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The independent development of renewable
energy resources — and especially solar energy produc-
tion, in the short term — may present the best oppor-
tunity for both intrastate and interstate autonomy in
the South Caucasus, and may particularly benefit the
Republic of Armenia, whose current energy portfolio
is almost entirely supplied, owned, and, until recently,
operated by Russia.

BACKGROUND

Surrounded by the present-day regional powers of
Turkey, Russia, and Iran, the South Caucasus has long
been a strategic area of conquest and conflict. Once part
of the Silk Road, the ancient region was governed by
small kingdoms alternately subjected to occupation by
various empires throughout the centuries. The existing
borders dividing the tiny republics of Georgia, Armenia,
and Azerbaijan were drawn when all three nations were
under Soviet rule.

Following the dissolution of the USSR, breakaway
territories and ethnic identity conflicts have dominat-
ed state-level politics in the region. Historically tense
relations and triangulated alliances continue to foster a
tenuous peace, pockmarked by regular acts of violence
in conflict zones, and a normalized, heightened state

of anxiety over the looming possibility of seemingly
spontaneous and exponential escalation of violence per-
meates the borders of each country. Particularly along
the Line of Contact in Nagorno-Karabakh, the site of
the first ethnically motivated territorial conflict in the
post-Soviet era, sniper attacks remain common, with
occasional shelling that claim civilian casualties (usually
villagers).

CURRENT GEOPOLITICAL REALITY IN THE
REGION

Although popular sentiment regarding Western and
Russian influence in Georgia has vacillated since its
Rose Revolution in 2003, Georgian civil society actors
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continue to invite Western interest and support, and
Thbilisi remains the regional hub for Western institu-
tions. Azerbaijan receives substantial Turkish military
support and Western financial investment, and it
recently entered into a $5 billion arms deal with Russia,
financially and politically empowered by its years of
hydrocarbon exports to the West, mere months before
President Aliyev escalated military campaigns against
Armenians in Nagorno-Karabakh, with Russia subse-
quently re-entering the stage as the region’s longstand-
ing peacekeeper.!

Russia also boasts the largest Armenian diaspora com-
munity in the world and retains its Soviet-era popularity
among many Armenians as the only major power in the
region with both the interest and the capability to de-
fend Armenia’s borders. Thus, Armenia’s participation in
various Russian-led political and economic agreements
has earned it continued Russian military support.? This
participation has also led to Russia’s near-total own-
ership of Armenia’s utilities, including hydropower,
gas-powered thermal, and nuclear-energy production
and, until widespread opposition led to a change in
ownership in 2015.° Despite Armenia’s close relation-
ship with Russia — and, perhaps, in part because of

it — the U.S. invested heavily in its modern embassy

in Yerevan, which was the largest U.S. embassy in the
world upon its completion in 2005 and is now second
in size only to the U.S. embassy in Baghdad.*

Turkey, at once a formidable regional power and an
extensively criticized, stalled European Union-mem-

ber candidate, had ostensibly kept its border closed in
solidarity with its “little brother,” Azerbaijan. However,
it has been widely noted that energy demand for domes-
tic consumption, as well as the potentially significant
economic benefit in developing the country as a region-
al “energy hub,” is likely influencing Turkey’s policy
decisions in the region.’ Since then, Turkish President
Erdogan’s regime has fostered a sharp rise in hyper-na-
tionalism and human-rights violations following a failed
coup.® Thus, despite international interest to see the
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Turkish-Armenian border opened, it appears that opti-
mism for a new age of mutually beneficial political and
economic development has all but expired, with Arme-
nian leadership recently declaring that existing negotia-
tions are invalid and that Armenia will only revisit such
discussions under “new conditions.”

Whereas Armenia may have once enjoyed the options of
appealing to U.S. institutions as leverage against Russia’s
control or hedging against the ever-present possibility of
increased aggression along either of its two closed bor-
ders, relations between current U.S. leadership and lead-
ership in Russia and Turkey, respectively, have largely
confounded previously established presumptions regard-
ing U.S. diplomatic intentions in the region, especially
as they would pertain to Armenian interests.® Likewise,
the last several years of cautiously warming U.S.-Iran
relations have given way to uncertainty under the new
U.S. administration, and any strategic advantage that
Armenia might have contemplated in its negotiations
with the U.S. owing to its strong relationship with Iran
has likely dissipated, as well — at least for the moment.

