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EXERCÍCIOS

Q1. What is the value of wages in Accommodation and food service activities (ALOJ_COMIDAS) in Cochabamba?
898 millions of Bolivians

Q2. What is the value of capital payments in Rental and leasing activities (ACT_INMOBIL) in La Paz?
9499 millions of Bolivians

Q3. What is Santa Cruz’s share in capital payments to Agriculture (AGRICULTURA)?
	0.534

Q4. And in Cattle raising (GANADERIA)? 
0.384

Q5. What is Santa Cruz’s share in the economy-wide payments to capital? 
	0.314

Q6. In which region the agriculture sector is responsible for the highest shares of labor payments? 
Santa Cruz

Q7. Which sector is most capital-intensive in Bolivia? 
Rental and leasing activities (ACT_INMOBIL)

Q8. What is the total across all sectors of the value of Scientific research and professional services (PROF_TECNIC) produced in La Paz and sold in Chuquisaca and Potosi?
3.34 millions of Bolivians (Chuquisaca) and 4.54 millions of Bolivians (Potosí)

Q9. What is the total across all sectors and across all regions of the value of imported manufactured inputs (commodities CARNE_PROC through MANUF_DIVERS)?
55,648.8 millions of Bolivians

Q10. How much imported Oil and natural gas (EXTR_PETROLE) is purchased in Santa Cruz by the Oil refinery sector (REF_PETROLEO)?
217 millions of Bolivians

Q11. What are the three main sources of agriculture inputs (AGRICULTURA) to the Manufacture of food products industry (ALIM_DIVERSO) in La Paz and Potosí?
La Paz – La Paz (92.6); Santa Cruz (57.7); Cochabamba (33.4)
Potosí – Potosí (7); Chiquisaca (1.36); Santa Cruz (0.819)
[bookmark: _Hlk29848936]Q12. And the three main sources of paper and paper products inputs (PAPEL_IMPRES) to Manufacture of beverages and tobacco products industry (BEBID_TABAC)?
La Paz – La Paz (10.5); Foreign (7.93); Santa Cruz (2.18)
Potosí – Foreign(0.068); Santa Cruz (0.05); La Paz (0.033)

Q13. What is the value of imported agriculture goods (AGRICULTURA) consumed by households in Oruro?
23.5 millions of Bolivians

Q14. What is the total value of imported manufactured goods (commodities CARNE_PROC through MANUF_DIVERS) consumed by Bolivian households?
25,747.9 millions of Bolivians

Q15. What do you notice about regional structure of consumption?
Greater participation of sectors such as 28 ALOJ_COMIDAS, 31 ACT_INMOBIL, and 26 COMERCIO.
 
Q16. What commodity is responsible for the highest share of household expenses in Bolivia?
Accommodation and food service activities (ALOJ_COMIDAS)

[bookmark: _Hlk29849951][bookmark: _Hlk29850010]Q17. What share of household consumption of agricultural goods (AGRICULTURA) in Tarija is supplied by producers within the region? And what is the share of agricultural products consumed by households in the La Paz is supplied locally?

Tarija – 0.671 La Paz – 0.396

Q18. Which sector has the highest export share in the country?
5 EXTR_PETROLE; 
21 MAQ_EQUIP
11 ACEITES_GRAS


Q19. Which sector sells the greatest proportion of its output to households? 
39 ACT_HOG_EMPL
28 ALOJ_COMIDAS
34 EDU_MERC

Q20. And which is the most investment-oriented in its sales pattern? 
24 CONST_EDIF
25 CONST_OBRA
21 MAQ_EQUIP

Q21. What is the total output of Transport services (TRANSP_ALMAC)? (You would have to add margin sales in case part of the output of the transport sector had been allocated to margin usage!)
40,435 - The total output of TRANSP_ALMAC is given by the sum of BAS1, BAS2, BAS3, BAS4, BAS5, BAS7 and BAS8, since all margin values are zero in the current calibration of the model.

Q22. If exports of Mining (MINERIA) increased by 10%, what would be the expected percent increase in agriculture output (assuming other sales unchanged)? 
The effect is direct, as the increase occurs only in mining exports. Since all other sales remain unchanged, the change in sectoral output is proportional to the share of exports in total sales. Therefore, the percentage increase in mining output corresponds to 10% multiplied by the share of exports in total sectoral sales.

