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Abstract
The paper addresses the key question of assessing the potential future PV development
in any country after the phase out, or in the absence of any financial policy support,
subsidy or political barriers influencing PV development. The method is particularly
interesting to anticipate the potential development of PV in so-called “emerging PV
markets”, where the absence of significant policy support has prevented the uptake of
an early policy driven PV market.
The method thus assumes that PV is transitioning towards a post-subsidy era and that
the long-term PV development in any given country will be driven by its true
competitiveness only and follows a logistic curve.

Figure 1
Schematic on assumed PV development curves.

The method proposes the construction of a “PV development curve” (Figure 1) that
will
be
constructed
by
enforcing
a
number
of
constraints.
For any given country:
For Short-term:
• Historical PV installation data per country are used to examine the basis of any
future development. This includes an analysis of historical renewable energy
policies and subsidy schemes that might have led to unsustainable incentivedriven installations.
• The near future development phase will be determined by an extrapolation of
the existing framework conditions prevailing to the development of PV.
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•

In a period of transition, where some policy support is still in place, market
development will include both policy driven installations, as well as
installations resulting from emerging competitiveness of PV
• Where no policy support exists, it is assumed that market takes off after the
competitiveness of PV is reached. A lag time is considered before actual market
uptake and the grid parity point, reflecting market reaction time.
For Long-term:
• It is assumed that PV capacity will never exceed the country’s projected grid
power peak, which is assumed to represent a physical limitation of maximum
power fed into the electricity system. Furthermore, it is considered that with
increasing shares of renewable energies in an electricity grid, a storage driven
decoupling of demand and generation will lead to changes in this grid power
peak generation.
Further, the peak power demand is extrapolated on basis of calculations involving
reference scenarios on the evolution of a country economic growth, its population and
its projected average power demand. A detailed overview of the calculation of
reasonable maximum PV capacity per country is given in Figure 2.

Figure 2
Step by step estimation of maximum PV capacity per country till 2050.

Between these two asymptotic limits, i.e. the historical developments and the
anticipated long-term maximum PV capacities, markets are assumed to develop
following a logistic curve of which the slope is fundamentally dependent on the level
of PV competitiveness in a given country, and more generally its attractiveness as a
technology for the country. The equation of this logistic growth function in generalized
form is displayed here below.
𝑓(𝑡) = 𝐴 +

𝐾−𝐴
(1 + 𝑄𝑒 −𝐵∙(𝑡−𝑀) )1⁄𝑣

Where abbreviations are: time (t), lower asymptote (A), upper asymptote (K),
growth rate (B), parameter affecting near which asymptote maximum growth
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occurs (v), scaling parameter depending on f(0) (Q) and time of maximum growth
(M).
As a result of this analysis an individual outlook for future PV development can be
given on a per country basis. This implies an outlook for developed markets as well as
emerging markets that so far have rarely been paid attention to. Especially emerging
markets in Central and South-East Asia are assumed to be Asia’s next growing PV
markets, whereas Latin America as well as Sub-Saharan Africa markets will be, on a
global scale.

Figure 3
Theoretical representation of PV development until 2050 of a given country

Figure 4 and Figure 5 show an overview of the data that will be computed in the paper
for a variety of countries.

Figure 4
Projected development of cumulative and annual PV capacity until 2050 for South Korea

Figure 5
Projected development of cumulative and annual PV capacity until 2050 for Pakistan
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Based on well-projected development of cumulative PV, annual newly installed PV
capacities can be derived and examined as well (see Figure 4 and Figure 5). With this
forecast, PV market stakeholders out of industry, the research community and
policymakers will be able to assess investment opportunities, product developments or
introduction of new energy market regulations. Note that to these PV developments
will be associated expected PV investments, based on system costs forecasts.
The paper will be divided in four sections:
• Section 1 discusses the rationale for the forecast framework and proposes a
detailed description of the model.
• Section 2 reviews and discusses the various assumptions used in the model,
proposes a set of initial assumptions and analyses the sensitivity of the model
to these initial assumptions.
• In section 3, the method is applied to 12 countries in Asia representing a wide
range of market maturity and of PV potential. E.g. South Korea, Kazakhstan,
Fiji, Pakistan, Vietnam, Thailand, Malaysia, Philippines, New Zealand,
Mongolia. The results are discussed, highlighting the versatility of the model.
• Section 4 discusses the applicability limits of the model and suggests areas of
improvement and further research.
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