later blyet Standard
Oil of New York, Gulf Qil, Texaco and théompagnie francaise des pétrolg-P). Its main objective was to
discipline the different key market actors and dvaniy price rivalry.

® Saudi Arabia and Norway make interesting exampesn it comes to their disproportionate positioniith
regards to their demographic or economic weightubh the sole presence of oil resources on thgitdry.

® IEA website:http://www.iea.org/topics/energysecurity/




security mainly deals with timely investments topgly energy in line with economic
developments and environmental needs. On the b#reat, short-term energy security focuses
on the ability of the energy system to react prdynjat sudden changes in the supply-demand

balance.”

By a simple logic of supply in terms of volume, tleergy security policies progressively
revealed their multiform nature, i.e. a necessargiugion depending on time, space and
market conditions. Chester (2010) defines energyrgtg as goolysemicconcept considering
that it contains various dimensions at the same timat also depends and evolves according

to the economic paradigms observed in the energiatga

Today, the distinguishing features of these engrglcies are made up of four main
components described as the 4A’s: availabifity accessibility, affordability’® and

acceptability". However some authors (Cherp and Jewell, 20114)26dnsidered that these
four factors do not address security questions rmeetd to be completed. Hughes (2009)
introduced the four “R’s” concept. In order to dwthe energy security concept, he explains
that a new methodology should be introduced basetlaview (understanding the problem),
reduce (using less energy), replace (shifting tusee sources), and restrict (limiting new

demand to secure sources)”.

For the past two decades, a strong interest haggethan favor of the integration of
renewable energies in the energy and electric miorder to ensure security within the
framework of energy transition policies, but alsoadrder to fight against climate change.
Implementing these renewable energies is all theemalevant because they allow the state to

earn double dividends, as their diffuside factoreduces the volume of imported fossil

" This is in reference to the four As policy. Forther reference, see Asia Pacific Energy Reseamitr€, A
Quest for Energy Security in the 21st centdrgkyo, August 2007. For more academic readinthertopic, see
Jessica Jewell, Aleh Cherp et Keywan Riahi, « Bpeggurity under de-carbonization scenarios: Aesssent
framework and evaluation under different technol@gy policy choices »£nergy Policy vol. 65, February
2014, pp. 743-760.

8 Here, « availability » refers to crude availapilite. an observable excess on the market.

° A resource may be available but not accessibleséwmeral reasons: the absence of commercial refatio
contractual divergences, or intestate conflictscessibility somewhat measures the time it takeacess a
resource.

19 This notion comprises a significant economic digien, i.e. the relation between the resource’s andtthe
buyer’s revenue (or their short-term capacity tg foa the resource).

™ The notion of acceptability refers to the enviremtal questions and how they will be received kg ldtal
population. At a more global scale, it integratassiions of environmental sustainability.



energy®. For instance, in France, the 2015 law on energpsition imposes a 30%
diminution objective in the consumption of fossileegy, which would in turn reduce by
about 30% the country’s energy dependence (givahRhance imports 99.9% of its fossil
energy), induce a decrease in commercial defigit (Bous, of their financing) and could

disrupt certain geopolitical balances or relatigpshvith other importing countries.

In 2014, renewable energies represented roughly @B#ie world’s electric production —

27.7% of the electric production capacity — andselto 59% of the newly set up capacities.
This evolution is occurring in an environment wheheir promotion goes through the
affirmation that the geopolitical tensions ass@dato their development will decrease. Thus,
the transition to a consumption of renewable emsrgiould bring about less, if any, conflicts
or rivalries linked to the use of resources. Thepgditics of renewable energies, and of
energy transition in general, would therefore beft&s” and less conflictual than that of

carbonated energy sources. But the new challengesrgted by energy transition policies
could, paradoxically, reveal themselves to be jast complex as the current energy
geopolitics. Hence, there is a risk of tensionthose new relations, which will be more local
and less centralized, being created on top ofrdmitional actors (producers, consumers). It
would be equally tempting to conclude that a triamsitowards renewable energies will
progressively put an end to fossil energy geopmsilitiYet, instead of just disappearing, it
seems more likely that it will shift interstate agbns. Finally, the massive diffusion of

renewable energies in the global energy mix coldd generate new dependences.

