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Resumo

Há tempos é sabido que existe no Brasil uma grande parcela da renda que não é captada pelo sistema estatístico do país. São várias as causas desse fenômeno, dentre as quais se destacam a subdeclaração visando à sonegação fiscal, várias modalidades de lavagem de dinheiro e corrupção, contrabando de vários produtos, questões sanitárias, fraudes a previdência social, dentre vários outros fatores. Com efeito, em muitos casos o sistema estatístico do país encontra dificuldades na elaboração das estatísticas econômicas em função da disparidade entre os dados da oferta e demanda o que muitas vezes não permite o equilíbrio e a coerência econômica. O objetivo deste trabalho é apresentar elementos metodológicos que contribuam para a construção de uma abordagem sistêmica para a interpretação da economia subterrânea. Após apresentar os elementos da abordagem sistêmica o objetivo específico é aplicar a abordagem à cadeia produtiva de carne bovina brasileira. A ênfase desse trabalho é centrada nos princípios norteadores do Sistema de Contas Nacionais – SNA (1993). O fio condutor do trabalho será a observação dos aspectos metodológicos do manual da ONU levando em conta as estatísticas econômicas diversas geradas pelo órgão oficial de estatísticas do Brasil, o Instituto Brasileiro de Geografia e Estatística. Nesse sentido, para mensurar a economia subterrânea será apresentado um método indireto baseado nas contas nacionais, especificamente nos quadros de oferta e utilização. Para a interpretação das causas e efeitos da economia subterrânea o trabalho sugere a adoção e adaptação dos conceitos referentes à Nova Economia Institucional (NIE).
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Abstract

It has been known for some time that, in Brazil, a large portion of the income is not captured by the country’s statistical system. There are several reasons for this phenomenon, among which the following stand out: underreporting of income for the purpose of tax evasion, various types of money laundering and corruption, contraband of various products, sanitation issues, social security fraud, among other factors. Indeed, in many cases the country’s statistical system has encountered difficulties preparing economic statistics given the disparity between the data for supply and demand, which often prevents economic balance and coherence. The objective of the present study is to introduce methodological elements that will contribute to the development of a systemic approach to interpret the shadow economy. After introducing the elements of the systemic approach, the specific objective is to apply the approach to the production chain of Brazilian beef. The emphasis of this study is centered on the guidelines of the System of National Accounts– SNA (1993). The main thread of the study will be the observation of the methodological aspects of the UN manual taking into account the various economical statistics generated by the official Brazilian statistics agency, Instituto Brasileiro de Geografia e Estatística (Brazilian Institute of Geography and Statistics). In that sense, to measure the shadow economy, we will present an indirect method based on national accounting, specifically the supply and use tables. To interpret the causes and effects of the shadow economy, the study suggests the adoption and adaptation of the concepts relating to the New Institutional Economy (NIE).

Key words: Shadow Economy – National Accounts – Systemic Approach

Área Anpec: Área 4 – Economia do Setor Público

Classificação JEL: H – Public Economics, H26 – Tax Evasion

Brazilian Shadow Economy: a methodological contribution to the debate

1. Introduction

It has been known for some time that, in Brazil, a large portion of the income is not captured by the country’s statistical system. There are several reasons for this phenomenon, among which the following stand out: underreporting of income for the purpose of tax evasion, various types of money laundering and corruption, contraband of various products, sanitation issues, social security fraud, among other factors. Indeed, in many cases the country’s statistical system has encountered difficulties preparing economic statistics given the disparity between the data for supply and demand, which often prevents economic balance and coherence.

Thus, if the official system of information becomes systematically skewed, it will potentially provide misguided questions, wrong answers, and false information to citizens and policy makers. It becomes necessary, therefore, to search for the veracity of the macroeconomic information within a country’s statistical system so as to avoid a distortion of information. To that end, it is important to study several aspects of a country’s unobserved economy. It is in this perspective that the study of shadow economy is inserted. 

As pointed out by Schneider and Enste (2002) and Feige (1989), the “shadow economy” theme has different meanings for labor economists, macroeconomists, criminalists, and national accounting specialists. Additionally, according to the abovementioned authors, it should be taken into consideration that there are considerable differences between developing, transitional, and developed countries (OECD) as concerns the activities associated with the shadow economy.

There are several methods of estimating the shadow economy, however as pointed out by Schneider and Enste (2000), there is no best method. According to the authors (p. 107-108): “[t]here is no ‘best’ or commonly accepted method. Each approach has its strengths and weaknesses and can provide specific insights and results”. Regarding the shadow economy, Schneider and Enste (2002: p. 2) support that: “(...) a comprehensive overview and scientific analysis of this complex phenomenon is necessary”. It is with that perspective that the present study defends the development of sectorial estimation models to analyze the relationships between cause and effect of the shadow economy. When a change from macro- to microanalysis is proposed, the focus can be placed on the institutional environment of an activity sector, with its organizational forms and governmental structures.

Naturally, a more in-depth knowledge of an activity sector allows better scrutiny of potential problems and difficulties. However, the focus on a single sector is sometimes insufficient for the understanding of statistical incoherences. It is in that sense that a more substantial and detailed analysis of economical phenomena is placed on the study of chains or productive systems and, more specifically, on the systemic focus of the product. Thus, it is possible to obtain a systemic analysis in which the product in question is analyzed from its source, through its transformation and finally to the final consumer. In the conception of National Accounts, such a method is very useful for analyzing and quantifying several production chains with the purpose of maintaining the economic coherence between supply and demand. 

The development of an approach that accounts for the shadow economy must first consider two elements:

1. A theoretical approach to explain the causes and consequences of the “shadow economy”;

2. A method of estimation of the “shadow economy”. 

Therefore, “analytical tools” are needed to interpret the shadow economy. In that sense, by reconciling the recommendations of the System of National Accounts (1993), the systemic focus of the product and the analytical tools suggested by the New Institutional Economy, a new systemic approach is conceived which allows the measurement of the shadow economy as well as an interpretation of its causes and effects. This reconciliation allows the articulation of the statistician’s and the economist’s work, thus permitting a critical analysis of the data and the use of arbitrations to identify the shadow economy. 

The objective of the present study is to introduce methodological elements that will contribute to the development of a systemic approach to interpret the shadow economy. After introducing the elements of the systemic approach, the specific objective is to apply the approach to the production chain of Brazilian beef. The emphasis of this study is centered on the guidelines of the System of National Accounts– SNA (1993). The main thread of the study will be the observation of the methodological aspects of the UN manual taking into account the various economical statistics generated by the official Brazilian statistics agency, Instituto Brasileiro de Geografia e Estatística (Brazilian Institute of Geography and Statistics). In that sense, to measure the shadow economy, we will present an indirect method based on national accounting, specifically the supply and use tables. To interpret the causes and effects of the shadow economy, the study suggests the adoption and adaptation of the concepts relating to the New Institutional Economy (NIE). 

