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DATOS



Generación de Electricidad con base en Energías Renovables: 
China, Estados Unidos, Alemania y Reino Unido 2019

2019
Generación Total 

de Energía 
Electrica

Electricidad Fuente 
Renovables

Participación 
Renovables en 
Generación de 

Energía Electrica

Terrawatt hours Terrawatt hours %

CHINA 7,503 732 9.8

ESTADOS UNIDOS 4,401 490 11.1

ALEMANIA 612 224 36.6

REINO UNIDO 324 113 35.0

Fuente: BP Statistical Review of World Energy



Generación de Electricidad con base en  
Energías Renovables + Hidroelectricidad:  

China, Estados Unidos, Alemania y Reino Unido 2019

2019
Electricidad Fuente 

Renovables + 
Hidroelectricidad

Participación Renovables 
+ Hidroelectricidad en 
Generación de Energía 

Electrica

Terrawatt hours %

CHINA 2,002 26.7

ESTADOS UNIDOS 761 17.3

ALEMANIA 244 39.9

REINO UNIDO 119 36.9



Participación de  Energías Renovables  
en Consumo de Energía Primaria Total:  

China, Estados Unidos, Alemania y Reino Unido 2019

2019 Consumo de 
Energía Primaria

Consumo Energía 
Renovable (excl 

Hidro)
Participación 
Renovables

Exajoules Exajoules %

CHINA 141.70 6.63 4.7

ESTADOS UNIDOS 94.65 5.83 6.2

ALEMANIA 13.14 2.12 16.1

REINO UNIDO 7.84 1.08 13.8



Energías Renovables por Fuente:  
China, Estados Unidos, Alemania y Reino Unido 2019

2019 Eolica Solar Otras Fuentes 
Renovables

Terrawatt hours Terrawatt hours Terrawatt hours

CHINA 405.7 223.8 102.8

ESTADOS UNIDOS 303.1 108.4 78.3

ALEMANIA 126.0 47.5 50.6

REINO UNIDO 64.1 12.7 36.6



Crecimiento de la Contribución de Energías Renovables en Mercados 
Electricos: China, Estados Unidos, Alemania y Reino Unido 2009-2019
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CHINA ESTADOS	UNIDOS ALEMANIA REINO	UNIDO

Twh

Crecimiento 
2009-2019 %

CHINA 1,402

ESTADOS 
UNIDOS 227

ALEMANIA 194

REINO UNIDO 466



POLITICAS



Perspectiva General

Las politicas hacia energías renovables toman 
dos formas: medidas administrativas y incentivos 

Las razones para incentivos son: (a) subsidiar 
costos altos al comienzo del ciclo de desarrollo 
de la tecnología y (b) reflejar las ‘externalidades’ 
(es decir impactos ambientales) de otros 
combustibles competiendo con las renovables



Quien Paga?

En términos de los costos corrientes (inc costos de capital) es el 
consumidor final quien paga a través de sus facturas aun si el precio de 
energías renovables no sea transparente. 

Este resultado es en el contexto de medidas administrativas para 
establecer el porcentaje de energía renovable que los proveedores 
deben entregar colectivamente. Un sistema de ‘emissions trading’ deja  
que proveedores individuales pueden exceder o caer por debajo del 
porcentaje establecido. 

Puede también ser el caso que el estado ofrece financiamiento para 
componentes de la infraestructura de energía renovable cuales no son 
rentables para el sector privado. Sin embargo, es mas usual que estas 
inversiones sean parte de un acuerdo regulatorio tal que los 
consumidores pagan.



CHINA

El desarrollo del consumo de energías renovables en China ha sido 
lo mas impresionante durante los últimos 10 años. Como ya hemos 
resaltado, iniciando de una posición absoluta por debajo de 
Alemania creció  para alcanzar un nivel de actividad casi 4 veces 
mas que Alemania y casi 2 veces mas que los Estados Unidos. 

El caso de China también se destaca por involucrar no solamente 
una contribución creciente de energías renovables al consumo 
interno de China, pero también el establecimiento de una industria 
dedicada a manufacturar y exportar componentes de sistemas de 
energía renovable. Así China tiene casi un monopolio del 
suministro de componentes de sistemas de energía solar en 
Colombia. 



China: Politicas con una larga historia

Los origines del éxito Chino extienden hasta 1983 
cuando había una preocupación con electrificación 
rural. 

Desde esta fecha se desarrolló bajo impulsos de 
seguridad energética nacional y reducción de emisiones.  

Hasta llegar a la ley de Promoción de Energía 
Renovable en 2003 y la ley de Energía Renovable de 
2005. 

Seguía consolidaciones en los planes de desarrollo 
Quinquenales de 2005, 2010 y 2015



China: Politicas especificas

Compras obligatorias de electricidad generada con 
energía renovable a través de la red nacional.   

Tarifas fijas del gobierno para solar, oceánica y 
geotérmica; tarifas establecidas por subasta para eolica 
con variaciones regionales según la disponibilidad del 
recurso. 

Tarifa de biomass relacionada con el costo de 
desulfuración de plantas térmicas más el subsidio al 
biomass garantizado durante 15 años.  

Porque la Ley de Energía de 2005 obligaba a los 
operadores de redes conectar a nuevos proyectos de 
energía renovable a la red, el gobierno ofrecía un 
subsidio graduado según distancia para alcanzar tales 
conexiones. 



China: Niveles de Responsabilidades Institucionales

China estableció responsabilidades en tres niveles 
desde el primer nivel del gobierno nacional 
estableciendo retos globales, un segundo nivel que 
coordina políticas al nivel sectorial de las diferentes 
energías renovables y un tercer nivel involucrando la 
autonomía de regiones y provincias para desarrollar 
su propias políticas según la disponibilidad de 
fuentes de energía renovable. 