1- Defining the energy transition concept

The notion of energy transition is rather impreciBensitioning from a finite energy source
model to a flow energy source model, decarbonigiegenergy mix... in reality, the simplest
definition seems to be the following: the progressieplacement of the main primary source
of energy consumption (US Department of Energy,rgneén Brief, 2001). This definition is

especially useful to integrate energy transitiothimi a historical framework. Humanity has
known numerous energy transitions, including the aifsfire, the manufacturing of tools and
handles, wind domestication (mills), water domediom (mills and reservoirs), and,

eventually, the discovery of fossil energies. Eaels progressively transformed the global

12 patrick Criqui et Silvana Mima, « European climateergy security nexus: A model based scenarioysisab,
Energy Policyvol. 41, February 2012, pp. 827-842.



economic and energy environment. In the USA, mbam tthirty-five years were necessary

for coal to replace wood in the energy mix (188&) @ractically a century for oil to become

the main consumed energy source (1950) (Figure 1).

Figure 1 : Energy consumption in the United States
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Source : U.S. Energy Information Administration

At the present time, the primary energy consumpticthe world remains dominated by fossil
energy sources (87%, of which 32.9% for oil, 29.&%coal and 23.8% for gas), with the
hydraulic (6.8%), the nuclear (4.4%), and othereveable energies (2.7%) completing the

global landscape (BP Statistical Review, 2016}hla regard, the French energy mix is quite

distant from the global energy mix, with the nuclegpresenting 41% of its primary energy

consumption, oil 34%, gas 15%, coal and hydraulty 2%, and other renewables 2%

(Ministry of Ecology, Sustainable and Energy Depahent, 2015 key numbers). In Germany,

in 2013, energy consumption was divided between(3#l4%), coal (25.7%), gas (23%),

renewable energies (11.5%) and nuclear energy (B%pstat data, 2015).



Figure 2 : World Primary Energy : consumption by fuel
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Source : BP Statistical Review, 2016

All these elements might establish a new line gérapch on the link between the massive
diffusion of renewable energies and energy secuf@y the one hand, it is necessary to
understand that energy transition is a long proegsecially because existing energy systems
are inert and historical. The consequences of gnasticies thus need to be evaluated in the
long term. On the other hand, it is important tswee temporal coherence between all the
elements of these policies. Finally, these enedligips integrate a national dimension which
needs to be accounted for, given that each mieatsfla temporal, technical and economic

construction based on the constraints and prefeseoicnational policy makers.

2- A complex relationship with energy security

In France, the law on energy transition coversehmain goals: fighting against climate
changé®, mastering the demand for energy and the resefochenergy efficiency,
diversifying provision supplies and reaching energydependencd While those
simultaneous goals will generate double dividermisehvironment and security, the massive
diffusion of renewable energies forces one to niéththe relationships between producers,
consumers, and transit countries. Indeed, renewaidegies, unlike fossil energies, are not
finite, and their geographic concentration is ratleev. Moreover, they bring an important

degree of diversification to energy systerscontrarig their dependence on energy flows

13 Reducing greenhouse gas effects by 40% betweeh a9 2030, and divide them by four between 198D an
2050.

14 Reducing the final consumed energy by 50% by J@Scompared to 2012), while targeting an interamgdi
goal of 20% in 2030.

15 A 30% reduction in the primary energy consumptidfiossil energies by 2030, against a 2012 referemd

an increase in the share of renewable energie3%ati2 the crude final energy consumption in 2020 an32%

in 2030.



(wind, sunshine), the poor development of efficistirage techniques and the exacerbated
rivalry with terrestrial resources, especially foheir installation®, generates other
dependences.

In national energy transition scenarios, the qoasiif the development of renewable energies
invites reflection regarding new territory geopobt Indeed, in numerous cases, the
envisaged solutions rely on decentralized energyesys, in which case local communities
will in large part be responsible of their energgeds. Questions of governance (expertise
division between local communities, synergy witthest local policies on housing and
transportation), of global coherence (investmemnping, risk of resources for renewable
energies piling up), and of rivalry between differectors (citizens, companies, etc.) will
undeniably pop up. In this regard, the example efd@ny is interesting to observe: between
2000 and 2012, the renewable energy share in ielgctconsumption went up from 7% to
23%, and more than 50% of the new renewable ercaggcities were invested in by citizens
(private parties, cooperatives and farmers), aganméy 7% by large energy companies
(E.ON, EnBW, RWE and Vattenfall). The success ia #dtonomic diffusion of renewable
energies was the result of the establishment opla incentive regime, comprised of judicial,
contractual (creation and management of coopesjti@ed financial (fiscal advantages and
buyback rates in the medium term) framewdtkgVe could also wonder about the relevance
of transposing this model in other European coasiriwhere the markets’ oligopolistic
structures would render its implementation moré&atift.