The study is divided into four sections. The following section aims to review the literature on shadow economy, presenting the different terms associated with the theme and introducing the various measurement methods. Section 3 presents the methodological aspects of the system approach presented here, based on three mainstays: the SNA recommendations (1993); the NIS elements; and the commodity system approach. Section 4 aims to apply the systemic approach to the beef production system, with emphasis on identifying the clandestine character of beef slaughter in Brazil. Finally, the final considerations will be made. 

2. Review of the literature on shadow economy

2.1) Concepts and harmonization of terms

According to Feige (1989: p. 16): “The literature produced by “underground economists” has generated a plethora of terms (underground, subterranean, shadow, informal, hidden, parallel, black, clandestine, second, household, etc.) to describe various aspects of the unobserved sector of the economy”. In the literature regarding shadow economy, there is a generalized difficulty in providing a formal definition, given that the shadow economy encompasses numerous economic activities. The term “underground economy”, for example, has been used to cover a wide range of economic activities not necessarily limited to drug trafficking, prostitution, pornography, gambling, at-will employment or tax evasion. In other words, it does not include only black market transactions. 

According to Schneider and Enste (2002: p. 6): “A harmonization of terms is needed and should be attained by integrating the shadow economy into the gross national product (GNP). Although this is generally regarded as necessary, a global definition has not been yet found”. The same authors suggest the separation of economy (dual economy) into official (primary economy) and unofficial economy (secondary economy) and suggest the consideration of the “hidden GNP”. In their words (p. 9): “By way of contrast, the shadow economy should be included in the added value, according to the convention of the National Income Accounts”. 

Figure 1: The dual economy
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Source: Schneider and Enste (2002: p. 8)

The chart suggested by the abovementioned authors does not seem to differ from the recommendations of the System of National Accounts (1993)
. The SNA (2009: p. 409) describes the unobserved economy:

“National accountants are particularly concerned about ensuring that the whole of economic activity within the SNA production boundary is measured comprehensively. This is often referred to as the “exhaustiveness” of the coverage of the national accounts. In practice, it means ensuring that the value of production activities that are illegal or hidden (that is, the “underground economy” or the “hidden economy”) as well as those that are simply described as informal is included in the accounts”. 

According to the SNA (2009: p. 100-101), certain activities can be productive in the economic sense and also legal (as long as they satisfy certain rules and regulations), but deliberately hidden from public authorities for the following reasons: (a) To avoid taxes on income, on added value and others; (b) To avoid social security contributions; (c) To avoid certain legal requirements such as minimum wage, maximum work hours, safety or health principles, etc.; (d) To avoid particular administrative procedures such as statistical surveys or other administrative forms. All of these activities are included in the System’s frontier production, as long as they are genuine production processes. The producers dedicated to this type of production can consider themselves to be included in the “shadow economy”. Shadow economy can represent a substantial part of the production of certain activities, for example, construction or certain services in which small businesses predominate.

Figure 2 shows a chart that illustrates the intersection between the non-observed economy in the formal and informal sectors. 

Figure 2: The non-observed economy and the informal sector
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The recommendation by the SNA (2009: p. 471) about the non-observed economy is expressed in the following words: “Exercises to measure the non-observed economy should also, in principle, cover such illegal activity. How far this is pursued in practice will depend on assessments of the importance of illegal activities, how it might be done and the resources available”. Thus, the scope of the valuation models of the SNA (1993) is broad enough to include “clandestine” or “underreported” production. This scope allows a better compatibility between the data in quantity of supply and demand. 

Still regarding illegal activities, the SNA (2009: p. 100) recommends: “Of course, it may be difficult, or even impossible, to obtain data on illegal operations, but in principle they should be included in the accounts, at least to reduce errors in the other items, including the balances”. The production and consumption of certain goods and services such as narcotics may be illegal
, but the market operations of such goods and services must be recorded in the accounts. If the expenditure of households in the acquisition of illegal goods or services is ignored on principle, the household savings will seem overestimated and it will be assumed that the households acquire assets which in fact they do not. It is certain that the overall accounts are susceptible to severe distortion if true monetary operations are excluded. 

2.2) Methods of measuring the shadow economy

Efforts have been made in the past few decades to measure the shadow economy and several estimation models have been proposed. A vast literature indicates estimates of the world’s shadow economy. The work edited by Feige (1989) presents estimates of the shadow economy  of several developed countries, particularly: USA; Netherlands; United Kingdom; Germany; Sweden; Italy; Norway; Canada and France. The same work presents estimates for two countries with a planned economy, the Soviet Union and Hungary. Schneider and Enste (2002) show estimates of shadow economy for developing countries, transition countries, and OECD countries. 

There are several methods of estimating the shadow economy and, according to Schneider and Enste (2002), they are divided into three groups: i) direct methods; ii) indirect methods; iii) causal methods. 

The direct methods are based on surveys and questionnaires on tax evasion. According to Schneider and Enste (2002), these are microeconomic approaches, employing either well-designed surveys and samples based on voluntary replies, or tax auditing and other compliance methods. 

The indirect methods are divided into three groups: the first group includes the approaches based on National Accounts. The second group includes the monetary approaches. Finally, the physical input method is presented with the approach of electricity consumption. The first group is presented in items 1 and 2 below, and the others are monetary approaches according to Schneider and Enste (2002)
:

1. Discrepancy between national expenditure and income: in national accounting, the expenditure must be equal to the national income. In that sense, the gap between expenditure and income can be used as an indicator of the extent of the non-observed economy;

2. Discrepancy between official and actual labor force: the reduction in the participation of labor force in the official economy can be seen as an indicator of the increase in shadow economy activities.

3. Monetary methods: in shadow activities, payments are usually made in cash. Thus, when the demand for currency increases more than usual in absolute or relative values, it can be concluded that activities associated with the shadow economy are increasing;

4. Transactions approach: assumes a constant relationship between the volume of transactions and the official GNP and uses Fisher’s quantitative equation;

5. Currency demand approach: assumes that the transactions related to the shadow economy are made in cash without traces that can be observed by the authorities. Therefore, an increase in the size of the shadow economy will consequently increase the demand for currency. Thus, it is necessary to calculate the function of the demand for currency based on econometric methods. 

A summary of the methods and approaches used to calculate the shadow economy is presented by Schneider and Enste (2002) and shown in Table 1 below. 

