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Abstract

Mangonnet et al. (2022) examine whether political alignment at the na-

tional and sub-national levels explain the spatial designation of Protected

Areas (PAs) in Brazil. Their identification relies on spatial discontinuities in

political alignment across municipalities. They find that a president-mayor

coalition alignment reduces the incidence of PAs by about one percentage

point, whereas they find no party alignment effects. We were able to re-

produce the paper’s findings using the same code and software. Alternative

software routines reproduce their results with small and inconsequential nu-

merical differences. Moreover, robustness replications find consistent results

for one out the two treatments. Finally, we find no evidence of fabrication of

data.
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1 Introduction

Mangonnet et al. (2022) use a Geographic Regression Discontinuity (GRD) to test

whether political alignments impact the amount of land that is set aside as protected

areas (PAs). They define two types of alignment. Coalition alignment indicates

membership of a mayor’s party within the president’s coalition. A coalition is

defined as any party in the president’s cabinet for a given year. The second type of

political alignment is party alignment, which indicates direct party alignment with

the president.

This RD uses geographic and political boundaries to identify spatial breaks and

define treatment and control areas (Keele and Titiunik 2015). The GRD requires a

two-dimensional continuity assumption, meaning that the assignment into the treat-

ment includes both political and spatial dimensions. In this paper, the treatment

is determined both by the distance from the municipality border and by whether

the cell is in a municipality whose mayor is in coalition or party alignment with the

president.

Their unit of observation is a grid cell (“hexes”). The sample includes cells

within 25 km of a municipality border. In their baseline specifications, the au-

thors regress the proportion of grid cell covered by a federal protected area on a

binary variable indicating president-mayor political alignment, controlling for base-

line federal protected area (observed in 1997) and municipality-pair fixed effects.

A municipality-pair is formed when, for a given year, one side is governed by an

aligned mayor and the other side by an opposition mayor. The original analysis was

conducted in R.

This replication reviews the data, code, and results reported in Mangonnet et al.

(2022). We begin by visualizing the dependent variable to see if any anomalies can

be detected from the data. We then test for computational reproducibility, and

replicate the paper’s main results (Table 1, Columns 1-6 in Mangonnet et al. (2022))

in Stata and with an alternative R package. In addition, we perform two robustness
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replicability tests.

Our first conclusion is that we find no evidence of data falsification since we fail

to detect systematic anomalies in the paper’s dependent variable. Also, are able to

reproduce their code using R and Stata, and find the paper to pass our robustness

replicability tests. While we are able to reproduce the paper results, we did find

some small numerical differences. These differences are consistent across the tests

run both in R and Stata, but do not contradict the paper’s main results. Finally,

the paper’s main results pass our robustness replicability tests, but we do find that

the results for the party alignment treatment are sensitive to the model specification

and the definition of the unit of analysis.

2 Visual inspection of the dependent variable

The first step in reproducibility and replicability studies should be to ascertain data

validity. Academic misconduct is rare; however, the fabrication of data is common

among retracted papers (Brainard and You 2021, Fang et al. 2012). Simple statis-

tical tests and data visualizations can be used to detect fabricated data, especially

when there is a good understanding of the phenomena being studied (Simonsohn

2013). In our case, we are interested in testing if the dependent variable looks like

we expect based on our knowledge of protected areas in Brazil (West et al. 2022).

Our data visualizations include histograms to visualize the distribution and jit-

tered strip plots to “see” the full data set. We begin with histograms of the depen-

dent variable (proportion of the grid cell covered by a federal protected area) and

the change in these values over time for the subsample in Mangonnet et al. (2022)’s

Table 1, Columns 1 to 3 (Figure 1).

These figures suggest the data is close to discrete: most of the values are zeros,

but once the zeros are omitted, a large portion of the data takes on a value of one.

We then created jittered strip plots of the annual change in the percentage of PAs

in a given cell (Figure 2).
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What we expected to see is gaps in 2003, 2007, 2009, and 2010, years in which

there were no new federal PAs established (West et al. 2022). We do not see this

with the full sample, but begin to see this pattern when the 0 values are removed.

