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ABSTRACT  

 
The aim of this study is to investigate whether the so-called crowding-in effects of complementarity or 
the crowding-out effects of substitution occurred between public investment and private investment in 
Brazil from 1982 to 2013, through a historical investigation and an econometric analysis using the vector 
error correction (VEC) model. The trajectory of the Brazilian economy and the empirical results show the 
presence of crowding-in between public and private investments in the period, in accordance with the 
Keynesian and structuralist approach, which is justified by the effects on the demand (via the Keynesian 
multiplier of spending on income and via the expansion of the domestic market particularly provided by 
infrastructure) and the supply of private capital (through the reduction of production costs and increasing 
productivity and via structural changes for new productive activities, facilitated by public procurement 
policy). Complementarity with regard to both the investments of the public administration and federal 
government-owned enterprises is confirmed. Furthermore, a special causal relationship is observed 
between public investment and the output of industrial manufacturing, which, from the structuralist 
perspective, is a sector that is considered to be a driving force of the economy. 
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growth. 
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Introduction 

 

At the dawn of the second term of President Dilma Rousseff, fiscal adjustment and the crisis of 
federal government-owned enterprises, especially Petrobrás, should reduce public investment in the short 
term and the medium term. What the effect on private investment will be is a direct concern, considering 
the importance of investment to economic growth, in addition to the effect of the already reduced 
investment levels on the gross domestic product (GDP) compared to other emerging industrial 
economies.1 Thus, the debate over the relationship between public and private investment, in addition to 
its implications for growth and development, is worth examining in both theoretical and empirical terms. 
The objective of this study is to revisit the economic trajectory of Brazil to understand how public 
investment decisions, in terms of both the public administration and the business activity of government-
owned enterprises, are historically associated with private decisions to invest in gross fixed capital 
formation (GFCF). The role of infrastructure is also emphasized. 

To that end, in section 1, a historical-economic analysis is conducted on the growth trajectory of 
the country between 1982 and 2013, paying particular attention to investment and analyzing its public and 
private components, in addition to the factors associated with its behavior. Section 2 presents the vector 
error correction (VEC) econometric model and its results, estimating 3 models for testing the relationship 
between public and private investment; in addition, the effects of the real exchange rate, the capacity 
utilization level, and the profit share are also investigated. 2 Furthermore, a model for analyzing the effect 
of public investment on the output of the manufacturing industry is tested. 
 The selection of the initial year for the period investigated in this study not only was made to 
satisfy the degree of freedom necessary for the VEC with annual series but also took into consideration 
the legal-institutional period that began in 1981. At that time, public finances began to be observed via 



the government's operating result, which deducted the monetary and exchange rate depreciation payments 
from the debt of the public sector borrowing requirements (PSBRs). As Silva (2006) clarified, up to that 
point, government-owned enterprises were not involved in the determination of the results of the public 
sector. Additionally, the growth limitation on the nominal investment of government-owned enterprises 
was determined, contributing to the government’s encouragement of the adjustment of its ongoing net 
debt derived from the growing burden of real interest involved in the public debt. Thus, the series begins 
in 1982 — when these changes had already been implemented — and extends until 2013, which is the 
last year that all of the variables used in the econometric model applied in this study were available. 

The interpretation of the historical trajectory and of the results from the VEC follows the 
Keynesian and structuralist theoretical approach.3 According to this perspective, there is complementarity 
(crowding in) between public and private investments, whereas, on the contrary, in the neoclassical view, 
there is substitution (crowding out). 4 In short, substitution is justified mainly by the raising (expected and 
effective) of interest rates to finance public sector expenditure through the public debt, which would 
reduce the availability of credit to the private sector and, consequently, its investment (JACINTO & 
RIBEIRO, 1998). By contrast, complementarity occurs because of 4 main induction mechanisms: 2 on 
the demand and 2 on the supply, as summarized by Reis (2008).  

On the demand side, public investment causes induced private investment, first, through the 
traditional Keynesian multiplier effect of spending on income and, second, by the physical expansion and 
integration of the domestic market, particularly through infrastructure. On the supply side, the services 
facilitated by the investment of the business activity of the government and by the public administration 
reduce the production costs of private investment and increase the productivity of firms and the economy 
in general. Furthermore, public investment and the procurement policies of government-owned 
enterprises may constitute autonomous demand, which encourages the use of idle capacity or the 
extension of the productive capacity of sectors that otherwise would not have the stimuli to produce. The 
more sophisticated the sectors driven by demand from public investment are, the more the industrial 
structure is directed to a configuration that gives greater dynamism to the economy, heading toward 
economic development, as discussed in the concluding section. 
 

 

Section 1. Trajectory of investments in Brazil between 1982 and 2013 

 

In the 1980s and 1990s, the Brazilian economy underwent a transformation of the macroeconomic 
regime, which, from the domestic perspective, was related to the redemocratization process and to 
changes concerning the role of the State in the political-economic and ideological spheres and, from the 
external perspective, was related to the new configuration of the international financial system based on 
the flexible dollar standard (SERRANO, 2002) and on the processes of financial and productive 
globalization, which induced peripheral countries to ease commercial and financial restrictions 
(MEDEIROS, 2007). Figure 1 shows that the GDP, the output of the manufacturing industry, and the 
GFCF exhibit very similar behavior: the GDP directly responds to variations in investment (from the 
demand perspective) and is also affected by the manufacturing industry (from the supply perspective). As 
shown in the appendix, from 1982 to 2013, the average annual real growth (in Brazilian reais [BRL] at 
1980 values) in the GDP was 2.8%, whereas for the GFCF, it was 2.7%. The manufacturing industry had 
low levels of growth, with an average annual real variation that was practically zero. In 1982, its share of 
the GDP reached 30.8% but ended the period at approximately 12%. The investments in these 32 years 
were equivalent, on average, to 15.7% of the GDP (in BRL at 1980 values) — they reached their peak at 
the beginning of the series (20%) and ended at 17%. Public investment, which, in the 1980s, came to 
represent 30% of the GFCF total, decreased until reaching the minimum at the end of the 1990s and early 
2000s (13% in 1999) and subsequently recovered until it represented 26% of the GFCF total in 2013 
(Figure 2). 
 
 
 



Figure 1. GDP (market prices), GDP of the manufacturing industry, and GFCF (1982-2013) 

Source: Prepared from the IPEADATA and IBGE. 
 

Figure 2. Total GFCF of the public and private sector in Brazil, 1982-2013 (as percentages of the 

GDP, in Brazilian Reais at 1980 values, calculated by the internal deflator of the GFCF) 

Source: Prepared from IPEADATA and IBGE data. 
 