	Table 1: A summary of all the approaches to estimate the extent of the shadow economy

	Method
	Approach

	Direct methods
	(1) Surveys

	
	(2) Inquiries on tax evasion

	Indirect methods
	

	   Approach via national accounting
	(3) Discrepancy between the national accounting of distribution and application (macroeconomic approach)

	
	(4) Discrepancy between income and the expenditure of the households (microeconomic approach)

	
	(5) Difference between the official and the actual income rate

	   Monetary approaches
	

	
	(6) Cash velocity

	
	(7) Cash velocity of major bills

	
	(8) Transaction method

	
	(9) Cash demand

	   Physical input method
	(10) Electricity consumption approach

	Causal methods
	

	
	(11) Approach of 'soft modelling'

	 
	(12) Model approach (LISREL Technique)

	Source: Schneider and Enste (2002: p. 27). 


In the following section, we will present the systemic approach, which can be classified as an indirect method of estimating the shadow economy based on National Accounts. The difference is the emphasis on the activity sectors and, in that sense, it becomes a different approach from the abovementioned approaches. 

3. The systemic approach to shadow economy

The objective of this section is to introduce the systemic approach to shadow economy. To that end, we will present the main analytical tools of the approach, which are: i) methodological recommendations of National Accounts; ii) elements of the New Institutional Economy; iii) the systemic focus of the product, which allows the articulation of National Accounts with the New Institutional Economy. Therefore, the aim is to find an integrative approach that allows the analysis of the causes and consequences of the shadow economy, as well as its measurement. 

The systemic approach seeks to link statistics and economics in order to find possible solutions to incoherences in the accounting analysis. In that sense, the statistical data must be subjected to an particularized economic analysis. The objective here is clear: the search for a satisfactory economic interpretation of the data. 

Therefore, it is necessary to reconstitute the flows associated with the various economic activities. In that sense, based on the recommendations of the National Accounts, a detailed analysis of the production systems of the various economic activities is needed. The interpretation of the supply and use tables of the National Accounts seems to be the most adequate. 

The systemic approach is based on the consideration of the following elements:

i. The methodological recommendations of the SNA (1993) focused on the “product balance” and all of the conceptual demarcation derived from it, thus allowing the measurement of the shadow economy (methodological approach);

ii. For the more detailed analysis of the causes of the shadow economy, it is necessary to know the institutional environment, therefore the concepts derived from the New Institutional Economy are used (theoretical approach);

iii. For the delimitation of the analytical field and the articulation of the SNA and NIE recommendations. The consideration of the systemic analysis, derived from the analysis of the Commodity System Approach.

3.1) Shadow Economy and National Accounts

The development of an estimation method for the shadow economy according to the systemic approach proposed here is subject to the consideration of the shadow economy at the heart of National Accounts. The following subsections will emphasize the use of “product balance” and will link the work of the statistician and the economist. 

3.1.1) The recommendations of the SNA (1993): “product balance”

The SNA (2008) suggests an alternative view of the economy focused less on income and more on the processes of production and consumption. Where do products come from and how are they used? According to the SNA (2008: p. 271), supply and use tables are a powerful tool with which to compare and contrast data from various sources and improve the coherence of the economic information system. They permit an analysis of markets and industries and allow productivity to be studied at this level of disaggregation. When, as is usually the case, supply and use tables are built from establishment data, they provide a link to detailed economic statistics outside the scope of the SNA. 

The amount of a product available for use within the economy must have been supplied either by domestic production or by imports. The same amount of the product entering an economy in an accounting period must be used for intermediate consumption, final consumption, capital formation (including changes in inventories) or exports. These two statements can be combined to give a statement of a product balance:

Output + imports = intermediate consumption + final consumption + capital formation + exports

The equation above is obtained from the supply and use table as follows:

Table 2: Supply and use table

	I. Supply of goods and services table

	Total Supply
	Production
	Importation

	Quadrant A=
	Quadrant A1+
	Quadrant A2

	II. Use of goods and services table

	Total Supply
	Intermediate Consumption
	Final Demand

	Quadrant A=
	Quadrant B1 +
	Quadrant B2

	Added value components
	

	Quadrant C
	


The equation A = B1 + B2 allows the estimation, by product, in value and in physical quantities of the shadow economy, according to the systemic approach. 

3.1.2) The articulation of the work of the statistician and the economist

Séruzier (1996) states that (p. 49 and 50) the articulation of the work of the statistician and the economist allows the possibility of the identification of incoherences in the data and the possiblity of the use of arbitrations. According to the author, the work of the economist appears when different statistical sources are compared to obtain the numbers that represent the economic phenomena. 

One of the problems faced in the development of National Accounts is the excess or lack of information. Thus, Séruzier (1996) maintains that the analysis of the various sources of data is recommended because the use of a single source of data may expose the work of the National Accounts to severe incoherences in the results. The great challenge, according to the author, occurs when the sources of data are contradictory. 

One of the causes of the contradictory sources is the possibility of tax fraud. Séruzier (1996: p. 236) highlights the possibility of different forms of tax fraud (in all forms of tax), which affect the quality of the preparation of National Accounts particularly the following: 

· Underreporting of inflows (inputs)
;

· Overestimation of costs;

· Hidden distribution of resources.

There are also the following types of fraud:

· False balance sheets;

· Use of the company as a cover for illegal activities (money laundering);

· False declarations regarding hiring of staff and non-declaration of employees.

Thus, the author suggests the calculation of indirect estimates, based on economic analyses. It is a methodical and rigorous task, in which there are key points that can be used to find the convergence between sources, as well as contradictions. According to Séruzier (1996) arbitrage means questioning the statistical data, given that sometimes there are differences in the nature of the concepts of economic analysis and the facts examined by the statisticians. In that sense, arbitrage is needed whenever there is a gap between the statistical information and the concept for which this measure is proposed. An example is the hypothesis of tax fraud and underreporting, which cast doubt on the measurement of the production obtained from tax returns. 

Once the investigation is conducted, there is a detailed analysis of the contradictions and, therefore, it is possible to achieve the objective of finding solutions that are compatible with the available data. In that sense, the statistics used can be questioned and the phenomena not observed by the statistics can be considered. For Séruzier (1996), the preparation of the supply and use table is the strategy’s main element because it allows the articulation of the main part of the available information. 

3.2) Some elements of the New Institutional Economy

The New Institutional Economy (NIE) seeks to incorporate the theory of institutions to economic analysis seeking to analyze the role of transaction costs as a link between institutions and the cost of production. Coase (1998: p. 73) synthesizes the importance of the NIE to economists: “But the costs of exchange depend on the institutions of a country: its legal system, its political system, its social system, its educational system, its culture, and so on. In effect it is the institutions that govern the performance of an economy, and it is this that gives the “new institutional economics” its importance for economists”. 