 Así, y como demuestra el mapa siguiente, las 
regiones tuvieron una variedad de respuestas según 
sus necesidades.



CHINA: Minimum Non-Hydro Renewable Obligation (Obligación 
Minima Energías Renovables No Convencionales) % 
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Trends and Contradictions in China’s

Renewable Energy Policy

FRIDAY, AUGUST 28, 2020

BY ANDERS HOVE

CLIMATE CHANGE & ENVIRONMENT RENEWABLE ENERGY CHINA

China is the world’s leader in wind and solar power, although new capacity is being added more slowly than
several years ago. Meanwhile, a wave of coal power plant approvals and fewer public mentions of urban air
pollution and climate change have raised questions about the future of China’s renewable power sector in the
wake of Covid-19.[1]

In this commentary, Anders Hove examines China’s recent energy policy announcements and their implications
for the 14th Five-Year Plan, which will set energy policy for the period from 2021–2025. He argues that the future
of renewable energy deployment in China will be shaped by an ongoing contradiction within the power sector
between long-term market-oriented reforms on the one hand and short-term administrative planning on the
other. This contradiction is well represented in two draft laws issued in April and June 2020: the draft Energy
Law and the draft Guiding Opinion on Establishing a Clean Energy Consumption Long-Term Mechanism. The
former states that the country should prioritize development of renewable energy by opening the market to more
players, while the latter puts grid companies, provincial officials, and incumbent generation companies in charge
of all aspects of planning and target-setting.

The ways in which this contradiction will be resolved are unclear. China’s central government remains focused
on promoting markets in the longer term, in part based on market models that have worked in Europe and the
US, so international lessons and experiences could play a role. China’s power reform could benefit from a greater
focus on including consumers and other market players, and greater emphasis of long-term over short-term
planning. Such a shift would help ameliorate the current trend of over-investment in unneeded and uneconomic
coal capacity at the expense of renewables.

Background
China leads the world in terms of total installed wind and solar capacity, as well as in annual installations of
wind and solar. These two sources combined provided around 9 percent of China’s total electricity generated in
2019, a proportion that has grown by about 1% each year.[2] China continues to add wind and solar power
capacity, but below their peak rates: for example, wind installations in 2019 were 26 gigawatts (GW), versus a
peak installation of 33 GW in 2015, and photovoltaic (PV) installations in 2019 were 30 GW, down from a peak of
53 GW in 2017.[3] A June 2020 guidance on energy security jointly issued by the National Development and
Reform Commission (NDRC) and the National Energy Administration (NEA) mentions a 2020 target of 240 GW
each for wind and solar PV, implying additions of 30 GW of wind and 36 GW of solar in 2020—in other words,
stable or moderate growth for these sources.[4]

The peak and decline of wind and solar installations relates mainly to less generous subsidy policies.[5] In the
early period of wind and solar development in China, the country experienced boom and bust cycles — with
booms due to declines in wind and solar capital costs that outpaced adjustments to administratively set feed-in
tariffs and busts following downward revisions in feed-in tariffs. Unexpected installation booms that led to
deficits in the fund used to pay for subsidized feed-in tariffs also raised issues for both developers and policy
makers.[6] Such funds are derived from surcharges on retail electricity sales, and the government stopped
increasing these surcharges after 2016.[7]

Policy makers increasingly require wind and solar to compete with coal on an unsubsidized basis. In 2018, the
NDRC, which has overall responsibility for regulating electricity prices, signaled that wind and solar feed-in
tariffs would be phased out completely by around 2020.[8] In mid-2018, a sudden announcement that no further
quotas would be available for solar feed-in tariffs led to a sharp drop in solar installations;[9] that market has
only partially recovered. For 2020, project approvals for any facilities that benefit from feed-in tariffs must be
strictly controlled and limited to the anticipated increase in surcharge funds, which rise in proportion to
electricity demand growth.[10] Since January 2019, a new category of wind and solar projects, known as grid
parity projects, have been granted fixed 20-year contracts provided the price is at or below the local coal tariff
and provided planners consider that the provincial grid has sufficient ability to absorb the new renewable
capacity [11].

Shift in Focus to Output and Consumption Rather Than Capacity
Additions
Analysts often focus on GW of new additions as the main indicator of the transition to renewable energy, and
Chinese energy planners had traditionally relied on administratively set capacity targets to guide the country’s
energy sector, including renewable energy. During the period of the 12th Five-Year Plan (2011–2015), the target
for total 2015 solar installations was adjusted upwards five times from 2011 to 2013, from 5 GW initially to 35
GW. Because feed-in tariffs were adjusted infrequently and may not have kept pace with declining costs,
installations handily exceeded even these targets,[12] creating a sense of euphoria in the industry. For the 13th
Five-Year Plan, however, capacity targets were set at modest levels and not revised upward. By mid-2017, solar
had already surpassed the 110 GW target for 2020, and wind exceeded its target of 210 GW in 2019.

Figure 1: China wind (left) and PV (right) capacity from 2005-2019, and target for 2020

Source: Various sources[13]

The 13th Five-Year Plan for the first time established energy generation targets for wind and solar, underlining
the importance placed on integrating renewable energy rather than just building new plants: The target for wind
was set at 420 TWh, and the solar target at 150 TWh.[14] Wind is on track to meet this target in 2020, whereas
solar surpassed its electricity production target in 2018.

