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EXECUTIVE SUMMARY
What is Thorium?
 • Thorium is an element which can be used in nuclear power plants to generate 
electricity. In other words, thorium has the potential to contribute to the solution of Turkey’s 
energy problem.

Thorium in Turkey
 • Turkey has one of the largest thorium reserves in the world. However, more studies 
are needed in order to determine the exact and complete amount of the reserves.
 • According to MTA, proven thorium reserves in Turkey are 380.000 tons. Yet, 
according to OECD and IAEA, thorium reserves in Turkey are minimum 744.000 tons, and 
Turkey has the second largest thorium reserves after India. Thorium reserves in Turkey are 
around Eskişehir-Sivrihisar, Isparta-Aksu, and Malatya-Hekimhan.
 • Turkey’s weaknesses in thorium are unrealistic public opinion, bureaucratic hardships, 
and irregular R&D processes. Binding SCST decisions, which were taken in February 2003 and 
March 2007, have yet to be implemented.

Thorium Race in the World
 • There are ten countries having a thorium strategy: the USA, China, Russia, the United 
Kingdom, Japan, Korea, Norway, Belgium, and India. The existence of countries with no thorium 
reserves, like Japan and Korea, among these ten countries, is an outcome of commercialization 
expectation of thorium technology. This situation is called ‘thorium race’.
 • China has allocated $ 350 million for thorium projects for 2015 alone, and it plans 
to increase the total number of researchers employed to 750. Delays in Turkey’s thorium 
strategy damage the image of Turkey in regional and global terms.

Technical Aspects of the Topic
 • Technically, an external neutron source is needed for thorium to be used in nuclear 
power plants. There are three ways of using thorium: A) Adding some amount of uranium 
into thorium, B) With neutrons obtained in proton accelerator, C) With neutrons obtained in 
fusion processes.
 • There are some diplomatic and practical obstacles to the utilization of enriched 
uranium used in method A because it poses some risks to international security. However, 
especially the method B is both a more environment-friendly technology in comparison to 
uranium reactors, and less problematic for international security. In comparison, to generate 
1 GW uninterrupted power for one year, 3,5 million tons of coal, 200 tons of uranium, or only 
1 ton of thorium is needed.
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Opportunities for Turkey
 • There are four main opportunities for Turkey in developing thorium technology:
 1) Turkey can avoid import dependency in power generation thanks to thorium 
reactors. Turkey can have chances for securer, cleaner, and cheaper power generation. Thus, 
high energy import bill can also be reduced.
 2) Turkey can expand its room for manoeuvre by eliminating foreign policy limitations 
created by import dependency in energy. Besides, Turkey can pioneer the establishment of 
an International Thorium Agency. With the establishment of this agency in Ankara, and as 
one using Turkish as one of its official languages, Turkey can be the centre of an international 
energy organization.
 3) Turkey can benefit from the export of high-tech goods/services with  the 
commercialization of thorium technology. Since the thorium technology has high added value, 
it has the potential to make positive spillover effects on other relevant sectors.
 4) Turkey can have a more environment-friendly electricity generation infrastructure 
thanks to thorium reactors. Thus, particularly the fossil fuel consumption can be decreased.

Recommendations for the Turkish Thorium Strategy
 • Turkish thorium strategy should be conducted as a peaceful nuclear R&D activity, and 
be integrated into the current nuclear strategy. Thus, long-term administrative commitment 
and allocation of funding can be sustained more easily. Turkish thorium strategy should 
progress in an incremental and cumulative way.
 • Turkey should develop its thorium capabilities in the fields of administration, human 
capital, and physical infrastructure respectively.
 1) Administrative Capabilities: Turkish Thorium Institute should immediately be 
established, and thorium assets of the country should be reported. The institute should be 
authorized and responsible for developing required human capital.
 2) Human Capital: National human capital should be trained in graduate programs both 
in the country and abroad to conduct R&D projects, and should be employed in the institute to 
prevent brain drain.
 3) Physical Infrastructure: High cost projects should be avoided in the early periods 
when there is not enough national human capital, and the physical investment strategy should 
be designed in accordance with the increasing research needs of human capital. The ultimate 
physical investment is foreseen as a thorium reactor constructed with national technology.
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SECTION 1: INTRODUCTION

