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Abstract
The research questions investigated here are: How can we measure the indirect
effect of the Inovar-Auto policy in Brazil on auto parts manufacturers in the policy’s period
2013 to 2017? How did this Inovar-Auto policy affect the international competitiveness of
auto parts in Brazil? Furthermore: Based on the Inovar-Auto policy, did Brazil’s associated
industries grow as well? These are the main research questions of this study. Other questions
include whether it is necessary to encompass supporting industries, such as auto parts
manufacturers, in automotive policies. In other countries, it is common to consider both
automobile manufacturers and supporting industries in the automotive policy. Here, this
investigation considers whether an obvious trickle-down effect is valid in Brazil in the policy
period analyzed.
To evaluate the Inovar-Auto policy, three indicators are used; the Global

Competitiveness Index (GCI) of Brazilian automobile parts, auto parts import per automobile

production (IPP), and auto parts export per automobile production (EPP). Regarding GCI,

the analysis shows negative effects. The difference-in-differences (DID) analysis shows a

-0.23 decreasing effect from the Inovar-Auto policy. From the viewpoint of international
competitiveness in auto parts trade, no positive effect from the Inovar-Auto policy is observed.
Regarding IPP, the analysis shows that the self-sufficiency structure of auto parts in Brazil is
somewhat higher than automobile production in other countries. Although the average IPP
value had increased before the Inovar-Auto in Brazil, its IPP value was lower than the average
values of the “Top 5” and “Top 10” comparison country groups as of 2017. One aim of the
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Inovar-Auto policy was to increase the usage of domestically produced products. Thus, this
result (the lower IPP) is thought to be in line with the Inovar-Auto policy aim. Regarding EPP,
the analysis shows that the international competitiveness of Brazilian auto parts remained
quite low worldwide. The Inovar-Auto policy did not improve this situation.
To summarize the analysis; 1. The Inovar-Auto policy is thought to have supported
the high self-sufficiency structure of auto parts in Brazil; 2. The Inovar-Auto policy did not
raise the international competitiveness of the auto parts industry in Brazil. Any trickle-down
effect to improve the auto parts industry was not observed in the policy period.
The Rota2030, the next auto policy to be implemented by Brazil, considers the auto
parts industry and other supporting industries as beneficiaries, unlike the Inovar-Auto policy.
This new policy is expected to bring about more fruitful results in promoting the auto parts
industry in Brazil.

1. Introduction: Purpose and background of the research
The aim of this research is to evaluate Inovar-Auto, the auto policy put in place in
Brazil in 2013 (2012/10/3 7819), from the perspective of its impact on any change in the
international competitiveness of Brazilian auto parts. The Brazilian government implemented
the Inovar-Auto, an incentive policy in Brazil to promote the Brazilian automobile industry,
from 2013 to 2017, as follows.
“Inovar-Auto fosters industry competitiveness by encouraging automakers to produce more
efficient, safer, and technology-advanced vehicles while investing in the national automotive
industry. Inovar-Auto provides these incentives in two ways. It first increases a tax on
industrialized products (IPI) by 30% for all light-duty vehicles (LDVs) and light commercial
vehicles. Second, it imposes a series of requirements for automakers to qualify for up to 30%
discount in the IPI.2 In other words, IPI taxes will remain unchanged for those manufacturers
that meet the requirements, thus incentivizing investments in vehicle efficiency, national
production, R&D, and automotive technology. The program is limited to vehicles
manufactured between 2013 and 2017, after which IPI rates return to pre-2013 levels unless
modifications to the decree are made.”(Quoted from ICCT 1)
The aim of the Inovar-Auto policy was to promote international competitiveness in the
Brazilian automobile industry by increasing usage of domestically produced products
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nationally, enhancing quality, safety, and ecology, increasing new R&D investments, and
fostering cutting-edge innovative technologies. Inovar-Auto ended at the end of 2017. As
Ibusuki et al. (2018) 2 indicate, the Inovar-Auto achieved its numerical targets and benefited
the domestic final automobile original equipment manufacturers (OEMs). The question
asked here is whether Inovar-Auto improved the competitiveness of the automobile parts
industry in Brazil. The automobile industry does not only consist of final car manufacturers
but also of many supporting industries such as auto parts, raw material manufacturers,
machine tools, and dies and molds. The automobile parts industry and other supporting
industries are important not only for production but also for the R&D process. Many countries
have tried to improve their own automobile industry. It is important in emerging countries
with automobile production that a reconstruction of the auto parts value chain occurs for both
production and R&D. Without the accurate design of auto parts, automobiles might fail to
meet expectations on shape, performance, and durability. Without strong auto parts
manufacturers with the ability to produce timely trial products for auto parts as designers’
ideas are explored in R&D, OEMs might face difficulty in generating ideas that improve new
automobiles or in completing designs in short timeframes (e.g., Fujimoto 2013, Baba 2013).
Baba (2016) 3 studied the international competitiveness of auto parts in Brazil,
Mexico, India, and South Korea between 1992 and 2014. He suggests a development model
for auto parts in emerging economies classified into two paths (see Fig 1). One is the Leaped
Development Model and the other is the Dilemma Model. His analysis shows that
international competitiveness of auto parts in Brazil has decreased; in contrast, these
industries in South Korea, Mexico, and India have increased recently (see Fig 2). The
Brazilian auto parts industry was classified into the Dilemma Model in a previous analysis of
auto parts international competitiveness.
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Fig 1. Development model of auto parts in emerging economies (Baba 2016)

