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Abstract

The shortage of foreign currency, especially dollars in Bolivia, is mainly due to the fall in natural gas exports, generating a fall in
foreign exchange income and savings and affecting the entire productive community social economic model, leading to a
macroeconomic imbalance. In this understanding, this research analyzes and identifies the independent variables that were
progressively affected and that all of them are registered and accounted for in foreign currency dollars, such as gas exports,
international reserves, external debt, trade balance, foreign remittances and the pension portfolio, to cover the obligations and
expenses contemplated in the General State Budget and its fiscal deficit. The latter being our dependent variable. Thus, these
variables are studied over the time in which the aforementioned economic model has been applied, i.e., the series sample is from
2006 to 2023. To analyze the data, we will first make the polynomial projections of each of the study variables individually, where
we were able to identify cyclical patterns or complex curves with increasing and decreasing trends. Subsequently, we developed a
multiple regression, the results obtained were a multiple correlation coefficient of 99.4%, noting that the variables trade balance
and the pension portfolio showed negative and significant coefficients and the rest of the variables positive and significant
coefficients, except gas exports.
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Introduction

Bolivia has been facing significant economic challenges in recent
years, this is mainly due to the fall in the export of natural gas
mainly and the significant decrease in the foreign currency dollars,
getting worse and having a shortage of dollars, affecting the entire
productive community social economic model, leading to a
macroeconomic imbalance and affecting all the independent
variables of economic income in dollars to cover the obligations
that exist in the budget with its fiscal deficit (Vargas, Delgadillo, &
Vasquez, 2022b).

In addition to the above, it is essential to review studies on the
financing of fiscal deficits, we can mention some research, for
example, the macroeconomic model in which public deficits are
financed with bonds and the stock of bonds according to the
authors Holmes and Smyth (1979), the author Inman (1982)
examines the causes and consequences of financing the fiscal
deficit through the pensions of public employees. On the other
hand, there is the research of Blejer and Cheasty (1991), Bohn and
Inman (1996) and Cuddington (1997) where they highlight that
capital funds, pensions and social security are potential sources of
financing the fiscal deficit. However, international research
includes the authors Fatas and Mihov (2006), Maltritz and Wiiste
(2015), Habib (2019), Mawejje and Odhiambo (2020) study the
determinants of fiscal deficits, including the study by Ying and Jun
Lyu (2023) who propose to reduce fiscal deficits with transparency
in the disclosure of their budget execution in China through local
e-governments. In this regard, it is worth mentioning at the Latin
American level, studies that proposed reducing fiscal deficits
through the economic information transparency indices of the
electronic governments of Vargas, Lépez and Helal (2012),
Organization for Economic Cooperation (2021). and Vargas,
Delgadillo, and Villca (2022a).

In the case of Bolivia, mention should be made of the studies by
Vargas, Delgadillo and Villca (2022b) where they argue that the
fall in gas exports and international reserves, the same authors
argue a deterioration in economic growth to continue financing the
fiscal deficit, for more than ten years through exports of raw
materials with little specialization and added value and with a fixed
exchange rate and low inflation (Vargas, Delgadillo & Villca,
2023a). But in another study, Vargas, Delgadillo and Villca (2023b
2024a), consider the weakness of a productive export sector and
high labor informality, added to the lack of transparency in the
dissemination of information and predict a risk of inflation through
the collapse of net international reserves, the increase in internal
and external public debt, the increase in public spending with
strategic public companies, generating higher levels of fiscal
deficit, with progressive subsidies for fuel imports generating a
vicious circular economy (Vargas, Delgadillo, & Villca, 2024b).

In addition to the above, in the first section we will study the
theories and references on the financing of the fiscal deficit, we
will also identify in another section the independent variables and
the dependent variable registered and accounted for in foreign
currency and that are being executed by the public policies that the
current government of Bolivia has been carrying out, to analyze the
data we will make the polynomial projections of each and every
one of the variables individually and also with multiple regression
to determine the analysis of the results and conclusions.