For scenarios relying on an externalization of teieity production structuré§ a geopolitical
appreciation of renewable energy diffusion requiséisdying the risks and sensitivity of
substituting an actor producing a fossil resourgarmother producing a transformed resource.
Localizing large-scale projects can turn out tcadendamental question in order to evaluate
the impact that the diffusion of renewable energias have on international geopolitics.
Prioritizing the objectives of energy policies fenewable energies will be just as decisive as
it is in the absence of renewable energies in tieegy mix. These objectives should allow a
certain arbitration between the supply of resouitea lower cost and the potential risk of

national supply deficits in the case of hostilatieins with the capacity-hosting countries.

8 When developing biofuels, the potential impacfard insecurity will also depend on many variabkssh as
future agricultural yields and a change in consuonphabits.

" Noémie Poize and Andreas Ridinger, « Projets eitsypour la production d’énergie renouvelable : une
comparaison France-Allemagnel®DRI Working Papern®1, January 2014.

18 For instance, thBesertecproject studies the establishment of a massivewahle energy diffusion in North
Africa, in particular to feed the European gricelactricity.



3- Substituting resource geopolitics with one another:the example of critical
materials

While technology is usually put forward in the dgmes of energy transition, it could also
represent an impediment to the massive diffusianmdvations in the medium term. The first
identified risk is that of the technology itselff is cost, of its accessibility, and of its
acceptance by the different stakeholders. It is@mpanied by a second factor, which is linked
to the decentralization and automation of systamasthe risk of cyber-terrorism or of long-
distance takeover of electric production units. Tiied identified risk tends to minimize the
impacts involved with reducing geopolitical depemeckewhen introducing renewable energies
in the energy mix, i.e. the question of criticalstrategic metals.

Found in numerous decarbonization technologieticarimetals are essential to the energy
transition, whether it be directly — integratiortlwn technologies — or indirectly — component
linked but independent of the technology, such adeles for electric vehicles. Hence,
whether it be for the sectors of electric vehictesl plug-in hybrids (cobalt, lanthanum,
lithium, etc.), of catalysts or fuel cells (platmupalladium, rhodium, etc.), the wind-powered
(neodymium, dysprosium, terbium, etc.), the ciwera@nautical (titanium), or even solar PV
(cadmium, indium, gallium, etc.) sectors, all theavations involved in the decarbonization
process relyn fine on the availability of strategic minerals. Yetetlarge-scale diffusion of
energy transition technologies could exacerbateides on these metals’ markets, for several
reasons.

Most of these markets are rather small in size @etpto that of non-ferrous metalisthey
are unorganizeéd, poorly transparent, and the majority of theimsactions are done by
mutual agreement. Thus, a “strategic” resource essential for the industry but potentially
risky in terms of supply, would rapidly risk becargi “critical” in the case of a massive
deployment of these technologies. Moreover, thealmaised for innovations in the energy
transition process are, for the most part, coprtsdgenerated from mining activities. Hence,

¥ The markets for non-ferrous metals (copper, aluminnickel, etc.) produce in millions of tons, veh#maller
metals usually produce in tons, hundreds of tondess frequently, in thousands of tons.

% |ike theLondon Metal Exchangfer the non-ferrous metals there is no globalitrggblatforms and organized
market for strategic markets such as lithium, plat, rhodium...



their extraction and production are geologicallg @sonomically reliant on other metdisin
this context, supply elasticity according to priroevement remains low, which doesn’t help
in reducing tensions in the short term.

