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iCF CongRess MosCoW 2009

Despite the difficult economic environment 105 delegates found their way 
to Moscow. Our thanks go to the team of VNIIKP lead by Prof. Peshkov. 
From the reactions we received at and after the Congress we know that the 
first-hand information received about the Russian wire & cable industry was very 
much appreciated.

iCF CongRess Cape toWn 2010

This year’s Congress will be held at the Mount Nelson Hotel from 19 to 23 October. 
The ICF Standing Commission has already made substantial progress in the 
development of the program and a number of excellent, high-ranking speakers 
have already agreed to present. 
We will again provide a focus on the region of the Congress with political and 
industrial keynote speeches. As a new element of our Congress we are planning to 
organize a professional visit of a site relevant to our industry.

The program will also cover topics such as:
•   future electric networks in developed and developing countries
•   electrification in Africa and India
•   how energy efficiency & savings affect international standardisation,
•   certification and market surveillance, and 
•   the question of sufficient bandwidth will be discussed.

On behalf of the Standing Commission our gratitude goes to the team of Aberdare, 
which is providing tremendous support in the organization of both the program and 
the professional visit. 
The invitations with the detailed program will be sent to all member companies by 
the end of April.

neWsletteR on China

As a service to our member companies only we have added a leaflet with statistics 
on China in addition to the regular statistical information.

Thomas Neesen
Secretary-General
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A REMARKABLE  
10 YEAR TRANSITION

us$10 billion of Wire & Cable 
exports

In 1998, China exported US$ 0.9 billion of 
wire and cable products. In 2007 – less 
than ten years later – these exports passed 
US$ 10 billion and kept rising to US$11.9 
billion in 2008. The compound annual 
growth rate (CAGR) for the rise from 1998 
to 2008 is 28%, which compares with a 

9 % CAGR for the corresponding ten-
year increase in worldwide consumption 
of wire and cable products. These data 
are based on international trade statistics 
in the harmonized code “8544” product 
category, which includes all insulated wire 
and cable, along with, insulated conduc-
tors fitted with connectors, harnesses, 
and other cable assemblies. 

becoming the top producer

In those ten years, China progressed 
from the ninth largest to the largest 

exporter of wire and cable products. It 
also progressed from the third largest to 
the largest in terms of annual production 
and domestic consumption. This status 
represents a significant shift over the last 
10 years, as China has passed the US 
and Japan in wire and cable produc-
tion. 

64% CagR in net exports

In terms of net exports, China had the 
thirteenth largest trade balance in 1998 
(US$50 million) and the largest in 2008 

China’s Role in 
WoRldWide WiRe  
and Cable MaRkets
TOP EXPORTER AND THE LARGEST CONSUMER

Provided by CRU
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(US$7.56 billion). The net export value 
in 2008 is US$11.9 billion of exports 
offset by US$4.35 billion of imports. 
China’s ten-year CAGR for net exports 
is 64%. This growth far surpasses any 
other exporting country: Poland, with net 
exports of US$2 billion in 2008, had a 
nine-year CAGR of 26%; Hungary had 
a 49% CAGR from 1999 to 2008, but 
2008 net exports were only US$0.6 bil-
lion. No other market with net exports 

above US$0.25 billion has had a ten-
year CAGR above 20% (Slide 1). 

The import and export statistics shown 
in this figure are based on the Global 
Trade Information Services database and 
include the full range of the “8544”wire 
and cable product categories.

exports surged from 2004 to 
2008 

The strongest growth in China’s wire and 
cable exports occurred in the last five 
years. For each year from 2004 to 2008, 
the year-on-year growth in exports was 
more than 30%. The CAGR from 2004 
to 2007 was 39%. In 2008, the annual 
growth rate moderated back down to 
19%, but the amount of increase was 

still a gain of more than US$1.9 billion 
in 2008. India had a larger percentage 
increase in 2008 wire and cable exports, 
at 34%, but the amount of increase was 
considerably less – US$0.2 billion, from 
exports of US$0.4 billion in 2007 to 
US$0.6 billion in 2008.

exports Fell in 2009

Trade data for the last two months of 
2009 were not posted when this chapter 

was written, but the data through Octo-
ber indicate that China’s 2009 exports 
will be down 25% to 30% from 2008. 
This downturn reflects the severity of 
the recession in markets with significant 
imports of wire and cable from China, 
including Japan, South Korea, the US, 
and Western Europe. Exports of wire and 
cable from Japan, South Korea, and the 
US will be down 20 to 30%, like China’s. 
But most other large exporters, including 

Mexico, and the strong exporting mar-
kets of Eastern and Western Europe, will 
see decreases of 30% to 50%.