Instead of spurring ever more renewable capacity, policy makers have come to focus more on resolving
persistent problems that impede the efficient integration of renewable energy. One metric of the renewable
integration problem is known as the curtailment rate, defined as the percentage of electricity from wind or solar
that could have been produced but which the grid would not accept. Overbuilding of wind and solar in remote
regions with inadequate transmission was one issue, but many analysts considered physical barriers less
important than those related to China’s institutional and regulatory systems.[15] Grid companies did not have to
compensate renewable energy producers for curtailed energy and were responsible for upholding fixed annual
operating hours contracts with coal generators.[16] Many coal plants also serve as combined heat and power
plants, providing local district heating in winter, another cause of inflexibility.[17]

Policy makers recognized that the goal of removing subsidies for wind and solar would be difficult if curtailment
were left unresolved, given that curtailment reduces revenue and hurts overall project economics. The solution
has been a combination of market-oriented reforms and administrative measures.

Four measures have played a role in resolving the country’s renewable integration challenges:

1. Guaranteed consumption of renewable energy: China’s Renewable Energy Law initially guaranteed full
purchase of renewable energy, but in practice dispatch did not prioritize renewable sources. In 2016, China
reiterated the requirement for full purchase of renewable energy and issued minimum dispatch quotas for
provincial grid companies. Subsequently, in 2018, these requirements were reemphasized and strengthened.
Guaranteed purchase amounts are set based on provincial capacity factors, which in turn depend on local
wind and solar resources.[18]

2. Binding targets for reducing curtailment: In 2018, national energy authorities established a rule stating that
provinces should basically resolve curtailment by 2020. Provinces were compelled to develop plans to
reduce curtailment to below 5 percent by that year.[19]

3. Compensation of curtailment: The initial Renewable Energy Law and subsequent feed-in tariff for wind and
solar were unclear as to whether wind and solar would receive compensation for all energy they could
produce or only for the energy accepted by the local grid.[20] In practice, curtailed electricity production was
not compensated, marking a difference between China’s energy system and that of Germany, whose feed-in
tariff China largely imitated.[21] In 2016, China issued Rule 625, mandating compensation for curtailed
energy,[22] and in late 2019 the NDRC reiterated that such compensation was mandatory.[23] Clarifying that
grid companies would bear the cost of curtailment introduced real, systematic economic incentives to
reduce curtailment.

4. Generation rights trading: In the past, coal plants were generally dispatched under fixed monthly and annual
operating hours contracts. Gradually, these have been replaced by monthly and annual bilateral power
purchase contracts, but the principle of maintaining dispatch plans on a monthly and annual basis, thereby
providing coal plant owners with certainty on revenue, has remained. Allowing these plants to receive
compensation from other plants in exchange for generation hours has incentivized generators to accept
dispatch on a more economic basis. Trading of generation rights between provinces has allowed marketing
of renewable energy that would otherwise be curtailed.[24]

As a result of these measures, wind curtailment has fallen from a peak of 17 percent in 2016 to 4 percent in
2019, while solar curtailment has fallen from 11 percent in 2015 to 2 percent in 2019.[25] Wind production has
doubled since 2015 and solar production has grown by a factor of five in the same period.[26]

Policy makers also introduced a variety of measures that could contribute to greater uptake of renewable energy
by consumers. These include a 2018 release of the Clean Energy Consumption Action Plan; voluntary green
certificates for purchase by companies or individuals in 2017; and a renewable obligation for provinces, grid
companies, and large energy consumers.

The NDRC published the Clean Energy Consumption Action Plan in December 2018, stating a goal of “basically
resolving clean energy integration problems by 2020” and setting targets to reduce wind and solar curtailment
below 5 percent in all provinces by that date. It outlines the responsibility of grid companies to improve grid
infrastructure and fully act as a resource allocation platform. The plan also calls for “prioritization of models
for clean energy green consumption,” specifying that “renewable consumption obligations should be extended
to electricity consumers; grid companies and electricity retail companies should introduce green electricity
packages; and end-users should be encouraged to take up clean energy.”[27]

On July 1, 2017, the NEA launched a voluntary green certificate market, mainly to reduce the government’s
subsidy payment obligation by persuading corporates or individuals to purchase the certificates, which
transferred the subsidy obligation for existing projects rather than creating a market for projects that would
provide additional renewable energy beyond that already existing. For this reason, the green certificate market
never took off.[28]

The renewable obligation (RO) went through three drafts in 2018 before adoption. China’s RO specifies
consumption targets for just three years (including the current year), rather than setting targets for the
provinces or market to aim for over the long-term. Indeed, the provincial obligation for 2020 was adjusted in
June of this year to more closely reflect output. This means that the obligation resembles an administrative
planning quota and does little to promote market-based investments in clean energy over the long-term. [29]

 

Figure 2: 2020 minimum provincial non-hydro renewable obligation, percentage of generation

Source: National Energy Administration, June 2020

China’s 2020 Renewable Energy Policies
2020 is the last year of the 13th Five-Year Plan and the key time for developing the 14th Five-Year Plan. Several
policies that appear to lay out the basic framework for the 14th Five-Year Plan have now been released. They
include a draft Energy Law, a draft policy on clean energy consumption, a target for 2020 renewable energy
capacity, and updated policies and guidance on provincial coal plant approvals.

ENERGY LAW

In April 2020, China’s National Energy Administration published a new draft Energy Law.[30] The measure goes
beyond prior energy law by clearly stating that renewable energy has priority for development in China’s energy
system. The measure explicitly calls for development of a low-carbon energy system, for non-fossil energy to
gradually replace fossil fuel energy sources, and for finding substitutes for natural gas and oil. The measure
mentions various renewable energy sources more than any individual fossil fuel. The draft mentions promoting
clean coal — which in China refers to newer, more efficient coal plants with low emissions of particulate matter,
NOx, and SO2, including supercritical and ultra-supercritical coal plants — but also emphasizes efficiency,
ecological protection, and environmental taxes. The priority attached to low-carbon energy, the requirement that
energy planners consider environmental costs and damage, the emphasis on reducing emission of greenhouse
gases and other pollutants, and the call for prices to include the cost of emissions and environmental damage
are all encouraging signs that could indicate greater attention to these factors in energy sector policy in the
future.