There are a few values in the later years, which we assume are small GIS errors in

the data since they are small values and are small in number. We also perform the

same visual inspection of the treatment variables and do not find any oddities.

3 Reproduction

3.1 Computational reproducibility

We were able to locate and download the replication materials as available at Man-

gonnet et al. (2021), and with those materials execute the authors’ R code. We

obtain the same results as reported in Mangonnet et al. (2022) without any modi-

fications to the code.

3.2 Table 1 with R’s newer command fixest

Mangonnet et al. (2022) uses the lfe package (Gaure 2013) to generate fixed-effect

estimations. However, fixest is a newer package that is suited for high dimensional

data. This package tends to be significantly faster and allows for more functionality

(Bergé 2018). We compare the performance of both packages by estimating the

same model specifications as in Mangonnet et al. (2022)’s Table 1 using fixest. We

fail to obtain the same exact results as reported in the paper’s Table 1. However,

the differences are minor (Table 1). The standard errors in Columns 5 and 6 are

slightly higher, and the Adjusted R2 in Columns 2 and 5 are slightly lower with

fixest. Interestingly, these are the exact same results we obtain with Stata’s reghfe

command with the “keepsingletons” option (see Section 3.3). Notably, fixest does

prove to be significantly faster. It took us about 12 minutes to replicate Table 1

with lfe, but only 12 seconds with fixest using R version 4.2.2. The comparison was

conducted on a computer with a processor of Intel(R) Xeon(R) E-2124G CPU @
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3.40GHz and 16GB RAM.

3.3 Table 1 with Stata

We also replicate Table 1 in Mangonnet et al. (2022) using Stata/SE 16.1 for Win-

dows (64-bit x86-64) and Stata’s command reghfe, which includes a novel and robust

algorithm to efficiently absorb the fixed effects and allows for multiple levels of fixed

effects (Correia 2014). Our specifications include the same sample and same depen-

dent and independent variables. We cluster the standard errors at the same level

and absorb the same fixed effects.

We find differences in the standard errors, number of observations included in

the regressions, and adjusted R2 (Table 2). Specifically, the number of observations

reported by the regression output is different in all columns except in Column 3.

Then, Columns 2 and 5 have different Adjusted R2 values. Finally, Columns 5

and 6 have different values for the standard errors of the variable “Party Alignm-

ment.” Again, these differences are small and do not affect the main results or the

conclusions of the paper.

The difference in the number of observations included in the regressions in Table

2 can be attributed to the fact that reghfe by default drops singletons, as it is

considered best practice (Correia 2015). Hence, we replicate the results with reghfe’s

option“keepsingletons”and report these results in Table 3. We find that the number

of observations included in the regression is now the same as in Mangonnet et al.

(2022), yet all other differences reported in Table 2 remain.

4 Robustness Replicability

We believe that non-linear models are better suited to model the dependent variable

in this application (see discussion and figures in Section 2). As noted, the dependent

variable is highly skewed with most observations taking the value zero (no federal

PAs). Mixed discrete-continuous random variables like this one typically require
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special treatment (Belotti et al. 2015). We estimate a two-part model, where a

binary choice model is fit for the probability of observing PAs vs no PAs. Then, a

linear model is fit for the observations with some PAs.

As a second robustness test, we test whether Mangonnet et al. (2022)’s Table 1

holds when we change the unit of observation from the cell to the segment-border

level. This test will help the reader bridge the interpretation of the results between

Mangonnet et al. (2022)’s Tables 1 and A5, and our two-part model. Moreover, this

test will reassure a reader concerned about the choice of the unit of observation.

4.1 Two-part model

The two-part model we estimate is similar to the analysis offered by the authors

on the intensive vs. extensive margins (Table A5 in Mangonnet et al. (2022)). In

these estimations, the authors change the definition of the unit of analysis from cells

(“hexes’) to the municipality-border segment by aggregating the area under PA for

all cells on each side of the border (see our robustness test in Section 4.2).