Q23. What might happen to Vegetable and animal oils (ACEITES_GRAS) if its exports went up 10%?
The increase in exports directly raises sectoral output, with the effect proportional to the share of exports in total output.

Q24. Which sector uses the greatest proportion of imports in its material inputs?
The sector that uses the greatest proportion of imported intermediate inputs is 21 MAQ_EQUIP.

Q25. And which final demander (no need to include margins)?
For final demanders, the import share was first calculated at the sectoral level, again identifying 21 MAQ_EQUIP as the most import-intensive sector. Then, total import shares for each final demander were computed by aggregating across all sectors and taking the ratio of imported to total purchases.
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	Import share

	Investors
	0.247

	Households
	0.132

	Exports
	0.000

	Government
	0.013

	NPISH
	0.065



[bookmark: _Hlk29854509]Q26. Which variable shows percentage changes in industry output (activity level)?
The variable that shows percentage changes in industry output (activity level) is natz.


8. Simulating the short-run effects of a localized drought in Santa Cruz, Bolivia

Q27. Write down below what happened to:

	natexpvol: export volumes 
	-1,681

	natgdpreal: real GDP from expenditure side
	-0,603

	natemploy: national employment 
	-0,286

	natimpvol: import volume
	0,777

	natxi4: exports price index
	1,710

	natxi3: consumer price index
	2,742

	natpwage: aggregate nominal wages to workers
	2,742





Q28. Which manufacturing sector (industries CARNE_PROC through MANUF_DIVERS) was most affected?
11 ACEITES_GRAS

Q29. Compare the results for c (nominal total household consumption) and yd_r (household disposable income). What do they suggest? Can you find in the BMBOL.TAB file the relevant equation?
Although nominal consumption (c) and disposable income (yd_r) both show positive changes, the results indicate that the increase in nominal consumption is entirely driven by the rise in the price level (xi3). Since c and xi3 move almost one-to-one, this suggests that real consumption remains approximately unchanged. In contrast, because disposable income grows less than prices in several regions, there is evidence of a decline in real income and, therefore, a reduction in welfare.

Q30. Look at the results for yr (real GRP), l (aggregate employment) and z (activity level by sector). Which region is the main loser? Which regions were relatively less affected in real GDP terms? Can you think why?
The main losing region is Santa Cruz, which shows the largest drop in real GRP, with yr = -1.746. This is mainly due to the sharp fall in agricultural activity in the region, where z = -7.737, showing the direct effect of the drought. Employment also decreases in Santa Cruz, with l = -0.308, indicating a weaker labor market.

The least affected regions are Chuquisaca, with yr = 0.006, and Tarija, with yr = -0.022. In terms of employment, Chuquisaca even has a small increase (l = 0.024), while Tarija shows only a slight decrease (l = -0.050). Other regions like Cochabamba (yr = -0.095; l = -0.208) and La Paz (yr = -0.147; l = -0.333) have moderate impacts.

Some regions have larger drops in employment, such as Oruro (l = -0.445), Potosí (l = -0.419), and Beni (l = -0.424), even though the shock did not happen there directly. This happens because of connections between regions and sectors.

Overall, the shock mainly affects Santa Cruz, while other regions are affected indirectly 

Q31. Do you think that the differences between Johansen and Euler solutions are significant?
The differences between Johansen and Euler solutions are not significant. The results are very similar across key variables such as real GDP (-0.590 vs -0.603), employment (-0.265 vs -0.286), and export volumes (-1.607 vs -1.681). These small differences do not change the economic interpretation, indicating that the Johansen method provides a good approximation in this case.


9. An experiment with multiple shocks: short-run effects of a broader drought in Bolivia





Q32. What is each of these region’s contribution to the national output in the agriculture sector (AGRICULTURA)? And in cattle raising (GANEDERIA)? You should inspect the information contained in the header MAKE in the MDATA_2024.har file
Santa Cruz dominates national production, accounting for about 53.4% in agriculture and 38.4% in cattle raising. Chuquisaca (8.6% and 6.6%) and Tarija (4.6% in both) have much smaller shares. These results show that Santa Cruz is the main producing region, which helps explain why shocks in these sectors have significant effects on the overall economy.

