Additional file 1
Where does corruption risk sit? Core–periphery structure and clustering of single bidding in Ecuador’s subnational public procurement networks
Supplementary tables. All results refer to competitive procedures with calls opened between 2015 and 2021. Ratios are observed values divided by the mean of 1,000 permutations of single-bid labels; p values are one-sided tests of values above the null (values above 0.95 indicate under-representation). The code that produces every table is available in the repository listed under Availability of data and materials.
Table S1 Provincial robustness checks
	Province
	Core ratio, CPC null (p)
	Core ratio, CPC×procedure null (p)
	Reverse auctions: single bid (%)
	Reverse auctions: core ratio (p)
	Clustering ratio, CPC×procedure null (p)

	Azuay
	1.00 (0.512)
	1.03 (0.142)
	23.4
	1.13 (0.009)
	1.30 (<0.001)

	Bolívar
	1.23 (0.023)
	1.20 (0.035)
	24.8
	1.18 (0.060)
	0.95 (0.765)

	Carchi
	1.19 (0.012)
	1.20 (0.007)
	28.5
	1.02 (0.430)
	1.38 (<0.001)

	Cañar
	0.93 (0.771)
	0.96 (0.680)
	22.0
	0.93 (0.757)
	1.06 (0.203)

	Chimborazo
	0.97 (0.712)
	1.01 (0.459)
	18.7
	1.05 (0.294)
	1.00 (0.508)

	Cotopaxi
	1.01 (0.506)
	1.08 (0.230)
	17.2
	1.05 (0.352)
	1.15 (0.049)

	El Oro
	1.33 (<0.001)
	1.12 (0.001)
	24.6
	1.42 (<0.001)
	1.09 (0.004)

	Esmeraldas
	1.10 (0.084)
	1.13 (0.038)
	25.2
	1.02 (0.466)
	1.22 (<0.001)

	Guayas
	1.06 (0.010)
	1.12 (<0.001)
	25.2
	1.32 (<0.001)
	1.52 (<0.001)

	Imbabura
	0.91 (0.904)
	0.95 (0.749)
	21.3
	0.91 (0.869)
	1.04 (0.272)

	Loja
	0.88 (0.988)
	0.92 (0.945)
	23.7
	0.88 (0.962)
	1.30 (<0.001)

	Los Ríos
	1.10 (0.073)
	1.13 (0.018)
	21.9
	1.23 (0.033)
	1.14 (<0.001)

	Manabí
	1.20 (<0.001)
	1.16 (<0.001)
	26.9
	1.17 (0.005)
	1.23 (<0.001)

	Morona Santiago
	1.02 (0.379)
	1.04 (0.284)
	32.2
	1.08 (0.120)
	1.36 (<0.001)

	Napo
	1.16 (0.003)
	1.12 (0.017)
	23.8
	1.16 (0.064)
	1.12 (0.047)

	Orellana
	1.05 (0.235)
	1.09 (0.110)
	26.6
	1.03 (0.378)
	1.14 (0.124)

	Pastaza
	1.10 (0.178)
	1.11 (0.157)
	25.5
	1.39 (0.006)
	1.21 (0.003)

	Pichincha
	0.97 (0.959)
	1.03 (0.019)
	22.5
	1.05 (0.004)
	1.48 (<0.001)

	Sucumbíos
	1.01 (0.493)
	1.03 (0.406)
	19.6
	0.99 (0.602)
	1.22 (0.010)

	Tungurahua
	1.09 (0.173)
	1.15 (0.071)
	19.0
	1.26 (0.003)
	1.16 (0.028)

	Zamora Chinchipe
	0.86 (0.943)
	0.89 (0.908)
	25.9
	0.70 (0.967)
	1.32 (<0.001)


Core: top decile of weighted core numbers. CPC×procedure null permutes single-bid labels within combinations of two-digit CPC code and procedure type. Reverse-auction columns repeat the core analysis using electronic reverse auctions only, with the CPC null.
Table S2 Core over-representation of single bidding under alternative core thresholds
	Province
	Top 20%
	Top 15%
	Top 10%
	Top 5%

	Azuay
	0.98 (0.818)
	1.02 (0.226)
	1.00 (0.518)
	1.03 (0.306)

	Bolívar
	1.12 (0.028)
	1.14 (0.052)
	1.23 (0.026)
	1.33 (0.010)

	Carchi
	0.98 (0.718)
	1.01 (0.480)
	1.19 (0.006)
	1.15 (0.160)

	Cañar
	1.09 (0.108)
	1.09 (0.108)
	0.93 (0.782)
	1.00 (0.548)

	Chimborazo
	0.94 (0.944)
	0.91 (0.982)
	0.97 (0.684)
	1.03 (0.410)

	Cotopaxi
	0.87 (0.992)
	0.87 (0.992)
	1.01 (0.512)
	1.19 (0.164)

	El Oro
	1.16 (<0.001)
	1.16 (<0.001)
	1.32 (<0.001)
	1.39 (<0.001)

