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1. What are the options to promote renewable
electricity (RE)?

2. Auctions as an alternative to administratively-set
remuneration.

3. Have auctions been successful or performed
poorly?

4. The importance of auction design.

S. Pros and cons of design elements in auctions.
6. The design of SSA RE auctions
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FIT REMUNERATION
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What are'fli"é"ii)pffiéi 1S

Traditional discussion in environmental economics:
price-based vs. quantity-based instruments

Quantity-based Price-based

(auctions) (Administratively-set remuneration)
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Pros and cons of ASRPEISIN the past e

ASR= Administratively-set remuneration or
“administrative remuneration”

(+)

e Kick-start the market.

e Low risks for investors

* Market creation (value chain).

* Actor diversity
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Pros and conS"ofASRFIISN the paSt™ ks

(-) Administratively-set remuneration.

* Asymetric information problem

* Price-based mnstrument. Lack of quantity control.
Booms.

* Particularly problematic for dynamic technologies, with
large cost-reduction potentials and uncertainty about
COsts.

* Lack of competitive pressure.




Pros and conS"orASR*FFIsYN the past
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/%" Renewable Energy Feed-in Tariffs and Tenders, 2010-2020
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How do RE auctions work?

RE auctions are procurement auctions...


https://www.gettyimages.es/detail/ilustraci%C3%B3n/man-holding-blank-sign-ilustraciones-libres-de-derechos/97224195

How do RE auwetions*weork?

How do RE auctions work?
* Demand: set by the government
* Supply: bids and bidders

S
> s
b@ .\QJ
Example: & &
DEMAND: 3 MWh. v
SUPPLY: —

WD Q00 \O

e Bid 1 = 5€/MWh
e Bid2=7€/MWh = Awarded

+ Bid 3 = 8&/MWh LH\HLH\YJ

« Bid 4 = 9¢/MWh } Not awarded | Mwh2 MWh s i MWh




Auctions as an“alternative

Volume auctioned (by region and technology, 2017-2018).
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Auctions as anmalternative

What are the (+) features traditionally associated to
auctions?

* Support cost and expansion control
* Static efficiency.

* Incentive for innovation?




Auctions as an alternative
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Auctions as alTalterna vessgy =

What are the (-) features traditionally associated to
auctions?

* Undercontracting and underbidding.
* Delays. Are projects built?

* Dynamically inefficient?

* Detrimental for small actors.

* Low competition, high bids
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Auctions as an alternative F51E

— Delays. Are projects built?

16
14
12
= 10
ey WIND
% 8
m
= 6
<Li
5 4
3
=
2 |I
Brazil Germany India Mexico South Brazil [taly Mexico South
Africa Africa

® On time ® Delayad @ Unknown/abandoned

Source: IRENA (2019).

CSIC



Auctions as an alternative

— Low competition, high bids
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Auctions as an alternative =

ARE AUCTIONS GOOD OR BAD?

WRONG question!!

First:

What are your context conditions?

What are your goals?

What are the criteria you prioritise to assess the auction?




Auctions as"

Which are the context conditions?
-Characteristics of the country and its electricity
system.
-Existence of a local value chain

Preconditions for successful auctions:
Energy policy targets.
Enough competition. Market analysis.
Coordination of administrative, grid-access and
auction procedures.
Communication/transparency.



Auctions as"

Which are the goals?
To expand the renewable energy capacity?
To contain support costs?
To promote actor diversity?
To facilitate the creation of a local industry?

What are the criteria you prioritise to assess the auction?

-Effectivenes. High realisation rates.
-Efficiency. Low generation costs.
-Minimisation of support costs paid by consumers.

-Encouraging diversity of technologies and actors.
-Maximising positive local impacts.
-Social acceptability/political feasibility



The importaned o Fauction desions -

* Since auctions are here to stay, focus on their
design...

-The devil is in the details.
-Some flexibility.

e What are the alternatives?

* Not all the alternatives are equally adopted...



The importance!