1. Experiences to finance the fiscal
deficit

We can mention, the article by Holmes and Smyth (1979) presents
a macroeconomic model in which public deficits are financed with
bonds and the stock of bonds can affect both expected revenues
and liquidity. Inman (1982) examines the causes and consequences
of the financing of public employees' pensions by local
governments. The decision to fund pensions is analyzed in the
context of two models, the first in which current taxpayers stay and
pay future employee retirement benefits and a second model in
which current taxpayers move and therefore expect to avoid paying
future retirement benefits.

The authors Bohn and Inman (1996) look for balanced budget and
public deficit rules, highlighting that state limits apply only to the
general fund, leaving other funds, capital, pensions, social security
as potential sources of deficit financing. According to the authors
Blejer and Cheasty (1991), with their respective measurements of
fiscal deficits in analytical and methodological matters, they can be
controlled through gradual policies. Cuddington (1997) analyzes
the sustainability of fiscal deficits in developing countries through
gradual fiscal, exchange rate, and monetary policies.

At the international level, the authors Maltritz and Wiste (2015)
identify the determinants of fiscal deficits in Europe and the role of
fiscal pacts through creative accounting and the euro, in the face of
huge fiscal deficits and their role in causing the current European
debt crisis. Similarly, authors Fatas and Mihov (2006) analyze the
macroeconomic effects of fiscal rules on U.S. states with explicit
and implicit constraints on fiscal policy, using estimates of the
cyclical elasticities of public spending, because these constraints
impair the ability of governments to implement countercyclical
fiscal policies.

According to (Habib, 2019) the fiscal deficit puts high-interest rate
borrowing at risk, deducing that the approach of pulling the
economy out of recession puts a limit on excessive borrowing by
linking the funds collected to the real economy and increasing
productive capacity in the long term with infrastructure gaps. The
authors Mawejje and Odhiambo (2020) deduce that the
determinants of fiscal deficits are country-specific, highlighting the
role of Ricardian equivalence theory, Keynesian theory,
neoclassical theory, and the political budget cycle hypothesis.

However, authors Ying and Jun Lyu (2023) argue that e-
government can reduce local government financial deficits in the
case of China, consider that the impact of e-government on the
fiscal deficit differs significantly between regions with different
levels of economic development, the fundamental reason for this
problem lies in the contradiction between the disclosure of
information required for effective e-government and concentration
of information characteristic of unitary countries.

2. How to finance the fiscal deficit in
Bolivia

In the case of Bolivia, we can mention the authors Afcha et. to the.
(1992). Vargas, Delgadillo, and Villca (2022b) argue that the fiscal
deficit in the Bolivian economy is especially dependent on exports
with little specialization and added value, such as natural gas,
minerals, mainly gold, among others. In addition, the collapse of
savings due to the gradual fall in net international reserves, leaving
the vaults of the Central Bank of Bolivia (2024) with scarce gold
and foreign exchange reserves to cover the obligations of the fiscal
deficit, with a fixed exchange rate and low inflation (Vargas,
Delgadillo, & Villca, 2023a). According to international
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organizations (International Monetary Fund, 2024, World Bank,
2023 and ECLAC, 2023) the slowdown in economic growth with
respect to the Gross Domestic Product since 2021 registered a drop
from 6.21% in 2023 to 2.7% and they project 1.4% for 2024.

Once the reserves are exhausted, the fiscal deficit is covered by the
increase in internal and external public debt, both of which have
reached the Gross Domestic Product according to Vargas,
Delgadillo and Villca (2023b), at the same time, the increase in
public spending in the public sector and public administration in
general and the incorporation of public policies by strategic public
companies, the latter seeking to replace imports of the productive
apparatus, generating a more robust state apparatus and with the
higher levels of fiscal deficit recorded in the last ten years and
taking into account the progressive subsidies on fuel imports,
leaving the trade balance in deficit Vargas, Delgadillo and Villca
(2024a), generating instability in the exchange rate and higher
inflation and a vicious circular economy Vargas, Delgadillo and
Villca (2004b) and the World Bank (2006).