Coase (1998: p. 73) summarizes the importance of the elements of the NIE to the systemic approach presented in the present study: 

“The costs of coordination within a firm and the level of transaction costs that it faces are affected by its ability to purchase inputs from other firms, and their ability to supply these inputs depends in part on their costs of coordination and the level of transaction costs that they face which are similarly affected by what these are in still other firms. What we are dealing with is a complex interrelated structure”.

In effect, it is not only the act of producing but also the act of buying and selling that causes transaction costs, which the economic agents face whenever they scrutinize the market. 

In that sense, we must consider the conditions in which transaction costs stop being insignificant and start being an important element in the decisions of the economic agents, thus determining how resources are allocated in the economy. 

Here, the application is direct: the possibility of avoiding production/transaction costs is a cause of the “shadow economy” in various activity sectors, which is evidenced by the systemic focus of the product. The “shadow economy” is, in that sense, a “fraud” of the organizations (market players) against the institutions or a “break”from them. In a more general manner, an organization that cannot compete and innovate in the market adopts an opportunistic behavior, deceiving the institutions.

There is a vast literature on the NIE that deals with several themes of this research program. For the purposes of the present study, some key points are useful:

1. The evidence of problems in the functioning of markets when transaction costs are no longer insignificant (inefficient markets); 

2. The use of behavioral presuppositions: bounded rationality and self-interest orientation;

3. The notion of opportunism as the avid quest for self-interest (Williamson, 1985);

4. The consideration of the fundamental importance of the institutional environment;

For the systemic approach, it can be considered that there are basically two types of agents: firms and the government. The problem in the relationship between these two agents is in the origin of the shadow economy. The market mechanism is constantly used, but sometimes it is “cheated”. In this case, the opportunistic action is on the part of the firms in order to cheat the institutional environment, and its effect takes on various forms, but the government is the most penalized agent due to tax evasion. It is as if the government, by granting business licenses and permits, suffers two types of opportunism: adverse selection (ex ante) and moral hazard (ex post), the former because it does not know the reputation of the candidates and the latter because of the unethical action of the firms that cheat the market mechanisms. This problem occurs in both the formal and informal sectors.

According to Williamson (1985: p. 15): “Firms, markets, and relational contracting are important economic institutions”. Williamson’s book seeks to advance the proposition that the main purpose and effect of the economic institutions of capitalism is to save on transaction costs
. 

In effect, transactions occur in a structured institutional environment, and the institutions are not neutral, that is, they interfere in transaction costs. The institutional environment is formed by the formal and informal rules that establish the standards of conduct and the boundaries of the interactions between the agents of a society. The institutions are made of laws and guidelines responsible for conducting and delimiting human interaction in a society. They seek to minimize uncertainties and guide the interaction of the agents, although they are not perfect. They are also responsible for promoting structure needed for the transactions and, with the applied technology, determine the total costs of production (transaction and transformation).

In the terms proposed by the systemic approach, the shadow economy seems to be the product of a change in the institutional environment, in this case a violation. Institutional changes begin when an agent identifies a source (opportunity) of external change through alterations to the institutional parameters or when the agents acquire knowledge and skill. In most cases, they derive from joining these two factors gradually and following a trajectory (usually past institutions also called institutional inertia).

3.3) The analysis of the Commodity System Approach (CSA)

The CSA is an approach conceived by Goldberg (1968) that has a theoretical basis with strong influence from National Accounts: one of its foundations is the concept of Leontief’s input-output matrix. This approach laid the basis for the introduction of the question of intersectoral dependence and also expresses concern with the measurement of the intensity of intersectoral connections.

One of the foundations of the CSA is the systemic analysis that runs through most of the studies, both in studies on specific systems (centered on one product) and in agro-industrial case studies. The consideration of the importance of institutions by the CSA is its link with the elements of the NIE. The analysis of the CSA is useful because it delimits the analytical field to be studied based on a specific product. In that sense, it reconciles and articulates the recommendations of the SNA and allows the use of the NIE’s analytical tools. 

The main point of the Commodity System Approach is established by the interrelationship between activities of production, processing, and food distribution. System is defined as the unification of a group of elements through a network of functional relationships, which culminates in the interdependence between its parts, influencing and being influenced by the external environment so as to reach a particular goal. 

Thus, the CSA’s approach encompasses all factors involved with a product’s production, processing and distribution. Such a system includes the crop input market, agricultural production, storage operations, processing, wholesale and retail, delimiting a flow that goes from inputs to final consumer. The concept also encompasses all of the institutions that affect the coordination of the successive stages of product flow, such as government institutions, futures markets and trade associations. 

In effect, the consideration of a specific system (commodity) allows the use of a systemic approach: on one hand, the measurement using SNA recommendations and, on the other, the analysis of the causes and consequences of the shadow economy based on NIE elements.

3.4) The systemic approach to the shadow economy: a synthesis

The systemic approach to the “shadow economy” is based on the analysis of the added value chain, conditioned by the institutional and organizational environments. The measurement of the shadow economy begins with the comparison between supply and demand, i.e. the analysis of supply and use according to the National Accounts.

In short, the systemic approach to the shadow economy seeks to follow these steps:

· Step 1: based on a product’s analytical delimitation (in line with the CSA), to make the necessary arbitrages and highlight statistical incoherences;

· Step 2: to follow the SNA’s recommendations – product balance – to reach the measurement (estimate) for the shadow economy;

· Step 3: to use the NIE’s analytical tools to identify the causes of the shadow economy and propose solutions.

4. Systemic analysis of the shadow economy applied to the agroindustrial system of Brazilian beef production: the case of clandestine slaughter
 

One of the sectors historically characterized by the significant presence of the shadow economy in Brazil is the beef production sector. The beef chain has long been characterized by the lack of reliable data on slaughter and beef production in Brazil due to the sector’s enormous clandestine production. This lack exists, on one hand, because the Brazilian Institute of Geography and Statistics (IBGE) only surveys slaughter houses inspected by the Federal Inspection Service (Serviço de Inspeção Federal - SIF). On the other hand, there is also tax evasion even within the companies inspected by the SIF. 