 Thorium (Th), abundant in Turkey, is an element that could end Turkey’s chronic energy problem, 
thanks to its potential as nuclear fuel. In this study, thorium reserves in Turkey and the global ‘thorium 
race’ are discussed from a general perspective, elaborating how this unexploited underground asset can 
be transformed into an active aspect of national welfare, security, and international cooperation. The study 
also sketches the framework of a national thorium energy strategy for Turkish decision makers. Turkey’s 
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SECTION 1: INTRODUCTION

main issues regarding thorium have been identified as 1) inaccurate public perception arising from the 
tabloidization of the issue, 2) the country’s ponderous bureaucratic and administrative mechanisms, 
and 3) the lack of an effective national R&D policy. This study defends the opinion that Turkey’s thorium 
strategy should be part of its existing peaceful nuclear R&D activity. The recommendations set forth here 
thus focus on developing Turkey’s capabilities in thorium technology through administrative, human, 
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and physical pillars, keeping in mind Turkey’s target to produce and export high-technology 
products.
 Turkey has one of the largest thorium reserves in the world, but their exact status and 
amount are under debate. According to the MTA, Turkey has some 380,000 tons of proven 
thorium reserves in the Eskişehir-Sivrihisar region1. Yet the grade of thorium there (mixed 
with various minerals) is rather low, around 0.2%. For this reason, extracting thorium in this 
region could be costly, which is why the country’s thorium reserves have not been included 
in certain studies. However, thanks to discovery of the other thorium reserves in Turkey, this 
situation has changed.

 Significant reserves have also been identified in the Isparta-Aksu region, and work in 
the Malatya-Hekimhan may unveil other significant reserves. Because of this new information, 
data from some Turkish institutions are not fully congruous with data from international 
bodies. According to the International Atomic Energy Agency (IAEA) and the Organization 
for Economic Cooperation and Development (OECD), Turkey’s known thorium reserves total 
some 880,000 tons2. These studies also note that future exploration would add significantly 
to this total. In this regard, thorite, a mineral found in the Isparta-Aksu region and that is 
significant for its easy processibility, is especially promising. Considering all such data, Eti 
Maden General Directorate, a state-owned mining and chemical company, claims that Turkey 

1TAEK, Toryum, 19 July 2012. http://www.taek.gov.tr/nukleer-guvenlik/nukleer-enerji-ve-reaktorler/172-nukleer-yakit-
cevrimi/471-toryum.html; Melih Tokay and Cahit Erentöz, Türkiye’de Muhtemel Uranyum ve Toryum Bölgeleri, http://www.
mta.gov.tr/v2.0/daire-baskanliklari/bdt/kutuphane/mtadergi/52_8.pdf.
2IAEA, Thorium Fuel Cycle – Potential Benefits and Challenges, May 2005, http://www-pub.iaea.org/mtcd/publications/pdf/
te_1450_web.pdf.
3Eti Maden, Thorium potential of Turkey – Resource and Recent Developments, October 2012, http://www.unece.org/
fileadmin/DAM/energy/se/pdfs/UNFC/ws_IAEA_CYTED_UNECE_Oct12_Lisbon/19_Bodur.pdf.
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holds 13.8% of the world’s total thorium reserves3. Thorium is three to four times more 
abundant in nature than uranium (U), and according to the OECD, India has the largest proven 
thorium reserves, with some 850,000 tons4.