GENERAL AUCTION DESIGN ELEMENTS RES-SPECIFIC AUCTION DESIGN ELEMENTS

Selection criteria Scope
Price-only Auction volume
Multi-criteria (tenders) Periodicity (number and frequency of rounds)

Target achievement safeguards (dealing with amounts not awarded/built)
Auction format

Single-item Support
Multi-item (homogenous or heterogeneous) Remuneration type (energy or capacity-related)
Auction type Duratipn of contract _ .
Sealed-bid (static auctions) Updating of remuneration over time
Descending clock (dynamic auctions)
Hybrid designs Diversity Prequalification criteria
Pricing rules Tgchnglogic_:al diversity Technical reguiremepts
Pay-as-bid (in single-item auctions: first price) Size d|ver_S|ty : , DOCP”?e”ta“_O U UEE TS
Vickrey (in single-item auctions: second price) Geogrqphlcgl ehlEly Prellml_nary icentes
Uniform price Actor d|_verS|_ty D.ep03|_ts and ot_hgr guar_antees
Other diversity types Financial capability requirements
Price limits Other Experience
Price ceilings Seller concentration rules .
Minimum prices Information provision Penalhgsl i Other
Web-based vs. in-person Penal!s!ng non-compliance Local _content rules .
Secondary market Penalising delays Deadlines and grace periods

Source: AURES project



“The desio

Methodology
1) Case studies (AURES, AURES II, IRENA, USAID,
CEER, academic literature...), data bases, official

documents, expert consultations.
-90 auctions (1990-2019) (about 2/3 of all RE auctions being
conducted around the world).
-Triangulation

2) Information on design elements adopted 1n each
country.

3) Evaluation of the impact of design elements on the
functioning of auctions according to different
assessment criteria.
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The design o REauctions

Energy fr Susinibile Development 41 (2017) 1-13

Energy for Susminable Development 62 [2021) 195-213

Contents lists available at ScienceDirect e

Sustainable
Darasugument
P Energy for Sustainable Development
Contents sis svaildble at Scien ceDirect
Sustairable -
) Developrent
Energy for Sustainable Development
Analysing patterns and trends in auctions for renewable electricity )
= P. del Rio**, CP. Kiefer ==
2 Comsgin Superiar de Ivestigacion=: Cient{ficzs {CS), G basnz 26, 20037 Madrid, Spoin
® Gonsgin Superier de Imestigacions: Cientizs (510, Spai
ARTICLE INFO ABSTRACT
Designing auctions for renewable electricity support. Best practices from @ N e Ao R become 12 Wl 5% et of Chkce 1 Sup ot Fenew bl 1 oy 3 ound e world TS 5
Recmived 19 May 2020 probably due to the ir alleged virtues in terms of efficiency. However, whether swcons will mest their expecta-
d h ld Revised 1 Mamh 021 thons and be successfill will depend on the cholee of designelements in particular settings Altsough the 2 nal ysis
afﬂun [ e Wﬂr :‘:E;‘;"dz'nzﬂz‘ ez of the advantages and drawbacks of different design elements has received avnsider abl e artention i the liera-
v e ture, this is not the cse with the real-waorld adopoion afdifferent design elements across different regions and
B rom—— renewable electricity technologies and avertime The aim of this paper is to cover this gap in the lterature.
P&hln d_el Rio Renewaile enemgy Using a database of 90 re newable & lectricity auctions from around the workd, built by the suthors, this article an-
e alyzes different pate ms of a doption of de signelements overtl me, aross continents and techinol ogies. The results
3 R . . L . . Auction of the anatysis s ow that, indeed, large differences across regons and overti me can be observed for some design
Institute for Public Pficies and Goods, Consegp Superior de Imvectiparionss CGentfirs (05UC), G Albesa 2628, Madrid 280 7 Snain Design elements Regarding regional di fferences, this isthe case for geogra phical diversity, local content requeire ments,
remumser ation fm, awction form and disclosure of ceiling prices. Some design elements clearty show a distina
pattem over time: vol ume metric, size diversity, selection criteria, awdion fomat, awaion type, pricing rule
andceiling prices. In contrast, the differences across technologies are less marked and are clrcumsaibed © geo-
v i eal dhrarcinr smssthon farmmat and ramima ration faem. Couoral racsihla awnd st for tha nartarne g
ARTICLE INFO ABSTRACT
Renewable and Sustainable Energy Reviews 315 (X014) 42-56 -
Articls hisiory: Audtions have recently been reganded a5 2 iseful alternative to other support schemes for the setting of the re-
Received 5 Jamuary 2017 muneration of renewable elearidty (RE- £) worldwide. However, whether auctions will fulfill the expectations (T e (e e s Pl et ) e o
Revised 2 May 2017 Aanande an tha sunlna nf daelrn slomante Tha sim afthie siela le tn anahno tha sdrntase sl drahocte of

Farmame ef Dwes oo ras Cosde,  Bullscte by es ok

Renewable and Sustainable Energy Reviews

Design and Assessment of
Renewable Electricity Ructions in ELSEVIEE
Sub-Saharan Africa el

journal homepage: www.elsevier.com/locate/rser

Hugo Lucas,! Pablo del Rio® and d o
Back to the future? Rethinking auctions for renewable @m,m
e o ciereas o ey T e e o it electricity support

Doy (FEES-E) workdukdo Thoge have amo boon Incrozungy adopood
unmh-mmnﬁu:ﬁmjmmﬂrnmmmrmhammmm . .