China’s trade is broadly 
distributed

Mexico is the world’s second largest 
exporter, with US$7.7 billion of wire and 
cable exports in 2008. Of this amount, 
US$4.7 billion were shipments of vehicle 
wiring harnesses – 95% of all Mexico’s 
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exports went to the US in 2008, and 
98% of its wiring harnesses went to the 
US. China’s exports are dominated by 
low-voltage cables and assemblies, wir-
ing harnesses, and coaxial cable. And 
China’s trading partners are more evenly 
distributed throughout all regions, with 
Japan at 18%, US at 15%, and no oth-
ers above 15% (Slide 2). 

automakers drive harness 
exports

The North Asian markets of Japan, 
Korea, and Taiwan and the North 
American markets of US and Canada 
together take in 97% of China’s wire-
harness exports. This reflects China’ role 
in manufacturing automotive harnesses. 
Almost all the world’s leading automo-
tive harness manufacturers have estab-
lished production bases in China, either 
by setting up wholly owned subsidiaries 
or by entering into partnership with a 

local Chinese company. There are now 
more than twenty harness-manufac-
turing operations in which international 
companies have an interest, along with 
many more wholly owned Chinese com-
panies (Slide 3). 

China’s harness exports  
Fell in 2009

In the second half of 2008 and most of 
2009, worldwide consumption of auto-
motive wires dropped with the eco-
nomic crisis. Automakers in the US and 
Japan suffered unprecedented losses 
in Q4 2008 and 2009. Two of Detroit’s 
big three auto companies, Chrysler 
and GM, filed for bankruptcy in 2009. 
Through October, China’s exports of 
vehicle harnesses in terms of value 
(US$) were 29% lower than the cor-
responding total for January through 
October of 2008. Mexico’s exports 
dropped 41% for the same year-on-

year period. The top 10 countries in 
terms of vehicular harness exports 
all had decreases of 25% to 50% in 
export sales, with the exception of the 
Philippines (number nine), which had a 
24% decrease.

domestic harness demand  
Rose

China, on the other hand, had an 
increase of 27% in domestic vehicle 
production from 2008 to 2009. Auto-
motive production was much strong-
er, with year-on-year growth of 33%, 
compared with 20% growth for com-
mercial vehicles. China’s vehicle pro-
duction got off to a mixed start in 2009, 
with automotive production down 2% 
from Q1 2008 to Q1 2009. In the same 
quarter, however, commercial vehicle 
production was up 20% up compared 
with Q1 2008. In subsequent quarters, 
Chinese automotive production surged 
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to a level of 1.8 million per quarter and 
remained there from Q2 through Q4 
2009 (Slide 4).  

China passes us  
in Car sales

Counting domestic vehicles and 
imports, Chinese customers purchased 
13.6 million vehicles in 2009, compared 
with 10.4 million cars and light trucks in 
the US. This was the first time China’s 
demand exceeded that of the US. It also 
was the smallest US market in more than 
25 years. 

China’s vehicle demand was stimulated 
by government incentives, including a 
significant reduction in taxes on cars 
with small engines, subsidies for green 
technologies, and subsidies for farmers 
to buy vehicles. One result is that auto-
makers from the US, Europe, Japan, 
and Korea, are taking stronger interest 
in China not only for purposes of pro-

duction facilities, but also as a market to 
sell finished vehicles. 

Car Market accompanies 
prosperity

Another factor in the rapid growth of 
vehicle demand in China is that the 
country is ramping up from a very low 
penetration rate, especially compared 
with the industrialized nations. In 2006, 
according to China’s National Bureau of 
Statistics, there were 4.3 automobiles 
per 100 households in urban areas, 
and fewer in rural areas. This compares 
with penetration levels above 50% in 
the advanced economies of W. Europe, 
North America, North East Asia. 

China’s automotive market is growing 
at a more rapid pace than its per-capita 
GDP growth. In this regard, the automo-
tive demand is indicative of the country’s 
rapid industrialization and urbanization. 
With China’s economic growth outlook 

and with continued government incen-
tives, China’s domestic vehicle market 
is expected to remain strong in 2010 
and subsequent years.