Fig 2. Transition of the GCI of auto parts in India, Mexico, Brazil, and Korea (Baba 2016)

The Inovar-Auto policy only targeted OEMs for its incentive benefit. This means
the target was only the final automobile manufacturers. The supporting industries, such as
auto parts manufacturers, could not receive a direct benefit from the Inovar-Auto policy.
There are some that believe there should be a trickle-down effect from the Inovar-Auto, which
would thereby affect auto parts manufacturers. That is, first, the Inovar-Auto would benefit
OEMs, then, second, the ensuing OEMs efforts would benefit the supporting industries, such
as auto parts manufacturers, through their business connections.
4

The research questions investigated in this paper are: How can any indirect effect of
the Inovar-Auto policy on auto parts manufacturers be measured in the policy’s period 2013
to 2017. Did the Inovar-Auto policy affect the international competitiveness of auto parts in
Brazil? Moreover: Based on the Inovar-Auto, did Brazilian supporting industries grow as
well? These are the main research questions of this study. Another question examined is
whether there is a need to include supporting industries, such as auto parts manufacturers, as
part of the auto policies in Brazil. In other countries, it is common to include both automobile
manufacturers and supporting industries in the auto policy. Here, this investigation considers
whether the trickle-down effect is valid in the policy’s period.
2. Analysis measuring the effect of the Inovar-Auto
2.1 Method and Data
To evaluate the Inovar-Auto, three indicators are used. One is the Global

Competitiveness Index (GCI) of Brazilian automobile parts. The formula for the GCI is as

follows: GCI = (export – import)/(export + import). The GCI ranges from -1 to 1, with values
close to 1 indicating strong international competitiveness and those close to -1 indicating
weak international competitiveness. These GCI values are categorized from “very weak” to
“very strong,” as shown in Table 1.
The import and export data to calculate GCI values are extracted from the database
of UN Comtrade 4. For this analysis, HS8708 is used (Harmonized Commodity Description
and Coding System, date 8708). The HS8708 is representative of auto-parts and includes
items such as bumpers, seat belts, auto body parts, brakes, gear boxes, driving-axles, wheels,
suspension, radiators, exhaust pipes, clutches, steering wheels, airbags, and other
miscellaneous auto parts.
Table 1. International Competitiveness of each GCI value (Baba 2016)
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The second indicator is auto parts import per automobile production. This is

abbreviated as IPP (imports of automobile parts per single automobile production).
Automobile production data are from OICA automobile production statistics 5 . The third