Let us also be reminded that there are very cliogs between metal production and energy
production. Both sectors are intimately tied, gitkat not only is around 8% to 10% of the
world’s primary energy used to extract and refinetatlic resources, but the mining industry
itself represents 20% of the energy used acrossnthestrial sector at a global scale. Any
increase in the global metal demand will induceiramnease in the energy demand. In this
context, the question of the sensitivity of reneleadnergies — in terms of energy or metal
consumption — is bound to be asked. Finally, resodocalization and actors’ strategy
(industrial structures, embargo policies, etc.) cander critical the use of raw materials.
Lithium, a strategic metal for the production ottbdes, is quite representative of what is
now at stake in the process of energy transitithe :electrification potential of vehicles at a
global scale, the concentration of reserves andiymteon within a small number of
countrie$’ compared to crude oil for example (Figure 3, Fégé), and the market's
oligopolistic structure might give countries’ magédireliance a new face (Figure 5).

Figure 3 : Oil reserves by country (left figure), ithium reserves by country (right figure)

Others

Australia 3%

7%

Libya Others
3% 15%

us
3%

United
Arab . .

Emirates
6%

Russian
Federation
6%

Sources : BP Statistical review, 2016; USGS; cogminformation

2L Given that critical metals exist in low quantitiés is not economically viable to extract them msin
products, but rather as coproducts or byproducts wiajor metal — or yet, as byproducts of otherdbgpcts.
For instance, gallium and vanadium are aluminunrdagpcts. Rhenium is a molybdenum byproduct, whech i
itself a copper coproduct.

22 Argentina, Bolivia and Chile form what is calléetlithium triangle.



Figure 4 : Oil production by country (left figure), lithium production by country (right
figure)
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Figure 5 : Lithium market : sales by company in 204
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Source : Albemarle (2015)

4- A new geopolitics of patents

In parallel to criticality, the question of indusir property rights is essential in order to

understand the evolution of energy politics, angkemlly that of renewable energies. Indeed,



the industrial property of the most reliable tedogees in the decarbonization sector will
necessarily influence their diffusion cost. The rfdechnological decarbonization families
(biofuels, wind-powered, solar PV and solar thejnveére at the receiving end of a 280
billion dollar investment in 2014, close to the rhan recorded in 2011, with solar power
remaining the most promising field at the momerd aind-powered the most mature. The
World Intellectual Property Organization (WIP®}hus compared, in 2014, the number of
patents filed for these four categories betweer620@l 2011: over this period, their volume
surpassed the one registered between 1975 and(2abke 1). Moreover, their recent annual
growth rate exceeded the one observed for patdets dcross all technology sectors —
between 13% and 27% for these four technologicalliles, against 6% globally.

Figure 6 : New Investment in Renewable energy by géon in 2015 (in billion $)
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Source : UNEP, Bloomberg New energy Finance

A geographic analysis allows a better understandinipe future global energy geopolitical
outlines: in 2014, China represented around a thiirithe investments in renewable energies
(Figure 6), of which 25% in solar power, followeg Europe and the USA. In terms of
patents, China is also ahead for three of the fenewable energy technological families,
having filed 55% of the solar thermal energy patemd 25% of the biofuel patents. Between
1975 and 2005, four countries in particular cartleglpatent dynamic for renewable energies:
South Korea (LG), Japan through itsiretsu(conglomerates, such as Mitsubishi, Panasonic,
Sharp, etc.), Germany (Siemens) and the Unite@S{&eneral Electric). The 2000s recorded

2 Launch of world intellectual property indicatoBecember 2014.



China’s sensational debut on numerous segmenenefvable energy technologies. Hence, in
the biofuel sector, China appears alongside Japan snnovative pole. Indeed, 11 companies
or institutions out of the 20 new incomers in taaking since 2006 are localized on Chinese
territory (Sinopec, Nanjing University, etc.). Ihet solar thermal technologies sector, Japan,
leader over the 1975-2005 period, is now surpasse@hina — close to 57% of the filed
patents between 2006 and 2011 —, who owns cloS8%oof the 20 top global companies in

this sector.
Table 1 : Global Patent Filing Rates
Technology classification Average annual growtle rat Average annual growth rate
1975-2005 2006-2011

Biofuels 9% 13%

Solar Thermal 3% 24%

Solar PV 10% 22%

wind 9% 27%

Global patent filings 3% 6%

Source : CambridgelP, 2014

Japan and Germany are the only countries stiktiegiin a sector where China, with its large
inland and its capacity to carry out large scalarsprojects, should remain dominant in the
following years. It would also be relevant to stuttg solar PV sector. Indeed, during the
early 2000s, the only countries producing panelshisf type were the USA, Germany and
Japan; since 2010, China manufactures more thdnohahem. Moreover, China moved
upmarket, widely exceeding both in conception amvation in the traditional silicon-based
PV field. This dynamic is further reinforced by tldelocalization movement of numerous
research and development (R&D) centers from deeel@ountries to China.

