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An energy transition driven by climate policy and technological change creates 
uncertainty for oil producers. Many Latin American and Caribbean (LAC) 
governments rely on oil for fiscal revenues. Here, we explore prospects for oil 
production, public revenues, and unused oil reserves in LAC across hundreds 
of scenarios. We use the BUEGO (Bottom-Up Economic and Geological Oil field 
production) model to simulate field development and production decisions 
globally. LAC competes depending on global oil prices and domestic fiscal 
regimes. We find that 66-81% of 3P oil reserves in LAC will  remain unused by 
2035. Stringent global climate action could reduce fiscal revenues in LAC to 
$1.3-2.6 trillion , compared to $2.7-6.8 trillion if  reserves were strongly 
exploited. Global demand and OPEC quotas drive production and fiscal returns 
in LAC; domestic fiscal management has limited potential to increase revenues. 
Governments may therefore need to diversify their fiscal revenues away from 
oil production. 

Many countries in Latin America and the Caribbean (LAC) have large oil 
production sectors or emerging prospects for generating revenues from oil 
resources. The region holds one fifth of the global proven reserves, distributed 
in Venezuela (91% of LAC reserves), Brazil (3.8%), Mexico (2.3%), Ecuador (1%), 
Argentina (0.7%), and Colombia (0.5%)1.  

At the country level, dependence on oil is particularly pronounced for Venezuela, 
Trinidad & Tobago, Mexico and Ecuador2,3. In Venezuela, oil represented 98% of 
export earnings in 20174, while in Trinidad and Tobago, the oil and gas sector 
represents nearly 10% of GDP. Looking forward, countries like Argentina, Brazil 
and Mexico have ambitious plans to increase their production, and others, like 
Guyana, to start exploitation at a transformative scale for their economies5.   

But future oil production prospects are highly uncertain6. As alternative 
technologies become cheaper and measures to address climate change and 
implement the Paris Agreement take hold, oil demand is expected to slow 
down2,3. Electricity generation is expected to increasingly switch to renewable 
sources globally, and road transport to move to electric vehicles7ς13. Such shifts 
are already occurring, with some countries experiencing large renewable energy 
growth14, and others increasing sales of electric vehicles15 whilst in parallel 
proposing the future banning of sales of diesel and gasoline vehicles.  

If global action is ratcheted, oil demand will decline sharply, leading to 
unburnable carbon, that is fossil fuels which cannot be extracted and used if the 
world is to adhere to a given carbon budget16,17. McGlade and Ekins quantified 
this prospect, estimating that almost 40% of oil reserves in Latin America (33% 
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globally) would remain unburnable in 2050 in a world where the global 
temperature increase was limited to 2°C18. 

Here, we assess the prospects for production, unburnable reserves and fiscal 
revenues for LAC oil producers, given three key areas of uncertainty: i) global oil 
demand, sensitive to climate policy and technological change, ii) geo-political 
uncertainty, reflected in changes of production by the Organization of the 
Petroleum Exporting Countries (OPEC), and iii) how the type and stringency of 
fiscal regimes in LAC countries change the competitiveness of fields in the region.  

We run 480 scenarios using a global oil field model to explore the relative impact 
of external uncertainties and domestic policy choices. We find that while the 
choice of fiscal regimes has some impact on fiscal returns from oil production, 
those are mainly driven by the level of global demand and the ability of OPEC to 
limit production. Our results reinforce previous findings that the ongoing energy 
transition results in a financial risk for oil producers,6,16,19 suggesting that 
diversification of fiscal revenues away from oil may be required for exporting 
countries to ensure sustainable income.   

Exploring drivers of regional oil production pathways 
To explore a range of possible global oil demand trajectories, we use a large 
ensemble of scenarios from a peer-reviewed IPCC scenario database20. Those 
reflect assessment from the integrated assessment modelling community, 
modelling that is focused on exploring the implications of different climate 
futures under different narratives and assumptions. The scenarios represent 
futures that would lead to a range of different global temperature increases, and 
they incorporate different assumptions around demographic change, economic 
growth, and technological change21.  

For this assessment, we have taken the median oil production trajectory from 
four groups of representative scenarios, according to the temperature increase 
in 2100, which range from 1.5°C to above 2°C, with lower and higher 2°C 
categories in between (Supplementary Figure 1).   