indicator is auto parts export per automobile production. This is abbreviated as EPP (exports
of automobile parts per single automobile production). The reason for using these trade unit
values per automobile production is to observe demand and supply structures individually and
the ability of the auto parts industry to manage good or bad economic conditions. Trade
volume is strongly affected by economic conditions. By dividing automobile production, the
structure of the value chain can be observed. Imported auto parts per automobile production
equates to how many imported auto parts are needed for the production of one automobile.
If the domestic auto parts industry has the ability to supply auto parts that satisfy OEMs
demands for quality, cost, and delivery (QCD), the IPP should be a lower number. In the case
of auto parts export per automobile production, it is an important indicator of the
international competitiveness of the auto parts industry in the country. If an auto parts
industry in the country has the ability to supply auto parts that satisfy OEMs demands for
QCD worldwide and, if it has strong production capacity to respond to these demands, EPP
should be a higher number.
These three indicators are calculated from 2008 until 2017. Then, two averages are
calculated. One is between 2008 and 2012, which is before the Inovar-Auto. The other is
between 2013 and 2017, which is after the Inovar-Auto. For data extraction, 36 countries are
selected based on OICA statistics. These countries are those on the list of OICA automobile
production statistics. The countries are Argentina, Australia, Austria, Belgium, Brazil, Canada,
China, Czechia, Egypt, Finland, France, Germany, Hungary, India, Indonesia, Iran, Italy,
Japan, Malaysia, Mexico, Netherlands, Poland, Portugal, Republic of Korea (South Korea),
Romania, Russian Federation, Serbia, Slovakia, Slovenia, South Africa, Spain, Sweden,
Thailand, Turkey, United Kingdom, and USA.
2.2 Classifications
Several data points are introduced to compare results. One is the average values of
all countries with automobile production, which is the “Total Average.” Based on automobile
production volume in 2017, two groups are set, “Top 5” and “Top 10.” As of 2017, the order
of automobile production was as follows; China (production volume of 29 million (M) units),
USA (11 M), Japan (9.7 M), Germany (5.6 M), India (4.8 M), South Korea (4.1 M), Mexico
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(4.1 M), Spain (2.8 M), Brazil (2.7 M), and France (2.2 M).
Based on GDP per capita, the countries are grouped as follows: “High income
economies” (22 countries), “Middle income economies” (13 countries), “Upper middle
income economies” (10 countries), and “Lower middle income economies” (3 countries).
Panel data for GDP per capita for each country are extracted from the World Bank’s Open
Database 6. For classification, “New country classifications by income level: 2017-2018” 7 from
the World Bank is used. Each income group is classified as follows based on GNI per Capita;
“High Income” is over 12,235 US$, “Upper Middle Income” is from 3,956 to 12,235 US$,
“Lower Middle Income” is from 1,006 to 3,955 US$, and “Low Income” is less than 1,005 US$.
3. Results: The Effect on the Auto Parts Industry
3.1 International Competitiveness of Auto Parts: The change in GCI values
Table 2 shows the transition of the international competitiveness of auto parts
(HS8708) in Brazil and in each group from 2007 until 2017.
In 2017, the GCI values for the countries in the Top 10 group were as follows; China
(0.07), USA (-0.19), Japan (0.61), Germany (0.20), India (0.01), South Korea (0.66), Mexico
(0.03), Spain (-0.23), Brazil (-0.43), and France (0.01). Many of them had positive values.
Only three countries, the USA, Spain, and Brazil, had negative values. Brazil was the lowest
among the Top 10. Recently, India and Mexico have been compared with Brazil as emerging
automobile production countries. The GCI values of both Mexico and India were positive and
higher than the value of Brazil in 2017.
The average for each group in 2017 was as follows: Top 5 (0.14), Top 10 (0.07),
High Income (-0.07), Middle Income (-0.35), Upper Middle Income (-0.34), Lower Middle
Income (-0.38), and the total average (-0.17). The GCI values in all the groups were higher
than in Brazil. Brazil’s value of -0.43 was closest to the Lower Middle Income group at -0.38
in 2017.
In the entire period, from 2007 to 2017, the GCI values of Brazil were negative. In
2013, when the Inovar-Auto policy started, the GCI value in Brazil decreased to -0.43 from
-0.28 in the previous year, 2012. Subsequently, the GCI values remained below -0.40
continuously through the Inovar-Auto period. The average value of Brazil’s GCI from 2008
until 2012, five years before the Inovar-Auto, was -0.22. The average value of its GCI from
2013 until 2017, in the five-year period of the Inovar-Auto, was -0.44. The difference in the
five-year averages before the Inovar-Auto and during the Inovar-Auto was -0.22. This means
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that the Inovar-Auto negatively affected the international competitiveness of the Brazilian
auto parts industry.
Table 2. International Competitiveness of Auto Parts: GCI values 2007–2017