Similar to major foreign investment in nearby coun-
tries, such as Ukraine, Western interest in the South
Caucasus has largely been tied to the control of natural
resources, with the most significant projects centered
around hydrocarbon exploration and exploitation and
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the development of necessary transit infrastructure (i.e.,
oil and gas pipeline construction).” Additionally, not
unlike the geopolitical implications of natural-resource
exploitation efforts in Ukraine over the long term,
significant Western investment in Azerbaijan to develop
oil deposits in the Caspian Sea has shaped the power
dynamic in the region.'® This development has allowed
Azerbaijan to leverage control over its pipelines to stunt
Turkish-Armenian rapprochement discussions aimed at
opening the Turkish-Armenian border."

EXISTING ENERGY SOURCES AND
PRODUCTION, AND GROWING PUBLIC
CONCERN

One-third of Armenia’s electricity is currently produced
by large hydropower plants utilizing Armenia’s rivers
and famed Lake Sevan. Environmental degradation of
water resources has been exacerbated by agricultural
runoff and insufficient wastewater treatment, but large-
scale hydropower continues to supply roughly one-third
of the country’s power and is generally considered a
reliable, relatively safe energy resource.

Metsamor, the Chernobyl-era nuclear power plant
that had been decommissioned due to safety concerns
shortly after the dissolution of the USSR, then re-
commissioned in 1994 in response to the energy crisis



during the war over Nagorno-Karabakh, continues to be
fueled and operated by Russia. Spent rods from decades
of energy production, which were originally expected to
be returned to Russia for disposal, remain onsite in the
seismically active country. Despite multiple upgrades to
keep the plant running, Metsamor has earned a wide-
spread reputation as one of the most dangerous nuclear
power plants in Europe and possibly the world."

In February 2009, Armenian authorities announced
that Australia would construct a new plant with 1,000
to 1,200 megawatt (M'W) capacity at a cost of $5
billion, with construction to begin in 2011." In De-
cember 2009, a Russian-Armenian joint venture was
agreed upon for a reactor with 1,060 MW capacity at
the current Metsamor site (also for $5 billion), and in
May 2010, plans to begin construction in 2013 were ar-
ranged. In May 2015, the Armenian parliament agreed
to a $30 million grant from Russia and a loan of $270
million to upgrade from 376 MW output to 435 to 440
MW and to extend the operation of the existing plant
from 2016 through 2026." Current projections estimate
that construction will commence in 2018."> While some
experts claim that Metsamor complies with interna-
tional operational safety standards, most Armenians
acknowledge that the plant has outlived any reasonably
extended timeframe but point out that there are no
viable energy alternatives to replace it.'°

The remaining one-third of the Armenia’s energy supply
comes from Russian natural gas. In December 2013,
Armenia and Russia reached an agreement that gave
Russia’s Gazprom full ownership of Armenia’s gas utility
company in exchange for a reduced gas price to Arme-
nia from 2014 to 2018." The agreement was imme-
diately considered controversial, as the price was only
“reduced” from an unexpected and unexplained increase
in gas and electricity prices, which were announced

in June 2013 and followed almost immediately by the
announcement that Armenia would join the Eurasian
Economic Union." Electricity prices continued to
increase as Gazprom announced a reduction in end-user
tariff prices in Europe."

As a particularly brutal winter wore on into 2014,
public discontent over the Russian gas deal continued
to gain momentum.” Finally, the electricity-rate hike
that followed the decision of the Public Services Regu-
latory Commission (PSRC) to dismiss claims of misuse
of funds by the Russian state-owned Electric Networks
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of Armenia (ENA) culminated in June 2015 over a
two-week period of public demonstrations, collectively
referred to as #ElectricYerevan. There seemed to be two
separate, but concurrent, motivations among the dem-
onstrators — to protest the decision either as a product
of local corruption or as a symptom of chronic overde-
pendence on Russia.?! The government then announced
an “internal audit” of the PSRC’s rate decision and an
interim “subsidy” to cover the difference in end-user
cost, an amount paid by a wealthy Russian-Armenian
businessmen, Samvel Karapetyan, and matched by