CHINA’S CAREFULLY 
MANAGED 
ECONOMIC MIRACLE

2008 stimulus Minimizes 
downturn 

After 10 years of often double-digit 
economic growth, the Chinese econ-
omy remains an impressive story. A 
huge part of the country’s economic 
success has derived from manufac-
tured exports. The government has 
promoted industrialization and manu-
facturing industries with credit policies, 
tax incentives, and direct assistance 
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for select industries. When the severe 
recession struck the world economy in 
H2 2008, China clearly had a vulner-
ability in sales to its export markets, 
especially to the US and Europe. But 
the Chinese government moved swiftly 
to limit the fallout, and implemented 
a US$586 billion, two-year, stimulus-
spending program. Major goals of this 
program included: 

•   Spending on power, telecom, road-
way, and other infrastructure, espe-
cially in rural areas;

•   Incentives for domestic consump-
tion;

•   Expenditure to address social wel-
fare, safety, health, and security 
issues. 

 
This stimulus program began in Q4 
2008 and has continued through 
2009. Data on industrial productivity 
and domestic spending suggest that it 
has been successful so far.

China’s 2009 indicators  
stayed positive

With the stimulus program in force, 
spending on construction of roads, 
power lines, telecom networks, hous-
ing, and industrial facilities has remained 
at a high level. Exports have fallen as 
expected, and wire and cable exports 
have been affected as much as other 
export industries. But the sheer size of 
China’s domestic wire and cable mar-
ket has buffered the problems caused 
by the export business losses incurred 
by some of the larger wire and cable 

producers. The year-end assessments 
of China’s 2009 GDP growth are 
between 8.8% and 9.0%, and the out-
look for 2010 is similar, continuing the 
decade-long pattern of rapid transition 
from an agrarian and highly centralized 
economy to an industrial and more 
market-driven economy (Slide 5). 

energy demands Continuing  
to Rise 

China has just completed a decade of 
massive construction in the areas of 
generating capacity and high-voltage 
transmission routes, especially to serve 
the major urban centres in the southern 
and eastern industrial areas. Construc-
tion of energy infrastructure, while not 
completed, will undergo shifts in the 
next decade, as China extends power 
to more rural areas. 

power sources and sites  
are Changing 

China’s power consumption is not only 
a large quantity, but it continues to 
show rapid growth. In Q4 2009, Chi-
na’s national energy consumption was 
more than 300 billion kilowatt hours per 
month, and year-on-year growth was 
at or above 20% for much of 2009. 
China’s power consumption increased 
with a CAGR of 14% from 2000 to 
2007, which is the reason for the past 
decade of strong growth in power cable 
demand. The world’s largest hydroelec-
tric power facility, capable of generating 
9,800 MW, was completed in China’s 
Hubei Province in 2006. In its peak year 
of coal-plant construction (2007), Chi-
na reportedly was completing two new 
coal plants per week. This figure has 
since dropped significantly, and China 
has stepped up investment in renewa-
ble sources. China has a major initiative 
to ramp up wind-turbine production. In 
2009, China announced plans to build 
five new nuclear plants. 

transmission Cable demand  
to stay high

Although the overall capex budgets of 
China’s main transmission operators, 
the State Grid Corporation of China 
(SGCC) and Southern China Power 
Grid (SCG), may be somewhat lower 
in 2010 than previous years, ongoing 
plans to link to international energy 
sources and to tie in remote provinces 
will help to keep demand for transmis-
sion cables at high levels, especially 
medium-voltage cables for domestic 
routes. A further driver of demand is 
the ongoing Village Electrification Pro-
gram, which aims to bring electricity to 
10,000 villages by 2010, with full rural 
electrification by 2015. Much of this will 
be via solar power, with cables installed 
mostly overhead.

new homes drive building  
Wire Market

Construction of apartments is being 
driven by migration from rural to urban 
areas and, as incomes rise and society 
changes, a demand for increased living 
space. Growth rates look likely to slow 
in the period to 2015, but the amount 
of additional residential space needed 
in the period to 2015 is likely to exceed 
that added in the period 1995-2005. The 
number of new residential units or flats 
completed in one year was 4.4 million in 
2007, up from 2.1 million in 2000. This 
figure is still comparatively small com-
pared with the annual demand for 6 to 
7 million new housing units in China’s 
metropolitan areas. 