4OECD and IAEA, Uranium 2011: Resources, Production and Demand, http://www.oecd-nea.org/ndd/pubs/2012/7059-
uranium-2011.pdf.
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5For some examples: India: Indian Government Press Information Bureau, Availability of Thorium, http://pib.nic.in/newsite/
erelease.aspx?relid=74293; Indian Goverment Department of Atomic Energy, Answer to Question No 1181, http://dae.nic.in/
writereaddata/lsus1181.pdf; United Kingdom: National Nuclear Laboratory, Comparison of thorium and uranium fuel cycles, 
March 2012, https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/65504/6300-comparison-
fuel-cycles.pdf, Thorium Energy Conference 2013, The UK’s strategy on thorium nuclear technologies, http://indico.cern.ch/
event/222140/.
6World Nuclear News, Thorium Test Begins, June 21, 2013, http://www.world-nuclear-news.org/ENF_Thorium_test_
begins_2106131.html, Mark Halper, “As thorium tests begin in Norway the nuclear industry watches closely”, Smart Planet, 
June 26, 2013, http://www.smartplanet.com/blog/bulletin/as-thorium-tests-begin-in-norway-the-nuclear-industry-
watches-closely/.
7Roger Harrabin, “Thorium backes as a ‘future fuel’”, BBC, October 31, 2013, http://www.bbc.com/news/science-
environment-24638816; Sebastian Anthony, “Thorium nuclear reactor trial begins, could provide cleaner, safer, almost-
waste-free energy”, Extreme Tech, http://www.extremetech.com/extreme/160131-thorium-nuclear-reactor-trial-begins-
could-provide-cleaner-safer-almost-waste-free-energy; Peter Murray, “Norway Begins Four Year Test of Thorium Nuıclear 
Reactor”, Singularity Hub, December 2012, http://singularityhub.com/2012/12/11/norway-begins-four-year-test-of-
thorium-nuclear-reactor/.
8Stephen Chen, “Chinese scientists urged to develop new thorium nuclear reactors by 2024”, South China Morning Post, March 
19, 2014, http://www.scmp.com/news/china/article/1452011/chinese-scientists-urged-develop-new-thorium-nuclear-
reactors-2024.

1 4 www.tenva.org

 Some ten countries (USA, China, Russia, the UK, France, Japan, Korea, Norway, Belgium, 
and India) have designed national thorium strategies and launched work to develop appropriate 
technologies for thorium reactors5. Even countries with small thorium reserves, such as Japan, 
Korea, and Belgium, are investing in thorium technologies because of their expectations 
that thorium reactors will be commercialized in the near future6. It is believed that thorium 
reactors running on uranium- (or plutonium-) added thorium fuels that resemble traditional 
nuclear power plants will be commercialized in about five years, whereas accelerator-driven 
thorium reactors will go down the same path in ten to 15 years7. For example, China plans to 
commission its thorium reactors in the first half of the 2020s (see Section 2)8. Prominent and 
assertive countries have thorium strategies, yet Turkey, despite its significant reserves and 
needing to use them wisely, is lagging behind. This situation casts a shadow on the image of a 
country with a claim to being a regional and global power.



 The term ‘thorium race’ signifies the race between countries that aspire to reap 
considerable profits/benefits by producing commercial thorium reactors before any other 
countries and then marketing them to the rest of the world9. China is the lead among these 
countries, having allocated some $350 million for thorium research, and its number of 
researchers employed on the thorium R&D project is expected to reach 750 by the end of 
2015. In the 1960s, the USA conducted successful thorium trials in its Oak Ridge laboratory, 
and today, as China takes the lead in the thorium race, the USA has recently increased its 
investments in this field. Another important issue is how countries do not share and even 
hide much information that could be of help to another country. A quick scan of the existing 
literature supports this fact.
 Turkey, as it positions itself to be a player with game-changing capacity in the global 
political and economic equations, must carefully watch the steps taken by the USA and China 
regarding thorium and ensure that its plans are harmonious with theirs. With its rich thorium 
reserves, Turkey has an advantage in the race, if it chooses to enter it. Indeed, Turkey must 
participate in order to develop technology that may provide a solution to its own and the 
world’s energy problems, and enter the race as soon as possible. Turkey must also prepare a 
consistent and a comprehensive strategy document and develop the required administrative, 
human, and physical infrastructures.
 However, despite binding February 2003 and March 2007 Supreme Council for Science 
and Technology (SCST) decisions, institutions to work on the issue of thorium have not yet 
been established. None of the other decisions regarding this issue have been carried out 
either, raising some questions about the cumbersome nature of bureaucracy. That thorium 
now has a place in the 2015-2019 Strategic Plan of the Turkish Ministry of Energy and Natural 
Resources is a happy event, yet the use of general and nebulous language in the report signals 
that its development is not taken very seriously10. A more-disciplined and a faster-paced 
methodology should be determined in setting up a time frame for the steps prescribed in the 
above document.