The Brazilian debt crisis in the late 1970s and early 1980s was interpreted as a problem resulting 

from the State’s management model (FRANCO, 1999), which culminated in the adoption of a 
macroeconomic regime in line with the general requirements of the International Monetary Fund, whose 
power and influence grew after loans in the early 1980s (CARNEIRO & MODIANO, 1990). Such a 
regime increasingly framed the mechanisms for intervention in the economy and the expansion of public 
investment. For example, government-owned enterprises were included in the accounting of the PSBR in 
1981, the revenues from them were unlinked in the Constitution of 1988, and price policies were used 
arbitrarily to contain inflation, which destroyed the self-financing capacity and exacerbated the debt 
problem of government-owned enterprises (SILVA, 2006). Thus, public investment suffered a sharp drop 
throughout the 1980s, and apparently as a reflection of this movement, there was a decline in private 
investment. The loss of domestic dynamism intensified the vulnerability of the economy, with increasing 
deterioration in the balance of payments, of the public sector, and of industry, which suffered more 
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acutely from the setbacks resulting from increased competition and also from its relative technological lag 
in various areas (CARNEIRO, 2002). 

According to Grasel (1995), with the objective of increasing the availability of foreign currencies 
for the payment of foreign debt in the early 1980s, the orientation of economic policy was to ensure 
greater trade surpluses by reducing imports and increasing exports. Additionally, government expenditure 
was tightened for both investment and spending of a social nature, which resulted in the deterioration of 
public services such as health, education, and transport. By 1984, the economy had recovered, signaling a 
new increase in 1985 with the acceleration of inflation. 5 The indexing policy to control inflation resulted 
in increasing wage tightening, which translated into the reduction of the real minimum wage until the 
implementation of the Cruzado Plan (Plano Cruzado) in 1986 (LAMONICA et al., 2012). The failure of 
the Cruzado Plan and successive stabilization plans was accompanied by increasingly weak economic 
growth, 6 with the acceleration of inflation and a reduction in public and private investment, as shown in 
Figures 1 and 2. In particular, the Federal Constitution of 1988 hindered public investment because of the 
linking of federal government revenues excluding the infrastructure sectors and also because of the cuts 
to a series of funds directly linked to government-owned enterprises (SILVA, 2006).  

Between 1990 and 2002, the processes of trade and financial liberalization, particularly 
privatization, intensified. This development was marked by the National Privatization Program (Programa 
Nacional de Desestatização),7 which caused a sharp decline in the investment share of government-owned 
enterprises in relation to the GDP, with no corresponding increase in the private sector until 1994. Based 
on the diagnosis that domestic savings would not be able to finance the growth of the country and that 
government-owned enterprises were inefficient and costly, the governments of re-elected President 
Fernando Henrique Cardoso sped up the privatizations, freeing the flow of financial resources, removing 
economic barriers to attract foreign capital, pursuing primary surpluses, and keeping the real interest rate 
as one of the highest in the world as a key anchor of the inflation stabilization achieved by the Real Plan 
(Plano Real) beginning in 19948 (POHLMANN & TRICHES, 2008).  

The exchange rate anchor of the first phase of the Real Plan fulfilled its role in terms of assisting 
the economic stabilization policy, especially in relation to the reversal of inflationary expectations; 
however, coupled with high interest rates and the increase in imports, it inhibited part of the opportunity 
afforded by the potentially favorable effects of the Plan’s price stabilization with regard to the tendency 
of entrepreneurs to invest, as stated by Bielschowsky (2002).   

The reduction in public investment in the second half of the 1990s was marked, on one hand, by 
the absolute contraction of the GFCF of government-owned enterprises, which was related to the 
privatizations, and on the other hand by the reduction of the GFCF of the public administration, which 
was sacrificed to promote fiscal surpluses, taking into consideration the linking of other items required by 
the Constitution, as noted above. The decrease in fixed public investments particularly affected the energy 
and transport infrastructure sectors. The effect on private investment would soon be felt, given that as 
noted by Coutinho and Ferraz (1994), infrastructure is fundamental for the advancement of the systemic 
conditions of business competitiveness, especially industrial business. It provides positive externalities to 
companies that are primarily associated with a reduction in production costs, increasing the profitability 
of private investments. Thus, infrastructure investment, which is generally public or made through public-
private partnerships (PPPs),9 raises aggregated supply and demand. Additionally, infrastructure can be a 
special way of introducing technological innovations and, therefore, growth in productivity.10  In addition 
to having a positive impact on the investment and profitability of firms, infrastructure provision also acts 
in the social sphere, improving the living conditions of the population.  

Although private GFCF had risen in the second half of the 1990s because of the financial 
contributions of the privatizations, 11it was also encouraged by the recovery in purchasing power made 
possible by the stabilization of the currency due to the implementation of the Real Plan; however, this 
development had no way of sustaining itself and retracted again after the currency devaluation and 
adoption of the inflation-targeting system starting in 1999. In 2000, the Fiscal Responsibility Act (Lei de 
Responsabilidade Fiscal - LRF) was passed, which, in accordance with its first article, had the main 
objective of "establishing public finance standards focused on responsible fiscal management". According 
to the second paragraph of the first article in question, it was based "on planned and transparent action for 



risk prevention and the correction of deviations that affect the balance of public accounts". As Silva 
(2006) clearly indicates, such a balance would be achieved by meeting result targets involving revenue 
and expenditure and complying with limits and conditions for the waiver of revenue and the generation of 
expenditure related to personnel, social security, debt, credit operations, the concession of guarantees, and 
the recording of balances payable. The provisions of the LRF would cover the investments of both the 
public administration and dependent government-owned enterprises, which are defined as "controlled 
companies that receive financial resources from the controlling entity for the payment of expenses related 
to personnel or general or capital expenses, excluding, in the latter case, those expenses arising from 
increased shareholder participation". These companies differ from controlled companies, which are 
defined as "companies whose majority of share capital with voting rights belongs, directly or indirectly, 
to the entity of the Federation" (LRF, art. 2, apud SILVA, 2006, p. 89). The LRF also expanded the scope 
of the Budget Guidelines Law (Lei de Diretrizes Orçamentárias - LDO), which was implemented to: 

outline the balance between revenue and expenditure; establish criteria and ways of limiting the 
commitment of expenses to the occurrence of lower than expected revenues so as not to compromise 
the primary result targets established (LRF, art. 4, item I, subparagraphs (a) and (b)). The LRF also 
resolved to insert, in the LDO, the Fiscal Targets Appendix, in which annual goals are established for 
income and expenses, the nominal result, and the primary result, in addition to the amount of public 
debt for the three subsequent years. (LRF, art. 4, §1, apud Silva, 2006, p. 89) 
 

As a result of this new legal framework, as argued by Silva (2006) and Hermann (2005), the 
creditors of the public debt came to be prioritized. In addition a fiscal adjustment was carried on, 
downsizing the consumption and investment expenditure. As in the privatization processes, the ultimate 
objective of the targets adopted during the governments of President Cardoso was to organize the state 
apparatus in a direction that was more regulatory than interventionist in an effort to encourage and 
facilitate the entry of foreign investment flows to boost economic growth. However, as stated by Reis 
(2014), what was observed was, on one hand, momentary relief from the pressure on the exchange rate 
and effective monetary stabilization, the attraction of speculative capital, and an improvement in the 
short-term indicators for financial capital but, on the other hand, low economic growth, a reduction in 
investment, and an increase in the public debt, with the persistence of the problem of recovering effective 
demand associated with the advance of unemployment. 

With the deterioration of infrastructure investments from 1980 to 2002, which was exacerbated by 
the conservative macroeconomic regime, there was soon a degradation in productive operating 
conditions. Industrial production underwent a process of regressive specialization, with a decrease in 
intra-sectorial relations and a loss of national density in the productive chains in technology-intensive 
industries, which thereby became more dependent on imported products (CARNEIRO, 2002). 