Source: Author

The average GCI values of the Top 5 and Top 10 were positive from 2007 until 2017.
The average GCI value of the Top 5 in 2013 was 0.16, which was the same as the previous
year. The GCI average value of the Top 10 in 2013 was 0.11, which was the same as the
previous year as well. This means that the structure of the international competitiveness of
the Top 5 and the Top 10 remained almost the same between 2012 and 2013.
The average value of the GCI from 2008 until 2012 for the Top 5 was 0.13. The
average value of the GCI from 2013 until 2017 for the Top 5 was 0.15. The difference in the
average five years before the Inovar-Auto and in the period of the Inovar-Auto was 0.02 for
the Top 5. The average value of the GCI from 2008 until 2012 for the Top 10 was 0.10. The
average value of the GCI from 2013 until 2017 for the Top 10 was 0.09. The difference in the
average five years before the Inovar-Auto and in the period of the Inovar-Auto was -0.01 for
the Top 5.
Table 3. The DID analysis of International Competitiveness of Auto Part 2008–2017

Source: Author

Table 3 shows the results of the difference-in-differences (DID) model analysis 8.
Here, the average GCI values for Brazil and for the Top 10, except Brazil, are compared,
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between 2008–12 before the Inovar-Auto and between 2013–17 the period of the Inovar-Auto.
The analysis result shows GCI values. The treatment group was Brazil. The control group was
the Top 10 except Brazil. As shown in Table 3, by introducing the Inovar-Auto, the
international competitiveness of Brazil decreased by -0.23 GCI value.
3.2 The Change in the Structure of Automobile Parts Imports: The change in IPP values
To consider the Inovar-Auto effects on the structure of auto parts imports by Brazil,
IPP is introduced. If the domestic auto parts industry has the ability to supply auto parts that
satisfy OEMs demands for QCD, IPP should be a lower value.
Table 4 shows the IPP values for each group from 2007 until 2017, the average
between 2008 and 2012, the average between 2013 and 2017, and the difference between
them. Where the IPP value is lower, the self-sufficiency of the domestic procurement of auto
parts for automobile production is considered higher in these countries. In 2017, the IPP
values in the Top 10 group were as follows; China ($933), USA ($5,950), Japan ($853),
Germany ($7,441), India ($909), South Korea ($976), Mexico ($6,221), Spain ($6,066),
Brazil ($2,019), and France ($6,832). The average IPP for the Top 10 was $3,820, higher than
Brazil’s IPP of $2,019 in 2017. From the viewpoint of automobile parts imports for a single
automobile production structure, Brazil did not need as many imports as other Top 10
countries. This implies that the self-sufficiency rate of auto parts in Brazil was somewhat
higher than the average among the Top 10 countries.
Table 4. Transition in Structure in Automobile Parts Imports (2007–2017, IPP Values, US$)

Source: Author

The average for each group in 2017 was as follows; Top 5 ($3,217), Top 10 ($3,820),
High Income ($13,556), Middle Income ($4,096), Upper Middle Income ($4,564), Lower
Middle Income ($1,755), and the total average ($10,217). Here, the average IPP value for
each group was also higher than Brazil’s. This means that the self-sufficiency rate of auto parts
in Brazil was somewhat higher than in other automobile production countries.
The IPP value of Brazil in 2012, just before the Inovar-Auto, was $1,989. In 2013, it
increased to $2,218 and continued to remain over $2,000. The average value of IPP between
9