In view of the excess indebtedness, another public policy measure
is taken by the Central Bank of Bolivia (2024) to capture dollars
through remittances from workers abroad by retaining dollars and
delivering national currency to Bolivian families. Finally, it is
considered to use the pensions of contributing and retired workers
to cover the fiscal deficit through the placement of bonds to the
nation's general treasury, the central bank, and bonds abroad
(Central Bank of Bolivia, 2024). In addition to all of the above,
international bond risk rating agencies, such as the risk rating
agency Morgan (2024), place Bolivia in the second worst position
in Latin America with 2,065 points after Venezuela with 16,878
points, see Graph 1.

Graph 1: Country risk in Latin America (In thousands of points)
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Source: J.P. Morgan (2024). Risk Rating Agency Values as of
30/06/2024

Thus, we can identify the independent variables, all of them
recorded and accounted for in foreign currency dollars and that
were used as public policy to finance the fiscal deficit in the face of
the scarcity of dollars, see Table 1:

Table 1. Financing the fiscal deficit in foreign currency
Financing funds Obligations

recorded To finance

in foreign currency

(Independent Variables)

in foreign currency
(Dependent Variable)

(GX) GAS EXPORTS
(IR) INTERNATIONAL RESERVES

(GB) GENERAL STATE
(ED) EXTERNAL DEBT BUDGET

(BT) BALANCE OF TRADE AND ITS FISCAL DEFICIT

(RA) REMITTANCES ABROAD
(CP) PENSION PORTFOLIO
(RA) REMITTANCES ABROAD
(CP) PENSION PORTFOLIO

Source: Central Bank of Bolivia (2024) and Ministry of Economy
and Finance (2024)

In addition to the above, we will study these variables since the
economic, social, community and productive model has been
applied in Bolivia, that is, from 2006 to 2023 from the Jubilee
Foundation (2023), the National Institute of Statistics of Bolivia,
(2023 and 2024) and the Ministry of Economy and Finance (2014,
2022 and 2023). To analyze, we will first make the polynomial
projections of each and every one of the variables individually and
then, we develop the multiple regression model to determine the
factors and correlation coefficients to finance the fiscal deficit.

2.1. Aggregate budget and its fiscal deficit

As can be seen in Graph 2, based on sources from the Central Bank
of Bolivia (2024), the National Institute of Statistics (2023 and
2024) and the Ministry of Economy and Finance (2023). The
aggregate budget has grown considerably since 2006 from 3,377 to
45,565 billion dollars by 92.5% in 2023. as shown by the third-
degree polynomial projection and with a coefficient of
determination R"2 squared equal to 0.96. With respect to the fiscal
deficit or surplus, with a decrease in the surplus in 2006 from 4.5%
to 0.6% in 2013, going from that year to a fiscal deficit and
increasing year after year reaching -7.8% by 2023, in the same way
the polynomial projection shows us a cyclical curve and with a
coefficient of determination R”2 squared equal to 0.90.

Graph 2: Aggregate budget and fiscal deficit or surplus
Period: 2006 to 2023 (In millions of dollars and percentages)

Source: Ministry of Economy and Finance (2024)

Copyright © ISRG Publishers. All rights Reserved.
DOI: 10.5281/zenodo.13317528




We can mention that the fiscal challenges that Bolivia has faced in recent years due to factors such as the fall in the prices of raw materials and
the higher public expenditure mainly of civil servants and public consultants, as well as the investments of public companies, as well as the
subsidy of fuels led to the growth of the budget. but financed by a fiscal deficit that has grown for more than ten years.

2.2. The fall in gas exports and net international reserves
Bolivia nationalized its hydrocarbon resources, which generated significant changes in the gas industry, the Bolivian State assumed greater
control and prominence in the exploitation and export of natural gas, according to the reports and sources of information of Yacimientos
Petroliferos Fiscales de Bolivia (2024) the evolution of Bolivia's natural gas exports in the period 2006 to 2023, We can mention that in 2006,
exports reached around 14.4 million cubic meters per day, with respect to the value exported, the sustained increase since 2006 going from 1,668
to 6,113 billion dollars by 2013 where it reached its highest level of export to reach approximately 30.5 million cubic meters per day. this
increase was mainly due to the expansion of production capacity and the signing of new export contracts, mainly with Argentina and Brazil.