In the period covering the first government of Luiz Inácio Lula da Silva (2003-2006) and part of 
his second term until the international economic crisis of 2008/2009, there was growth in most of the 
macroeconomic indicators, respecting the inflation targeting system: a growing trade balance, the level of 
activity and revenue, declining unemployment, falling interest rates, and a decrease in the public debt 
(PUGA, BORÇA JÚNIOR, & NASCIMENTO, 2010). Even including the crisis, between 2003 and 2010, 
Brazil had the best growth cycle in 3 decades, which was associated with the performance of the external 
sector (REIS, 2014), not only on account of both the flows of goods and services and the net entry of 
financial flows12 but also strongly related to the great expansion of the domestic market. Between 2003 
and 2010, the GDP (in BRL at 1980 values) grew at an average of 4.1% per year, nearly twice that 
observed between 1980 and 2002 (2.4% per year). From 2003 to 2013, the average annual growth was 
3.5%, whereas between 1994 and 2002, the evolution was 2.6% per year in real terms (BRL at 1980 
values).  

In 2003 and 2004, there was a significant financial adjustment process in companies, which, once 
it passed, sparked an upward investment cycle in Brazilian industry and infrastructure, based on the 
public-private concessions leveraged by the Growth Acceleration Plan (Plano de Aceleração do 
Crescimento - PAC) — launched in 2007 — and its subsequent developments. The PAC putatively 
emerged to represent the resumption of the planning and execution of large social, urban, logistical, and 



energy-related infrastructure works in the country. In the first years of execution, the program contributed 
to the increase in Brazilian public investment from 2.6% of the GDP (BRL at 1980 values) in 2006 to 
4.1% in 2010 and also contributed to a record increase in the number of jobs: according to the Ministry of 
Planning, 8.2 million jobs were created (MINISTÉRIO DO PLANEJAMENTO, 2014).   

Puga, Borça Júnior, and Nascimento (2010) noted that as a result of the PAC, in addition to the 
increase, investments underwent a sectorial rearrangement, with an increase in the relative importance of 
capital goods. Given that the growth cycle of the period in question began with greater dynamism in 
global demand, it had a positive impact on the profitability of exporting sectors such as steel, paper and 
pulp, and mining. Simultaneously, the expansion of domestic credit markets (and via the capital markets) 
meant that from the middle of 2008, the cycle of investments had broadened beyond the exporting sectors 
to also include investments focused more on the domestic market — particularly consumer and 
intermediate goods — and on infrastructure (REIS, 2014). During the term of President Dilma Rousseff 
(2010-2014), the second phase of the PAC arrived in 2011 with more resources and partnerships with 
states and municipalities to execute infrastructural works. In 2013, the Program for Investment in 
Logistics (Programa de Investimento em Logística - PIL) was announced, which anticipated concessions 
for Brazilian highways, railways, ports, and airports to prepare the country for the upcoming mega-events 
of the World Cup and the Olympics (MINISTÉRIO DO PLANEJAMENTO, 2014). 

During the worsening of the international crisis, Brazil was hit at a moment when different sectors 
had projects, which were partially halted, for expanding their capacity. The uncertainties created by the 
crisis, in relation to its impact and duration, exacerbated the reduction in investments. The export sectors, 
which had led the initial phase of the cycle, were affected more intensely (PUGA, BORÇA JÚNIOR, & 
NASCIMENTO, 2010). To avoid any further collapse of the GFCF, in addition to the PACs, the 
government set in motion anti-cyclical strategies to sustain investment. It is important to stress the 
importance of the performance of the funding programs of the National Bank for Economic and Social 
Development (Banco Nacional do Desenvolvimento Econômico e Social - BNDES), in addition to the 
programs of the public banks for housing and consumer credit (DE PAULA & FERRARI FILHO, 2011). 
In legal terms, it is also essential to remember that in 2009, the government removed the Petrobrás and 
Eletrobrás groups from the calculation of the primary surplus and stopped disclosing the figures of 
government-owned enterprises. In that year, the primary result would have fallen from the official 1.31% 
to 0.72% of the GDP with the inclusion of government-owned enterprises. Zanatta (2014) argued that 
"between 2007 and 2013, the primary result of government-owned enterprises turned into a growing 
deficit, recorded in six of the seven years", in contrast to the growing surplus that these companies had 
recorded between 2002 and 2006. 

It is noteworthy that in addition to the stimulus in public investment promoted by the PAC, as 
highlighted by Gobetti (2010), the privatization process continued during the Lula government — 
approximately 110 federal and 28 state government-owned enterprises were completely or partially 
privatized between 2003 and 2009. In relation to the companies that remained majority-owned by the 
federal government, it is important to note that until 2013, Petrobrás had grown and increased 
profitability, becoming one of the largest groups in the global oil sector. After having resisted the 
privatization process of the 1990s and passing through the capital liberalization, its relevance exceeded 
the interests of its shareholders and suppliers, even considering its role as a public company. Accounting 
for approximately 10.5% of the productive investments in the country in 2013, Petrobrás alone generated 
in that year a GDP comparable to countries such as Slovakia and Ecuador (COSTA, 2014). Its ascension 
and decline hold a direct relationship with some capital-intensive sectors of industry, notably the 
Brazilian shipbuilding industry. Petrobrás’s offshore oil and gas production, in addition to the decision to 
contract vessels produced in Brazil with increasing percentages of local content, reenergized the dying 
Brazilian naval industry starting in the early 2000s. For example, the number of officially registered 
workers within the shipbuilding industry increased from 1,900 in 2000 to 71,000 in March 2013 
(CAMPOS NETO, 2014). 13  Thus, contrary to predictions that advocated a trend of deflation or 
weakening of the remaining government-owned enterprises, the companies majority-owned by the federal 
government increased their contribution to the GFCF from the first to the second decade of this century, 
increasing from 0.8% of the GDP in 2002 to 1.9% in 2013 (in BRL at 1980 values).  



Therefore, in the post-crisis period, which includes the first term of President Rousseff, from 2010 
to 2013, the value of the share of the GFCF in the GDP reached an average level of 17%, clearly 
recovering in relation to the early 2000s but not returning to the level of the early 1980s (Figure 2). 
Infrastructure investments, followed by the increase in the country's external competitiveness, contributed 
to providing new investments in other sectors, increasing the supply of jobs and, consequently, increasing 
the distribution of income (GONZALES, 2014). However, beginning in 2010/2011, the limits to the 
growth model based on the domestic market and on the redistribution of income had become clearer. 
From the perspective of Teixeira and Pinto (2012), the significant increase in the consumption of 
families, due to the dynamics of employment and the increase in income in addition to the increases in the 
minimum wage and social programs such the "Bolsa Familia" (Family Allowance), were not 
accompanied by an equivalent expansion in industrial production because of income going abroad due to 
an increase in imports. On the contrary, the domestic manufacturing industry has been particularly 
shaken, largely, but not only, because of the appreciation of the exchange rate since 2007. As Summa and 
Serrano (2015) argue, in 2011 and 2012, industrial production showed negative variations that were also 
associated with the growing idle capacity, thus preventing or reducing the expansion of private 
investment, which progressively leads to unemployment and informal employment. The drop in output 
was not greater only because of the elevation of the GFCF of public investments, notably government-
owned enterprises, as can be inferred from the research data of this study. 