the government by borrowing from other parts of the
official budget. Karapetyan eventually purchased ENA
and received full government approval to operate the
country’s electricity distribution grid in 2017. The move
was generally seen as a compromise between those who
opposed Russian-state control of the utility and those
who prioritized a more pragmatic financial approach in
response to protests. In October 2017, the Armenian
Oil and Gas Company LLC was registered and traced
back to Karapetyan.” In February 2018, the same com-
pany was reportedly granted exploratory permits for oil
and gas reserves in locations throughout the country.?

Some within the Armenian government have also
pointed to the July 2015 sale of the Vorotan hydropow-
er project in Syunik Marz to Contour Global, a U.S.-
owned firm, as an indicator that the country’s leadership
is committed to diversifying its energy portfolio.* This
was followed by Russian-controlled RusHydro’s 2017
announcement of intentions to sell Armenia’s largest hy-
dropower facility, the Sevan-Hrazdan Cascade, although
no such sale has since been reported.”

Armenia is particularly well suited for the adoption of
solar technologies, and advancements have been made
in both private-sector onsite photovoltaic (PV) systems
and public-sector initiatives to test utility-scale installa-
tions for domestic consumption as well as for export.?®
In early October 2015, Yerevan hosted an international
conference focused on energy efficiency and renew-
able energy policies.”” Following this conference, the
U.S. Department of State’s Office of Global Partner-
ships hosted a U.S.-based delegation of energy experts,
academics, and entrepreneurs to meet with Armenian
government officials, faculty of local academic institu-
tions, and various private-sector representatives, in order
to explore international options for private investment
in Armenia’s energy sector and specifically in renewable
energy options.” Emerging solar-industry actors in



Armenia have also highlighted the role of solar in re-
ducing greenhouse-gas (GHG) emissions to mitigate cli-
mate-change impacts in the country as well as to reduce
the country’s carbon footprint, a popular issue among
the majority of Armenians.”

As of March 2018, three 1 MW commercial solar plants
and a 55 MW plant have reportedly been installed

with substantial foreign funding, and they will soon be
under construction, according to Hayk Harutyunyan,
Armenia’s Deputy Minister of Energy and Natural
Resources.” Grid integration has the potential to effect
large-scale shifts in existing political paradigms with an
acceptable rate of return for private investors. It is no
coincidence that several international banks and devel-
opment agencies have prioritized regional grid integra-
tion and electricity exports among their funding goals in
the South Caucasus.”

However, while distributed generation schemes can offer
a number of benefits, they are necessarily integrated into
existing delivery infrastructure. Thus, they are suscepti-
ble to globally recognized vulnerabilities including net-
work security, aging materials and costly maintenance,
dependency on finite and environmentally unsafe fuel
sources, service problems due to privatization, and the
political manipulation of ownership, operations, and

end-user pricing schemes.”

By contrast, increased private funding to promote a
diversified profile of solar-energy technologies and prod-
ucts — including potential major investment in off-grid
projects — would be more likely to reduce political
dependence on Armenia’s aging nuclear power plant,
Metsamor, and on natural gas imports than relying sole-
ly on grid-integrated projects funded by and for con-
ventional development and state actors. The Ministry
of Energy and Natural Resources has already publicly
supported a solar-panel manufacturing facility, which is
currently under construction, and has announced that
its imported materials will be tax-exempt.*> Expansion
in the type of solar-industry production could attract
other private-sector investors, such as Tesla, to operate

a fully independent, large-scale, off-grid, zero-emissions
solar-power factory, which could eliminate grid trans-
mission losses via battery production and export for
residential and commercial buildings, and could even
feed other burgeoning industries such as electric vehicle
production. Such an industry expansion could establish
Armenia’s role as not just an energy exporter, but as a
regional industry hub.