As of 2016, Bolivia's natural gas exports began to show a decreasing trend, reaching an export value of 1,880 million dollars by 2023, by 2023,
it is estimated that Bolivia's natural gas exports were around 23 million cubic meters per day (Yacimientos Petroliferos Fiscales de Bolivia,
2024). With respect to its tendency is circular of the polynomial projection of the third degree and with a coefficient of determination R"2
squared equal to a non-significant 0.40. This decline has been attributed to a variety of factors, including falling demand from major trading
partners, shrinking gas reserves, and production challenges, see Graph 3.

Graph 3. Gas Exports and Net International Reserves

Period: 2006 to 2023 (Millions of dollars)

Source: Yacimientos Petroliferos Fiscales (2024) and Central Bank of Bolivia (2024)

With respect to savings measured through Net International Reserves, we can see Graph 3, from 2006 from 3,178 million dollars to 2014 to
15,123 million dollars, reserves had an increasing trend in the same way due to the greater export of natural gas and minerals, from that year
onwards reserves had a significant decrease reaching 1,709 million dollars by 2023 Central Bank of Bolivia (2024) and Ministry of Economy
and Finance (2023). This is mainly due to the fall in gas exports and the significant import of diesel and gasoline, both in foreign currency, as
well as gas exports, its tendency is circular from the polynomial projection of the third degree and with a coefficient of determination R"2
squared equal to 0.88 but more significant.

2.3. Increasing external debt and attracting remittances

After a series of restructurings and write-offs, Bolivia managed to significantly reduce its external debt in the early 2000s. However, in the years
since, external debt has increased again. In the recent report of the Central Bank of Bolivia (2024) on external debt over the last ten years, it is
growing and amounts to 13,669 million dollars, as can be seen in Graph 4, Bolivia's external debt tends to increase year after year from 2006 to
2023, an increase of 85% according to official data from the Central Bank of Bolivia (2022a and 2022b). In addition, financing costs could
continue to increase in the face of a greater risk of default on external debt, due to lower revenues and increased interest payments and
amortizations (Morgan, 2024). With respect to the third-degree polynomial projection and with an increasing trend over the years, the coefficient
of determination R"2 squared is equal to a significant 0.99. However, it is important that Bolivia continue to implement policies aimed at
generating fiscal surpluses and diversifying its sources of financing, in order to avoid excessive growth in external debt and preserve
macroeconomic stability.
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Graph 4. External debt and remittances from abroad

Period: 2006 to 2023 (Millions of dollars)

Source: From the Central Bank of Bolivia (2024)

Remittances from Bolivians working abroad are an important source of income for the country. In 2016, remittances to Bolivia reached a record
$569 million dollars Central Bank of Bolivia (2022a and 2022b). By 2023, remittances reached around 1,500 million dollars from the Central
Bank of Bolivia (2024). Remittances account for about 3% of Bolivia's GDP and are a key source of foreign exchange for the country. Bolivia
faced a shortage of foreign currency and a crisis of confidence in the financial system starting in 2023, as a measure to avoid a massive flight of
deposits and speculation, the government implemented a temporary banking "corralito" (Vargas, Delgadillo, & Vésquez, 2024b). This implied
the restriction of cash withdrawals and limits on international transfers. Like external debt, remittances have a cyclical upward trend in the third-
degree polynomial projection and with a squared coefficient of determination R*2 equal to a moderate 0.77, see Graph 4.

2.4. The trade balance and the pension savings portfolio
As you can see in Graph 5, Bolivia has maintained a positive trade balance of surplus since 2026 of 1,306 million dollars, reaching its highest
peak in 2012 of 3,401 million dollars and with a surplus until 2015, but since then it has entered a trade deficit due to reaching 2023 of -697
million dollars. This is due to the increase in imports and the fall in natural gas exports, due to the lack of public policies to promote the export
productive apparatus and political instability, and this trend has been accentuated in recent years. With respect to Bolivia's trade balance, its
trend is cyclical from 2006 to 2023 in the third-degree polynomial projection and with a coefficient of determination R"2 squared equal to a non-
significant 0.42.