Q33. What was the effect on the variables listed below?

	Real GDP (natgdpreal)
	-0,755

	Real Household Consumption (natcr)
	0

	Activity Level (natz_tot)
	-0,498

	Employment: Persons (natemploy)
	-0,344

	Unemployment Rate (% point change) (del_natunr)
	0,355

	Nominal Wage Paid by Producers (natpwage_p)
	4,168

	GDP Price Index (natxigdp)
	4,640

	Consumer Price Index (natxi3)
	4,168

	Export Volume (natexpvol)
	-1,989

	Import Volume (natimpvol)
	1,074



Look over the real GRP results (yr).

Q34. Which regions are the main losers and gainers? Can you say anything about the short-run effects of the regional productivity shocks on regional inequality? 
The main losing regions are Santa Cruz (-1.738), Chuquisaca (-1.405), and Tarija (-0.934), as they are directly affected by the productivity shocks, while other regions also experience smaller declines, such as Oruro (-0.301), Potosí (-0.298), La Paz (-0.241), Pando (-0.257), and Cochabamba (-0.097); on the other hand, Beni (0.295) is the only region that shows a positive result. In the short run, the results suggest a possible reduction in regional disparities in terms of GDP performance, as the most affected regions experience the largest declines, while others are less impacted or even benefit, although it is not possible to make a definitive statement about initial inequality.

Q35. Which kind of “decreased productivity” produces the biggest impact on national GDP?
The largest impact on national GDP comes from the decrease in agricultural productivity in Santa Cruz (AGR_SAN). This is because Santa Cruz has the largest share in national agricultural output and strong linkages with other sectors, making shocks in this region more influential at the aggregate level.





Q36. Look at the real GRP results (yr). In relative terms, which of the directly affected departments loses the most from the decrease in productivity in the agriculture sector? And which region loses the least? Can foreign exposure explain part of the results?
Among the directly affected departments, Santa Cruz loses the most from the decrease in agricultural productivity, with a contribution of -0.873, followed by Chuquisaca (-0.684), while Tarija loses the least (-0.396). This reflects the larger importance of agriculture in Santa Cruz’s economy. Foreign exposure also plays a role, as Santa Cruz is more integrated into international markets, which amplifies the impact of productivity shocks.

Q37. Look further at the real GRP results (yr). In relative terms, which of the directly affected departments loses the most from the decrease in productivity in the cattle raising sector? And which region loses the least? Can foreign exposure explain part of the results?
In the case of cattle raising, Chuquisaca loses the most, with a contribution of -0.713, followed by Tarija (-0.527), while Santa Cruz shows a slightly smaller relative contribution (-0.847) compared to its total decline, as its losses are more evenly distributed across sectors. These results reflect differences in regional specialization. Foreign exposure may also help explain the results, as regions less integrated into external markets tend to show more concentrated sectoral impacts.

Q38. Can you tell if the combined reduced productivity in primary activities located in Chuquisaca was more harmful to other regions than the combined decrease in productivity in Tarija? 
It is possible to observe that the combined reduction in productivity in Chuquisaca was more harmful to other regions than in Tarija. For example, in La Paz, the combined effect from Chuquisaca (-0.033) is larger than that from Tarija (-0.021). This pattern is also observed in other regions, indicating that the impacts associated with Chuquisaca are larger in magnitude, suggesting that shocks in this region spread more strongly to the rest of the economy.

Q39. Why is the decrease in agriculture productivity in southeast Bolivia good for  the department of Beni? Check that it presents a positive impact in real GRP (yr). 
The decrease in agricultural productivity in southeast Bolivia benefits Beni because the region is strongly specialized in cattle raising. Although the effects from the decline in agriculture in Beni are negative (AGR_CHU = -0.010; AGR_TAR = -0.005; AGR_SAN = -0.078), the overall impact is positive because the gains come mainly from cattle raising, which shows positive effects (GAN_CHU = 0.046; GAN_TAR = 0.034; GAN_SAN = 0.308). As a result, the net effect is an increase in real regional GRP (yr = 0.295), reflecting a process of substitution and productive reallocation, in which Beni benefits from the reduction in agricultural output in the most affected regions.
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