The draft Energy Law contains several important measures, but also contains contradictions. For example, while
the measure reiterates that the market shall play a decisive role in allocating energy resources, it contains
relatively few concrete clauses related to markets. The word “market” is mentioned 44 times, whereas the word
“planning” is mentioned 74 times. Substantively, 21 of the 117 articles focus on planning, 17 articles on
regulation or supervision, and only six articles discuss the market. No major market-related initiatives or targets
are included in the draft.

The draft Energy Law codifies existing policies into law rather than instituting new policies. For example, the law
mentions existing provincial renewable obligations, green certificates, and guaranteed consumption of
renewable energy, but does not modify these policies or establish a long-term plan for how they might be
coordinated or integrated.

One promising article explicitly encourages public participation in energy planning, stating that planners should
seek the opinions of institutions, experts, and the public. The draft also indicates room for participation of more
players in a competitive energy system—in contrast to the present system in which provincial authorities and
major state-owned energy giants dominate planning and market guidance: “A well-regulated energy market
system open to diverse players promotes orderly competition and achieves the optimal allocation of energy
resources over a wider area.”

CLEAN ENERGY CONSUMPTION DRAFT

In May 2019, China’s National Energy Administration issued a draft Guiding Opinion on Establishing a Sound,
Long-term Clean Energy Consumption.[31] The Clean Energy Consumption draft includes sections on planning,
markets, flexibility, technology innovation, and monitoring, and states China’s overall strategy to put clean
energy consumption at the core—rather than new capacity.

The policy starts primarily with content on administrative planning, which includes “scientific targets” for
renewable consumption and “strengthened analysis of renewable consumption capacity.” The latter emphasizes
that renewable energy developers should strictly consider local grid capacity to absorb renewable energy. The
draft promotes a list of innovative fields and technologies, including energy storage, multi-energy
complementarity, and uptake of renewable electricity through port electrification, electric vehicle charging,
hydrogen production, as well as heating and cooling.

Like the Energy Law draft, the Clean Energy Consumption draft vaguely mentions the need to coordinate
renewable obligations and green certificates. It suggests accelerating the adoption of spot and ancillary service
markets to incentivize renewable energy producers, grid operators, power companies, and provinces to
contribute to an efficient and cost-effective energy market and support the integration of renewable resources.

However, it fails to mention the need for coordinating renewable energy markets and green certificates markets
with carbon markets. Furthermore, the draft does not include the word carbon and does not repeat the language
from the draft Energy Law stating that China will prioritize development of renewable energy. Rather, it
recommends “using the provincial power grid’s clean energy utilization target as a constraint,” and strictly
limiting renewable project approvals to prevent overbuilding. Although the draft’s title refers to a long-term
mechanism for supporting clean energy consumption, the only timeframe it gives for analysis of clean energy
consumption is the three-year planning process for provinces and grid companies to determine provincial
capacity for absorbing clean energy. Given that earlier short-term planning has produced over-investment in coal
capacity that has a high likelihood of economic stranding, this omission could exacerbate this over-investment
problem.

Although the draft is related to consumption, planning remains in the hands of large, state-owned producers
including mainly grid companies, provincial energy planners, and large generators. This appears to contradict
earlier calls for modernized systems of governance in the energy sector and the draft Energy Law’s call for
opening the energy sector to public participation and new market players, as well as the document’s own
preamble, which reiterates President Xi’s call for a revolution in energy consumption and production. In the US,
consumers have played an important role in commercializing utility-scale solar and wind through the signing of
power purchase agreements. Similarly, consumer groups have played a central role in advancing policies that
reduced unneeded investment in long-lived fossil fuel infrastructure in favor of more economical and cleaner
alternatives, including efficiency, demand response, and clean energy. The relative openness and transparency
of power sector planning and regulation in the US has facilitated participation of the public and consumers in
guiding and leading the energy transition.

Another interesting aspect of the Clean Energy Consumption draft is how it allocates responsibility for
integrating renewable energy. Whereas the 2018 Clean Energy Consumption Action Plan placed responsibility for
renewable integration squarely on the grid companies, the new draft prioritizes “grid-friendly” clean energy and
mentions hybrid renewable plants that incorporate storage as a strategy for increasing renewable consumption.
The draft does not explicitly provide new methods for promoting renewables paired with energy storage, nor
does it rule them out. Notably, several provinces have begun requiring new wind plants to come equipped with
storage for 20 percent of installed capacity, without offering additional compensation.[32] It is unclear whether
such requirements represent the most economical path to integrating more renewables into the grid. In a 2019
study by the International Energy Agency of China’s energy system, analysts recommended prioritizing flexibility,
demand response, and trading electricity between provinces over requiring grid-scale energy storage.[33]

GUIDANCE AND TARGETS FOR 2020 RENEWABLES

The renewable targets set for 2020 appear to signal a return to growth for renewable energy, while falling short
of the rapid growth of years prior. As noted above, in June 2020, the NEA set year-end capacity targets of 240
GW each for wind and solar.[34] At the end of 2019, China had 210 GW of wind installed and 204 GW of solar,[35]
so this implies growth of 30 GW for wind and 36 GW of solar, which is roughly in line with total annual wind and
solar installations in the past three years. The Ministry of Finance has also cut the amount allocated for PV
subsidies from RMB 3 billion in 2019 to RMB 2.63 billion in 2020, while wind will receive subsidies of RMB 2.94
billion, down 30 percent from RMB 4.24 billion allocated in 2019.[36]

Meanwhile, both central government planners and grid companies have released calculations on their ability to
absorb renewable energy, which serves as a cap on new additions. The NEA has calculated China could absorb
85 GW of new additions in 2020.[37] State Grid, which serves most of China where most wind and solar capacity
is located, estimated its territory can absorb 68 GW of new wind and solar.[38] Both these figures would be
higher than the year-end capacity targets noted above, but shouldn’t be taken as targets.

