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Abstract:
							                           
This paper presents a regional case study using a Bi-Regional Input-Output (BRIO) matrix of Buenos Aires City (BAC) and the Rest of Argentina (ROA), constructed from the Argentinian Input-Output matrix. A hybrid approach was applied to obtain the BRIO matrix, which combines pure non-survey methods with matrix-balancing methods like RAS or Cross-Entropy. Once the BRIO matrix was obtained, our study has focused on analyzing the BAC regional structure and the interconnections between regions. We have also estimated the regional and national carbon footprint for the BAC and Argentina, respectively. Results show that service and industry sectors play an important role in the economy of BAC and some of them have strong interregional spillover effects over the rest of the country. In addition, the results also show that sectors on BAC with the highest regional multipliers are also the ones with highest emissions.
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Resumen:
						                           
Este artículo presenta un caso de estudio regional utilizando una matriz Bi-Regional Input-Output (BRIO) de la Ciudad de Buenos Aires (BAC) y el Resto de Argentina (ROA), construida a partir de la matriz Input-Output de Argentina. Se ha utilizado una metodología híbrida para obtener la matriz BRIO, la cual combina métodos indirectos puros y métodos de calibración de matrices como RAS y Entropía Cruzada. Una vez obtenida la matriz BRIO, nuestro estudio se ha centrado en analizar la estructura regional de la BAC y las interconexiones entre regiones. También hemos realizado la estimación de la huella de carbono nacional y regional para Argentina y en la BAC, respectivamente. Los resultados muestran que los sectores de servicios e industria juegan un papel importante en la economía de la BAC y algunos de ellos tienen fuertes efectos indirectos interregionales sobre el resto del país. Además, los resultados también muestran que los sectores de la BAC con los multiplicadores regionales más altos también son los que tienen las emisiones más altas.



Palabras clave: Modelo insumo-producto interregional, huella de carbono, matrices insumo-producto bi-regionales, coeficientes de localización, entropía cruzada.
                                







Introduction

Interregional Input-Output (IRIO) models are a valuable tool to study a particular region of interest considering the interconnections with the rest of the country. Due to the dramatics socio-economic and political differences between the Buenos Aires City (BAC) and the Rest of Argentina (ROA), implementing an interregional approach becomes essential. In this sense, a Bi-Regional Input-Output (BRIO) matrix is necessary to carry out such analysis (Boero et. Al, 2018 and Round, 1983). As there are no available regional matrices in Argentina, regionalization process has been performed to regionalize Argentina’s national Input-Output (IO) matrix into a Bi-Regional one.

Leaving the Regional IO matrices problem aside, our efforts were placed on BAC which is adhered to the 2030 Agenda for Sustainable Development Goals (SDG’s). This assumed commitment generates the need for policy makers to have a methodology to quantify the effects of their decisions. This work intends to contribute in that way presenting a case study mainly related to the 8th and 13th SDGs, in which the Buenos Aires City takes on the commitment to boost the local economic developments through incentives to strategic economic sectors and to be a carbon neutral by 2050, respectively.

The economic structure of the BAC differs completely from the national average and considering the interconnections with the ROA is relevant for its study. The BAC is the richest region of the country with the core businesses concentrated on it. It has an approximated area of 203 square kilometers and approximately three million inhabitants that represent 7% of the Argentina population. The political division between BAC and ROA are not implying economical division and companies are integrated between regions with significant “imports” and “exports” between them. National headquarters of the most important companies of the country are centered in this region, especially in the service sectors. Finally, the structure of the BAC job market is inherently interconnected with the ROA because BAC has many commuters from Greater Buenos Aires (GBA), that is the name to call the suburbs of BAC.

Considering the mentioned, the interregional approach using a Bi-Regional IO matrix is essential to perform regional studies on the BAC.