high demand likely for  
Five years

Beyond 2015, a steep drop in residential 
building looks likely as the increase in 
urbanization and per capita living space 
both slow down. Office/commercial new 
build should become more important as 
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consumer spending and the service sec-
tors expand their share of GDP in the 
longer term. Repair and maintenance is 
also currently a tiny part of overall con-
struction, but should become increas-
ingly important as the stock of buildings 
and infrastructure grows.

building Wire has Role in  
Copper Market

Approximately 40% of the total mar-
ket for low-voltage energy cable is 
building wire. In China, building wire is 
made to national standards GB5023 
and JB8734, with many companies 
also producing cable complying with 
IEC227. The typical building wires used 
in China are PVC insulated types BV 
(single core), BVV (multi-core round), 
BVR (single core flexible), BVVB (multi-
core flat), BLV (single core aluminium) 
and BLVV (multi-core aluminium). Near-
ly all building wire used in China con-
tains copper conductors, with alumini-

um conductors used only in some rural 
areas. Some cable manufacturers offer 
zero halogen alternatives, and there is 
also some use of international types 
of building wire, with British Standard 
cables being common in Hong Kong, 
and US-style THHN types also being 
made locally. 

The intensity of China’s building wire use 
(expressed, for example, in terms of kg 
of conductor weight per square metre 
of floor space) is lower than in the devel-
oped world, but it is higher in China than 
in many other countries at a similar stage 
of development. One reason is that larger 
conductor sizes are used in some situa-
tions. For example, 2.5-square-mm con-
ductors generally are used for lighting 
circuits in residential buildings in China, 
though 1.5-square-mm or 1.0-square-
mm conductors would be considered 
adequate for this application in most 
other countries.

CHINA HAS GROWN 
AS CONSUMER, 
PRODUCER, AND 
NET EXPORTER

domestic W&C tonnes Rose  
15% in 2009

The upshot of China’s trends in ener-
gy, construction, appliances, automo-
tive, and information and communica-
tion technology industries was a 15% 
increase in China’s domestic consump-
tion of wire and metallic cable, in terms 
of unit quantities – tonnes – in 2009. 
This figure does not include the har-
nesses, assemblies, or other connec-
tor-related value-added that is includ-
ed in the “8544” harmonized code of 
international trade statistics. The only 
product area in this segmentation that 
is showing a negative trend in 2009 is 
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copper-based external telecom cable, 
which dropped 32% last year due to the 
dominance of wireless and optical fiber 
technologies in telecom applications. 
The strongest growth was in aluminium 
power conductor, which rose 21%, 
followed by low-voltage power cable, 
which rose 20%. The latter segment 
includes the building-wire products 
used in new residential and industrial 
construction.

prices Cause value to drop

The fluctuations in copper and alu-
minium prices during 2009 resulted in 
lower average prices for metallic cables 
for the year, and an overall decrease of 
4% in China’s domestic market for wire 
and cable. When totaling consumption 
in terms of market value, fibre optic 
cable can be included. The fibre optic 

segment is comparatively small (about 
10% of the metallic cable market val-
ue), but it had strong growth 2009. The 
highest growth product segments were 
fibre optic cables, and metallic cable for 
internal telecom and data, rising 74% 
and 75% respectively in 2009. External 
telecom cable was the worst perform-
ing product segment in terms of market 
value as well as tonnage, dropping 44% 
in value (Slide 6). 

In 2008, China’s wire and cable produc-
tion was 24% of the worldwide total, and 
its consumption was 22% of the world-
wide total. Net imports for most wire 
and cable product segments into China 
are insignificant. The exception is wind-
ing wire. China’s winding wire imports 
amounted to US$0.5 billion in 2008. 
Except for this the data for production 
and consumption in these product seg-

ments shows that China exported about 
9% of its wire and cable production in 
2008. This percentage remained fairly 
stable over the last five years, fluctuat-
ing between 9% and 10% from 2004 to 
2008.  This means that China’s domes-
tic market grew at about the same pace 
as its production and its exports. 