Wind and solar installations so far in 2020 were affected by the Covid-19 disruption, but the data suggest stable
installation rates rather than a sudden collapse or dramatic increase. A total of 17.8 GW of wind and solar
projects were completed in the first six months of 2020 (6.3 GW of wind and 11.4 GW of solar). This is a decline
of 13 percent from the combined 20.5 GW added in the first half of 2018, which consisted of 9.1 GW of wind and
11.5 GW of solar.[39] Wind installations in particular have been affected by supply chain disruptions but are
expected to rise toward the end of the year as the deadline for feed-in tariff subsidies approaches.[40] In June,
the China Photovoltaic Industry Association forecast that China would add around 45 GW of solar in 2020,[41]
higher than in 2019 but in line with installations in 2018. In 2020, China’s regulators have also approved 33.1 GW
of subsidy-free solar projects and 11.4 GW of wind for connection in 2020.[42] Overall, these figures indicate that
wind and solar are likely to see stable or modestly higher capacity installations this year.

POLICIES ON COAL

Given China’s reliance on coal for the majority of electricity production and the continued build-out of new coal
capacity in China, policies on renewable energy are inextricably linked to policies on coal. Prior to the Covid-19
pandemic, which resulted in a temporary drop in coal generation, China was moving to accelerate the
construction of new coal capacity. In past years, provinces had sought to accelerate coal plant construction as
an economic development strategy, despite low utilization of existing coal plants and long-running warnings of
overcapacity and poor financial performance. This resulted in a tug-of-war between provincial announcements
and measures issued by central authorities, which sought to rationalize coal capacity, improve integration of
renewable energy, and boost electricity trade among provinces.

Though provinces have retained authority over new coal plant approvals, starting in 2016, China’s NEA began a
new traffic light system that effectively halted new coal plant construction in provinces deemed to have
insufficient environmental capacity, resource capacity, or electricity demand to absorb new coal plants. The
NEA’s first traffic light announcement labeled all but three provinces as either red or orange on one of these
three categories.[43] Each year since then, the number of provinces granted a green light for new coal capacity
has increased, and the latest NEA traffic light system, issued in February of 2020, included just five provinces
labeled red or orange for the binding capacity adequacy metric (shown at left on the maps below).[44]

Figure 3: NEA traffic light alert system for new coal plant approvals, 2021–2023

Source: National Energy Administration, 2018–2020

The result has been a surge in new coal plant construction and approvals at the provincial level. As of June
2020, there are reportedly 46 GW of new coal plants under construction, and an additional 42 GW of new coal
plant approvals. The new coal plant approvals appear linked to lowered ambition on clean energy. For example,
in May, Hunan province issued an announcement that provincial grid authorities would not permit any new
utility-scale solar PV plants in the next four years due to insufficient grid capacity,[45] but just two days later,
Hunan announced approval of a new 2 GW coal plant.[46] At least two other provinces have announced they
have no ability to absorb new renewables in 2020, including Henan and Shanxi.[47]

Perhaps in response to the new coal plant approvals, in June the NDRC issued a policy reiterating that provinces
with 2023 red or orange traffic lights should not build new coal and overall coal capacity should remain within a
1,100 GW cap set for 2020. While the policy states that provinces should “in principle” prioritize renewable
energy, demand side management, and imports over new coal, if these sources are insufficient to meet peak
load then new coal plants can be permitted. (This principle had also been stated in the text of the coal traffic
light policy issued in prior years.) Since no new mandatory limits are described, the policy largely reiterates
current policy and leaves provinces in the driver’s seat regarding their preferred balance between new coal
versus alternatives.[48]

In the past two years, China has placed a high priority on reducing electricity prices and improving energy
security.[49] Although policy makers in China may see coal as cheap and secure, many analysts view coal as
economically risky and likely to be supplanted by cheaper renewables, which use inherently secure domestic
wind and solar power and which are largely manufactured within China. The Energy Research Institute of the
NDRC and its China National Renewable Energy Centre forecast that prioritizing renewable energy and halting
coal additions would save RMB 7.2 trillion through 2050.[50] A 2019 study published in Nature forecasts that
China could generate over 60 percent of its electricity from renewables by 2030 at 11 percent lower cost than a
business-as-usual scenario in which coal capacity continues to grow.[51] A 2019 Nature Energy article
estimates that solar energy is already cheaper than retail electricity prices in most of China’s 344 prefecture and
above cities and lower than desulfurized coal feed-in tariffs in 22 percent of those cities.[52]

These estimates also track with international trends. A recent International Renewable Energy Agency (IRENA)
analysis of renewable project data worldwide shows that the majority of wind projects are cheaper than the
lowest cost fossil fuel alternative, and power purchase agreements for solar for construction in 2021 are on
average 42 percent cheaper than the lowest cost fossil fuel alternative.[53] IRENA expects cost declines in
renewable energy to continue through the 2020s, with energy storage costs alone declining as much as 65
percent. This implies that even in parts of China where wind, solar, or hybrid renewable energy plants are not yet
at parity with coal tariffs, delaying further coal investments and procuring cheaper renewable energy later would
save money.

Implications for the 14th Five-Year Plan
China’s 14th Five-Year Plan for renewable energy will not only incorporate elements of the detailed policies
described above but also take place in the context of major long-term guidance on energy policy. These
directives include broad guidance for the overall energy sector, such as the power market reforms begun in 2015,
the vision for a revolution in energy consumption and production, the principle of markets playing a decisive role
in allocation of energy and environmental resources, and President Xi’s overall vision for a Beautiful China, which
incorporates low-carbon development and construction of an ecological civilization.