A second driver of prospects for oil production in LAC is how other key global 
producers act. To explore this, we focus on the role the OPEC, which is home to  
82% of the ǿƻǊƭŘΩǎ ǇǊƻǾŜƴ ƻƛƭ ǊŜǎŜǊǾŜǎ4. The OPEC uses production quotas to 
ensure revenue stability for its members by controlling oil price, therefore 
impacting on the attractiveness of LAC oil. We consider two contrasting cases by 
either imposing a cap on annual production for each OPEC member (including 
Venezuela and Ecuador), which we set at the maximum historical annual 
production level since 2000 (Table 1 in Methods); or imposing no caps at all.  

Finally, we model the choice of LAC governments around fiscal regimes. Fiscal 
regimes impact profitability for investors and producers, influencing which oil 
field development projects they decide to fund. Most countries in LAC currently 
use either production-sharing contracts or concessions, with different levels of 
fiscal pressure on producers (Supplementary Table 2). We model the current 
fiscal regimes, we systematically test the impact of switching from one scheme 
to the other, and we test high and low levels of fiscal pressure (Methods). 

To assess the implications of these uncertainties and policy choices on oil 
production and government tax take, we use the BUEGO (Bottom-Up Economic 
and Geological Oil field production) simulation model. BUEGO incorporates both 
economic and geological characteristics of 7,000 global oil fields, to assess the 
profitability of investing in specific oil field projects under the endogenously 
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derived global price22,23 (Methods). In BUEGO, lower cost resources are 
produced first, hence providing insights into the competitiveness of LAC oil 
fields. 

We generate 480 simulations of the global oil markets. Each simulation explores 
one  different fiscal configuration for LAC oil producing countries (varied 
independently for each LAC country and from five options of concession or 
production sharing scheme, with low or high overall pressure, and the current 
tax regime), one global demand scenario (chosen from 4 representative demand 
scenarios) and one OPEC quota system (with our without quotas).  

Oil production prospects in LAC 
Figure 1a shows resulting oil production profiles in LAC from the simulations run. 
In all scenarios, production declines out to 2021, reflecting increasing production 
levels in USA and by some Middle Eastern producers, and recent declines in 
Venezuelan and Mexican production that more than compensate increases in 
Brazilian output24. Post-2025, the widening range highlights the risk that climate 
policy and technological change casts on producers and investors. 

The main driver of future production turns out to be global demand. Under 
Above 2°C-consistent demand scenarios, production increases during the mid-
2020s. For demands consistent with more stringent temperature limits, 
production continues to decline to 35-70% of 2016 levels by 2035, with the 
median global price at $50/bbl. A 1.5°C world suggests cumulative production in 
LAC of 47-56 billion barrels by 2035 compared to 57-70 billion barrels in a 3°C 
world, based on the interquartile range with large variation around the median 
level (Supplementary Figure 4a). The role of OPEC quotas is also important. 
Under the OPEC-constrained variants, production is higher in LAC in all cases, 
from Above 2°C to 1.5°C cases for the major regional producers (Figure 1b, lower 
left). 

a)
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Figure 1. Oil production in LAC under different global demand and OPEC production scenarios, 
2016-2035. a) aggregated production for the LAC region under all simulations. b) average oil 
production by LAC country for selected scenarios. 

The production outlook varies considerably at the country level. Figure 2 shows 
production trajectories for the three top producers in the region: Brazil, Mexico 
and Venezuela. Across all three countries, global oil demand and ht9/Ωǎ 
production are the main drivers of production, although the variability within 
these groups highlights the impact of different fiscal regimes. Despite Venezuela 
being part of OPEC, the cases with strict quotas result in higher oil prices globally 
and pushes production up to the cap, while in the cases without quotas, 
Venezuelan production sits well below the capped level. 

Brazil shows the highest variability in production; from nearly doubling its 2016 
oil production (2.5 million barrels day, mbd) in the most optimistic Above 2°C 
scenario (red group), to almost halving production under the least optimistic 
1.5°C scenario (light blue group). Production in Mexico declines from 2016 until 
the early- to mid-2020s, at which point oil field development increases, 
especially under Higher 2°C and Above 2°C demand scenarios. The impact of 
large global producers is also clearly shown for both countries by observing the 
different trajectories for the strict and no OPEC constraint cases under the 1.5°C 
oil demand. 