Graph 5. Trade balance and pension savings portfolio

Period: 2006 to 2023 (Millions of dollars)

Source: Ministry of Economy and Finance (2023) and Jubilee Foundation (2023)

As we can see in Graph 5, pension savings in Bolivia have grown steadily, going from US$2,256 million in 2006 to around US$26,224 billion
by 2023. It should be noted that pension savings represent 51% of the country's GDP in foreign currency, but given the shortage of dollars, now
the long-term Public Management Company that replaced the Pension Administrator, had to make investments in fixed-term bonds in foreign
currency to the General Treasury of the Nation, the Central Bank and abroad (Public Manager, 2024). This increase reflects the expansion of the
coverage of the pension system and the increase in workers' contributions. With respect to the third-degree polynomial projection, an increasing
trend can be seen over the years, but in recent years an investment in bonds was arranged, so the coefficient of determination R"2 squared is
equal to a non-significant 0.099.
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3. Regression model of the Bolivian case
In this section, the analysis of the multiple linear regression model according to the author (Vargas et. al., 2012 and Montero, 2016) on economic
growth, the analysis of the economic variables of interest with a view to the construction and formulation of an econometric model, analyzing
the correlation between the dependent variable and each of the independent variables, an analytical tool widely used in this type of study; In
addition, to estimate the multivariate linear regression model, following the proposed methodology and the variables mentioned in previous
sections, the following equation was used:

GB= B1+GX+ B2xIR+ P3*ED + B4+BT + B5+RA+ B6xPP+ u

In this way, we will apply this equation to the joint analysis of macroeconomic variables following the methodology (Vargas et. al. 2012) where
the General State Budget and its fiscal deficit (GB) as a dependent variable and the independent variables that support the theory seen in
previous sections of the budget and its fiscal deficit and the variables that finance Gas Export (GX), savings through Net International Reserves
(IR), External Debt (ED), Balance the Trade (BT), Remittances Abroad (RA) and Pension Portfolio (PP) and the coefficient (u).

4. Regression and correlation results
Based on the previous section and the variables of the studies explained, historical data from the period 2006 to 2023 were constructed to apply
regression estimates. The multivariate linear regression equation of the general state budget and its fiscal deficit of the Bolivian economy is as
follows:

GB=079*GX+1.04*IR-280*ED-1.64*BT +599*RA-0.17*PP+u

Application of the multivariate linear regression test for the economic determinants of foreign currency income to finance the budget of the
Bolivian economy. Table 2 presents the results of the adjustment to a multivariate regression model to describe the relationship between the GB
and the six independent economic variables GX, IR, ED, BT, RA and PP. It can be observed that the regression and linear correlation model
with respect to the budget with fiscal deficit is significant with adjusted R2 of 99.4% and four coefficients are positive, these are GX, IR, ED,
RA and two negative coefficients BT and PP, see Table 2.

As can be seen in Table 2, of these four variables with a positive coefficient, the most explanatory with a coefficient of 5.99 is workers'
remittances, this is because many Bolivians are abroad in search of formal employment and send remittances to their families in foreign
currency. but their families can only access these remittances in national currency, that is, the government had to apply corralito due to the
shortage of dollars in the country, it is evident that this variable will continue to increase due to the lack of formal employment policies and
productive incentives.