9Ambrose Evans-Pritchard, “Chinese going for broke on thorium nuclear power, and good luck to them”, The Telegraph, 
March 19, 2014, http://blogs.telegraph.co.uk/finance/ambroseevans-pritchard/100026863/china-going-for-broke-on-
thorium-nuclear-power-and-good-luck-to-them/; Duncan Clark, “China enters race to develop nuclear energy from thorium”, 
The Guardian, February 16, 2011, http://www.theguardian.com/environment/blog/2011/feb/16/china-nuclear-thorium.

 10Turkish Ministry of Energy and Natural Resources, 2015-2019 Strategic Plan, pg. 41.
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 The technology for using thorium in nuclear power plants has certain critical benefits compared 
to the current uranium-based structure. The most significant advantages of thorium are that, first, it is 
more abundant and more balanced in terms of its availability in nature; and second, thorium can be used 
more efficiently in the generation of nuclear power11. For example, to generate 1 GW of uninterrupted 
power for one year requires 3.5 million tons of coal, 200 tons of uranium, and only 1 ton of thorium12.

1 6

SECTION 2: USABILITY 
OF THORUM IN ENERGY 
TECHNOLOGIES

11Sümer Şahin, H.Mehmet Şahin, Mahmut Alkan and Kadir Yıldız, “An assessment of thorium and spent LWR-fuel utilization potential in 
CANDU reactors”, Energy Conversion and Management, Vol. 45, pp. 1067 – 1085.
12Metin Arık, Saleh Sultansoy, Mehmet Atıf Çetiner, Abdüllatif Çalışkan and P.S.Bilgin, “Yeşil Nükleer Enerji: Proton Hızlandırıcıya Dayalı 
Toryum Yakıtlı Enerji Sistemi”, Bilim ve Teknik, No. 537, pp. 46 – 51.
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 Thorium by itself is not a fissile element. For this reason, a triggering neutron source is needed 
in order to be able to use thorium as a nuclear fuel. The following can be used as a neutron source;
 1) a mix of enriched uranium (or plutonium),
 2) neutrons generated in a GeV-powered proton accelerator, or
 3) neutrons that have been generated using fusion processes.
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 The generated neutrons are captured by the Th-232 nucleus, and as a result of the 
following reaction, 

           232Th90 + 1n0

⬆

 
233Th90

⬆

 
233U92  +  β- + β-

 Th-232 is converted into U-233, which is fissile. Regarding the resulting long-life 
radioactive wastes, which are the biggest problem for traditional uranium-fueled reactors, in 
method 1 the amount of waste is reduced in proportion to the amount of mixed uranium. For 
example, in the event of mixing 5% uranium with 95% thorium, the amount of such waste is 
20 times lower. In methods 2 and 3, the amount of long-life radioactive waste is negligible, and 
does not constitute a significant environmental risk.

 Fuel rod trials using 95% thorium and 5% enriched uranium in the USA and Germany 
were successfully carried out in the 1970s and 1980s. However, uranium that has been 
highly enriched can also be used to make nuclear weapons. Despite high-level international 
security measures and controls, the risk of terrorist organizations or state actors who pose 
a threat to international peace and stability acquiring such weapons necessitates certain 
practical constraints, which are set by the limits imposed by the international treaty on the 
non-proliferation of nuclear weapons. Further, the plutonium that results from such fuels is 
another radioactive element that can be used in nuclear weapons. Systems with uranium or 
plutonium additives continue to pose the same threats as uranium-based traditional plants.

T H O R I U M  I N  T U R K E Y :  O P P O R T U N I T I E S  I N  E N E R G Y,  E C O N O M Y,  A N D  P O L I T I C S
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 Accelerator-driven systems, on the other hand, are exempt from such risks. Such 
systems also result in less nuclear waste than traditional reactors. Therefore, this study 
suggests that Turkey should focus on the capabilities required to develop uranium and 
plutonium mixed systems in the short run. In the mid-run, however, it must also aim to 
develop accelerator-driven systems. With an appropriate design, the entire thorium can be 
pushed to react and generate power. This reaction is terminologically defined as high burn-
up. However, in uranium-based reactors, only about 10% of the uranium can be used and the 
rest must be discarded. One of the problems regarding the waste from this type of thorium 
reactor is the emission of ruinous radiation, such as the hard gamma rays caused by U-233, 
and storage-related issues for the waste. However, the biggest advantage of thorium waste is 
that it constitutes no threat to international peace and stability because it is not fit for making 
weapons13.