In Venezuela, the outlook depends less on global oil demand than for other 
producers in the region, suggesting that their choice of fiscal regime (not 
highlighted in the figure) and those of other producers in the region play a 
significant role (see below). For instance, under the most optimistic Lower 2°C 
scenario, Venezuela could produce 3.1 mbd by 2035; in the least optimistic case 
for the same global demand and OPEC behaviour, it only produces 1.4 mbd.  
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Figure 2. Oil production in Brazil, Mexico and Venezuela, by demand scenario, 2016-2035. Each line 
corresponds to one of our 480 simulations. In the legend, the numbers refer to the global demand 
under different temperature targets. 

Government revenues from oil production 
Production profiles are important for driving future revenues for government 
budgets. Figure 3 shows cumulative tax take (over the period 2016-2035) by 
country for the main regional producers. The range in total revenues is large and, 
like production, is driven by global demand and OPEC production quotas (or lack 
thereof). For instance, the interquartile range of tax take for Brazil goes from 
$550bn to $1,250bn. The scenarios above the interquartile range primarily 
correspond to Above 2°C OPEC-constrained cases (red coloured markers), where 
prices increase towards the end of the period (up to a $350/bbl mean in 2035).  
Variability within the clusters is driven by differences in fiscal regimes across LAC 
(see below). 

Figure 3. Cumulative government tax take by country and demand scenario (2016-2035). Each dot 
represents one of the 480 simulations. In box-and-whiskers plot, median and interquartile (IQ) range 
are shown. Whiskers extend to 1.5 times the IQ range. a) Large oil producers in LAC; b) Small oil 
producers in LAC. The abbreviation T&T refers to Trinidad and Tobago.  

 
When the cumulative production for LAC is plotted against revenues for 
government, we observe a positive correlation, with higher tax take associated 
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with higher production (Figure 4a). Figure 4a shows the impact of different global 
demand levels on regional production, ranging from 42 to 74 billion barrels; and 
on tax take, with governments receiving between $1,000 and $9,000 bn. Of 
interest is that there are wide variations in tax take at similar levels of production 
(and vice versa), and that it is global demand and OPEC behaviour that largely 
drives this variation.  

The Above 2°C OPEC-constrained scenarios (brown markers) see the highest tax 
take and production levels, whilst the 1.5°C OPEC-unconstrained (light blue) see 
the lowest. The difference in tax take between brown and yellow markers 
reflects the impact on oil price of constrained production from OPEC countries 
under the highest demand case. For any given combination of global demand 
and OPEC production, the variability is driven by the choices of fiscal regimes by 
LAC governments (see below). 

a) 

 

b) 

 

Figure 4. Cumulative production (billion barrels) versus cumulative tax take ($bn) for a) LAC and b) 
selected countries, 2016-2035. Each dot represents one of the 480 simulations. Colour denotes 
demand case, colour shade the OPEC production scenario. 
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For the largest producers, Brazil, Mexico and Venezuela, it is again global oil 
demand that is a key driver for government tax take (Figure 4b).  The highest tax 
take and production are observed in Above 2°C scenarios, although not in all 
simulations. In Brazil, tax take ranges from $500 bn to $3,000bn and production 
from 14 to 25 billion barrels by 2035 in the Above 2°C scenarios; for Mexico, 
these demand scenarios range from $7 to $16 bn barrels of cumulative 
production in 2035, with a tax take range of $100-$2000 bn. Similarly, Above 2°C 
scenarios in Venezuela can lead to a tax take between $300 and $3,300 bn and 
production between 13 and 23 bn barrels. This variation for a given global 
demand is linked to fiscal regime sensitivities for these three producers, as well 
as to the tax configuration in the rest of LAC. Argentina, Ecuador and Colombia 
see a similar distribution to that observed for the top regional producers, 
showing a correlation between production, demand level, and fiscal regime and 
intensities; albeit at much lower levels of production and tax take 
(Supplementary Figure 5).  

The influence of fiscal regimes 
To highlight the impact of fiscal regimes, Figure 5 shows production versus 
government tax take in Brazil, Mexico, and Venezuela, in scenarios with no OPEC 
quotas, and 1.5°C and Above 2°C demands. The choice of tax rates and regime 
type have an impact on production and tax take, and therefore indicate possible 
levers to maximise revenues, particularly in cases of reduced demand; however, 
fiscal scheme choices may also decrease revenues. For example, in Brazil, a high 
rate under production sharing contracts, in the Above 2°C demand case could 
increase the revenue take up to 30% at a production level that is 20% lower than 
the low rate case; but an alternative low rate concessionary regime could 
potentially halve the current tax regime revenue. In the 1.5°C demand case, the 
difference in cumulative tax take between the current rate case and its low and 
high rate variants is smaller, but following a similar pattern to the Above 2°C 
demand case; higher tax rate scenarios show 15% less cumulative production 
than low rate ones, but with higher tax take.  