The difficulty in obtaining data on beef production was analyzed by Pessanha (1991: p. 9) as follows: “Given the number, typological variation, geographical dispersion of the reporting agencies, and the level of business owner resistance to providing reliable information, the results of the statistical surveys do not always reflect the economic event being surveyed with the desired accuracy”. In the author’s opinion, the abovementioned difficulties are inherent to the great number of surveys related to economic segments with tax obligations. Pessanha points out that the issue of clandestine production appears as an “anti-tax shield”. The author also points out that the controversies over the statistics for the number of cattle and the number of animals slaughtered is not new in the country
. 

Therefore, it is worth applying the systemic approach proposed by the present study on the production chain of Brazilian beef with the purpose of estimating the amount of clandestine slaughter and beef production.

4.1) Methodological aspects

In order to estimate the number of cattle slaughtered in 1996
, the present study proposes the use of a model suggested by the SNA (1993). This model estimates the production of cattle (beef production) in a particular year and includes other links in the chain, such as the beef industry
. According to the SNA (1993: p. 189, emphasis added):

“The measurement of the production of agriculture, silviculture, and fishing is complicated because the production process can last many months or even years. Growing crops, the proper trees for wood production, the fish species or the number of cattle raised for feeding purposes must be treated as products and works in progress, i.e., as production that has not been sufficiently transformed to be ready to be commercialized. When the crops are harvested, the trees are cut down, and the cattle is slaughtered, the production process is complete and the products and works in progress are transformed into finished products ready for sale or other use.

Based on the above quote, it is clear that the model for beef slaughter suggested by the SNA considers the production cycle in cattle raising activity: depending on the production system and the technology employed, cattle are ready for slaughter in 30, 36, 48 months or more. 

The model suggested by the SNA (1993) is largely based on census information. In effect, the Agricultural and Beef Production Census (1995/6) is the main source of information of the present study. Because the focus of the study is the year 1996, an evolution of the data is needed. This expansion was obtained from the volume indicators (number of cattle in the herd) extracted from the Municipal Beef Production (MBP). 

The estimation of beef slaughter, as suggested by the SNA (1993), depends on the demographical data of the herd. To estimate the number of animals slaughtered, the model considers the purpose of the herd, whether slaughter or milk
. In effect, it is the sum of the number of births of beef cattle (BBC) in a period (n1) during which the animal is born, fattens and is prepared for slaughter and the number of births of milk cattle (BMC) in a period during which the cattle is productive (n2)
. 

Formula 1

SLAUGHTER = BBC (t – n1) + BMC (t – n2)

in which:

t = year of assessment of animal slaughter

n1 = production cycle of beef cattle

n2 = production cycle of milk cattle

At the end of the day, the idea is to construct a production cycle from the animals’ birth until slaughter. In Brazil’s case, the basic source of information is the Agricultural and Beef Production Census, which provides most of the data on that cycle. Other information such as the animal’s weight for slaughter is provided by sector specialists such as Informa Economics FNP (private consultancy) or Embrapa Gado de Corte. 

The application of the model is simple. Suppose that the animals were born in January 1993 and the production cycle is 36 months. The animals will be ready for slaughter in 1996. Add to these the animals set aside for milk production, i.e. aging cows that will be discarded. In this case, the life cycle is usually 72 months (therefore, animals born in 1990). The sum will show the number of animals slaughtered which leads to the production of the period. 

To estimate the annual beef production in carcass-equivalent, it is necessary to multiply the number of slaughtered animals by the average weight of the animals destined for slaughter (AWS) and by the carcass yield (CY)
, as shown in formula 2: 

Formula 2

Beef production (carcass-equivalent) = SLAUGHTER x AWS (kg) x CY (%)

Finally, to obtain the actual quantity of beef produced, it is necessary to consider the transformation from carcass into beef based on a technical transformation coefficient (TC)
. 

Formula 3

Actual beef production = SLAUGHTER x AWS x CY(%) x TC (%)

After applying Formula 3, it is possible to compare the data on beef supply (imported beef is also included) to the data on per capital beef consumption presented by the Household Budget Survey, as well as other elements of the demand, thus, obtaining the equilibrium SUPPLY = DEMAND.  

4.2) Application of the model to the year 1996

4.2.1) Sources of data

To apply the model to the year 1996, the data must necessarily be adjusted to previous years, given that it is a production cycle. As this is information on cattle numbers, a direct indicator for the evolution of the data is derived from the Municipal Beef Production Survey through its data on the numbers of cattle. The proposal is to set the basis on 1996. The results are shown below.

	Table 3: MBP, numbers, and volume index

	Year
	 Number of cattle
	Volume index

	1990
	             147,102,314 
	                    0.929 

	1991
	             152,135,505 
	                    0.961 

	1992
	             154,229,303 
	                    0.974 

	1993
	             155,134,073 
	                    0.980 

	1994
	             158,243,229 
	                    1.000 

	1995
	             161,227,938 
	                    1.019 

	1996
	             158,288,540 
	                    1.000 




     Source: Municipal Beef Production Survey, IBGE.

The indexes shown in Table 3 are applied to the year 1996 and evolved backwards, setting the year 1996 as 100. In effect, it is now possible to obtain the data needed for the construction of the production cycle with which to estimate the slaughter. The demographic data for the herd are shown in Table 2:

	Table 4: Brazil, cattle births and deaths (1990-1996)

	Year
	Births

Slaughter 
	Deaths Slaughter
	BBC
	Births

Milk
	Deaths
Milk
	BMC
	Final

	1990
	    19,177,623 
	     1,943,517 
	  17,234,106 
	      9,133,979 
	    1,195,643 
	     7,938,336 
	 25,172,443 

	1991
	    19,833,796 
	     2,010,015 
	  17,823,781 
	      9,446,503 
	    1,236,552 
	     8,209,951 
	 26,033,732 

	1992
	    20,106,763 
	     2,037,678 
	  18,069,085 
	      9,576,513 
	    1,253,571 
	     8,322,942 
	 26,392,027 

	1993
	    20,224,717 
	     2,049,632 
	  18,175,085 
	      9,632,693 
	    1,260,925 
	     8,371,768 
	 26,546,853 

	1994
	    20,630,056 
	     2,090,710 
	  18,539,345 
	      9,825,749 
	    1,286,196 
	     8,539,553 
	 27,078,898 

	1995
	    21,019,170 
	     2,130,144 
	  18,889,026 
	    10,011,077 
	    1,310,455 
	     8,700,622 
	 27,589,648 

	1996
	    20,635,963 
	     2,091,309 
	  18,544,654 
	      9,828,562 
	    1,286,564 
	     8,541,998 
	 27,086,652 


Source: Agricultural and Beef Production Census 1995/96 for the 1996 data. Remaining data evolved using the indexes derived from the MBP.