 Both Turkey’s thorium technology and its nuclear technology in general are not yet 
at an advanced level. However, China, India, and Norway have announced that in the near 
future they will commission commercial nuclear plants using thorium. Within this scope, the 
nuclear power plants that are scheduled to be built in Turkey’s Mersin-Akkuyu and Sinop 
regions could lead to considerable advances in Turkey’s overall nuclear technology, which 
would begin to contribute to the country’s thorium research. In the mid run, in the event 
of commercial and widespread realization of thorium-fueled nuclear power plants, countries 
that sit on vast thorium reserves could convene to establish the Organization of Thorium 
Exporting Countries (OTEC), similar to OPEC, and reap considerable revenues from exporting 
thorium technologies (see Section 3). It is of utmost importance that Turkey joins this race as 
soon as possible, and commences its own national production of thorium.

13 Australia Nuclear Science and Technology Organization, The Thorium Fuel Cycle, December 2013, http://www.ansto.gov.
au/cs/groups/corporate/documents/document/mdaw/mda2/~edisp/acs015365.pdf.



 The most basic and significant benefit to Turkey, in the event it has thorium technology, is that as 
an energy-poor country it would resolve its problems arising from energy-related issues and overcome 
both the economic and political costs in relation thereto. In addition, if thorium technology can be 
commercialized, Turkey can generate a considerable amount of added value and transform that into 
exports, replacing fossil fuels. Nuclear fuels would also reduce carbon emissions and environmental 
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risks. However, the possibility of Turkey producing thorium has been widely tabloidized, mostly in 
visual and print media, thus generating an anti-thorium perception based on misinformation14. Properly 
educating the public about thorium as part of Turkey’s thorium strategy would be beneficial.

14For some examples (in Turkish): Bülent Erandaç, “Türkiye trilyonluk uranyum madenleri üzerinde oturuyor”, Takvim, September 2, 
2011, http://www.takvim.com.tr/yazarlar/erandac/2011/09/02/turkiye-trilyonluk-uranyum-madenleri-uzerinde-oturuyor; Cengiz 
Yalçın, “Toryum Efsanesi ve Talihsiz Uçak Kazası”, Hürriyet, http://www.hurriyet.com.tr/teknoloji/8032270.asp; “Isparta’ya Yüzyılın 
Fırsatı”, Ajans 32, September 3, 2014, http://www.ajans32.com/ispartaya-yuzyilin-firsati-23905h.htm?interstitial=true.
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 Although Turkey is located in close proximity to fossil-fuel‒rich countries, it does not 
have enough fossil fuels to fully provide its own energy. Turkey’s fossil-fuel reserves as of 2015 
are about 11.8%15 of its needs for petroleum and 1.1%16 for natural gas. In addition, although 
Turkey has a considerable amount of coal reserves, they are not high quality. However, 
because Turkey’s electricity demand doubles almost every ten years and its consumption of 
oil and natural gas is ever-increasing, the country is among the world’s pioneering oil and 
natural gas importers. In 2014, Turkey imported 16 billion tons of crude oil and 48.6 bcm of 
natural gas, and in 201317, it was the sixth and eighth biggest global importer of natural gas 
and coal, respectively18.

 The first opportunity to grasp with thorium technology emerges exactly at this point. 
Thorium reactors could play a crucial role in meeting the world’s electricity needs. From 
Turkey’s vantage point, thorium reactors could be established so as to equal a considerable 
portion of the existing installed power which is approximately 70,000 MW as of mid-2015. 
Hence, the $55 billion of aggregate foreign trade deficit that Turkey pays annually for coal 
and natural gas to use in generating electrical power could be reduced. In other words, a 
great portion of this $55 billion could be allocated to satisfy other requirements in Turkey, 
used in other investments, or help increase the nation’s level of social welfare. Considering 
that Turkey has enough thorium reserves (see Section 1) to meet its electricity demand, the 
country would no longer be dependent on other nations for energy. For example, the reserves 
in the Isparta-Aksu region alone would meet Turkey’s energy demands for the next 100 years 
(see Section 1).

