EEEEE

|
|
I
e I'Energi
| |
‘ |
| |
[ |
|
| H\ ‘

[
et de la Maitrise de I'Energie
|
({1
(l
| |
‘ \



Project document

Monitoring energy efficiency
in Latin America

UNITED NATIONS

german

cooperation
DEUTSCHE ZUSAMMENARBEIT

Economic Commission for Latin America and the Caribbean (ECLAC)




This document was prepared by Bruno Lapillonne for the Economic Commission for Latin America and the Caribbean
(ECLAC), in the framework of a technical cooperation programme with the French Environment and Energy Management
Agency (ADEME). The translation and publication of this document is supported by the Deutsche Gesellschaft fir
Internationale Zusammenarbeit (GIZ) and financed by the Federal Ministry for Economic Cooperation and Development of
Germany (BMZ).

The work was carried out under the supervision of Didier Bossebouef of ADEME and Andrés Schuschny, Regional
Coordinator of the Programme Energy Efficiency Indicators Database (BIEE) at ECLAC.

The views expressed in this document, which has been reproduced without formal editing, are those of the author and do
not necessarily reflect the views of the Organizations.

LC/W.709

Copyright © United Nations, November 2016. All rights reserved
Printed at United Nations, Santiago

S.16-01141



ECLAC Monitoring energy efficiency in Latin America

Index

SUMMIAIY ...ttt e ettt e e e e e et e e e e eeeese et s bee et eeeeesaaatabaeeeaeeeesassssaeeeeeeseaasnssraeasaeesaaannes 7
INEFOAUCTION ...t e e e e e e e e e s e e e e e e e e ann e e e e eanns 11
A. Objectives and CONtENT.............ooiiiiiiii e e e e 11

B. DAtA SOUIMCES ...ttt e e e e e e e e e e e 12

€. MAIN TESUIES ettt h et b et e bt e ear e s be e e sareeeanes 13

. Energy consumption and intensity trends.............cccc 15
A.  Trends in energy CONSUMPLION ......coiuuiiiiiiiiiie ittt e e e 15

1. Primary energy CONSUMPLION .........uiiiiiiiiii et ee e 15

2. Final CONSUMPLION ..coiiiitiiii ittt e ettt e s s b e e e snaeeeeaae 18

B. Trends in primary and final energy intensities ...........ccccoiiiiiinii e, 21

Il.  Energy efficiency trends in the energy SECOr...........ccceeiiiiiiiiiii e 27
lIl.  Energy efficiency trends for hoUSEhOIAS ..............ooiiiiiiiiii e 33
AL OVEIAIIIENAS ... et 34

B. Energy consumption bY €Nd USE........cuuuiiiiiiiiiiiiiieiee e 38

L ©7o To ] (] o T PP 39

2. WaAter NEATING ..o a e 41

3. Electrical appliances, lighting and cooling...........c..uueiiiiiiiiii e 41

IV. Energy efficiency trends in tranSport ....... ... 47
A, Trends in CONSUMIPION .......uiiiiiiiiiiie et e e e e 47

B.  ROAA tranSPOI.... ..o 49

1. OVBIVIBW ...ttt e e et e e s bt e e e sbe e e e e sbbeeeeabeeeeeanes 49

2. Cars @nd trUCKS ......cooiiiiiii e e e 51

O | o (=1 0 T o o) o PRSPPI 53

D. Decomposition of the consumption variation in transport .........................l 54

E. Measuring energy efficiency progress in transport: case study with ODEX .................. 55

V. Energy efficiency trends in iNAUSEIY ..o 57
A.  Energy consumption patterns ... 57

B. Impact of structural changes in manufacturing ...........cccccooiii i, 60

C. Specific consumption of cement and Steel.............ooviiiiiiiiiiiiiiiiiiieeeeee s 61

D. Decomposition of the energy consumption by industry ...........ccccceeiiiiie e, 62



ECLAC Monitoring energy efficiency in Latin America

VI. Energy efficienCy trenNds iN SEIVICES ........ccoiiiiiiiiiie et e e 63
VII. Energy efficiency in @griCUIUIE ............ooiiiiiiiiee e 67
Annex: Organization of the BIEE Programme on energy efficiency indicators........................... 72
Figures
Figure 1 Primary energy consumption and GDP in Latin America (2012).........ccccocoeeeenne 16
Figure 2 Trends in primary consumption and GDP by sub-region............cccccciiinne. 16
Figure 3 Primary energy consumption and GDP trends by country (2000-2012).............. 17
Figure 4 Primary energy consumption by main sector (2012) ......ccccceeeiiiiiiiieee e, 17
Figure 5 Breakdown of final energy consumption by sector (2012).........ccccoeeeeeeiiiinnnnnen. 18
Figure 6 Breakdown of final consumption by energy source (2012).........ccccceeeeeeiiinnnnnnn. 19
Figure 7 Share of electricity in final energy consumption ............ccccoeeeiii e 19
Figure 8 Electricity consumption per capita (electrified) ..........ccooveeeeeeiiiiiiiieeee e, 20
Figure 9 Final energy consumption and GDP per capita (2012) .....ccccoeveveeeeiiiieeeiieeeene 20
Figure 10 Primary energy intensity: exchange rate versus purchasing