=5 RES-E Tha alm of this arscks & Pablo del Rio** Pedro Linares®
mwmdeHWJHHE—Emmthmm“uﬂr '
oo 3 OO usth mspoct o SEESoront critoria. Tha mesu s ahow Chat tha

Sawign clomonts adopeod I the S50 auciions 350 sIMilar 20 OTher Countnie:, * nstibuie for Public Policies and Goods, Spanish Council for S eniific Research (C5KC), QAlbasanz 26-28, 28037 Madrid, Spain
bt soames Saadgn o= ey In onder 2o add e B Uiniversidad Ponsficia Camilkes - T, Harvard Kennedy School ME-CBG, and Eronomics jor Energy

o RES-E In 558 countrias, Induding
PO -soeocTion. of SRos, T - SpacHRC (ot )L and prico-onky

SEsCELESOY
IUCHON. FoUSeDT, the main dEtncy g Soatmmn of Jucticns In S50 Is that
thoy =m0 part of 3 Broador polcy M OF sTpport mRechankTs. simed at
o

risling and providing technical sippo ARTICLE INFO ABSTRACT

K malet MFicaa, b B i L
denign chements, policy mix Artidle histary: The effectiveness and cost-effectivensss of two main types of instruments (feed-in tariffs and quotas
o Imtreduction . . Reasived 18 August 2013 with tradable green certificates) have wsially been compared in the literature on renewable electrcity
o e —— = E:: TEA D eperieneed r aee Received in revized form prometion. Due to negtive past experiences with a thind instrument (auctions), this instrument has
fr A Lk e ber o bty ecan 1€ tamne e ot ot 2011 15 F""""?;m"' . been broad by dismissed In academics and, until recently, alse in pelicy practice. However, and based on
:4=7-:==4='-,‘:~:‘5:-!l ----Jr::-Frrnu '“'T"L.E-:::k 208 '-'= ;l;;--h:-]--- \ccepted 15 Marc an in-depth review of expeniences with awction schemes for renewable electricity around the world, this
af the ::.l-u greny i B —— X - BEA e ey paper argues that some of the problems with auctions in the past canbe mitigated with the appropriate
e in '!=_-='-l_uh-::_:-;-l—l4 s of B Keywands: B destgn elemenits and that, indeed, auctions can play an important role in the futere implementation of

R S e - Renewabie electricity renewable electricity support instruments arsund the world. The paper provides a proposal for the
Semne suthers pranicde in-degnb ..:uj,u.—_x ol the SSA chorsriciy aersmor 3‘."F'F."'”“= = coherent integration of several destgn elements.
: il at ol BOH% FEPRAL Choitmare ar . BOLE, Elverhuad Bidding

55 Cimcnncacagss: MG EEA 2004 Sewernl Buctoors arc bl Tendering © 2014 Elsevier Lid. All rights reserved.

thie oy rTim, E E . Do iramtallec] gty
TRt Pt S Lol (ko et A Ol i at Sty

e



The design of

CATEGORY OPTIONS PROS AND CONS

VOLUME Metric used: Effectiveness, control of support costs, signal to
generation/capacity/budget|supply chain
Appropriate levels.

TIMING Schedule/no, frequent/no. |< risks, < underbidding, > participation, competition
and benefits for the value chain.

REALISATION Short/long SHORT: > risks for investors, <participation, <
PERIOD competition, > bids

LONG: > risks of underbidding, inefectiveness.

PREQUALIFICATION |Material and financial. Effectiveness vs. support costs.
REQUIREMENTS |Level of stringency

PRICING RULE PAB vs. Uniform. Incentive-compatibility, risks of too aggressive
bidding (under restrictive assumptions)

PRICE CEILINGS |Existence / absence Limit the risk of high support costs (relevant with
low competition). Anchoring.
Should it be published?

Source: del Rio (2017)



The design of REatietlo

CATEGORY

OPTIONS

PROS AND CONS

DIVERSITY
(TECHNOLOGICAL)

Specific / multi-
technological /
neutral

(+) Neutrality: > competition, > eficiency, < support
costs (principle of third degree discrimination).

(+) Specific auctions. Other goals: Promotion of
technologies with different maturity levels, Local
industry, system integration

DIVERSITY
(GEOGRAPHICAL)

Specify the project
location, correction
factors in merit order,
additional
remuneration

(-) < allocative efficiency, > support costs, >
administrative costs (identification of sites)

(+) System costs?, < risks of administrative permits
(> effectiveness, > participation).