Tesla, which has already begun production at its Giga-
watt 1 Factory in the American Southwest, projected

Cooling towers of the Armenian Nuclear Power Plant, also known as Metsamor
(Buoarf / CC BY-SA 4.0)
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an initial annual output capacity of fifty gigawatt hours
(GWh) and a 150 GWh output capacity upon comple-
tion in 2020.* The Gigawatt 1 project cost is $5 billion
— identical in cost to the new nuclear power plant
that Armenia has been looking to construct within the
next ten years.”> Granted, Elon Musk may have recent-
ly waded into historically linked political controversy
following his visit with Erdogan in Turkey, separate
from Tesla’s stock values and ongoing debates about the
company’s resiliency.* But, where any good controversy
exists, so exists an opportunity. An invitation to discuss
investment in Armenia could balance public reaction to
MusK’s apparently limited understanding of Ataturk’s
legacy and could afford Armenia a potential additional
avenue for solar industrial development, the implemen-
tation of which would not require the government to
procure additional loans to be eventually repaid by end
users.

Additionally, increasing the number of community-scale
installations and energy-efficiency measures in residen-
tial and commercial buildings could further empower
grassroots efforts toward economic stabilization and
growth, especially in marginalized populations. While
electrification reaches most rural areas, other important
resources, such as water pipelines in some towns, and
otherwise depressed localized economies create signif-
icant challenges for end users to maintain payments

for even basic amenities. Depending on whether an
installation is commissioned for profit or if its operation
and maintenance is community-based, small-scale solar
projects funded by philanthropic organizations and
foundations could be designed to decrease or eliminate
end-user costs and could even power small-business
growth in targeted areas.

As the presence of grid-connected Armenian solar
energy production increases, it is imperative to keep in
mind that it is entirely possible that end-user prices will
once again become untenable for the average Armenian
resident, especially as investment loans for new solar
facilities become due. Rather than simplistically paint
the tens of thousands of #ElectricYerevan protesters as
young and aimless troublemakers, a portrayal unfortu-
nately supported by the refusal of self-described lead-
ership of the massive and extended demonstrations to
negotiate with the government, the Armenian govern-
ment could instead undertake a more forward-thinking,
proactive, and inclusive approach to encourage public
acceptance of rate changes.”
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LOOKING FORWARD: A VARIETY OF OPTIONS

The adoption of a transparent public comment mecha-
nism — widely considered a central function of utility
regulatory commissions — could certainly help the
government avoid hurriedly announced, awkwardly
opaque, and privately matched emergency “subsidies.”
Such an adoption would also help facilitate the subse-
quent transfer of the entire electricity distribution grid
to private ownership in response to future and ostensi-
bly routine rate changes. Likewise, a functionally trans-
parent regulatory commission would preclude future
need for the government to hire private consultants to
conduct emergency “internal audits” following commis-
sion approval of rate changes.

If Armenia were to successfully attract independent,
private-sector investment for an independently operated
solar-technology production focused on off-grid prod-
ucts for domestic use and for export, the resulting eco-
nomic benefit could offer an opportunity to shift away
from political dependence on Russian fuel imports.*
This would eventually strengthen Armenia’s autonomy
while increasing opportunities for market-based and pri-
vate partnerships throughout the region.

CONCLUSION

Energy security considerations present both a challenge
and opportunity for Armenia’s political independence.
While plans to increase solar-energy production in the
country are just beginning to take shape, there appears
to be widespread government and public support for its
expansion.

As one Armenian official has pointed out, the successful
establishment of solar-energy production in Armenia
will depend on the competitiveness and reliability of
tariff schedules.? If recent events are any indication,
reliable collection of payment from end users (i.e.,
Armenian residents) will require more than flooding the
market with foreign investment in solar projects and
must include improved governance measures, such as
public outreach and engagement mechanisms that offer
regular access to information regarding important policy
changes. Given the current transition of the Armenian
government to a parliamentary system, which is widely
expected to support an indefinite extension of power to
the current leadership, support for an informed, en-
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gaged, and empowered public is as important as ever.

The adoption of renewable energy, and particularly solar
energy in the short term, offers Armenia an opportunity
to achieve at least one aspect of political independence
in an otherwise complex nexus of geopolitical interde-
pendency mired in multiple longstanding feuds and
questionably beneficial alliances.
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