Then, the authors define a new dependent variable, which takes the value one if

there is presence of protected areas and zero otherwise (binary variable) to test for

effects along the extensive margin. For the intensive margin, the dependent variable

is the same as for the main results (the proportion of area in protected areas).

The authors do not find an effect for the extensive margin, but do find an effect

for the intensive margin. The impact is negative, significant, and around three

percentage points (Table A5 in Mangonnet et al. (2022)). Their interpretation is

that“the president likely limits exposure to new protected areas for allies but cannot

avoid it completely” (page 1461).

There are a few differences between their intensive/extensive margin analysis and

our two-part model. First, in the two-part model the discrete choice is estimated

with a probit regression and we drop all municipality-border pairs for which there

is no variation in the outcome. Also, for the second step we condition the sample

to observations with positive values of PAs. Hence, the coefficient for the probit
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model can be interpreted as the effect of political alignment on the probability of

designating protected areas, whereas the coefficient of the continuous part captures

the effect of adding PAs to already treated units. We also estimate the marginal

effects, which are interpreted as the average effect of political alignment, and can

be compared with Mangonnet et al. (2022)’s Table 1 (Columns 1 and 4).

We begin by replicating Mangonnet et al. (2022)’s Table A5 (Table 4). Ex-

cept for the significance level in Column 3, we are able to exactly replicate their

results. Then, we estimate the two-part model at the segment-border level, con-

trolling for Federal Protected Areas in 1997, and including municipality-pair fixed

effects (Table 5). We present the results for both treatments coalition and party

alignment although the authors only report the intensive/extensive margins results

for the coalition alignment treatment. The two-part model for the party alignment

treatment will allow us contrast these results with Mangonnet et al. (2022)’s Table

1.

We use Stata’s command twopm (Belotti et al. 2015). Although a two-part

model could be estimated using two separate commands such as probit and reghfe,

twopm allows for (i) the estimation of joint statistical tests for parameters from both

parts of the two-part model, (ii) the estimation of the marginal effects, and (iii)

the computation of robust standard errors (Belotti et al. 2015). On the downside,

it takes about 30 minutes to run twopm for the coalition treatment specification.

We find no effect of political alignment on the probability of having PAs enacted

for either treatment (Table 5). For the coalition alignment treatment, this is aligned

with the authors’ results on the extensive margin. We also find a negative effect both

of coalition and party alignment on the amount of PAs. This is also consistent with

the authors’ findings on the intensive margin for the coalition alignment treatment.

The average marginal effect for both treatments is negative, but it is statistically

significant only for the coalition alignment treatment. This is aligned with the

paper’s main results (Table 1 in Mangonnet et al. (2022)). However, the magnitude

of the effects is notably larger in the two-part model. The joint statistical test for
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the coalition alignment treatment is significant at the 5% level (P-value=0.044),

whereas for the party alignment treatment it is not significant (P-value=0.170).

In sum, the coefficients estimated by our two-part model are larger than Man-

gonnet et al. (2022)’s main results, but the conclusions hold in terms of sign and

statistical significance.

4.2 Unit of observation

The authors estimate the main results at the cell level, but their analysis of the in-

tensive/extensive margin is conducted at the municipality-border level. The reason

for this choice is not made clear in the paper, leaving the reader wondering whether

the main results hold with the alternative definition for the unit of observation.

We estimate Mangonnet et al. (2022)’s Table 1 at the segment-border level and

find that their main results hold for the coalition alignment treatment. Instead, for

the party alignment treatment we find consistent results only for the specification

that controls for pre-treatment PAs, but not for the specifications that include

municipality fixed-effects (Table 6).

Columns 5 and 6 in Table 6 would lead to different conclusions compared to

Mangonnet et al. (2022)’s main results and to our own two-part model’s average

marginal effects. In those two cases, party alignment does not have an effect on

the designation of federal protected areas. However, the negative and statistically

significant effect is consistent with the second step of the two-part model, although

the magnitudes differ considerably.