15Turkish Energy Market Regulatory Authority, Petrol Piyasası Sektör Raporu 2013.
16Turkish Energy Market Regulatory Authority, Doğalgaz Piyasası Sektör Raporu 2013.
17World Energy Council Turkish National Committee, Enerji Raporu 2013.
18IEA, 2014 Key World Energy Statistics, pp. 13 – 15.
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 The third field of opportunity with thorium development would be in exporting 
high-tech products that would entail the commercialization of thorium reactors and the 
economic opportunities that would arise from OTEC-like bodies. Thorium reactors and 
today’s uranium-fueled nuclear power plants are alike in terms of technical considerations. 
Yet the difference between them is how thorium is used as fuel (see Section 2). The price 
of construction per GW of installed power in an average nuclear power plant erected with 
existing technology is around $4 billion. The simplest logic tells us that if Turkey had the 
technology to establish thorium reactors it could then market it, take large shares in such 
projects, and increase its capacity to export value-added goods and services. Considering 
the sub-sectors such as mining, metallurgy, and electromechanical industries that thorium 
technology would underpin, R&D investments made in this area would likely trigger more 
economic activity than the capital investment as a result of the multiplier effect.

 Another economic benefit from the commercialization and widespread use of 
thorium technology is, just as with today’s oil and natural-gas exporting countries, Turkey 
would become a net energy, an energy raw material and an energy technologies exporter 
all at once, and reap the revenues. In forming an OPEC-like body, thorium countries could 
ensure that the global thorium supply would be equitable for and beneficial to all parties. On 
the other hand, there is still a possibility that ‘OTEC’ would encounter similar problems as 
OPEC does. For example, establishing OTEC might, in simplest terms, cause other countries 
to feel that thorium-exporting countries are monopolizing the commodity. Moreover, the 
possibility that OTEC countries would use their thorium exports as a trump card in their 
foreign policies would be somewhat unsettling. In brief, forming an OTEC group might lead 
to the perception that foreign relations would be a ‘zero-sum game’.
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 For the above reason, an International Thorium Agency (ITA) could instead be 
established, following the example of the IAEA. Such an agency could ensure that relations 
would be on more stable and sustainable ground, and thus perceived as a ‘positive-sum game’. 
Turkey could lead such a formation and take a critical stride towards the goal of expanding 
its scope of influence. Establishing such an agency (either an OTEC- or ITA-like entity) should 
be a priority, especially given that energy attachés are expected to take office until 2016. 
There are two basic benefits to Turkey leading the establishment of an international thorium 
body: The headquarters can be established in Ankara and Turkish can be used as one of the 
official languages of the body.

 If the headquarters of the ITA were located in Ankara, direct support could be given 
to thorium research and researchers in Turkey. Moreover, Turkey would have considerable 
impact on setting up the international thorium agenda. Moreover, with thorium behind 
it, Turkey could strongly defend its foreign policy, which would significantly support the 
movement to making Turkish one of the official languages of international platforms, and 
especially that of the United Nations. This change would also benefit global policies affecting 
Turkey. Because thorium is so different than oil, with a national thorium strategy, Turkey 
could export both nuclear thorium fuel and thorium reactors without becoming caught up in 
the ‘resource curse’. 

 The fourth area of opportunity in thorium development is that thorium plants would 
have substantially lower carbon emissions than conventional nuclear plants, offering 
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significant solutions in terms of mitigating the environmental damages and risks arising 
from emissions. Although nuclear power plant emissions are much lower than fossil fuel 
plant emissions, nuclear waste is highly radioactive, taking so much time to neutralize. 
Thorium reactors have all of the upsides of uranium-fueled power plants, but produce much 
less waste and lower emissions. Thorium technology is therefore a vital opportunity for 
countries such as Turkey, which have certain challenging responsibilities arising from the 
Kyoto Protocol. However, Turkey’s ability to benefit from the thorium opportunity is still 
weak.