Table 2. Results of the variables studied

Regression statistics

Multiple correlation coefficient 0,9946849

Coefficient of determination R"2 0,98939805

R"2 Adjusted 0,98361517

Typical error 1612,57228

Remarks 18

Coefficients

Interception -4184,20934

(GX) GAS EXPORTS USD MM 0,797899613

(IR) INTERNATIONAL RESERVES USD MM 1,040498533

(ED) EXTERNAL DEBT USD MM 2,805837444

(BT) BALANCE OF TRADE USD MM -1,643401591

(RA) REMITTANCES ABROAD USD MM 5,990746579

(CP) PENSION PORTFOLIO USD MM -0,17554184

Source: Own elaboration

Next is the external debt, see Table 2, although it is significant, but to a lesser degree with a coefficient of 2.80 this is mainly due to the fact that
it is still possible to access external credits despite the fact that there was an increase of 85%, as can be seen in Graph 6, the trend is increasing
and will continue as long as there is a shortage of dollars. despite the fact that there is a barrier in parliament. In the case of international
reserves, it is positive and even less explanatory with a coefficient of 1.04, this can be explained by the scarcity of dollars, the government chose
to consume all the savings in the reserve, both currency, gold and special drawing rights (Central Bank of Bolivia, 2024), but there are still
mechanisms and instruments to strengthen the reserves according to the public management policies implemented by the current government.
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Finally, with a positive and less significant coefficient is the export of gas with only 0.79 as we have been mentioning, this is due to the
depletion of gas reserves and the drop in exports despite the fact that the government made gas explorations, but without results, but it will
continue to be explored, although with less intensity because in the economic bonanza it was not used to the maximum. now with the scarcity of

dollars it will be more difficult, see Table 2 and Graph 6.

With respect to the independent variables with negative coefficients, both the BC and CP, it can be seen in Table 2 and in Graph 6, the most
explanatory with a negative and significant coefficient is the trade balance of (-1.64), this is due to public policies of little incentive to the export
productive sector, a trade balance deficit for many years, but this variable could change if a policy of greater incentive to the export productive
apparatus were applied and they generate employment for the economically active population that is in 85% of labor informality (World Bank,

2023).

Graph 6. The trend of independent variables

Period: 2006 to 2023 (Millions of dollars)

2006 2007 2008 2009 2010 2011 2012

(GX) GAS EXPORTS USD MM
==+ «(BT) BALANCE OF TRADE USD MM
@ (GB) GENERAL STATE BUDGETUSD MM

(IR) INTERNATIONAL RESERVES USD MM
(ED) EXTERNAL DEBT USD MM

P ™
- - ¢ -

2017 2018 2019 2020 2021 2022 2023

—— (RA) REMITTANCES ABROAD USD MM
e = = (PP) PENSION PORTFOLIO USD MM

Source: Ministry of Economy and Finance (2023) and Jubilee Foundation (2023)

Finally, the independent variable of the budget with fiscal deficit is
the pension savings portfolio, although this variable is explanatory
but to a lesser degree with a negative coefficient of (-0.17) despite
the income of the workers, the government of the day used these
savings to cover the shortage of dollars and investing in bonds in
the general treasury of the nation. in the central bank and abroad
by more than 51% and will surely continue to use these private
savings to keep the economic model working, see Table 2 and
Graph 6.

Conclusions

The conclusions we reached is that the economic, social,
community and productive model of Bolivia is in an instability and
macroeconomic imbalance with all its sources of economic income
in US dollars, this could be evidenced by the fall in income from
natural gas exports, which financed, mainly the fiscal deficit of the
budget for many years. among them, the subsidization of fuels and
investments by strategic public companies mainly, under a
monetary policy of a fixed exchange rate and price controls and
low inflation.

Continuing to sustain the economic model with these
characteristics, for more than sixteen years, led to resorting to all
sources of income in dollars, to continue financing the fiscal
deficit, affecting each variable with increasing, decreasing and
cyclical trends according to the polynomial projections studied for
each variable, thus, a drastic fall in gas exports and net
international reserves, an increase in the external debt, a deficit

trade balance, a corralito in the remittances of workers abroad and
the fall of the pension portfolio, the latter to invest mainly in bonds
of the General Treasury of the Nation and the Central Bank.

With respect to the results of the adjustment to a multiple
regression model, we can conclude that the export productive
apparatus must be strengthened to get out of the trade deficit and
the pension portfolio must be independent and managed by actors
such as employees and employers and not only by the State, it is
essential to change the economic model and not depend on a single
non-renewable sector such as natural gas. on the contrary,
diversify and enhance the economy with a virtuous economic
circularity through renewable productive factors, recover
international reserves, lower external debt and avoid financial
corralitos such as remittances and not use pension income.
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