2008 and 2012 in Brazil was $1,589; and between 2013 and 2017, it was $2,193. The five-year
IPP average before the Inovar-Auto increased $604 during the Inovar-Auto. However, in
same period, the average for the Middle Income group, including both the Upper Middle
Income and Lower Middle Income groups, increased over $5,000. Both the Top 5 and Top
10 increased over $400 in the same timeframe.
Table 5 shows the results of the DID analysis regarding IPP. As shown, by
introducing the Inovar-Auto, auto parts IPP increased slightly by $201. This means that the
Inovar-Auto did not have a significant effect on the self-sufficiency structure of auto parts in
Brazil.
Table 5. The DID analysis of Auto Parts Import Structure of the Inovar-Auto, 2008– 2017 IPP

Source: Author

3.3 The Change in Structure of Automobile Parts Exports: The change in EPP values
To consider the Inovar-Auto effects on the structure of auto parts exports by Brazil,
the EPP is introduced. If an auto parts industry in a country has the ability to supply auto
parts that satisfy OEMs demands for QCD worldwide and, if it has strong production capacity
to respond to these demands, the EPP should be a higher value.
Table 6 shows EPP values for each group from 2007 until 2017, the average between
2008 and 2012, the average between 2013 and 2017, and the difference in these. In 2017, IPP
values for the Top 10 group were as follows; China ($1,069), USA ($4,037), Japan ($3,563),
Germany ($11,076), India ($928), South Korea ($4,744), Mexico ($6,611), Spain ($3,807),
Brazil ($798), and France ($6,966). The average EPP in 2017 for the Top 10 was $4,360,
obviously higher than the Brazilian EPP of $798. The Brazilian EPP was the lowest in the
Top 10 group.
The average EPP in each group in 2017 was as follows; Top 5 ($4,135), Top 10
($4,360), High Income ($11,285), Middle Income ($3,322), Upper Middle Income ($3,724),
Lower Middle Income ($1,308), and the total average ($8,474). Here, the average EPP value
for each group was higher than Brazil’s. This means that auto parts exports in Brazil were very
low considering automobile production volume.
The EPP value of Brazil in 2012, just before the Inovar-Auto, was $1,110. In 2013,
it decreased to $884, and continued to remain below $1,000. The average EPP value between
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2008 and 2012 in Brazil was $1,009. The average between 2013 and 2017 was $862 in Brazil.
The five-year EPP average before the Inovar-Auto decreased $147 during the Inovar-Auto.
In the same period, the averages for all the groups increased as follows; Top 5 ($480), Top 10
($439), High Income ($170), Middle Income ($745), Upper Middle Income ($874), Lower
Middle Income ($250), and the total average ($473). It seems that only Brazil decreased its
unit exports of auto parts during this timeframe.
Table 6. Transition of the Structure of Automobile Parts Exports (2007–2017, EPP Values, US$)

Source: Author

Table 7 shows the results of the DID analysis regarding EPP. As shown, by
introducing Inovar Auto, auto parts EPP decreased by $651. This means that the Inovar-Auto
did not improve the capability of automobile parts export in Brazil. Thus, the international
competitiveness of Brazilian auto parts remains low as shown in section 3.1.
Table 7. The DID analysis of the Auto Parts Export Structure by the Inovar-Auto, 2008–2017 EPP

Source: Author

Considering the international competitiveness of auto parts, this EPP decrease for
Brazil is thought to be remarkable. To compare EPP in more detail, differences in EPP values
between each of the groups and Brazil were calculated and are summarized in Table 8. Where
the values are larger, the unit export in each group is larger than in Brazil. The formula is as
follows; f(x) = EPP of each group in each year - EPP of Brazil in each year. For example, in

2007, Brazil’s EPP was 828 and that of the Top 5 group was 3,149. Then, 3,149 – 828 = 2,321,
as we see in Table 6 where the Top 5 value is 2,320 in 2007. There is a difference in 2,321
and 2,320 caused by rounding to the nearest unit.
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Table 8. Differences in EPP of Each Group and Brazil (2007-2017, US$)