While the link between patent-innovation and inrtavadeployment isn’t necessarily
straightforward or easy to estabfihrecent developments in these four technological
families inform us on the potential weight carrigg different countries or zones in terms of
power on the technological markets for the yearsdme. China, a key player in energy
geopolitics, could strengthen its role thanks trike of renewable energies, but as a supplier
of technological solutions.

The patent issue is usually analyzed with a nonadinality, in order to create a relevant

framework regarding the transfer of decarbonizatiechnology from North countries to

% Indeed, energy price structuring within countrig® complementarity between private and public R&D
the sector’s global governance are all sectorstwbén impede the links between patent, innovaton, large-
scale technology deployment.



South countries. Yet, a more geopolitical approaohld also mean questioning the industry
dimension, especially through the search for anftrel and economic market power for these
technologies. The USA, Asia (China, Japan), andpir— especially Germany — should
remain major R&D zones for the decarbonization aecivhile China should assert its
position as a potential future leader. This caristebution brings forward the question of
new forms of cooperation to develop within the greavironmental challenges to come.
Developing cooperation and drawing win-win agreetsidar as many countries as possible
(whether it be with a balance between private anblip R&D or within a transnational
cooperation framework) proves necessary if we ar@void generating new exacerbated
dependences. Not accounting for this dimension wigoring renewable energy policies
would only replace a dependence on resources vadpandence on technology.

5- Conclusion : Towards a diplomacy of renewable energs?

The diffusion of renewable energies in the globatrgy mix would also affect countries
producing fossil resources. On the one hand, itldvba legitimate to think that these policies
will have profound consequences on fossil energykats, with oil and coal being the first
targeted. This diminution — or rather, slowing dowinfirst — of the import volume would
therefore affect producing countries’ demand ségtirand would have large macroeconomic
implications for them. The decrease in prices, #ms in export and budgetary revenues in

the long term, could ultimately modify the natioaald regional balance.

On the other hand, this movement would have afsignit impact on the economic structures
of producing countries and, by contagion effecttlus economic and international financing
circuits. Indeed, the diversification movement todgarenewable energies, already observable
in many producing countries (Saudi Arabia, UnitedAEmirates, etc.), could incite them to
strongly diminish the extraction rhythm of fosgbpurces, which would in turn allow them to
divide up their revenue in the long term. The raglobalance and relative power of states
could thus be transformed, contributing to a dddtisk increase in certain geographic zones.
Finally, the decrease in oil revenues would hagmiBcant consequences on developed

countries, especially those, USA being the main ooecerned, which benefit from the

% Demand security is a concept developed by the QREE is meant to be the counterpart to supplyritgcu
from consuming countries to producing countries.symbolizes specifically the necessity for prodgcin
countries to have a stable and foreseeable trajecto



recycling of petrodollars for their debt emissiortence, by contagion effect, the change in
the model of oil producing countries would not bé&haut consequence for the global
economy and financial balance. The policies regagrdan energy transition towards
renewables should not completely iron out tradaioenergy geopolitics, but rather open a
new chapter in international relations. While theyuld decrease the reliance on different
fossil energy producers and allow the energy mikdédess carbonated, they are not exempt
of generating new dependences themselves. Indehemndence on resources such as fossil
energy could be replaced with a dependence on o#seurces, such as strategic metals, to
which a major technological component would addpgtents), especially for the diffusion
of the most efficient decarbonization technologresountries in the global South. For this
reason, the question of international cooperatothus fundamental and will also forge the
geopolitics of renewables. In line with the COP R1seems necessary for this to happen
quickly in order to pave the way for a new energgrld order. With the diffusion of

renewable energies, global energy geopoliticsumteniably become more complex.
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