In the evaluation of Summa and Serrano (2015), the "rudimentary slowdown" of the domestic 
economy after 2011 was not mainly due to difficulties on the demand side that resulted from both 
external and internal factors but mainly due to the shift in the macroeconomic regime since 2011. During 
the growth phase, primarily between 2004 and 2010, there were no structural changes toward 
sophistication that would reduce external vulnerability during the reversal of the cycle. Attempts at 
inducing investment and exports, both in fiscal and monetary terms, through tax exemptions and a 
reduction of public interest payments, did not have the expected effect. Thus, from 2011 onward, the 
GFCF, the output of the manufacturing industry, and the GDP have all fallen in real terms.  

In the analysis of the Brazilian economic history between 1982 and 2013, it can be concluded that 
public investment generally positively related to private investment and economic growth, primarily due 
to the stimulation of the manufacturing industry. Thus, the decline in public investment since 1980 until 
the beginning of the 2000s led to the low growth of private GFCF, generating a downward trajectory in 
the growth rates for the industrial sector of the economy and, consequently, for output as a whole. Since 
the recovery of public investment after 2003 — which was mainly based on government-owned 
enterprises and directed investment to infrastructure, counting on a favorable macroeconomic regime — 
private investment resumed, and so did economic growth. At the end of the period, after 2011, the 
reversal of the macroeconomic regime favorable to the increase in demand, in addition to domestic 
conditions, has hindered private investment from recovering, especially in the manufacturing industry — 
despite the maintenance (albeit forced) of the investments of the main government-owned companies 
(Petrobrás and Eletrobrás). However, it does not seem to be a case of crowding out but rather a structural 
and macroeconomic difficulty in investing due to the lack of competitiveness and the sales perspective of 
domestic industry. Borrowing the words of Mazzucatto (2013), more than crowding in, public 
investments need to assume the role of “dynamizing-in”, in the sense of opening and formatting markets 
and enabling radical innovations that lead to industrial sophistication, which is associated with 
technological progress and an increase in productivity and revenue – triggering robust economic 
development processes. 
 
 
Section 2. Econometric analysis of the effects of substitution or complementarity between public 

and private investment 

 
Section 1 highlighted that in Brazilian economic history, particularly between 1982 and 2013, 

public investment positively related to private investment and economic growth, especially after the 
stimulation of the manufacturing industry. In light of this historical finding, the objective of this section is 



to empirically investigate the importance of public investments in stimulating private investments and the 
importance of this variable as a stimulus for the manufacturing industry. 

To test these relationships, first, the relationship between public and private investment and some 
control variables considered important for the investment trajectory are estimated. Subsequently, the 
empirical analysis investigates the importance of public investment for the manufacturing industry. Four 
models are estimated, 3 of them capturing the importance of public investment for private investment 
with different control variables and a fourth capturing the relationship between the GDP of the 
manufacturing industry and public investment. The formalization of the models that are estimated as 
follows: 
 

 
Model 1:  
 
GFCFprivate = f(GFCFpublic; GDP; RER) 
 
 
Model 2:  
 
GFCFprivate = f(GFCFpublic; GDP; PROFITshare) 
 
 
Model 3:  
 
GFCFprivate = f(GFCFpublic; GDP; LUIC) 
 
 
Model 4:  
 
GDPind = f(GFCFpublic) 
 

 
where GFCFprivate is private investment, GFCFpublic is public investment, GDP is the gross domestic 
product, PROFITshare represents the portion of the profit in the revenue, RER is the real exchange rate, 
GDPind is the GDP of the manufacturing industry, and LUIC is the level of use of installed capacity. 

The rationale for the selection of the 3 models that estimate the determinants of private investment 
as a function of public investment is to investigate the existence of the crowding-in and crowding-out 
effects. Based on the demand and structuralist perspective, other variables, which are analyzed separately, 
are chosen. The first model includes the real exchange rate, which affects the prices of exports and 
imports and, therefore, private investment with regard to its competitiveness in the domestic and external 
markets, and the purchase of inputs and raw materials. In models 2 and 3, the idea is to capture the 
contribution of the GDP to private investment, expecting the Keynesian interpretation that its increase 
positively influences the expectations of entrepreneurs because it signals an expansion of demand and the 
need to increase production capacity, thereby increasing the levels of investment. It would be likely that 
there is a time lag of 1 or 2 periods in this variable. Model 2 also includes the share of profits in the GDP, 
understanding that there would be a reduction in private investment, given the lower share of the profit in 
the revenue because, for Keynes, it raises the marginal efficiency of capital (the expectation of profit 
given an expectation of effective demand) relative to the short-term interest rate. Furthermore, in the 
approach of Kalecki, investment in fixed private capital in a capitalist economy depends on the 
accumulation of the capitalists, in addition to other factors, such as inventory and technological progress. 
As suggested by Studart (1992), in model 3, the level of use of installed capacity (LUIC) is also 
considered as a proxy of demand for determining investment. This variable measures the level of activity 
of the industry — it is available from the Getulio Vargas Foundation (FGV) and also at IPEADATA (on 



an annual basis). It is expected that the higher its level is, the greater the private investment. Furthermore, 
temporal lags are expected for the real exchange rate, share of profits, and capacity utilization, 
considering the adjustment of contracts. Model 4 seeks to demonstrate how public investment particularly 
affects the output of the manufacturing industry, which, as Marconi, Reis, and Araújo (2014) clarify 
based on the first and second law of Kaldor,14  is critical for economic growth and the increase in 
productivity, particularly in middle-income countries. Interestingly, the estimates from different models 
with the same objective seek to discover whether the investigated relationship remains, even using 
different model specifications. 

Regarding the sources, it must be clarified that the quantitative analysis of investment in the 
Brazilian economy is complicated, particularly considering the long time series and also because of the 
availability and quality of data. One of the reasons for this difficulty is that when using annual data, the 
sample needs to go sufficiently back in time to obtain the appropriate degrees of freedom for econometric 
models. A second reason is that research on the public administration and government-owned enterprises 
was discontinued by the Brazilian Institute of Geography and Statistics (IBGE) in the early 2000s, and the 
information regarding recent public GFCF was decentralized. A third reason is the structural breaks in the 
variables for public and private investment and in the others that directly influence their behavior, both 
for supply and demand. Investment, which is generally volatile and potentially unstable in nature 
(Keynes, 1936), in Brazil has passed through different macroeconomic contexts since 1980s — high 
inflation, financial and trade liberalization, subsequent privatization processes, and the later recovery of 
growth based on a positive internal and external time, followed by the international crisis of 2008/2009 
and the cooling of the domestic consumption dynamics. Finally, investment also underwent changes in 
the legal-institutional regulations; for example, limits to productive investments in government-owned 
enterprises, the law on fiscal responsibility, the tax regime in relation to the inclusion or non-inclusion of 
government-owned enterprises in the primary surplus result, etc. 
 From 1982 to 2002, the series from the IBGE for Statistics of the 20th Century, which are 
available from the IPEADATA (reference year 2000), were used: 15  the GDP and the GDP of the 
manufacturing industry at basic prices; total GFCF; the GFCF of the public administration; the GFCF of 
the federal government-owned enterprises; and the GFCF of businesses and families. Thus, the private 
GFCF was obtained through the difference between the GFCF of businesses and families and the GFCF 
of the government-owned enterprises (and, therefore, it includes a greatly reduced percentage of relative 
weight corresponding to the state and municipal government-owned enterprises), whereas the public 
GFCF corresponded to the sum of the GFCF of the federal government-owned enterprises plus the public 
administration. The data from 2003 onward for the GFCF of government-owned enterprises and from 
2009 onward for the public administration were not made available by IPEADATA. Thus, the 
observations of both in relation to 2003-2013 were calculated by "real evidence" from the percentages of 
each of these items in relation to the GDP, according to the Ministry of Finance (2013). Given the 
difficulties in relation to the long series just noted, the deflating of the series was necessary, with the 
baseline year of 1980, through the implicit GDP deflator (in the case of the GDP) and the implicit GFCF 
deflator in the latter case — also obtained in the IPEADATA and updated. 