The discrepancy between the results at the cell and segment-border level for

the party alignment treatment could be explained by the well-known “ecological

fallacy” concept: results may differ depending on the scale at which the variables

are measured. This is also known in the literature as the “aggregation bias” or a

“modifiable area unit problem” (Wong 2009, Idrovo 2011, Avelino et al. 2016). We

conclude that the effects of the party alignment treatment are not robust to changes

in the unit of analysis or to the specification of the model.
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5 Conclusions

Mangonnet et al. (2022) use Geographic Regression Discontinuity (GRD) in a cre-

ative way to test for the effect of political alignment on the amount of land that is

set aside as protected areas (PAs). We are impressed by how the authors created

the data set, drawing on political borders to test whether it pays to be in the same

coalition/party as the president. We test whether their results are reproducible and

replicable and find that their main results for the coalition alignment treatment hold

up to a series of robustness checks, but the party-alignment effects are sensitive to

the definition of the unit of analysis and the specification of the model.
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Tables

Table 1: Reproducing Table 1 in Mangonnet et al. (2022) using the fixest package
(Bergé 2018) in R

(1) (2) (3) (4) (5) (6)

Coalition Alignment -0.010* -0.011* -0.012*
(0.005) (0.005) (0.005)

Federal Protected Area (’97) -0.027** -0.027**
(0.010) (0.009)

Party Alignment -0.011 -0.007 -0.011
(0.009) (0.011) (0.009)

Municipility Pair FE Yes Yes Yes Yes Yes Yes
Grid FE No Yes Yes No Yes Yes
State-Year FE No No Yes No No Yes
Num.Obs. 870,719 870,719 870,719 364,213 364213 364213
Municipality Pairs 2,075 2,075 2,075 1,245 1,245 1,245
Unique Grids 121,141 121,141 121,141 78,265 78,265 78,265
Adjusted R2. 0.310 0.643 0.683 0.440 0.811 0.850

Notes : + p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

Table 2: Reproducing Table 1 in Mangonnet et al. (2022) using Stata. All models
drop singletons

(1) (2) (3) (4) (5) (6)

Coalition Alignment -0.010* -0.011* -0.012*
(0.005) (0.005) (0.005)

Federal Protected Area (’97) -0.027** -0.027**
(0.010) (0.009)

Party Alignment -0.011 -0.007 -0.011
(0.009) (0.011) (0.009)

Municipality Pair FE Yes Yes Yes Yes Yes Yes
Grid FE No Yes Yes No Yes Yes
State-Year FE No No Yes No No Yes
Municipality Pairs 2,072 2,070 2,070 1,245 1,245 1,245
Obs in reg 870,716 870,376 870,376 364,213 363,680 363,680
Singleton obs 3 343 343 0 533 533
Obs (including singletons) 870,719 870,719 870,719 364,213 364,213 364,213
Adjusted R2 0.310 0.643 0.683 0.440 0.811 0.850

Notes: + p<0.10 * p<0.05 ** p<0.01 *** p<0.001.
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Table 3: Reproducing Table 1 in Mangonnet et al. (2022) using Stata. All models
keep singletons

(1) (2) (3) (4) (5) (6)

Coalition Alignment -0.010* -0.011* -0.012*
(0.005) (0.005) (0.005)

Federal Protected Area (’97) -0.027** -0.027**
(0.010) (0.009)

Party Alignment -0.011 -0.007 -0.011
(0.009) (0.011) (0.009)

Municipality Pair FE Yes Yes Yes Yes Yes Yes
Grid FE No Yes Yes No Yes Yes
State-Year FE No No Yes No No Yes
Municipality Pairs 2,075 2,075 2,075 1,245 1,245 1,245
Obs in reg 870,719 870,719 870,719 364,213 364,213 364,213
Singleton obs 0 0 0 0 0 0
Obs (including singletons) 870,719 870,719 870,719 364,213 364,213 364,213
Adjusted R2 0.310 0.643 0.683 0.440 0.811 0.850

Notes: + p<0.10 * p<0.05 ** p<0.01 *** p<0.001.