 The second opportunity regarding thorium development would be in decreasing 
costs arising from Turkey’s foreign dependency – by up to 72% in terms of primary energy 
resources. If Turkey can satisfy its electricity demand with thorium reactors alone, the 
country would not be dependent on foreign suppliers, hence it would no longer face the 
political costs arising from such dependencies. For example, since the 2014 political turmoil 
in Ukraine and Russia’s invasion of Crimea, Turkey has not been able to pursue as active a 
foreign policy as it wished because Turkey is dependent on Russia for some 58% of its natural 
gas, with which it generates 45% of its electricity. With thorium reactors, as Turkey would 
no longer be energy dependent on other countries, its foreign policy options would improve 
considerably. Further, Turkey would shift from being a country that pays the economic and 
political costs of foreign dependency in energy to being a country on which others depend 
on for energy and energy technologies, and would thus benefit from the advantages arising 
from such a transformation.



 In order for Turkey to benefit from the thorium opportunities, which fall under four main headings, 
and to maximize those benefits both for itself and the world, Turkey must develop the above-noted 
administrative, human, and physical pillars, in that order.  The skills that are gained with each capability 
should be considered as building blocks for the next one. The basic  strategy would be to establish, first 
of all, an institution that would provide the human resources and the ideological infrastructure, and 
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second, to train this qualified human resource through national and international training facilities 
and cooperative efforts. Third, the physical facilities must be invested in for the effective and efficient 
use of this human resource. A time-capability graph demonstrates that each group of capabilities must 
advance in an incremental and cumulative way (see Diagram 2).
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G r a p h  1 .  T i m e  –  C a p a b i l i t y  G r a p h

Rank

1

2

3

4

5

6

Country

India

Turkey

Brazil

Australia

USA

Egypt

World (total)

Capability

Administrative
Human

Time (year)

Power Plant

1 3

Reserves (tons)

846.500

744.000 - 880.000

606.000

521.000

434.000

380.000

6.730.000

Share (%)

12,5

11

9

7,7

6,4

5,6

100

Physical

www.tenva.org

 What needs to be reiterated above all is that the Turkish thorium strategy proposed 
in this study must be designed as part of Turkey’s current peaceful nuclear R&D policy. 
The most important reason for this approach is that unless a country has attained a certain 
level of achievement in traditional (uranium-based) nuclear technology, it is impossible to 
develop a thorium technology. Within this framework, the nuclear power plants that Turkey 
has commenced construction of and the Turkish trainees that will be sent to Russia within 
the scope of this construction can all be considered as significant opportunities. The second 
reason for this approach is that the financial resources and administrative capacity for an 
independent thorium R&D project stand a high chance of ‘fluctuating’, depending on the 
administrator (one must remember the example of the trial reactor that was established in 
Küçükçekmece in the 1960s that was shut down following a change of government). It is thus 
essential that a Turkish thorium strategy be a peaceful nuclear power project that could also 
help establish a more consistent and more coordinated nuclear power strategy in general.

 According to such a strategy, in a matter of just one year from the commencement 
of developing administrative capabilities, it is recommended that graduate programs be 
launched to train students in thorium at home and abroad. In the third year of the strategy, it 
is recommended that investments be launched for the project’s physical capabilities. The first 
wave of physical investment should address the experimental requirements of the students 
enrolled in national graduate studies and then, over time and parallel to the development of 
the workforce, increase the number of investments in the physical infrastructure.
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 The first thing that must occur regarding administrative capabilities is establish TÜTEN 
(the Turkish Thorium Institute) with a nucleic team that makes swift decisions and will start 
planning the human and physical infrastructure of the upcoming phases. TÜTEN must be the 
pioneering authority of and have the highest responsibility for the preparation of a Turkish 
thorium strategy. An inventory of Turkey’s existing thorium assets must be drawn up – not 
only physical assets, but also human capital assets. Within this framework, Turkey’s thorium 
assets and thorium technology capabilities must be identified accurately and to the fullest 
extent, and the monitoring and reporting thereof must be considered within the same scope. 
TÜTEN must at the same time be authorized to and responsible for carrying out the planning 
required for developing the human capabilities. The ITA that this study proposes Turkey 
should pioneer and lead could be developed in cooperation with TÜTEN, the Ministry of 
Foreign Affairs, and the Ministry of Energy and Natural Resources. Additionally, TÜTEN could 
play a crucial role in terms of ensuring that the ITA is established as an Ankara-based body, 
of which Turkish is one of the official languages (see Section 3). During the establishment of 
TÜTEN, it must be ensured that the mistakes of BOREN are not recommitted.