All variables are annual and were analyzed in logarithmic form so that the coefficients could be 
interpreted as elasticities. The variables used and their sources are summarized below: 

GDP is the index of the gross domestic product at 1980 constant market prices, which is 
calculated by the IBGE and available from the IPEADATA. 

GDPind is the physical production index for the manufacturing industry, which is calculated by 
the IBGE, converted to 1980 constant market prices by the authors through the linked index of the 
implicit GDP deflator, also from the IBGE and available from the IPEADATA. 

RER is the real exchange rate (period average), which is calculated by dividing the nominal 
exchange rate (BRL per unit of foreign currency) by the ratio between the wholesale price index of the 
country in question and the national consumer price index (Índice Nacional de Preços ao Consumidor - 
INPC/IBGE) for Brazil, available from the IPEADATA. 

LUIC is the average level of use of installed capacity of the industry (in %), which is computed by 
the FGV, Economic Scenario (FGV/Conj. Econ.). GFCFpriv is the GFCF of the private sector, which is 



obtained by the subtraction of the GFCF of the federal government-owned enterprises from the GFCF of 
businesses and families. From 1982 to 2002, the series were calculated by the IBGE and are available 
from the IPEADATA. From 2003 to 2013, the GFCF of the federal government-owned enterprises as a 
percentage of GDP was disseminated by the Ministry of Finance (2014), thus allowing the authors to 
construct the series at 1980 constant values through the linked series of the GFCF implicit deflator 
calculated by the IBGE, which is available from the IPEADATA. Therefore, the private GFCF series 
includes public state and municipal enterprises.  

GFCFpub is the GFCF of the public sector, which is obtained from the sum of the GFCF of the 
federal government-owned enterprises and the GFCF of the public administration. From 1982 to 2002, 
the series were calculated by the IBGE and are available from the IPEADATA. From 2003 to 2013, the 
GFCF of the federal government-owned enterprises and the public administration, as a percentage of 
GDP, was disseminated by the Ministry of Finance (2014), which allowed the authors to construct the 
series at 1980 constant values through the linked series of the GFCF implicit deflator calculated by the 
IBGE and available from the IPEADATA.  

PROFITshare is the total profit, which is calculated by the difference between the GDP at factor 
cost and total wages. The latter includes the remuneration of employees and self-employed individuals 
and the social contributions. For the 1980s, the estimates prepared by Marchetti (2003) were used for the 
years in which there were no official wage data. The “profitshare” corresponds to the share of profits in 
the GDP. 

 
2.1 Unit root and cointegration tests 
 
A first step of the analysis of the temporal series is the investigation of the variable-generating 

stochastic process, that is, whether the variable follows a stationary or non-stationary process. To that 
end, unit root tests are used.16 Table 1 shows the results of the Augmented Dickey-Fuller test, proposed 
by Said and Dickey (1984), with the null hypothesis (H0) that the variable tested has a unit root (it is not 
stationary).17 

 
Table 1. Augmented Dickey-Fuller (ADF) test — level and difference 

 

Variable t  

Statistic 
Critical value: 

1% 
5% 10% 

GFCFpriv -1.36 -4.28 -3.56 -3.21 
GFCFpub -1.88 -4.28 -3.56 -3.21 
GDP -1.81 -4.28 -3.56 -3.21 
GDPind -1.79 -4.28 -3.56 -3.21 
LUIC -2.13 -4.28 -3.56 -3.21 
PROFITshare -2.87 -4.28 -3.56 -3.21 
RER -2.53 -4.28 -3.56 -3.21 
DGFCFpriv -5.48 -4.28 -3.56 -3.21 
DGFCFpub -5.05 -4.28 -3.56 -3.21 
DGDP -5.06 -4.28 -3.56 -3.21 
DGDPind -4.82 -4.28 -3.56 -3.21 
DLUIC -6.06 -4.28 -3.56 -3.21 
DPROFITshare -5.74 -4.28 -3.56 -3.21 
DRER -4.26 -4.28 -3.56 -3.21 

Source: Prepared based on the research data. 

Note: The unit root tests were estimated with trend and intercept. 

 
For the level series, the calculated t statistic is not greater than the critical value listed; thus, the 

null hypothesis that the series are non-stationary at a significance level of 1% cannot be rejected. 
It is possible to differentiate the series as many times as necessary and to perform the unit root test 

to know when it becomes stationary, thus finding the order of integration. 
Table 1 also shows the ADF test results for the first difference of the series. The t statistics 

calculated allow the null hypothesis to be rejected, indicating that the series are stationary in the first 



difference and, therefore, first-order integrated, I (1). Thus, it is possible to use the cointegration test and 
investigate whether there is a stable long-term relationship among the series. 

The Johansen test (1988) investigates the existence of cointegration, assuming — based on a 
vector auto-regressive structure (VAR) — that all of the variables are endogenously determined. The 
cointegration vectors can be determined based on 2 likelihood ratio tests: Trace and Maximum Value. 

The null hypothesis from the first test is that the number of cointegration vectors is r ≤ p (in which 
p = 1, 2, 3, ..., n-1), and the alternative hypothesis is that r = n (a more generic hypothesis). The basic idea 
of the second test is to check the significance of the largest eigenvalue, confronting the null hypothesis 
that r cointegration vectors are significant against the alternative hypothesis that the number of significant 
vectors is r +1; that is, r = 0 versus r = 1, r = 1 versus r = 2, and so on. These tests are given, respectively, 
by: 

∑
+=

−−=
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ri

iTtrace
1

)ˆ1ln( λλ                     P = 1,2,3,....,n-1                                                   (1) 

)ˆ1ln(max 1+
−−= rT λλ                     P = 1,2,3,....,n-1                                                   (2) 

According to Johansen and Juselius (1988), if the values calculated by the traceλ  and maxλ  statistics 
are greater than the respective critical values, then the null hypothesis of non-cointegration is rejected in 
favor of the alternative hypothesis of the existence of 1 or more cointegrated vectors. The values of the 
Trace and Maximum Value tests are shown in Table 2.  
 