In 2009, the percentage of exports 
dropped to 7%, reflecting the effect of 

the recession in China’s export mar-
kets and the comparative strength of its 
domestic wire and cable market. With 
little downside in the domestic demand 
forecast, China should be able to recap-
ture its past business and restore its role 
in world exports, considering its cost 
structure and its relationships with joint-
venture customers and key investors 
(Slide 7). 
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CHINA WILL HOLD 
ITS POSITION AS 
WORLD’S TOP WIRE 
AND CABLE SUPPLIER

How has China achieved this ascendan-
cy to the world’s top producer and top 
exporter of wire and cable products, and 
can it retain this position? The growth 
of China’ wire and cable industry has 
been achieved as part of the county’s 
transition from a centralized economy to 
a market economy, as well as its transi-
tion from a rural agrarian economy to an 
urban industrialized economy. No other 
country is likely to duplicate this feat, 
considering the following factors:

•   Size of China’s labor force;
•   The strong central government’s role, 

along with a long history of effective 
government bureaucracies;

•   Government policies to promote domes-
tic business investments by offering 
subsidies in such areas as facility and 
energy costs, by structuring tax breaks 
and other incentives, and by making 
strategic use of value-added taxes to 
promote domestic manufacturing;

•   Other progressive government meas-
ures to encourage foreign investment 
and to support key industries in elec-
tronics manufacturing, transportation, 
electric power, and ICT – information 
and communications technology 
(Slide 8). 

This figure shows that China’s wire and 
cable industry has “outperformed” the 
rest of the economy, with a faster rise 
than domestic GDP. The data for wire 
and cable exports are based on the Glo-
bal Trade Information Services’ database 
of trade statistics. The line illustrating the 
data for China’s percent of wire and cable 
exports refers to the percentage that Chi-

na’s wire and cable exports are of the 
world’s total of wire and cable exports. 

how long Can China Continue to 
grow? 

China’s rapid economic development 
has contributed to a surge in demand 
and prices of industrial metals and min-
erals. In recent years, some industry 
observers have expressed concerns 
that China’s growth could end abruptly 
due to over investment, weak financial 
results, and subsequent business fail-
ures. Research by CRU’s economics 
team and its Beijing office finds that, 
despite the current short run issues, 
China’s economic development is still in 
its infancy. The boom could run for dec-
ades and continue driving metals and 
minerals markets:

•   The structural underpinnings of the 
Chinese boom are deeply entrenched, 
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and beyond the coastal areas, Chi-
na’s industrialization is only just begin-
ning. There is little in the fundamentals 
that lead to conclusions that China’s 
growth situation will change adversely 
for its wire and cable manufacturers in 
the foreseeable future.

•   China’s economic development does 
not look out of line with its Asian 
predecessors – the major difference 
is China’s sheer scale.  However, after 
30 years of rapid growth, China is still 
a poor country and its stage of devel-
opment is now similar to Korea and 
Taiwan in the early 1960s. 

•   Chinese construction is currently heav-
ily weighted towards infrastructure 
and new residential building. Demand 
is forecast to be very strong in these 
two sectors on trend, for deep-seated 
strategic and demographic reasons. 

•   Chinese industry is evolving - it is not 
just a manufacturer of clothes and 
toys for export, but it is moving up 
the value added chain and meeting 

domestic demand. This can continue 
to support growth in industrial pro-
duction in excess of GDP - and indus-
trial production could become more, 
rather than less, metals intensive. 

•   Indeed, the key issues are not whether 
there will be sufficient demand from 
China, but whether the global metals 
and minerals industries will be able 
to satisfy China’s needs and how 
the environment will cope with this 
boom.

Could China’s economy deflate?

One common fear is that China's rapid 
growth in all industries could be out of 
proportion with the real opportunities, 
leading to a broader economic col-
lapse. There have been suspicions, for 
example, that official figures are thought 
to overstate investment as a share of 
GDP and adjusted figures show that 
China has yet to hit the peaks seen in 
other Asian countries. Given the current 

dynamics, the implication is that, on 
average, investment growth will continue 
to exceed GDP growth over the next 5 
years or so.