As previously explained, the model depends on the information of the actual births of animals destined for slaughter and milk. Table 4 shows crucial information for estimating slaughter based on the production cycle proposed in the SNA model (1993), that is, the number of cattle born for slaughter (BBC) and milk (BMC).

At first sight, we can highlight the evolution of the abovementioned data and of the elements that expose the model’s weakness. If, however, the data of the MBP show any inconsistency in a given year, the model will be affected. In fact, the model is vulnerable to the indicators of evolution. 

It must be pointed out that another weakness is the consideration of a constant mortality and birth rate during that period. The census data are evolved considering that the mortality and birth rate presented by the census is constant. Evidently, if the rate is considered constant, productivity gains can be discarded
.

Another weakness of the model is a relative insensibility regarding the price cycle of beef production. Nehmi Filho (2005) points out that fluctuations in cattle prices that affect the profitability of preweaning and postweaning can lead to the slaughter of cows in a particular year. In effect, age at the time of slaughter can be affected when it becomes advantageous to slaughter cows, which can hamper the model.

However, there are unquestionable advantages to the model, particularly when comparing the data of the slaughter inspected by the SIF. The first is associated with the use of census data. Apparently these data are undoubtedly the most reliable data available. 

4.2.2) The year 1996: three scenarios

By way of example, the present study suggests the consideration of three scenarios that represent the two facets of Brazilian beef production: the first showing modern cattle farming with a shorter production cycle (36 months) and with a lower average slaughter weight (420 kg)
. A third scenario shows the average of the two previous scenarios.

The Forum (2001: p. 7) points out the following scenario: “In general, there was a significant evolution in the productivity rates of beef cattle in the past years. Slaughter age decreased in the main production areas from 4-4.5 years to 3-3.5 years.” In effect, it is not difficult to accept an intermediate scenario to the two previous ones. Therefore, a third scenario is suggested as a simple arithmetic mean, which shows cattle slaughter at 42 months and average slaughter weight of 440 kg in the year 1996.

1st Scenario: Cycle (t – 3), AWS = 420 kg

· n1 = 36 months

· n2 = 72 months

· AWS = 420 kg

SLAUGHTER (1996) = BBC (1993) + BMC (1990)

1st Scenario: SLAUGHTER (1996) = 18,175,085 + 7,938,336 = 26,113,421
Considering the number of slaughtered cattle in the 1st scenario, weighing 420 kg, if we consider CY = 0.50 and TC = 0.73, beef production in one thousand tons will be:

1st Scenario: Beef production (1996) = 4,003.2 thousand tons
2nd Scenario: (t – 4), AWS = 460 kg

· n1 = 48 months

· n2 = 72 months

· AWS = 460 kg

SLAUGHTER (1996) = BBC (1992) + BMC (1990)

SLAUGHTER (1996) = 18,069,085 + 7,938,336 = 26,007,421
Considering the number of slaughter cattle in the 2nd scenario, weighing 460 kg, if we consider CY = 0.50 and TC = 0.73, beef production in one thousand tons will be:

2nd Scenario: Beef production (1996) = 4,366.6 thousand tons
A third scenario arises based on the arithmetic mean of the above scenarios with the following results:

3rd Scenario: (t – 3.5), AWS = 440 kg

SLAUGHTER (1996) =  26,060,421

3rd Scenario: Beef production = 4,184.9 thousand tons
Having constructed the scenarios, we must compare them to other statistical sources in order to conclude that the model presented can be considered an alternative to obtaining cattle estimates.

4.2.3) A comparison

For the comparison with the scenarios suggested in the previous subsection, we recommend the Leather Survey (IBGE), the Slaughter Survey (IBGE), the data from the National Beef Production Council (Conselho Nacional da Pecuária de Corte - CNPC) and the data from Anualpec. Considering that the Slaughter Survey captures the country’s official beef production, the comparisons to that survey can estimate the clandestine beef production in Brazil as shown in Table 5 below except that it deals with the actual beef production and not in equivalent
:

	Table 5: a comparative table of the 1996 surveys

	Survey 
	 Slaughtered Animals

 (millions) 
	Beef
Production
 (thousand t)*
	Clandestine Beef Production

	Leather Survey (420 kg)
	                    24.3 
	    3,730.4 
	26.1%

	Leather Survey (460 kg)
	                    24.3 
	    4,085.7 
	38.1%

	Slaughter Survey (SIF)
	                    18.9 
	    2,958.8 
	                 -

	Model (Census) - (t - 3)
	                    26.1 
	    4,003.2 
	35.3%

	Model (Census) - (t - 4)
	                    26.0 
	    4,366.6 
	47.6%

	Census Model (mean)
	 26.1 
	 4,184.9 
	41.4%

	CNPC
	                    31.0 
	    4,352.5 
	47.1%

	Anualpec
	                    36.7 
	    4,959.6 
	67.6%


* All production data were transformed from carcass-equivalent into beef.
Note that, to capture the clandestine beef production, the reference is the production shown by the Slaughter Survey, inspected by the SIF. The remaining beef productions, compared to those of the slaughter survey, indicate the sector’s clandestine production.
It is clear that all of the surveys indicate a greater beef production than the Slaughter Survey. This result was expected, but the variation in the results of the clandestine production is noteworthy: from approximately 26% to almost 68%. Several estimates from sector specialists indicate a clandestine production that varies from 30% to 50%, with most of the data near 50%. Another noteworthy result is the convergence of results of the model related to the 2nd scenario and those of the CNPC, both indicating a clandestine production of approximately 47%.

Azevedo and Bánkuti (2001) present a proposal for the assessment of the level of informality based on the comparison of data from the Quarterly Slaughter Survey (IBGE) – inspected slaughter – and from the leather production data estimated by the Brazilian Tannery Center (Centro das Indústrias de Curtume do Brasil - CICB). Table 6 shows the informality measured according to the division of the slaughter inspected by the leather production published by the CICB:

	Table 6: Informal status in beef slaughter

	Year
	Inspected slaughter
	Leather
	Informality

	
	(thousand units)
	(thousand units)
	(%)

	1989
	                     13,462 
	                     23,000 
	41%

	1990
	                     13,375 
	                     23,000 
	42%

	1991
	                     13,934 
	                     23,500 
	41%

	1992
	                     14,563 
	                     24,000 
	39%

	1993
	                     14,951 
	                     24,500 
	39%

	1994
	                     15,512 
	                     25,900 
	40%

	1995
	                     17,174 
	                     26,900 
	36%

	1996
	                     18,919 
	                     27,900 
	32%

	1997
	                     14,886 
	                     29,100 
	49%

	1998
	                     14,906 
	                     30,200 
	51%

	1999
	                     16,787 
	                     31,600 
	47%

	2000
	                     17,059 
	                     32,900 
	48%


       
       Source: Azevedo and Bánkuti (2001) with data from the IBGE and CICB.
The data related to the estimate of clandestine slaughter shown by the model in the 1st, 2nd, and 3rd scenarios (35.3%, 47.6%, 41.4%, respectively) are within the interval commonly given by sector specialists. According to Bánkuti (2002), the rate of clandestine slaughter varies from 30% to 50%. This interval is a way of verifying the model’s robustness.
Another way of verifying the robustness of the data is to compare beef supply and demand. The main element of demand is household consumption, and the per capita data is available from the IBGE Household Budget Survey
. This data, associated with the country’s population, informed by the IBGE, allows the estimation of the total household consumption in Brazil in 1996, as shown in Table 7. 