Table 2. Johansen test 

 MODEL 1  

 Maximum Value Trace Statistic 

 Observed value 5% critical value Observed value 5% critical value 
r = 0  29.04062  30.81507  57.29950  55.24578 

R1 ≤   18.13838  24.25202  28.25888  35.01090 
 MODEL 2  

 Maximum Value Trace Statistic 

 Observed value 5% critical value Observed value 5% critical value 
r = 0  42.10621  27.58434  60.57888  47.85613 

R1 ≤   11.12573  21.13162  18.47267  29.79707 
 MODEL 3  

 Maximum Value Trace Statistic 
 Observed value 5% critical value Observed value 5% critical value 
r = 0   0.631552  28.95521 0.631552  64.55671 

R1 ≤   0.500620 20.13723  0.500620  35.60149 
 MODEL 4  

 Maximum Value Trace Statistic 

 Observed value 5% critical value Observed value 5% critical value 
r = 0  25.14302  17.14769  26.49992  18.39771 

R1 ≤   1.356904  3.841466 1.356904  3.841466 
Source: Prepared based on the research data. 
Note: The unit root tests were estimated with trend and intercept. 

Considering the 5% level of significance, Table 5 shows that either through the Trace test statistic 
or the Maximum Value test statistic, it is possible to reject the null hypothesis of non-cointegration and 
accept the alternative hypothesis that there is a cointegration vector. It is not unusual for the values of the 
Trace and Maximum Value tests to differ, which is often a consequence of small samples. When this 
issue occurs, Ender (2010) suggests choosing the result of the Trace test. This issue occurs with model 1, 



in which the Trace test indicates the existence of cointegration, whereas the Maximum Value test 
indicates the non-existence of cointegration. Therefore, considering this indication, the Johansen test 
suggests that there is a stable long-term relationship among the variables of all of the models specified.  

 

2.2 Vector error correction (VEC) 
 
The advantage of the existence of cointegration is that according to the Granger representation 

theorem,18 the relationships among the series can be expressed as a mechanism for error correction 
(MEC). Meanwhile, the cointegration relationship merely implies that there is an equilibrium relationship 
among the variables. The error correction models, in turn, attempt to model the short-term dynamics of 1 
of the variables involved in the cointegration relationship (long-term equilibrium) as a function of the 
distance of the economy with respect to this equilibrium and the changes in the variables that determine 
the latter.  

Based on the estimate of the VEC, Table 3 presents the estimated cointegration vectors for the 4 
models. 

The vector estimated by the Johansen procedure corresponds to the long-term relationship of the 
VEC among the variables. Public investment showed positive signs in all 3 models and was statistically 
significant. The same occurred with the GDP variable, except in the first model, in which it was not 
statistically significant. The other variables included in the investment equation (RER, PROFITshare, and 
LUIC), which were the difference between models 1, 2, and 3, also had positive signs and were 
statistically significant at the 1% level. 

Table 3. Long-term elasticities 

Model 1 GFCFprivate = f(GFCFpublic, GDP, RER) 

 GFCFpublic(-2) GDP(-1) RER(-2) C 

Coefficient 2.937 0.960 10.944 4.607 

Standard Error 1.671 1.752 2.414  

t Statistic 1.758 0.547 4.533  

Model 2  

GFCFprivate = f(GFCFpublic, GDP, PROFITshare) 

 

 GFCFpublic(-2) GDP(-1) PROFITSHARE(-2) C 

Coefficient 0.255 0.175 1.371 5.990 

Standard Error 0.049 0.097 0.137  

t Statistic 5.155 1.79 10.01  

Model 3  GFCFprivate = f(GFCFpublic, GDP, LUIC) 

 GFCFpublic(-1) GDP(-1) LUIC(-1) C 

Coefficient 0.202 0.441 5.035 2.282 

Standard Error 0.072 0.147 0.750  

t Statistic 2.803 2.987 6.711  

Model 4 GDPind = f(GFCFpublic) 

 GFCFpublic   C 

Coefficient 0.391   1.047 

Standard error 0.106    

t Statistic 3.674    

Source: Prepared based on the research data. 
Note: The unit root tests were estimated with trend and intercept. 

 
With respect to model 4, its aim was to investigate whether the increase in public investment has 

positive impacts on the manufacturing industry. In this model, a bivariate VEC was estimated, and it was 
confirmed that the elasticity of the manufacturing industry's GDP in relation to public investment is 
positive and statistically significant, registering a value of 0.39. This result shows that the increase in 



public investment is an important stimulus for the manufacturing industry — a sector considered to be a 
key to the structuralist theory that serves as a guide for this study.  

Based on the models’ impulse and response functions, it is possible to dynamically analyze the effect 
of a shock of 1 standard deviation on 1 or more variables of the system and the resulting response in the 
variable of interest. Figures 3, 4, 5, and 6 present the impulse and response functions obtained by the 
estimated models. 

The results presented in model 1 by the impulse-response function show that there is a crowding-in 
effect on the Brazilian economy. The implication is that a positive shock from public investment 
positively influences private investment; that is, the greater the public investment is, the greater the rate of 
private investment for the Brazilian economy and, consequently, the greater the possibility of economic 
growth. A positive shock to the GDP, over time, is more intense than the other variables. The private 
investment response to a boost in GDP is positive and persistent, as expected, thus leading to the 
conclusion that the increase in the GDP is an important stimulus for investment decisions. In relation to 
the real exchange rate, the results showed the expected sign; that is, more devalued exchange rate levels 
positively contribute to private investment. 

 
Figure 3. Impulse-response functions of the private GFCF of model 1 
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Source: Prepared based on the research data. 

Note: Model estimated with one lag 
 

 

 

 

 

 

 

 

 

 



Figure 4. Impulse-response functions of the private GFCF of model 2 
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Source: Prepared based on the research data. 

Note: Model estimated with one lag 
 

Figure 5. Impulse-response functions of the private GFCF of model 3 
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Source: Prepared based on the research data. 



Note: Model estimated with one lag 
 

 

 

 

Figure 6. Impulse-response functions of the GDP of the manufacturing industry of model 4 
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Source: Prepared based on the research data. 

Note: Model estimated with one lag 
 
The results of models 2 and 3 show that economic growth generates greater investment. Thus, 

GDP growth is an important stimulus for private investment decisions, with long-term impacts, as shown 
by the impulse-response functions. The use of the installed capacity and profit share were shown to be 
relevant in explaining private investment: positive shocks to these variables contribute to increasing 
investment. The use of installed capacity is a proxy of demand that is taken as reference in the decision to 
expand investments. The effect of the portion of the profit in the revenue does not fade over time, which 
can, above all else, be attributed to the market concentration in the majority of the sectors. 