More concretely, the plan will incorporate past targets for non-fossil energy to provide 20 percent of primary
energy production by 2030 and for China’s total carbon emissions to peak by around 2030. Importantly, none of
the policy announcements so far in 2020 imply any increased ambition on either of these targets. Rather, China
appears to be focused on keeping the annual installations of renewable energy broadly stable, while leaving
room for new fossil energy development led by provincial authorities.

Prior to the Covid-19 crisis, 2020 was shaping up to be a watershed year for climate negotiations, and China’s
role appeared particularly central given that this year’s COP would coincide with development of China’s 14th
Five-Year Plan. Covid-19 has had several impacts on energy sector developments. First, reduced energy demand
temporarily hit production of electricity from coal and seems likely to reduce returns on capital-intensive energy
projects across the energy space. However, Covid-19 has also strengthened calls to boost China’s energy
security and local economic stability, and coal figures in both of these. In China, domestic coal has often been
mentioned in the context of energy security, whereas variable renewable energy often isn’t. While China’s central
government hasn’t announced a specific economic stimulus plan in the wake of Covid-19, it has opened up local
lending, some of which will support coal power projects. 

Given that renewable energy can now compete with fossil fuels in most of the world, even without considering
carbon prices or environmental externalities, and given that China has already led the world for several years in
the manufacture and installation of wind and solar, many climate analysts had hoped that China’s 14th Five-Year
Plan would signal new ambition on renewable energy. Instead, the measures announced so far this year imply a
trend of consolidation and conservatism, aimed at balancing the demands of provinces for new coal capacity
with sustaining markets for clean energy and holding on to the gains made in integrating the renewable capacity
already on the grid.

There is no doubt that China will continue to promote clean energy of all types, and the policies so far in 2020
have emphasized that China will continue to innovate in areas such as energy storage, hydrogen, floating solar,
demand response, and electric vehicle charging. The continuing fall in costs for wind, solar, and energy storage
are likely to make these resources all but inevitable winners in the long run. But for now, although China’s energy
policies continue to include language favoring renewables and market reforms in principle, the specific details
focus more on short-term administrative planning targets and stable markets for both renewable energy and
coal. The green light for new coal plant construction, constraints on renewable development in the Clean Energy
Consumption guiding opinion, and provincial-level caps on renewable energy indicate a conservative approach in
the near-term. From these signals, it appears unlikely that the 14th Five-Year Plan will shake up the status quo of
China’s energy markets.
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China: Problemas Estratégicos
 Había periodos con un exceso de proyectos renovables tal 

que el fondo de subsidios no aguantaba. 

 La expansion de la red no fue suficiente para incorporar 
todos los nuevos proyectos y había indicaciones de 
discriminación en contra de renovables por parte de 
operadores de redes. 

 Un resultado fue un ‘acortamiento’ de la expansion de 
renovables tal que cayo el volumen de nuevo capacidad 
instalada desde picos impresionantes de 33GW de nuevas 
instalaciones eólicas en 2015 y 53GW de nuevas instalaciones 
solares en 2017. 

 En el presente el enfoque de políticas es en eficiencia y en 
controlar aumentos en el consumo más que adicionar mas 
capacidad. También un reto relacionado es la eliminación  de 
subsidios. 



ESTADOS UNIDOS

 En el libro The Power of Renewables (2015) el 
resumen de una comparación entre las políticas de 
los Estados Unidos y China concluye que mientras 
que China utiliza ‘el palo’ para obligar cumplimiento 
con los objetivos del país, los Estados Unidos utiliza 
‘la zanahoria y el palo’ - es decir una combinación 
de obligaciones y incentivos.  

 Así la política de los Estados Unidos hacia 
renovables es más compleja que la de China y ‘el 
palo’ tiene mas presencia al nivel de los estados que 
al nivel Federal. 



ESTADOS UNIDOS: Renewable Portfolio Standards (RPS)

El palo toma la forma de ‘Renewable Portfolio 
Standards’ (RPS) y la mayoría de los estados adoptaron este 
estándar y algunos un estándar mas fuerte estableciendo 
‘goals’ (retos), pero cada estado ha adoptado sus propias 
medidas para alcanzarlos.

BASICS +MENU

Renewable energy explained
Portfolio standards

What are renewable portfolio standards?
Renewable portfolio standards (RPS), also referred to as renewable electricity standards (RES), are
policies designed to increase the use of renewable energy sources for electricity generation. These policies
require or encourage electricity suppliers to provide their customers with a stated minimum share of
electricity from eligible renewable resources. Although national RPS or other clean energy policies have
been proposed, no federal RPS or similar policy is currently in place. However, most states have enacted
their own RPS programs.

Source: Stock photography (copyrighted)

did you
know?
As of June 2019, 29 states and the District of
Columbia had enforceable renewable portfolio
standards (RPS) or other mandated renewable
energy policies, and 8 states had voluntary goals
or objectives for renewable energy generation.

How have RPS programs been implemented?
State RPS programs vary widely in terms of program structure, enforcement mechanisms, size, and
application. No two state programs are exactly the same. Some states focus the RPS requirements on
large investor-owned utilities, while others apply the standards to all utilities operating in the state.

A wide range of policies fall under the RPS umbrella. In general, RPS set a minimum requirement for the
share of electricity supply that comes from designated renewable energy resources by a certain date or
year. Generally, these resources include wind, solar, geothermal, biomass, and some types of
hydroelectricity, but they may also include other resources such as landfill gas, municipal solid waste, and
ocean energy. Some programs also give credits for various types of renewable space heating and water
heating, fuel cells, energy efficiency measures, and advanced fossil-fueled technologies.