	Table 7: Brazil: estimate of household beef consumption, 1996

	Population (1996)
	 161,323,169 

	POF (1996): per capital consumption (kg)
	

	Prime beef
	         11,117 

	Choice beef
	           9,078 

	Other beef
	           1,569 

	Per capital beef consumption
	         21,764 

	Total beef consumption (household) – thousand tons
	      3,511,04 


Source: Household Budget Survey (Pesquisa de Orçamentos Familiares - POF), 1995-1996.
According to POF, the per capita beef consumption is 21.764 kg, which generates a total aggregate beef consumption of just over 3.5 million tons in 1996.
Beef importation, according to the Foreign Trade Service (Serviço de Comércio Exterior - Secex), was 195.7 thousand tons of carcass-equivalent in 1996. Applying the TC = 0.73, the total is 142.9 thousand tons of imported beef, which added to the beef produced nationally, represents the country’s beef supply. The same reasoning was applied to exportation. According to Secex, exports reached 278.4 thousand tons in carcass-equivalent. To obtain coherence in the analysis, we apply the TC = 0.73 and reach the total of 203.2 thousand tons of exported beef. Using the expression (2) mentioned in section 1.2, we obtain the consumption outside homes with the difference. Table 8 shows a comparison between supply and demand from various statistical sources, emphasizing the rate of consumption outside the homes.
	Table 8: Comparison between surveys by contrasting supply and demand (1996)

	Survey
	Supply
	Household
Consumption
	Exports
	Intermediate Consumption
	Outside  Consumption**
	Demand

	Leather Survey (1)
	      3,873.3 
	3,511.04 
	   203.2 
	     159.01 
	4.1%
	    3,873.3 

	Leather Survey (2)
	      4,228.6 
	  3,511.04 
	       203.2 
	     514.29 
	12.2%
	    4,228.6 

	Slaughter Survey
	      3,101.7 
	  3,511.04 
	       203.2 
	    (612.59)
	-19.8%
	    3,101.7 

	Model (t – 3)
	      4,146.0 
	  3,511.04 
	       203.2 
	     431.78 
	10.4%
	    4,146.0 

	Model (t – 4)
	      4,509.5 
	  3,511.04 
	       203.2 
	     795.24 
	17.6%
	    4,509.5 

	Model (mean)
	 4,327.8 
	 3,511.04 
	 203.2 
	 613.51 
	14.0%
	 4,327.8 

	CNPC
	      4,495.3 
	  3,511.04 
	      203.2 
	     781.07 
	17.4%
	    4,495.3 

	Anualpec
	      5,102.5 
	  3,511.04 
	       203.2 
	  1,388.21 
	27.2%
	    5,102.5 


Source: Created by the author based on data from IBGE, Anualpec and CNPC.
* Production + Imports,
** Outside Consumption = Intermediate Consumption/Demand
(1) Considering AWS = 420 kg

(2) Considering AWS = 460 kg

A piece of data that stands out is the insufficient beef supply shown by the Slaughter Survey. The equality between supply and demand is caused by a negative intermediate consumption, which does not make sense. It is evident, therefore, that the insufficient supply is associated with the enormous clandestine production in the sector. For the Leather Survey, two scenarios were proposed with the same AWS = 420 kg and AWS = 460 kg presented in the model. In the 1st scenario, the outside consumption is 4.1% and increases substantially in the 2nd scenario, greater than 12.2%.
The data by Anualpec show greater beef production and, therefore, indicate greater consumption outside the home, greater than 27%. In contrast, the CNPC data converge with the model’s 2nd scenario, indicating an outside consumption of about 17%. In the 1st scenario and in the mean, the results show, respectively, 10% and 14% of beef consumption outside the home.
4.3) Possible explanations for the shadow economy of beef production
The systemic approach applied to beef (slaughter) captures the clandestine production by comparing the supply and demand of beef. Thus, it is possible to have an idea of the reliability of the data. Therefore, the approach is able to capture a portion of the slaughter that is not accounted for in meat packing plants inspected by the SIF and thus not included in the IBGE Slaughter Survey. This distortion is due to the coexistence of two antagonistic production systems, a modern inspected one and a backward uninspected one. 

According to Silva and Batalha (2000), within the context of the agroindustrial system of beef production there are extremely competitive economic agents, even when compared to international standards, and agents that have not reached minimum standards of quality and competitiveness. This distinction is evidenced in the two production systems presented in Figure 3.
Figure 3: Systems of beef production, industrialization and commercialization in Brazil. 
















Source: Silva and Batalha (2000).
System A represents the most advanced and, therefore, most competitive portion of the Brazilian beef chain. It consists of beef production technicians usually trained in the use of advanced animal production techniques and modern, well-equipped meat packing plants. Their production is distributed through points of sale that meet the standards of the most selective costumers. System B includes less competitive agents of the chain. Regarding production, this group consists of beef producers with less technology, small meat packing plants with substandard hygiene (especially the municipal plants) and clandestine slaughter. 