With respect to Model 4/Figure 6, which addresses the relationship between the GDP of the 
manufacturing industry and public investment, a strong causality that persists over time is shown, also as 
expected. Public investment, notably in infrastructure, stimulates production in the industrial sectors, not 
only through the increase in investments but also in capacity utilization and the increase in production 
value, which also increases their competitiveness in the domestic and foreign markets — in accordance 
with the theoretical approach in the introduction. The results found were all in accordance with 
expectations. First, the 3 models show that there was a crowding-in effect on the Brazilian economy 
between 1982 and 2013, as in Cruz and Teixeira (1999), Ribeiro and Teixeira (2001), Luporini and Alves 
(2010), and Sonaglio, Braga, and Campos (2010). Thus, a positive shock to public investments positively 
and permanently influences private investments; that is, the larger the public investment is, the greater the 
rate of private investment for the Brazilian economy and, consequently, the greater the possibility of 
economic growth. 



Thus, the empirical analysis presented in this section showed — through different models and 
their impulse-response functions — that increases in the GDP variables, use of installed capacity, public 
investment, and the profit rate will contribute to the increase in private investment rates in Brazil and that 
the increase in the rate of public investment will be essential in stimulating private investment growth — 
as was already assumed based on the analysis of the trajectory of the Brazilian economy from 1982 to 
2013.   
Conclusions 

 

The econometric study of vector error correction (VEC) demonstrated the complementarity 
relationship between public investment and private investment, the crowding-in effect; that is, there was a 
complementarity effect between these investments in the 1982-2013 period. The results are in line with 
the structuralist hypotheses on the demand side in relation to the association between private investment 
and the variables of the real exchange rate, profit rate, use of installed capacity, and the GDP. The reason 
is a more devalued real exchange rate raises net exports and increases private investment — despite the 
counter-effect on access to inputs, raw materials, and imported technology. The acceleration of the 
increase in the GDP — as a sign of greater demand and the marginal efficiency of capital — leads to the 
expansion of production capacity, thereby increasing the levels of private investment. The greater the 
share of profits in the GDP is, the greater the private investment due to the increase in the marginal 
efficiency of capital and the financing capacity of companies. Given that the level of use of installed 
capacity (LUIC) is a variable that is indicative of demand, an increase in demand may mean that the 
LUIC needs to be expanded, leading to growth in private investment. Furthermore, the results from the 
last econometric exercise confirm the positive relationship between public investment and output growth 
in the manufacturing industry because it increases productivity and private investment. 

In the 1980s, Brazil was in the midst of a debt crisis and high inflation that ended up curbing the 
country's growth. The state’s measures for business activity implemented during the developmental 
period contributed to the fact that private investments did not deteriorate as much, which nevertheless 
materialized in the subsequent decade with privatizations and the adoption of a conservative 
macroeconomic regime. Such processes sacrificed public investment, notably in infrastructure, to pursue 
the goals of fiscal surplus, which led to a trajectory of growth slower than that of the previous decade, 
although with economic stabilization. Because of both internal and external factors, it was only after 2003 
that production and employment rose — supported by external and internal conditions, especially the 
macroeconomic regime — to increase demand. Additionally, public investment and infrastructure 
construction incentives started growing again, thereby inducing private investment. The high profit rate 
and the reduction of idle capacity, as a result of the upward demand cycle, reinforced this process. 
However, since 2011, the reversal of the internal and external scenarios, both for economic and political 
reasons, has resulted in a very rudimentary deceleration of the Brazilian economy, based on the 
weakening of demand and the loss of the dynamism associated with industrial investment.  

Thus, the Brazilian experience of the past 3 decades shows that public investment induces private 
investment, which is explained here through 4 mechanisms. The 2 mechanisms on the supply side state 
that public investment has the power to reduce the production costs of private investment and stimulate 
the productive capacity of industries based on the purchasing policies of government-owned enterprises. 
The mechanisms on the demand side, in turn, have as their premise the incentive of private investment, 
first, via the multiplier effect and, second, via the physical expansion and integration of the domestic 
market, particularly through infrastructure.  

In addition to the positive impacts of the increase in infrastructure investment on businesses, it is 
considerably relevant in the social arena, especially considering the bottlenecks in the provision of 
equipment and social and urban constructions to improve people's lives. Low levels of investment in this 
sector, coupled with an increase in the price of services such as urban mobility and basic sanitation, 
negatively impact income and the well-being of the population, especially in the portion with the lowest 
income, which, in addition to being unfortunate and undesirable from the human perspective, also 
jeopardizes demand and, therefore, economic growth and income distribution. 
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APPENDIX. Historical series of selected macroeconomic variables: growth rate of the gross 

domestic product at market prices; the gross domestic product of the manufacturing industry at 

market prices; and gross fixed capital formation — public and private, Brazil, 1982 to 2013, in 

Brazilian reais at 1980 values 

 
 Annual growth rate Share in relation to the GDP 

 GDP GDP of the 

manufacturing 

industry 

GFCF  GFCF  GFCF - Public 

administration 

GFCF - 

Federal 

government-

owned 

enterprises 

GFCF -

Private 

sector* 

1982    20% 2% 4% 14% 

1983 -2.9% -6.9% -16.3% 17% 2% 4% 12% 

1984 5.4% 9.3% -0.2% 16% 2% 3% 12% 

1985 7.9% 14.5% 8.8% 16% 2% 2% 12% 

1986 7.5% 1.5% 22.6% 19% 3% 2% 14% 

1987 3.5% 0.8% -1.4% 18% 3% 2% 13% 

1988 -0.1% 0.3% 4.9% 17% 2% 2% 13% 

1989 3.2% 0.8% 1.2% 17% 2% 2% 13% 

1990 -4.2% -25.4% -10.9% 16% 3% 1% 12% 

1991 1.0% -3.3% -4.7% 15% 3% 2% 10% 

1992 -0.5% 6.2% -6.6% 14% 3% 2% 9% 

1993 4.7% 17.0% 6.3% 14% 2% 1% 10% 

1994 5.3% -4.1% 14.3% 15% 3% 1% 12% 

1995 4.4% -28.5% 7.3% 16% 2% 1% 12% 

1996 2.2% -7.1% 1.5% 15% 2% 1% 12% 

1997 3.4% 3.1% 8.7% 16% 2% 1% 13% 

1998 0.0% -5.7% -0.3% 16% 2% 1% 13% 

1999 0.3% 1.3% -8.2% 15% 1% 1% 13% 

2000 4.3% 10.8% 5.0% 15% 2% 1% 13% 

2001 1.3% 0.0% 0.4% 15% 2% 1% 12% 

2002 2.7% 1.3% -5.2% 14% 2% 1% 11% 

2003 1.1% 8.6% -4.6% 13% 1% 1% 11% 

2004 5.7% 11.9% 9.1% 13% 1% 1% 11% 

2005 3.2% -2.9% 3.6% 13% 1% 1% 11% 

2006 4.0% -0.1% 9.8% 14% 2% 1% 11% 

2007 6.1% 4.1% 13.9% 15% 2% 1% 12% 

2008 5.2% 1.7% 13.6% 16% 2% 1% 13% 

2009 -0.3% 1.2% -6.7% 15% 2% 2% 12% 

2010 7.5% 4.0% 21.3% 17% 2% 2% 13% 

2011 2.7% -8.0% 4.7% 18% 2% 2% 14% 

2012 1.0% -11.1% -4.0% 17% 2% 2% 12% 

2013 2.5% 4.5% 5.2% 17% 3% 2% 13% 

SOURCE: Prepared by the authors based on IBGE and IPEADATA data. *includes state and municipal 
government-owned enterprises. 