POWET PAFILY (2012) ... sb e e sbe e e e 22
Figure 11 Primary energy intensity trends (2000-2012)........cccoiuieiiiiieeee e 22
Figure 12 Trends in primary and final energy intensity (2000-2012) .........ccooiieeiiiieeennnne. 23
Figure 13 Share of renewables in power generation, efficiency of thermal

power and electricity penetration ... 24
Figure 14 Trends in final energy intensity: total and electricity (2000-2012) ...........ccccc....... 24
Figure 15 Impact of structural changes in GDP on final intensity (2000-2012) ................... 25
Figure 16 Change in GDP structure (2000-2012) ......ccuviieiiieieeiiiieeesiieee e e sseeeeessneeee s 26
Figure 17 Avoided energy consumption from declining intensity in Latin America.............. 26
Figure 18 Overall efficiency of the energy SeCtor...........ccvviiiiiiiiiiiiii e, 28
Figure 19 Efficiency of power generation.............ccoiiiiiiiiii i 28
Figure 20 Efficiency of thermal power plants ... 29
Figure 21 Share of renewable sources in electricity generation (2000-2012) ........cccccueee.. 29
Figure 22 Decomposition of variation in power sector consumption ...........ccccocceeiiienenns 30
Figure 23 Share of households in final energy consumption ..........cccoccciiiiieiniiiee e, 33
Figure 24 Final energy consumption of households by energy source (2000-2012)........... 34
Figure 25 Trend in average household SIiZe............eveiiiiiiiiiii e 34
Figure 26 Trends in the number of households: total and electrified (2000-2012)............... 35
Figure 27 Energy consumption, household income and number

of households (2000-2012) ......uuiiiiieiiie e ee e e e 35
Figure 28 Average energy consumption per household .............cccccooiiiiiii, 36
Figure 29 Average electricity consumption per household ..........cccccoooiiiiiie, 36
Figure 30 Effect of household electrification on unit electricity consumption...................... 37
Figure 31 Energy consumption per household and income (2012) ..........ccccviiiiieeiiiiienenne 37
Figure 32 Electricity consumption per household and prices (2012) .........cccccevviieeiiiieenenne 38
Figure 33 Energy consumption per dwelling by end use (2000-2012) ........ccceovveeeeiiieeeenns 38
Figure 34 Electricity consumption by @nd USE .........occiiiiiiiiiiiii e 39
Figure 35 Unit consumption per household for COOKING........cooviiiiiiiiiiii i, 39
Figure 36 Consumption for cooking per dwelling and substitution ................cccccccciiii. 40
Figure 37 Decomposition of the variation in consumption for cooking:

CASE Of BrazZil.... ... 40
Figure 38 Equipment rate of households in solar water-heaters:

comparison With EU COUNTIES .........ooiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 41
Figure 39 Specific electricity consumption for electrical appliances,

lIghting @nd COONING ......eeiiiieiie e 42
Figure 40 Equipment rate of households with air-conditioners.............ccccocooiiiiiniiiiinens 42
Figure 41 Equipment rate of households in refrigerators, washing

Machines and TV ..o 43



ECLAC

Monitoring energy efficiency in Latin America

Figure 42
Figure 43

Figure 44
Figure 45
Figure 46
Figure 47
Figure 48
Figure 49
Figure 50
Figure 51
Figure 52

Figure 53
Figure 54
Figure 55

Figure 56
Figure 57
Figure 58
Figure 59
Figure 60
Figure 61
Figure 62
Figure 63
Figure 64
Figure 65
Figure 66

Figure 67
Figure 68
Figure 69

Figure 70
Figure 71
Figure 72
Figure 73
Figure 74
Figure 75
Figure 76
Figure 77
Figure 78