Our main objective is to present a case study of the BAC where the regional structure, the interconnections between regions and carbon footprint are analyzed using a BRIO matrix of Argentina made up by the BAC and the ROA regions. However, as the regional structure was not available, we first had to obtain the BRIO matrix. To go through this first step, we have used a hybrid non-survey approach which combines two of the most frequently used techniques in the field of Input-Output matrices (Mastronardi and Romero, 2012). They are the Location Quotients (LQs), (Flegg et al., 1995; Flegg and Webber, 1997, 2000) and, additionally, the well-known matrix balancing methods like RAS and Cross Entropy.

Considering Lamonica (2020), we built, in a practical case and with other point of view, a regional estimation inside a country when is not common to have a lot of information about intermediate purchases and sales between regions, final regional consumption, exports, national taxes, etc.

In absence of primary data, researcher would probably construct the most important regional internal intermediate consumption with secondary data, with an important focus on specific sector that she will analyze before in a sectoral economic analysis. Considering the specific case of Buenos Aires City, we used specific estimations for intermediate purchases and sales developed in a specific academic project to study its economic structure[1].

This article could be the first stone to continue contributing to the analysis of the impacts of public policies that are defined within the framework of the SDGs, such as the initiative to create green jobs. Interregional analysis of other economic problems could be also extensions of this work, such as applications for tourism in the Province of Salta in Haslop et. al (2020) or for green energy in the Misiones province in Perrota et. al (2020).

Finally, we have decided to make the regionalization methodology explicit in this paper. With this, it is intended to help colleagues from different disciplines in economics to be able to estimate the BRIO matrix in a relatively simple way.

The paper is organized as follows. Section 2 presents a brief introduction of the non-survey methods based on Location Quotients which are important to understand the regionalization methodology and constitute the first step of our regionalization process. Section 3 presents an initial Regionalized National Input-Output matrix which includes intra-regional and inter-regional sub-matrices. Section 4 introduces two calibration methods (RAS and Cross Entropy) which could by applied over the initial matrix obtained in the previous section. The end of this section shows only the results obtained by applying the Cross-Entropy method. Section 5 present the case study using the BRIO matrix obtained in the previous sections. Finally, Section 6 provides final remarks and potential extensions.




Intra-regional input-output: The use of location quotients

Para leer este apartado consultar el artículo en PDF / To read this section, please see the article in PDF.




Calibration methods
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Construction of the inter-regional input-output table
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Case study of Buenos Aires City – multipliers, Rasmussen indicators and footprint analysis
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Conclusions

In the light of the assumed commitment by the Buenos Aires City in the 2030 Agenda for Sustainable Development Goals (SDG’s), policy makers require a methodology to quantify the effects of their decisions. This paper contributes to these requirements by presenting an interregional Input-Output analysis of two-region economy, the Buenos Aires City, and the Rest of Argentina.

Since the lack of regional matrices in Argentina, to carry out the interregional analysis we had to build a Bi-Regional Input-Output matrix using a hybrid approach that combines the non-survey methods based on Location Quotients and the well-known matrix balancing methods. Considering the contribution of Lamonica et. al (2020) we prefer to boost the preliminary estimation with the cross-entropy method over the RAS method. The former is also capable of replicate more accurately the national input-output table and takes advantage of the information the researcher has.

Once the BRIO matrix was obtained, we analyze sectoral structure of BAC, its interregional connections and we identify the relevance of each sector in the regional economy network. In addition, we estimate the carbon footprint of Argentina and the share of the Buenos Aires city to analyze the responsibilities of the regional sectors.

As expected, results show that service and industry sectors play an important role in the economy of BAC and some of them have strong interregional spillover effects over the rest of the country. In addition, the results also show that sectors on BAC with the highest regional multipliers are also the ones with highest emissions.

It is important to mention that this analysis could be extended for more sectors and to analyze regional matters in other regions. It also could be extended to the analysis of the impacts of environmental policies, such as the initiative to create local green jobs, the deployment of distributed generation or energy efficiency measures.
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