 
 
 
 
 



                                                 
1 Based on data from the World Bank, it can be concluded that the countries that had the highest average GDP growth over the 
last decade were also those that had the highest rate of investment. An exegesis of this information is China, which, on average 
and in current terms, invested 39% of the GDP between 2000 and 2010 and has grown at approximately 10% per year. In turn, 
Brazil, which invested on average only approximately 17% of the GDP, recorded an average annual growth of 3.7%. 
 
2 Studies on the relationship between public investment, private capital productivity, and economic growth proliferated 
substantially after the work of Aschauer (1989), which identified the elasticity of output in relation to the public capital stock 
for the United States in the 1960s and 1970s. The results obtained showed that public investment positively influenced private 
investment. In the case of Brazil, Jacinto and Ribeiro (1998) applied the methodology of Aschauer (1989) and found a negative 
effect, thereby inaugurating the empirical debate in the country. Sturm and Haan (1995) performed the same analysis as 
Aschauer to verify that its approach was appropriate, and they concluded that econometric explanations would be lacking for 
the long-term relationships of the variables used. Faced with this limitation, empirical studies began to use the auto-regressive 
vector methodology. According to Kamps (2004), some comparative advantages of using this methodology include the 
possibility of not imposing a causal relationship between the variables and also that the effects of a change in public capital on 
output should be taken to be the result of the interaction among the variables of the model. As explained in section 3, the VEC 
model is a restricted auto-regressive vector model that is designed to estimate the behavior of non-stationary series that 
establish a cointegration relationship. 
 
3 In the Keynesian approach, demand induces and creates — through the principle of effective demand (Keynes, 1936) — the 
supply, which adjusts in both the short term and the long term to the variations of its autonomous (the financing pattern, 
consumption and competition, and the social relationships between capital and labor) and induced (an accelerator mechanism 
that adjusts the capital stock) components. The structuralist view takes economic development to be a historical process of 
structural change that results from the accumulation of capital, which raises the productivity of the economy as a whole, 
sustaining high growth rates in the medium term and the long term (Rodriguez, 2009). Structural change means the 
transformation of the technical coefficients of the production and input-output matrix functions of a country.  
 
4 Neoclassical theory is understood to be the group of schools of thought that agree on the Walrasian model of competitive 
general equilibrium, in addition to those attempting to find deviations in its set of premises but that do not actually imply a 
break from the core of the model (e.g., market failure theories, information asymmetry, rigidity, new institutional economics, 
and so on). See Dymski (2010). 
 
5 For an explanation of the inflationary process in Brazil during the 1980s, especially regarding the stabilization achieved 
during the Real Plan (Plano Real), see Modenesi (2005). 
 
6 As Fiori (1993) summarizes: from Presidents Figueiredo to Collor, the Brazilian economy went through economic plans, 14 
wage policies, 18 changes to exchange rules, 54 modifications of price control rules, 11 indexes for inflation calculation, 5 
price freezes, 21 foreign debt negotiation proposals, 19 government decrees for spending austerity, and 4 new currencies.  
 
7 With respect to federal government-owned enterprises during this period, the National Privatization Program (PND), which 
was launched in 1990 during the Collor government, began by privatizing approximately 33 enterprises between 1990 and 
1994, particularly in the areas of metallurgy, petrochemicals, and fertilizer. Subsequently, privatization accelerated, occurring 
in more than 100 companies (Reis, 2008). 
 
8 On February 27, 1994, provisional measure 434 was published, establishing the Real Unit of Value (URV), conversion rules, 
and the use of monetary values. It also initiated the deindexation of the economy and the launch of a new currency, the Real, 
on July 1 of the same year. 
 
9 Its character, in general, is public because "it abstractly resolves a crucial issue concerning the specificity of the 

infrastructure that goes far beyond the regulatory risk: the high economic risk implicit in the activity, which either makes it 

independent or subordinate. In general, this activity involves very large investments in which strong indivisibilities are 

present, in addition to involving uncertain implementation costs. The amortization periods are also prolonged compared to 

industrial activity" (Carneiro, 2007, p. 40). 
 
10 Additionally, by ensuring the availability of general-purpose inputs, infrastructure stabilizes the expectations of agents. This 
type of investment involves greater uncertainty in relation to profits, and therefore, the absence or the low rate of return over a 
long period of time is an important motivation for the public sector to be the responsible entity (Reis, 2008). 
 
11 By contrast, there are indications that the privatization process may not have been a good deal from the fiscal perspective, 
given that it did not provide tax gains as permanent as expected. Gobetti (2010) evaluated: "First, the revenue from the 

privatizations has not fulfilled the objective of reducing debt due to inconsistencies in the macroeconomic policy – notably, the 

high real interest rates that have been in force since the beginning of the Real Plan. Between 1995 and 2003, the net debt of 



                                                                                                                                                                           
the public sector grew from 27.98% to 52.36% of the GDP, as we can see in Table 1 (below), which reproduces data from the 

Central Bank. The reducing effect of the privatizations on the debt was 3.65% of the GDP up until 2003 (or 2.71% of the GDP 

if evaluated at 2007 values), which does not even compensate for the contrary effect of the asset adjustment (skeletons), which 

was 5.35% of the GDP in the same year. Second, the values obtained from the disposal of some enterprises were revealed to 

have been low, as is the case of the CVRD when we compare its sale price with its current profits. Naturally, it could always 

be argued that the current success of the company was due to the efficiency and productivity gains arising from privatization, 

but it is also possible to conjecture about what would have been the gain resulting from keeping share control in the hands of 

the government, as occurred with Petrobras" (Gobetti, 2010, p. 38). 

 
12 According to Teixeira and Pinto (2010, p. 924): This favorable result was driven by the international context of (i) global 
growth until the crisis of 2008, (ii) ample liquidity in the financial markets, and (iii) the high international commodity prices 
and the fall in the prices of manufactured goods arising from the direct and indirect effect of China. Between January 2003 and 
December 2010, the change in prices generated an increase of 39.9% in Brazil's terms of trade. 
 
13 Despite faling outside the scope of the analysis, it is noteworthy that, in 2015, Petrobras is facing the worst moment of an 
economic and political crisis that has genuinely compromised its market value, its continuing capacity, and the resumption of 
investments, also considering the drop in the international price of oil. 
 
14 The first law establishes that the greater industrial output growth, the more significant the growth rate of output as a whole. 
The second law, known as the Kaldor-Verdoorn law, establishes a deterministic relationship between growth of manufacturing 
productivity and the growth of the manufacturing industry (Marconi, Reis, & Araujo, 2014). 
 
15 IPEADATA commentary: the source for data until 1990 was the Consolidated National Accounts System, as announced by 
the IBGE. During this period, the series was constructed by the evolution of the fixed baseline indexes applied to the current 
value of 1980 in the case of GDP and total GFCF. From 1991 onward: series linked by the real annual rate of change (of the 
series) to the previous year's prices (shifting baseline), using 2000 as reference. 
 
16 See Hamilton (1994, ch. 17). 
 
17 Other unit root tests were used, and they indicated the same result as the ADF test. 
 
18 Engle and Granger (1987). 
 