	Esmeraldas
	1.03 (0.266)
	1.03 (0.330)
	1.10 (0.070)
	1.10 (0.070)

	Guayas
	0.96 (0.992)
	1.01 (0.374)
	1.06 (0.008)
	1.26 (<0.001)

	Imbabura
	0.90 (0.996)
	0.90 (0.996)
	0.91 (0.892)
	0.93 (0.802)

	Loja
	0.97 (0.784)
	0.93 (0.950)
	0.88 (0.982)
	0.87 (0.938)

	Los Ríos
	1.07 (0.008)
	1.06 (0.072)
	1.10 (0.058)
	1.06 (0.292)

	Manabí
	1.08 (<0.001)
	1.08 (<0.001)
	1.20 (<0.001)
	1.21 (<0.001)

	Morona Santiago
	1.01 (0.464)
	1.01 (0.464)
	1.03 (0.384)
	0.86 (0.924)

	Napo
	1.13 (0.006)
	1.16 (0.004)
	1.16 (0.004)
	1.41 (<0.001)

	Orellana
	1.07 (0.080)
	1.07 (0.080)
	1.05 (0.238)
	1.06 (0.288)

	Pastaza
	1.01 (0.454)
	1.01 (0.454)
	1.10 (0.182)
	1.44 (0.056)

	Pichincha
	0.94 (1.000)
	0.94 (1.000)
	0.97 (0.950)
	1.07 (<0.001)

	Sucumbíos
	1.04 (0.136)
	0.96 (0.800)
	1.01 (0.484)
	1.12 (0.178)

	Tungurahua
	1.01 (0.428)
	1.01 (0.428)
	1.09 (0.174)
	1.09 (0.174)

	Zamora Chinchipe
	1.04 (0.272)
	1.02 (0.428)
	0.86 (0.944)
	0.81 (0.944)


Each cell shows the ratio of observed to expected single bidding among core contracts and its permutation p value (500 permutations, CPC null) when the core includes the given share of buyers and suppliers ranked by weighted core number. Fig. 6 of the article plots the same values.
Table S3 Clustering ratios across ten Louvain runs
	Network
	Median ratio
	Minimum
	Maximum
	Median p

	Ecuador 2015
	1.34
	1.32
	1.35
	<0.001

	Ecuador 2016
	1.39
	1.36
	1.41
	<0.001

	Ecuador 2017
	1.22
	1.22
	1.23
	<0.001

	Ecuador 2018ᵃ
	1.08
	1.08
	1.08
	<0.001

	Ecuador 2019
	1.39
	1.36
	1.42
	<0.001

	Ecuador 2020
	1.30
	1.28
	1.32
	<0.001

	Ecuador 2021
	1.25
	1.24
	1.27
	<0.001

	Azuay
	1.46
	1.41
	1.48
	<0.001

	Bolívar
	0.96
	0.94
	0.99
	0.688

	Carchi
	1.42
	1.39
	1.42
	<0.001

	Cañar
	1.13
	1.11
	1.18
	0.071

	Chimborazo
	1.24
	1.20
	1.39
	0.015

	Cotopaxi
	1.30
	1.24
	1.31
	0.004

	El Oro
	2.00
	1.93
	2.04
	<0.001

	Esmeraldas
	1.40
	1.37
	1.42
	<0.001

	Guayas
	1.95
	1.91
	2.02
	<0.001

	Imbabura
	1.12
	1.06
	1.15
	0.072

	Loja
	1.33
	1.28
	1.38
	<0.001

	Los Ríos
	1.31
	1.31
	1.31
	<0.001

	Manabí
	1.46
	1.43
	1.48
	<0.001

	Morona Santiago
	1.49
	1.49
	1.57
	<0.001

	Napo
	1.26
	1.23
	1.26
	0.006

	Orellana
	1.18
	1.18
	1.18
	0.051

	Pastaza
	1.60
	1.60
	1.60
	<0.001

	Pichincha
	1.70
	1.65
	1.76
	<0.001

	Sucumbíos
	1.36
	1.32
	1.39
	0.002

	Tungurahua
	1.29
	1.24
	1.31
	0.003

	Zamora Chinchipe
	1.37
	1.35
	1.40
	<0.001


Each network was partitioned ten times with Louvain on its line graph using fixed seeds. Median, minimum and maximum clustering ratios (CPC null) and the median permutation p value are shown. ᵃ 2018 is based on fewer than 500 procedures.
Table S4 Validation of single bidding as a risk indicator
	Model
	Outcome
	Coefficient of single bid / bidding days
	SE
	p
	N

	OLS, fixed effects for procedure, year and category; SE clustered by buyer
	Awarded value / reference budget
	0.0065
	0.0025
	0.010
	14,782

	Logit, fixed effects for procedure and year; SE clustered by buyer
	Single bid (0/1)
	0.085 per day
	0.0056
	<0.001
	14,042


Procedure-level models. The OLS model uses procedures with a positive reference budget and an award-to-budget ratio between 0.05 and 1.5. The logit model uses procedures with a bidding period between 0 and 120 days. Standard errors are clustered by buyer.