In addition to renewable energy standards, some states have clean energy targets or goals. These states
have defined terms such as carbon-free, carbon-neutral, or clean energy in different ways. For example,
some states may allow technologies such as nuclear energy, or natural gas with carbon capture and
storage, to count toward clean energy policy targets. Other states have left implementation to regulatory
processes and do not yet have formal guidelines on what qualifies to meet the targets.

As of September 2019, Maine, New York, California, Hawaii, Nevada, New Mexico, Washington, and the
District of Columbia have requirements for 100% clean electricity by 2050. Details on state RPS programs
are available in the Database of State Incentives for Renewables & Efficiency® (DSIRE) ; see summary
map .

Click to enlarge

A common feature of RPS policies is a renewable electricity credit (REC) trading system that reduces the
cost to comply with the RPS. A utility that generates more renewable electricity than the RPS requirement
may either trade or sell RECs to other electricity suppliers who may not have enough RPS-eligible
electricity to meet their RPS requirements. Some states make a certain number of credits available for sale.
In general, only one entity—the generator or the REC holder—may take credit for the renewable attribute of
generation from RPS-eligible sources. In addition to the cost control mechanism of a REC, many RPS
programs have escape clauses if renewable generation exceeds a specified cost threshold.

Does an RPS program increase levels of electricity generation from eligible
renewable resources?
States with and without RPS policies have seen increases in the amount of electricity generation from
renewable resources. A combination of federal incentives and market conditions, as well as state RPS
policies and other programs, have driven increases in renewable electricity generation.

States have generally met their interim RPS targets in recent years, with only a few exceptions reflecting
unique, state-specific policy designs. Roughly half of all growth in U.S. renewable electricity generation and
capacity since 2000 is associated with state RPS requirements. Nationally, the role of RPS policies has
diminished over time, representing just under 30% of all U.S. renewable electricity capacity additions in
2018. However, within particular regions—especially the Northeast and Mid-Atlantic, and to a lesser extent
the West—RPS policies continue to serve a central role in motivating growth in renewable electricity
generation. Details on the status of compliance with state RPS in 2018 are available in U.S. Renewables

Portfolio Standards: 2019 Annual Status Report .

A number of factors helped create an environment favorable for RPS compliance:
RPS-qualified generation projects that take advantage of federal incentives
Reductions in the cost of wind, solar, and other renewable technologies
Complementary state and local policies that either reduce costs (for example, equipment rebates) or
increase revenue streams (for example, net metering) associated with RPS-eligible technologies

Although some regions may produce excess RPS-qualifying generation, others may produce just enough to
meet the requirement or may need to import electricity from nearby regions to meet state targets.

Last updated: November 18, 2019
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ESTADOS UNIDOS: Incentivos

 La forma principal que toman los incentivos para energía 
renovable en los Estados Unidos es ‘tax credits’ (créditos tributarios) 

 Los incentivos principales son: ‘Renewable Electricity Production 
Tax Credit’, ‘Investment Tax Credit’, ‘Residential Energy Credit’ and 
the ‘Modified Accelerated Cost Recovery System’. 

 Mientras que ‘feed-in tariffs’ (precios subsidiados para la compra 
de energía renovable por parte de proveedores) están la política 
principal para desarrollar energía renovable en otros países, en los 
Estados Unidos juegan un rol mucho menor al nivel de ciertos 
estados. 

 También existen ‘Renewable Energy Certificates’ (Certificados de 
Energía Renovable) para permitir a los con mas cumplimiento 
vender el excedente de su cumplimiento a los con menos 
cumplimiento en forma de certificados (como emissions trading). 

 



ALEMANIA

 Después de rechazar energía nuclear Alemania ha 
alcanzado la participación mas grande del mundo de 
renovables en la generación de electricidad 

 Sus politicos pasaron por 3 etapas (1) una primera 
etapa caracterizada por el uso de precios fijos 
subsidiados (feed-in tariffs) para estimular el 
desarrollo inicial de energy solar y eólica (2) una 
etapa de ‘boom’ en energía solar caracterizada por 
reducciones  fuertes en el costo de la tecnología y, 
por causa del volumen de nuevas instalaciones, un 
aumento significativo en el recargo para financiar las 
renovables (EEG surcharge) (3) desde 2014, una etapa 
con base en subastas competitivas.



ALEMANIA: BIOGAS

Un aspecto importante del éxito de Alemania es su 
desarrollo de biogas llegando al segundo puesto mundial 
detrás de China. Consumo de Biogas en Alemania 2005-2017:

5. RENEWABLE ENERGY  

86 

 

Box 5.1 Germany is a world leader in biogas  

With an annual output at around 8 Mtoe, Germany is the second-largest biogas producer in the 
world after the People’s Republic of China and by far the largest producer among International 
Energy Agency (IEA) members. In the Renewable Energy Sources Act from 2000, Germany 
provided feed-in tariffs (FiTs) for electricity from biogas, which led to strong market growth. 
Production increased eightfold in a decade from 2005 to 2015, but has stalled since, as policies 
have changed towards market-based auctions, with FiT support available only for plants with 
capacity below 100 kilowatts (kW). As a result of the FiTs, most biogas is used in heat and power 
generation. In 2017, biogas accounted for 5% of total power generation and 28% of all gas power. 
Roughly 15% of biogas is used in the residential and commercial sectors, where it contributes to 
decarbonising heat supply in buildings.  

Figure 5.4 Biogas consumption by sector, 2005-17 

 

Germany produces more biogas than any other IEA member country, most of it used for heat 
and power generation or in residential and commercial buildings.  

* Mainly gas consumed in the production process and small shares used in industry and transport. 
Source: IEA (2019a), World Energy Balances 2019, www.iea.org/statistics/. 
 

The development of Germany’s biogas industry was largely based on the use of agricultural 
feedstocks, with a significant contribution from energy crops. More recently, policy support has 
evolved, focusing on smaller-capacity plants using manure feedstocks that offer higher levels of 
emissions reduction, deliver waste management benefits and avoid competition with food 
production.   
 