Local content Yes/no (+) Impact on local industry and jobs, social
rules (LCR) acceptability.
(-) >risks and costs, <participation, < efficiency,
>bids
REMUNERATION [Capacity vs. Early assessment of effectiveness vs. productive
TYPE Generation. efficiency.

Source: del Rio (2017)




The design of

CATEGORY OPTIONS PROS AND CONS

REMUNERATION FIT, FIP fixed, FIP (+)(-) Integration of RES-E in the electricity market vs.

FORM sliding Risks for investors

SELECTION CRITERIA |Price-only/ (+) < support costs, > transparency, > efficiency.
Multicriteria (-) Social acceptability?, local economic development

AUCTION FORMAT Single-item vs. (+/-) Single-item: > economies of scale, > efficiency.
Multi-item Multi-item: effectiveness (diversification of non-

compliance risk), diversity of actors.
Limited choice in practice for some technologies (off-
shore wind and CSP).

AUCTION TYPE Static /dynamic Dynamic (+): More information. <risks of winners’
/hybrid curse.
(-): more complex, more vulnerable to implicit collusion,
>administrative costs.
PRICING RULE PAB vs. Uniform. Incentive-compatibility, risks of too aggressive bidding

(under restrictive assumptions)

PRICE CEILINGS

Existence / absence

(+/-): Limit the risk of high support costs (relevant with
low competition). Anchoring.
Should it be published?

Source: del Rio (2017)
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The designiof REFauetions: trade-011S

Trade-offs are unavoidable....



The design of RE auctions:"tradc-ofis
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The design ofFREauctions: trade-ol1s
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Pros and cons of-des_lg-n-ff'elenibnts* In auctions &

* Is there a uniquely “best way” to design
auctions?

NO, since this depends on goals/context
conditions.

But 1t cannot be pure relativism. ..



SPros and co UL RS

* We know some things should not be done. Can we
recommend some “best practices”?

-Volumes set at appropriate levels.

-Frequency (not necessarily a schedule).
-Prequalification requirements and penalties.
-Technology specific.

-Remunerating generation (vs. remunerating investment).
-Static.

-Price-only

-Neither too long nor too short realization periods/neither
large nor low volumes

-Coordinate auction / administrative permits / grid
connection procedures.



The designoi"SSATRIES auctions
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Sub-Saharan Africa

J\ Pubicstons | AURES X+ = X

& C & auresprojecteu/publications
Hugo Lucas,! Pablo del Rio® and Mohamed Youba Sokona®
21 August 2017
uctions for Renewable Support in
Zambia: Instruments and lessons learnt

Ribstract Auction: hase recantly been regarded & @ uweful SherTatve

to other peort schames for wtting the remenarntion of ekl
mRCrcty (RES-E) woridwide Thy have aiso bean Increasingy adopbed in
tha sub-Saharan Africa [S5) reghon, mostly Sus &0 thelr promie &0 support
the depioyment of RES-E projacts ot -sfSectvaly. Tha alm of this artick b
tio Idantiy the dedgn elemants of RES-E auction in 554 and asess thalr
pros and o with respect to @ifferent oritera. The mesuks show that the
design slements adopted In the S5A auctions am similar t0 other countre,
bt soime Sesign @ ements e deamad vary relevant In order to address
POCific astraints to RES-E Investments In 554 countries, Induding
Pe-seinction: of shes, tonoiogy-spectc [soir PV, and price-cnly
auction. Fowaeer, the main dktincio st of o in S5A 1 that
they aro part of a broadar poiley min of sepport mechankms Amed at
da-risking and providing technicsl sppors.

truments and lessons leart from auctions for renewable en
support in Zambia

Read more

21 August 2017
Auctions for Renewable Support in Peru:
Instruments and lessons learnt

Blaywemerda: suli-Saluran Afisa, resewalie mengy, sustion, PV
draign dements, iy mis

1 Ingreduction
My cmmiries i suleSaharan Afric (5540 hive cxperienis] or are
surrrnily cxperiensing an mergy g St mifion prople

Instruments and lessons learnt from auctions for renewable energy
in 5hA lack socem o eledncty [Casclloscs o ol N 1E. With an

electrification raee ol anky 3 per cent (Wil Bask 5007}, the rrgion - support in Peru.
has 13 per cent of the warkls populaSon, but 48 per st of S dure .-
al the ghalu papnabition withcut acees i clrric S5A & the oaly Read more

regaon in the warhd where ghe atnoluie number of people Bvang without
eleciricity & increasing (TEA 3114 300