Source: Author

The five-year averages between 2008 and 2012 of these differences with each group
and Brazil were as follows; Top 5 ($2,333), Top 10 ($2,967), High Income ($12,325), Middle
Income ($1,578), Upper Middle Income ($2,095), Lower Middle Income ($-212), and the
total average ($8,249). In this period, before the Inovar-Auto, only the Lower Middle Income
group was smaller than Brazil’s. On the other hand, the five-year average in the next period,
between 2013 and 2017, and the differences with these groups and Brazil all became larger as
follows; Top 5 ($2,960), Top 10 ($3,553), High Income ($12,641), Middle Income ($2,471),
Upper Middle Income ($3,116), Lower Middle Income ($185), and the total average ($8,869).
This means that only Brazil failed to increase unit automobile parts exports in this period,
among all groups.
4. Summary and Implications
In this paper, the effects on the auto parts industry of the Inovar-Auto are measured
using the indicators GCI, IPP, and EPP. Regarding the GCI, the analysis shows a negative
effect on the international competitiveness of the auto parts industry in Brazil. The average
GCI value in the five-year period of the Inovar-Auto decreased by -0.22 compared with the
average value in the five years before the Inovar-Auto. The decrease in the GCI was the largest
in Brazil compared with each of the other groups analyzed. The DID analysis showed a -0.23
decrease from the Inovar-Auto. From the viewpoint of international competitiveness of auto
parts trade, no positive effect of the Inovar-Auto was observed.
Regarding the IPP, the structure of auto parts imports per automobile production in
Brazil, the analysis showed that the self-sufficiency structure of auto parts in Brazil was
somewhat higher than automobile production in other countries. Although the average IPP
value increased before the Inovar-Auto in Brazil, the IPP value was lower than the Top 5 or
the Top 10 as of 2017. One aim of the Inovar-Auto was to increase the use of domestic
production nationally. This result is thought to be in line with the Inovar-Auto policy aim.
Regarding EPP, the structure of auto parts exports per automobile production in
Brazil, the EPP value shows the ability and capacity of international competitiveness in the
12

auto parts industry in the country. Brazil’s $1,009 five-year EPP average before the InovarAuto was lower than that of the Top 5, Top 10, High Income, Upper Middle Income, and the
World total average. The next five-year EPP average in Brazil decreased by $147 and was the
lowest among all groups, including the Lower Middle Income group. From 2008-12 to 201317, only Brazil’s EPP decreased in value. The analysis shows that the international
competitiveness of the Brazilian auto parts was quite low worldwide. The Inovar-Auto did not
improve this situation.
To summarize the analysis; 1. The Inovar-Auto appeared to continue the high selfsufficiency structure of auto parts in Brazil; and, 2. The Inovar-Auto did not raise the
international competitiveness of the auto parts industry in Brazil. Further, any trickle-down
effect to improve the auto parts industry was not observed in the policy period.
QCD are general global indicators that motivate and decide procurement in the
automobile industry. According to my field survey on OEMs and auto parts manufacturers in
Brazil, the quality of Brazilian auto parts are not inferior compared with other countries. The
problem is price, production term, and production capacities. These manufacturers suffer
from high labor costs, high interest rates for borrowing money for investment, high tariffs on
importing raw materials, and high tariffs on importing new machines to enhance their
production ability and production capacity. Worldwide, it is very common to introduce
industrial development policy that supports the associated industries, such as the auto parts
industry, to improve the automotive industry. Many countries competitive with Brazil have
introduced this kind of policy. As shown in this analysis, the trickle-down effect was very
limited. The results of this study imply that it is better to introduce direct policy effects for
the auto parts industry to improve its international competitiveness.
At present, the auto policy ROTA2030（ROTA 2030 Mobilidade e Logistica; 13755）
has replaced the Inovar-Auto and is in practice in Brazil. This time, the incentive target of
ROTA2030 includes the auto parts industry and other supporting industries based on the
contributing degree to R&D, fuel efficiency, and reducing import tariffs on auto parts that
could not be procured domestically in Brazil. The new policy aims to achieve a more fruitful
result in promoting the auto parts industry in Brazil.
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