 Regarding human resources, programs to train a qualified workforce must be launched, 
which would be the groundwork for the next step. For this purpose, it is important to offer 
graduate studies in domestic universities as well as to send trainees to universities abroad, 
with the aim to improve international cooperation. To achieve this goal, TÜTEN must be able 
to cooperate with bodies such as TÜBİTAK and YÖK. Regarding international cooperation, 
one must keep in mind that the basic aim is always to improve Turkey’s own capabilities and 
capacity. It is also important to ensure that the workforce completing studies at home and 
abroad is employed in projects that are developed under TÜTEN to prevent brain drain.

 What must be avoided at all costs regarding physical capabilities are large and pompous 
investments. The basic principle of the thorium strategy is to proceed in incremental and 
cumulative steps, thus large-scale investments in the early stages, where sufficient human 
capital is not available, would likely have detrimental effects on the sustainability of thorium 
projects. 

 The first step in human resource training is to provide the necessary laboratory facilities 
for domestic graduate thorium studies and research activities in practice and for experimental 
purposes. This would be beneficial in two ways: first, in the early phases, when the national 
workforce that would make use of large-scale physical facilities with 100% efficiency is still 
lacking, the limited public resources that would be needed in the future days of the strategy 
would not be frittered away. Second, when small-scale laboratory hardware used in thorium 
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research is provided domestically, it will pave the way for an incentive and preparatory 
scheme for Turkish industry to manufacture the large-scale commercial hardware that would 
likely be needed in the upcoming phases. Turkish entrepreneurs that can manufacture small-
scale hardware will thus have the opportunity to incrementally develop their own capacities, 
which would ultimately lead to the realization of the ‘multiplier effect’, mentioned as a part 
of the third opportunity area above (see Section 3). And if the Turkish Accelerator Complex is 
completed and commissioned as quickly as possible, a vital step will have occurred not only 
in terms of developing nuclear or thorium technology but also in developing basic research 
capabilities19. If the ultimate aim of constructing a nuclear power plant with a thorium reactor 
endures, it is clear that the biggest and the most important investment to be made in physical 
capabilities is a thorium nuclear power plant where national technology will be used. This 
process will also provide for the improvement of many different technologies in Turkey.

19Özgür Etişken, “Türkiye’nin Mega Projesi: Türk Hızlandırıcı Merkezi”, Bilim ve Teknik, No. 524, pp. 54 – 59.
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 Thorium is an element that has the potential to be used in nuclear power plants in the near 
future, and the thorium reserve in Turkey is among the largest in the world. Although thorium can 
theoretically be used in nuclear power plants, achieving this capability would take about five years. The 
thorium race aims to make this expectation a reality as quickly as possible so that the technology can be 
commercialized and great revenues can be reaped from the exports of related high-tech products and 
services.
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 Despite thorium’s potential to solve the country’s chronic energy problems, Turkey has not 
yet entered the thorium race. Yet, the imperative for Turkey to act swiftly to develop and establish a 
reasonable, workable thorium strategy to produce its own thorium technology becomes more important 
every day. The failure of Turkish thorium studies to yield any action thus far, despite the two SCST 
decisions occurring in February 2003 and March 2007, are because of cumbersome bureaucratic and 
administrative mechanisms, public misinformation about the issue arising from tabloidization, and the 
lack of an effective national R&D policy.
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 When Turkey develops its thorium capabilities on the three pillars proposed in this 
study –administrative, human and physical– it would then, in the foreseeable future, have a 
national thorium technology. This goal is achievable. A thorium institute in Turkey must be 
established as soon as possible, equipped with the appropriate authority, and granted the  
necessary responsibilities and inventory required to develop a Turkish thorium strategy. 
The main priority of the institute, which should have quick and flexible decision-making 
processes, would be to develop a domestic workforce through national and international 
work and cooperation, as well as seize physical infrastructure opportunities without resorting 
to populism. It would be essential to connect this strategy with initiatives such as an ITA 
(which would expand Turkey’s global influence), and establishing the basic infrastructure for 
scientific research (such as the Turkish Accelerator Complex). When Turkey has a national 
thorium strategy it can soon become an international energy center and a country of high-
technology exports.
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