Diagrams

Diagram 1
Diagram 2

Drivers of the variation in the consumption of refrigerators

iN Brazil (2005-2012)....ccciiiiiie et eeeee et e et e e e st e e e st e e e snteeeeeanaeeaeaae 44
Drivers of the variation of the consumption of large appliances

iN Brazil (2000-20712)....cciueeeieeeiee ettt e e e e e e e nne e eneeeennes 45
Share of transport in final energy consumption ...........cccccooiiiiiiiice, 47
Trends in transport consumption, GDP and transport intensity................cc......... 48
Energy consumption by mode of transport (2000 and 2012) ........ccccceeeeeiinvnnenn. 48
Vehicle pool (2000, 2012) ....cccuiieieeeeee e et e e e eeee e seee e ee e saeeesneeeeneeeeaeeeans 49
Number of cars per inhabitant...............coooi e 49
Trends in unit consumption of road transport (2000-2012) .......ccceeeeeviiiiirieeeeeennn. 50
Consumption per car equivalent and motor fuel prices (2012).........ccccceeveeevennns 51
Road energy consumption by type of vehicle ...........cccvveeveiiiiiiiii e, 51
Trends in consumption for road transport by type

of vehicle (2000 and 2012) ......ueeiiei e 52
Share of air transport in energy consumption of transport ............ccccoceeeeeeiins 53
Energy consumption of air transport per passenger........ccccccovveeciieeeieeeeeeeeceneenn. 53
Decomposition of the transport consumption:

case Of MexXiCO (2005-2012) ...ccoiiuuiiieiiiiiee e 54
Energy efficiency trends in transport in Mexico based on ODEX........................ 55
Share of industry in the final energy consumption..........cccocceeeeiiieiiiiee e, 57
Energy consumption of industry by energy source (2000 and 2012) .................. 58
Energy intensity trends inindustry............cccco 58
Energy intensive branches in industry (2000-2012) ........ccooeeeiiiieee i 59
Trends in manufacturing industries (2000-2012) .......ccoociieeiiiieeeeiiee e 59
Energy intensities by branch (2000-2012) ........ccceiiiiiiieeiiiiee e 60
Structural effect in manufacturing industry (2000-2012).........cccovcieeeviiieeenieenenn. 61
Trends in specific consumption of cement industry (2000, 2012) ...........ccceenn.eee. 61
Trends in specific consumption of steel industry (2000, 2012).........ccccevveeeennnnee. 62
Decomposition of the variation in industrial energy

consumption in Brazil (2000-2011) ....oouuiiiiiieiee e 62
Share of services in final energy consumption ............cccccviiiiiiniiniee e, 63
Energy consumption of services by branch ............ccccciiiie 64
Energy consumption, electricity consumption and

added value in services (2000-2012).....ccuiiiiiiiiiiiiieee e 64
Energy intensity Of SErviCes ... 65
Trends in energy intensity of services (2000-2012).......ccooiiiiiiiiiieiiniiiiieeeeeen, 65
Electricity consumption per employee ............oooiiiiiiiiiiiiiiiiiee e 66
Electricity consumption by branch and per employee (2012)........cccccceiiiiiiinnneen. 66
Share of agriculture, fishing and forestry in final energy consumption................ 67
Share of added value of agriculture, fishing and forestry in GDP........................ 68
Consumption of agriculture, fishing and forestry by fuel (2010) ..........cccceeiieeee. 68
Energy intensity of agriculture..............cco o 69
Energy consumption of agriculture per hectare ..........cccoccveeeeiiiiciie e, 69
Energy efficiency labels for new cars in Chile ..., 52
BIEE - Energy Efficiency Indicators Database.............ccccccoiiiiiiii i, 73






ECLAC Monitoring energy efficiency in Latin America

Summary

It is clear that for Latin American and Caribbean countries, economic development with greater levels
of energy efficiency would constitute an important step along the path to sustainability. Taking a
medium term perspective, the main factors that mobilize the promotion of energy efficiency include
security in energy supplies, enhanced cost-efficiency and the high potential to save energy, concerns
over the mitigation of environmental impacts from Greenhouse Gas Emissions (GGE), which
obviously includes the phenomenon of climate change and, it must also be noted, in developing
countries like ours the limitations that might be produced by an investment perspective oriented
toward the expansion of energy supplies. In fact, the tremendous potential of savings and improved
efficiency at all productive stages and in the use of energy is well known, but achieving that potential
continues to pose a challenge that demands the creation of informed policies that prioritize and focus
always-restricted budgets toward the creation of programmes with higher potential to safe energy and
other resources.

After analyzing the strengths and weaknesses of the energy efficiency programmes that the
region's countries have been implementing, the Natural Resources and Infrastructure Division's
(DRNI) Natural Resources Unit (NRU) has reached the conclusion that one of the main obstacles has
been the lack of information and indicators to facilitate a quantitative, full and integrated analysis of
the evolution of said policies with the objective of making policy interventions based on solid
information. The quality of the statistics and the performance indicators to quantify results of national
energy efficiency programmes in Latin American and Caribbean countries has been deficient. As a
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