Germany’s biogas industry is currently in transition. Less generous policy support combined with 
the generally higher costs of electricity generation from biogas compared with other renewable 
technologies has seen annual additions to renewable electricity capacity slow. In addition, there 
is a pressing need to increase the use of renewables and lower greenhouse gas (GHG) emissions 
in heat and transport. These factors are likely to increase focus on upgrading of biogas to produce 
biomethane, which can subsequently be injected into natural gas networks or used as a fuel in 
vehicles. Germany is also a global leader in biomethane production.  
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Fuente: International Energy Agency (IEA)
En 2017 la contribución de Biogas a la generación  

de electricidad fue en 5% y representaba el  
28% de energía derivada de gas. 



REINO UNIDO: Historia

 Las políticas hacia energía renovable en el Reino Unido 
empezaron en 1990 bajo el ‘Non Fossil Fuel Obligation’ (NFFO), 
una medida principalmente para proteger energía nuclear después 
de privatización. Fue financiado por un tipo de impuesto el ‘Fossil 
Fuel Levy’ sobre la electricidad generada con combustibles fósiles.  

 En 2002 la liberalisation de la estructura de la industria de 
energía necesitaba un cambio en la forma de apoyo para los 
renovables y nació el ‘Renewables Obligation’. 

 The ‘Renewables Obligation’ fue una proporción de la 
producción de electricidad que, por ley, había que suministrar con 
base en las energías renovables. Los generadores recibían 
‘Renewable Obligation Certificates’ (ROCs) según su utilización de 
energías renovables.  



REINO UNIDO: Historia cont.

 En su turno los distribuidores de electricidad tenían que comprar 
ROCs para demostrar el alcance de su uso de electricidad 
producida con renovables. Los que no tenían suficiente certificados 
fin de año, o por compras de generadores o por compras de 
certificados en el mercado, tuvieron que contribuir a un fondo que 
se distribuía entre generadores según su generación con base en 
energías renovables. 

 Las diferentes tecnologías relacionadas con energía renovable se 
escogieron con subastas bajo el NFFO y por designar bandas de 
tecnología en términos de multiples de ROCs bajo el “Renewables 
Obligation’. 

En general los incentivos para energía renovable en el Reino 
Unido fueron menos exitosos que en otros países de Europa porque, 
en comparación con ‘Feed-in tariffs’ había mas incertidumbre para 
inversionistas



REINO UNIDO: Plan Nacional de Energia Renovable

 Impulsado por la politica del Union de Europa exigiendo 
una reducción fuerte en emisiones de CO2, el Reino Unido 
elaboró un plan nacional para el desarrollo de energía 
renovable 2010-2020. El reto fue que las renovables 
alcanzarían cubrir el 15% del consumo de energía primaria 
del país en 2020. 

 Como se podia observar previamente en las diapositivas de 
datos, en 2019 el Reino Unido estaba cerca de cumplir con 
una contribución de renovables al consumo de energía 
primaria de 13.8%, acompañado por una contribución a la 
generación de electricidad de 35%. 

 Estos éxitos fueron con base en pocos cambios en 
herramientas políticas. Mientras que sí había la introducción 
de un ‘Feed-in Tariff’ esto fue solamente para instalaciones 
pequeña escala hasta 5MW. Así fue el ‘Renewables 
Obligation’ que continuaba como la política principal. Sin 
embargo, también hay que mencionar que el plan nacional 
facilitó el otorgamiento de permisos de construcción para 
proyectos de energía renovable. 



RESUMEN POLITICAS

OBLIGACIÓN 
LEGAL 

ESPECIFICO 
NACIONAL

AUTONOMIA 
REGIONAL INCENTIVOS

Subsidios via 
Feed-In Tariffs

Subsidios via 
Subastas

Descuentos 
Tributarios 
Especiales

Subsidios al 
Red de 

Transporte

Comercio en 
Certificados 

Energia 
Renovable

CHINA SI SI SI SI NO SI NO

USA NO SI algunos Estados SI NO SI

ALEMANIA SI NO SI SI NO NO SI

REINO UNIDO SI NO <5MW SI NO NO SI



Fuentes utilizados

BP Statistical Review of World Energy 2020 

Energy Information Administration, Renewable Energy 

IEA, Germany 2020, Energy Policy Review 

 National Renewable Energy Plan for the United Kingdom 

National Research Council 2010. The Power of Renewables: Opportunities and Challenges 
for China and the United States. Washington, DC: The National Academies Press 

Columbia University SIPA, Centre for Global Energy Policy, Trends and Contradictions in 
China’s Renewable Energy Policy, at https://www.energypolicy.columbia.edu/research/

commentary/trends-and-contradictions-china-s-renewable-energy-policy 

Ella Zhou, US Renewable Energy Policy and Industry, National Renewable Energy 
Laboratory at, https://www.nrel.gov/docs/fy16osti/65255.pdf 

National Renewable Energy Laboratory, Renewable Energy in China, at, https://
www.nrel.gov/docs/fy04osti/35786.pdf 

Ian Rutledge and Philip Wright (2011), UK Energy Policy and the End of Market 
Fundamentalism, Oxford University Press/Oxford Institute for Energy Studies  

https://www.energypolicy.columbia.edu/research/commentary/trends-and-contradictions-china-s-renewable-energy-policy
https://www.energypolicy.columbia.edu/research/commentary/trends-and-contradictions-china-s-renewable-energy-policy
https://www.energypolicy.columbia.edu/research/commentary/trends-and-contradictions-china-s-renewable-energy-policy
https://www.nrel.gov/docs/fy04osti/35786.pdf
https://www.nrel.gov/docs/fy04osti/35786.pdf