Table 4: Reproducing Table A5 in Mangonnet et al. (2022) using Stata

Federal Protected Area (Dummy) Federal Protected Area (Proportion)
(1) (2) (3) (4) (5) (6)

Coalition Alignment 0.000 -0.004+ -0.004 -0.003* -0.004** -0.004**
(0.003) (0.002) (0.002) (0.002) (0.001) (0.001)

Dummy Fed. Prot. Area (’97) -0.029
(0.021)

Federal Protected Area (’97) -0.082+
(0.046)

Municipality Pair FE Yes Yes Yes Yes Yes Yes
Muni. FE No Yes Yes No Yes Yes
State-Year FE No No Yes No No Yes
Municipality Pairs 2,061 2,061 2,061 2,061 2,061 2,061
Obs in reg 25,779 25,779 25,779 25,779 25,779 25,779
Singleton obs 14 14 14 14 14 14
Obs (including singletons) 25,793 25,793 25,793 25,793 25,793 25,793
Adjusted R2 0.585 0.649 0.681 0.538 0.619 0.646

Notes: + p<0.10 * p<0.05 ** p<0.01 *** p<0.001. Singletons are dropped. FE = fixed effects.
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Table 5: Two-part model. The unit of observation is the municipality-border

Coalition alignment Party alignment
(1) (2)

probit
Coalition Alignment 0.008

(0.099)
Federal Protected Area (’97) -0.459 -4.742**

(0.612) (1.835)
Party Alignment 0.071

(0.204)
regress
Coalition Alignment -0.078*

(0.034)
Federal Protected Area (’97) -0.773*** -0.706***

(0.171) (0.107)
Party Alignment -0.097+

(0.053)
marginal effects
Coalition Alignment -0.036*

(0.018)
Federal Protected Area (’97) -0.401*** -0.741***

(0.095) (0.156)
Party Alignment -0.043

(0.032)
Municipality Pair FE Yes Yes
Muni. FE No No
State-Year FE No No
Obs in reg 1,220 652
Obs in probit 2,157 947
Clusters in reg 158 87
Clusters in probit 135 73

Notes: + p<0.10 * p<0.05 ** p<0.01 *** p<0.001. FE = fixed effects.
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Table 6: Reproducing Table 1 in Mangonnet et al. (2022) using Stata at the
municipality-border level

(1) (2) (3) (4) (5) (6)

Coalition Alignment -0.003* -0.004** -0.004**
(0.002) (0.001) (0.001)

Federal Protected Area (’97) -0.082+ -0.077+
(0.046) (0.039)

Party Alignment -0.003 -0.011* -0.010*
(0.003) (0.005) (0.005)

Municipality Pair FE Yes Yes Yes Yes Yes Yes
Muni. FE No Yes Yes No Yes Yes
State-Year FE No No Yes No No Yes
Municipality Pairs 2,061 2,061 2,061 1,245 1,245 1,245
Obs in reg 25,779 25,779 25,779 10,734 10,734 10,734
Singleton obs 14 14 14 0 0 0
Obs (including singletons) 25,793 25,793 25,793 10,734 10,734 10,734
Adjusted R2 0.538 0.619 0.646 0.682 0.766 0.783

Notes: + p<0.10 * p<0.05 ** p<0.01 *** p<0.001. FE = fixed effects.
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Figures

Figure 1: Histograms of the Dependent Variable for the sample in Mangonnet
et al. (2022)’s Table 1, Columns 1 to 3. The first row of figures includes the full
sample. The second row omits observations with values equal to zero. The third

row excludes observations taking value zero or one.

Institiute for Replication I4R DP No. 73

18



Figure 2: Strip Plot of the Change in PAs for the sample in Mangonnet et al.
(2022)’s Table 1, Columns 1 to 3. Each dot represents an observation. The red

bars (when visual) show the annual mean values. Panel A includes the full sample.
Panel B omits observations taking on values equal to zero. Panel C excludes

observations taking on values zero or one.
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