differences among China’s 
Regions

The coastal region drove growth from 
1978 through the millennium, but the 
central and western provinces have 
caught up and approximately kept pace 
over the past five to ten years, and in 
some case, appear to have outpaced 
the coastal region. The centre of China’s 
growth appears to be shifting inland. 
Shanghai is more advanced than oth-
er Chinese provinces, but its stage of 
development relative to the US is equiva-
lent to Hong Kong and Singapore in the 
early 1970s. In 30-plus years, the annual 
growth in Shanghai’s per-capita GDP 
growth could be close to 4.5%, and the 
rest of China would likely be growing 
faster than this.
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US experience shows that it can take 
many, many decades for the process of 
convergence in regional living standards 
to run its course. During this process, 
less developed regions can experience 
prolonged periods of relatively rapid 
growth. However, absolute convergence 
in living standards is unlikely to occur, 
reflecting natural resource endowments 
and first mover advantage – the regions 
that develop first tend to remain the most 
developed. However, US experience also 
shows that a coastal location is not a pre-
requisite for achieving GDP per capita 
levels above the national average, imply-
ing that not all of the inland Chinese prov-
inces will remain relatively poor.

balancing the gdp growth

Approximately half of China’s popula-
tion is now counted among the indus-
trial and urban areas. The rural and 
agrarian remainder has a much lower 

per-capita GDP, according to China’s 
demographic and economic indicators. 
As the standard of living improves for 
the entire population, China’s contri-
bution to worldwide GDP will increase. 
And if past performance is any indicator, 
China’s wire and cable industry also will 
continue to grow with the economy. In 
recent years, this growth has been par-
tially fuelled by the cost advantages of 
manufacturing in China, but in the future, 
the extent of domestic demand also will 
contribute to wire and cable industry 
growth (Slide 9). 

CHINA’S OPTICAL 
CABLE DEMAND 
HAS OUTPACED ITS 
PRODUCTION

China posts Record growth in 
Fibre optics

There is one notable exception to the 
conclusion that China’s wire and cable 
industry has both risen to the challenge 
of supplying domestic customer and 
expanded rapidly enough to capture a 
significant share of export markets. That 
is fibre optic cable. Demand for optical 
cable in China’s domestic telecom net-
works has grown considerably faster in 
recent years than the domestic manu-
facturers’ ability to expand capacity. 

investors are trying to Catch up

China’s telecom cable industry has 
attracted joint-venture participants and 
other outside investors, just as have oth-
er wire and cable product segments. In 
this case, however, a new fibre-making 
factory can take two years to build, and 
an existing factory can take several quar-
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ters to be expanded. And such changes 
have not been able to keep pace with the 
growth in fibre demand. To address the 
current situation, several major domestic 
suppliers, as well as large established 
fibre market participants from Japan 
and Western markets have announced 
investments or expansions in China.

China is almost half the 2009 
World Market

Chinese network operators installed 79 
million km of cabled fibre in 2009, up 
89% from 42 million km in 2008. More 
significantly, the entire world market in 
2009 was 166 million, meaning that Chi-
na was 47% of the world demand. With 
most other markets showing a decrease 
in fibre demand due to the recession in 
2009, China’s increase of 37 million 
fibre-km used up all the world’s spare 
optical fibre capacity. The costs of keep-
ing fibre-making equipment available for 

production or in service are such that 
the industry generally would not have 
a maintained excess capacity of 20% 
or 30% more than near-term require-
ments. If the other markets had not 
experienced lower demand due to the 
recession, China’s network operators 
may have encountered a true short-
age and been unable to complete their 
expansion plans.

Mobile networks spurred Fibre 
demand 

A major development last year was the 
government’s decision to restructure 
the telecom industry, grouping five car-
riers into three, each with mobile, fixed 
line, and broadband licenses. The three 
remaining carriers, which actually are 
holding companies with many local or 
provincial operating companies, are Chi-
na Mobile, China Telecom, and China 
Unicom. 

This restructuring was completed in 
advance of the 3G mobile licenses, 
which were officially awarded in Janu-
ary 2009. This licensing schedule effec-
tively launched a race for the three newly 
restructured telecom giants to upgrade 
their nationwide networks. With the new 
wireless licenses and a commitment to 
strong competition, the carriers have 
been rolling out fibre to support broad-
band services – both fixed line and wire-
less. Although the bulk of the mobile infra-
structure will be built by the end of 2011, 
there will be on-going demand for fibre in 
fixed-line broadband networks, such as 
fibre-to-the-home or building networks, 
which will accompany residential con-
struction and economic expansion for 
many years after 2011 (Slide 10).
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