 

 

Figure 5. Cumulative tax take and production under 1.5°C and Above 2°C demand scenarios with 
no OPEC quotas in Brazil, Mexico and Venezuela, 2016-2035. Each dot represents the high and low 
tax rate simulations, with crosses representing current tax regime scenarios. Colour denotes demand 
case, colour shade the tax rate scenario. These simulations highlight that tax take under current tax 
regimes is nearly halved in 1.5°C compared to Above 2°C scenarios; alternative tax regimes as 
revenue levers are not sufficient to compensate losses in cases of reduced demand. 
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With production sharing contracts, the change in tax rates (doubling or halving 
of profit oil share) has less impact on tax take, resulting in slightly higher revenue 
in the higher tax rate scenarios despite having, in many cases, a reduced 
production level. In comparison, with concessions, a higher tax take can be 
achieved, but also a lower tax take at increased production levels. These 
differences are more significant in higher demand scenarios; tax regimes have 
less impact on production and tax take in lower demand cases. Overall, profit 
sharing contracts appear to be more attractive across most scenarios, since they 
can achieve competitive levels of revenue with less production.  

Cumulative production and unused reserves 
Figure 6a shows cumulative production by country. The outlook is dominated by 
Brazil, Venezuela and Mexico with between a 10 to 22 billion cumulative barrels 
median production. A second set of mid-sized producers includes Argentina, 
Colombia, Ecuador and Peru, in the 1-3 billion barrels range. All see large ranges 
in potential cumulative production. Finally, smaller producers are those with a 
cumulative production of less than 500 million barrels. Interestingly, a few 
countries experience almost no production at all, including Barbados, Belize, 
Costa Rica, Guatemala, Nicaragua, Paraguay and Uruguay, but are not presented.  

a) 

 

b) 
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Figure 6. a) Cumulative production range per country under all demand cases, and b) unused 
reserve range, both for the period 2016-2035. Note that this plot estimates the shares of unused 3P 
reserves. Larger producers are in the left panel plots, and smaller producers in the right panel plots. 
The abbreviation T&T refers to Trinidad and Tobago.  

Figure 6b compares cumulative production with 3P reserves (proved, probable 
and possible as of 2016, Supplementary Table 1), to derive unused or unburned 
reserves in 2035 τ except for Venezuela, most LAC producers are exploiting 
most of their 2P reserves (proved and probable reserves) by 2035 in our 
modelled scenarios. We find that 66-81% of 3P reserves in LAC are unburnable; 
excluding Venezuela which dominates, this range is 16-56%.   

The range of estimates of unused reserves reflects the high uncertainty of 
production over the next 20 years. They raise questions about prospect for use 
after 2035, if and when climate targets will set stronger limits on oil demand.  
Specific mid-range producing countries such as Argentina and Ecuador show a 
higher proportion of their reserves used while some of the countries with much 
larger reserves, notably Venezuela, have high shares of unused reserves. Some 
of the smaller producers, notably Chile, Peru, Guyana and Trinidad & Tobago, 
are particularly at risk given their relatively small reserve base, production costs 
and apparent sensitivity to wider regional production patterns. 

The challenge of future uncertainty for LAC oil producers  
This analysis highlights that LAC producers face tremendous uncertainty on 
production and tax receipts returns over coming decades, driven by climate 
policy and technological change reducing demand for oil, and by the production 
output of major producers in OPEC. These uncertainties reinforce the message 
that all reserves may not be bankable today16,18,19; they do not necessarily 
translate into production, nor revenues to government. There is considerable 
uncertainty as to what future production levels might be ς and therefore 
planning taking account of this uncertainty is critical.  

After 2035, with oil demand dropping to very low levels by the middle of the 
century under the most ambitious climate scenarios, unused reserves will be 
more difficult to exploit, as the global price of oil continues to fall.  For some 
countries, the range of estimates is very wide (e.g. Colombia, Chile, Trinidad and 