Bankuti (2002) corroborates the view described earlier. According to the author, the road to clandestine production usually begins in small rural properties where the use of production technologies, such as genetic improvement, sanitation (vaccines and other medication), artificial insemination, confinement techniques, among other things, are rarely applied. Therefore, according to the author, the starting point for clandestine production is the production of animals that are inadequate for slaughter in meat packing plants that supply more selective markets - internal or external - and/or meet sanitary inspection regulations according to standards of animal suitability, health, age, weight, etc. Thus, animals that would not be accepted at these plants or by those who operate as animal buyers, and not simply service providers, are taken to the illegal alternatives.
Azevedo and Bankuti (2003: p. 10-13) identify the institutional environment that regulates beef production in Brazil and point out three fundamental elements:

1. The sanitary inspection system (see Law 5760 of 1971) was the sole responsibility of the Federal Government. In 1989, Law 7889/89 allowed states and municipalities to set up their own inspection systems in accordance with food regulations which specify quality standards. Although sanitary norms are uniform throughout the country, inspection systems at the three administrative levels (federal, state, and municipal) differ in terms of required quality control and monitoring procedures. In addition, the federal system (SIF) allows the sale of meat throughout the country and in the international market;

2. Sanitary norms that require higher quality standards: The Brazilian Ministry of Agriculture issued Sanitary Norm No. 304 in April, 1996, raising sanitary standards. This norm required slaughterhouses to bone and pack the meat within their own facilities before it reaches the meat retailers. This norm was expected to exclude from the market slaughterhouses and distributors with low hygienic standards and/or those unable to implement facilities for boning and packing the meat. In effect, this sanitary norm raised the costs in the formal market, consequently increasing the benefits of going informal. In January, 1999, Sanitary Norm 145 established boning and packing, with nationwide determinations regarding shelf life, weight and cut. As this norm increased the costs of being formal without changing enforcement mechanisms, it may have a positive effect on informality;

3. Taxation: The ICMS value-added tax is the major component in the fiscal burden on formal activities in the area of meat production, and allegedly one of the main causes of informality.
With regards to the explanation of clandestine slaughter in Brazil in 1996, sanitary inspection and, more importantly, taxation are fundamental elements in accounting for the shadow economy in the beef chain. The sanitary regulations adopted since 1996 encouraged informality, according to Azevedo and Bankuti (2003: p. 13): “When quality standards are higher and enforcement mechanisms have continued the same, the benefits of informality are greater”. As pointed out by Silva and Batalha (2000), underreporting with the intent of evading tax is the fundamental cause of the appearance of the informality of Brazilian beef production.
5. Conclusion
Through its focus on the product, the systemic approach suggested in the present study allows the assessment of the causes and consequences as well as the measurement of the shadow economy in a country’s production systems. In the present study, the object of the analysis was Brazil’s beef production and the problem of clandestine slaughter. The use of a systemic approach permitted the estimation of the shadow economy referring to beef production and, based on the identification of its institutional environment, this approach verified the causes of the sector’s clandestine production.
Focusing on the product allows the use of “product balance” which, in addition to the knowledge of the institutional environment of the production system in question, provides the opportunity to identify in greater detail the causes and the dimension of the shadow economy of a particular segment. Thus, a thorough analysis is conducted and, because it is richer, it allows arbitrage, data comparison, and better knowledge of the institutional environment.
The approach proposed here opens up a list of topics for future investigation, such as:
· the application of the systemic approach in other products/productive chains;
· the generalization of a sectorial model to general models;
· to advance the study of the NIE elements in its possible uses in the systemic approach;

· to amplify the connection between the systemic approach and National Accounts, particularly by means of the input-output matrices.

Therefore, the present study proposes a contribution to the research agenda of the shadow economy, with the certainty that there is room for great developments in the near future.
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� In the present study, the reference to the SNA 1993 is related to the 2008 update published in 2009.


� According to the SNA (2009), many illegal activities are crimes against people or property that could never be interpreted as operations. For example, theft can hardly be considered an action in which both parties participated by mutual agreement. Fundamentally, theft or violence is an extreme form of externality through which harm is inflicted upon another institutional unit in a deliberate manner and not simply in a fortuitous or accidental manner. Thus, theft of family goods for example is not treated as an operation and no corresponding estimated value will be accounted for in the family’s expenses.


� In line with the previously mentioned authors, Bajada and Schneider (2003) give six estimation methods: 1. Qualitative estimate; 2. Discrepancy between income declared for tax purposes and that measured by selective checks; 3. Discrepancy between statistics of National Expenditure and Income; 4. Discrepancy between the official and the actual labor force; 5. Currency demand approach; and 6. Latent Variable Modelling - Multiple Indicators Multiple Causes (MIMIC) Model. 


� The expressions “product balance” and “product flow” methods are used in preference to “commodity balance” and “commodity flow method” as reflecting more recent usage of the word product in place of commodity.


� In section 4, we will analyze the Brazilian beef system in which this type of tax fraud is very common. 


� As pointed out by Zylbersztajn (1995: p. 27), “(...) the Economy of Transaction Costs has a microanalytical orientation, i.e. it is aimed at corporations and firms to obtain from them the raw material for its application. From this point of view, the ETC represents a natural link between Economics and Administration, also based on the Fundamentals of Law and Sociology. Thus, as an integrated and interdisciplinary unit, it has meant a great opportunity for research and for application in various fields, such as business strategy, finance, marketing, industrial organization, public policy, among other things”. 


� This section is based on Mathias (2008). 


� According to Pessanha (1991: p. 10), “With the transfer of the costs of statistical surveys to the IBGE [by the Ministry of Agriculture], the monthly slaughter survey implemented in 1975 did not put an end to the questions given the growing difference between the growth rate of slaughtered animals and the total number of cattle found in the 1980 and 1985 censuses”.


� Until 2008, the last Agricultural and Beef Production Census in Brazil was from 1995/1996, hence the choice for the year 1996 in the study by Mathias (2008).


� The recommendations of the SNA (1993) are aimed at obtaining the “production value”, a crucial element, along with intermediate consumption, to measuring the amounts of the production activities added to the basic prices and consumer prices. However, the recommendations also apply to the balances in physical quantities in the sense of studying the production chains to obtain the system’s economic coherence.


� The purposes of traction and reproduction are included in milk production. In fact, the herd of traction animals is very small, and the life cycle is similar to that of milking cows (72 months). 


� It must be pointed out that one should consider the animals born after deducting the slaughtered animals, which are excluded from the analysis because they do not generate production. In effect, both the BBC and BMC only include actual births (total births – deaths). 


� This shows how much the live animal (live weight) yields after slaughter, i.e. after the viscera and skin are removed.


� For example, bones, scraps, and fat should be excluded from the carcasses, as should losses due to the process of cooling the carcass.


� This is unreasonable in a context of genetic improvement of the herd, based on industrial breeding techniques, as well as practices such as artificial insemination. 


� Thus, improvements in the productivity indicators would be considered, which would reflect a lower slaughter age and a greater harvest.


� To maintain methodological coherence, in the case of the Leather Survey we used CY = 0.50 and, in the case of the AWS, two scenarios were considered: one with 420 kg and the other with 460 kg. To transform the carcass into beef, we used CY = 0.73 for all surveys.


� It is worth noting that the consumption published by the POF is the actual beef consumption and not consumption in carcass-equivalent. This fact justifies the transformation of all data into carcass-equivalent to obtain beef itself. 
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