Some author perade in-depth smalyse ol the S50 dasncsy sesor
faee Camellassen of o 2005 KFMG HE Qestarw 8 sl 2016 Eberhand
a el MG Clenatescope D016; TEA H014) Several Buson i belad
the energy iriss, mchuding high-desrnd growsh, bow instalied capscity,
imernl prresrring Larsh, low ciletion rae of eising gy

8 S0 Thas Rechar. (0% fulwin B Irszitees of Dessicpret Seadies | D04 12 E0MF BE8-S00TIE

m_ This s 33 Cper Acoms srtice deibuted sader tie 30 of the Ceecie Conmone Ritriacior 40 intsrmations’ |oend.
which pErTiEs drices dszribrica, aad I©amy ML proviced the crigml mabonoand sarm
o cred e A e

Tha D5 firloir i pobiaked by inciee o) Desicome s S, Librers Rosd. @roieon Skl 9050 L8
Thin Wil b pait 245 i v Al b 58 heowermier 20T G Posasr for Ao Oosrooming dha ilain Comersien
ihe FexLGE n tha REoTTexed wading.



The désign'of SSA RES auctions

UGANDA ZAMBIA GHANA
Period and January- 2016 PV November
technological scope | December 2014. 2015 —

Small PV (<5 November

MW) 2016. PV




The design-(')f-:SiSARE_:S S tlions =

UGANDA ZAMBIA GHANA REST OF

THE
WORLD*

Generation (GEN), | CAP 20MW) |CAP (2x50 CAP 20MW) |CAP: 21

budget (BUD) or MW) BUD: 4

capacity-based GEN: 4

(CAP)

Schedule (Y/N) N N N Y: 10 N:16
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UGANDA ZAMBIA GHANA REST OF THE
WORLD*
Technology-neutral | TS (solar PV) TS (solar PV) TS (Solar PV) TS: 20
(TN), multi- MT: 2
technology (MT) TN: 5
and technology-
specific (TS)
Geographically- N; preferred zones |N (site-specific) Y; the developer |Y: 17
neutral (Y/N) for the location chooses the site in |[N: 9
identified. coordination with
the off taker
(ECG)
Actor neutral (Y/N) |Y Y Y Y: 25 N:1
Size neutral (Y/N) [N Maximum N N Maximum Y:10 N:16

project capacity
SMW

project capacity
20 MW
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The désign of SBARES auctio
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UGANDA ZAMBIA GHANA REST OF THE
WORLD*
Prequalification Previous experience, | Experience, expertise | Technical Criterion | Variable.
requirements financial capability. and financial : Successful track
Bids and performance | resources. Bid bonds. | record of
bonds. Technical developing PV
requirements projects Financial
Criterion :
Submission of
financial statement
for at least 3 years ;
Show positive value
of equity and profits
for each of the last
3 years.
Local content rules N N Y (minimum of Y:11 N:15
(Y/N) 20% )
Information provision | Y N Y Y:6 N:20

(Y/N)
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The design of SSARES auctions
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UGANDA ZAMBIA GHANA REST OF
THE
WORLD*
Support | Type of Generation Generation Generation GEN: 24
cost remuneration CAP: 3
condition | (capacity vs.
generation)
Form of Sliding FIP FIT FIT FIT: 17
remuneration | (difference sFIP: 8
(FIT, sliding between fFIP: 1

FIP, fixed FIP).

winning bid
prices and a
FIT
11USc/kWh)




The design-(')f-:SiSARE_:S S tlions =

UGANDA ZAMBIA |GHANA REST OF THE
WORLD*
Selection |Price-only Multicriteria Price Price Price: 18
criteria Vs. 70% price Multicriteria: 8

multicriteria |30% (technical,
financial,
environmental and

social parameters)
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UGANDA ZAMBIA GHANA REST OF THE
WORLD*
Auction [Multi vs. |Multi Single (project- |Single-item Single: 6
format |single- specific) Multi: 20
item
Auction | Static, Static Static Static Static: 25
type dynamic Dynamic: 0
and Hybrid: 1
hybrid
Pricing |PABvs. |PAB PAB PAB PAB: 21
rules uniform Uniform: 3
First-price: 3
Ceiling |Ceiling |Y N Y (ceiling price | Y: 19
prices |prices is the FIT) N: 7

(Y/N)




UGANDA ZAMBIA GHANA REST OF THE
WORLD*

Realization |Deadlines |2 1 2 Variable

period for

construction
(years)

Penalties Contract Contract Contract Variable
termination, termination, |termination,
confiscation of |bid bond confiscation
bids and withheld of bids and
performance performance
bonds. bonds.
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