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Value-Added-Taxes (VAT) in theory and practice

I VAT is one of the main source of public revenues worldwide,
particularly in developing countries (Ebrill et al, 2001; Bird &
Gendron, 2007).

I Concensus: VAT is ‘good’ for productive efficiency and
revenue efficiency (Best et al, 2015; Pomeranz, 2015).

I But high compliance costs: co-existence of VAT- and
non-VAT- paying firms ⇒ efficiency cost of VAT at supply
chain level?
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Why could VAT affect supply chains?

I VAT levied on sales minus purchases, if VAT was paid on
those purchases.

I Supply chain distortions: VAT firms will prefer sourcing inputs
from other VAT firms (and vice versa).

I Strategic complementarities: firms’ tax decisions affected by
those of their trading partners.

I This paper:
I Model firms’ tax and sourcing decisions within supply chains.
I Use novel data on supply networks in India to provide causal

evidence on mechanisms.
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Our contributions

I Growing lit. on how LDC context changes key taxation trade-offs ⇒
does co-existence of VAT and non VAT firms make VAT less
efficient? (see De Paula and Scheinkman, 2010).

I Misallocation as source of low firm productivity in LDCs (eg Hsieh
and Klenow 2009) ⇒ tax systems affect supply network efficiency?

I Role of frictions in trade relations in LDCs (eg Macchiavello and
Morjaria 2015) ⇒ estimate ‘frictions’, implications for tax efficiency?

I Build on nascent lit. on supplier networks (eg Bernard and Moxnes 2017)
and estimation of social effects in networks (Bramoulle et al 2009).



Outline & preview

I Context, data, stylized facts
I Motivating evidence on market segmentation by tax status.

I Model of firms’ tax status and sourcing choices.
I Supply chain distortions and strategic complementarities in tax

choices.
I Empirical evidence using tax reform.

I Both mechanisms relevant empirically.
I 15-20% of firms pay VAT because of complementarities.

I Policy implications (in progress).



Firm taxation in West Bengal, India

Population: 95 million, capital: Kolkata.
I VAT main source of state’s tax revenues. Three main rates:

low (0-1%), median (4%), high (14%).
I Simplified ‘turnover’ scheme:

I Small firms (turnover < 5 million INR) can choose to pay a
0.25% turnover tax instead of VAT.

I Liabilities lower than in VAT scheme for most firms.
I But VAT firms that buy from turnover firms cannot deduct the

purchase from their tax liability.
Use of compulsory VAT thresholds is widespread (Keen and Mintz,
2004).



Data: Firm data

Firm data on 180,000 tax-paying firms, 2011-2016.
I Administrative annual data on reported tax liabilities, tax scheme,

products sold (170) and postcode (1141).
I 66% of firms are ‘small’, of which only 20% choose the turnover scheme.
I VAT firms must report transactions with other tax-registered firms.

Transaction data on 4.8 million annual transactions
I Tax ID of both trading partners, amount of transaction.

Firm locations: map Reporting Descriptive stats
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Market segmentation: correlation evidence

●●●●●
●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●
●●●

●●●●●●●●●●●●

●
●

●●
●

●
●

●●

●

●●
●

●

●

●
●

●

●

●●●●●●
●

●●

●
●

●

●
●●

●

●
●

●●
●

●

●

●●●●
●●

●

●

●

●

●

●

●●
●●

●●
●

●
●

●

●

●●
●

●

●

●
●●●

●

●
●●

●

●

●

●●
●●

●
●●●

●●

●●
●

●●

●

●
●●

0.0

0.1

0.2

0.3

2 3 4 5 6 7 8

Tax status:
●

●

Turnover scheme

VAT scheme

Share of sales sold to VAT clients

●●

●
●

●
●

●

●

●

●●

●●

●
●

●

●

●

●

●

●

●●●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●
●

●

●●

●●

●●
●

●●●
●

●

●
●●

●●

●
●

●
●

●

●
●

●

●●
●

●●
●●●

●

●

●

●
●

●

●
●

●
●●

●

●

●
●●

●

●●

●●
●

●●●●●●●
●●●

●
●

●●●
●●

●

●
●

●
●

●

●

●

●

●
●

●●
●●

●
●●

●

●
●

●
●

●

●
●

●●●
●

0.40

0.45

0.50

0.55

0.60

2 3 4 5 6 7 8
Turnover (Million INR)

Tax status:
●

●

Turnover scheme

VAT scheme

Share of inputs bought from  VAT suppliers

Bunching graph



Model building blocks

Inspired by Tintelnot et al (2017)
I CES production using labor and intermediate inputs, elasticity
ρ > 1.

I Firms choose whether to pay VAT ti or turnover tax τ .
I Directed networks: different production stages in supply

chains.
I Equilibrium characterized by:

I Tax status: vi = 1 if VAT
I Supply chains: sij (share of i ’s inputs coming from j) and λki

(share of i ’s sales going to k)
I Partial market segmentation, because of two mechanisms.
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Market segmentation 1: supply-chain distortions

VAT firms buy more from VAT suppliers
I Impact of a change in i ’s tax status on how much it trades

with VAT supplier j :
∂log(sij )
∂vi

= (ρ− 1) tj
1−tj

(1− sVi ) > 0
I How much i and k trade depends on i and k’s tax status:

VAT firms buy more from VAT suppliers, and vice-versa.
I The supplier network is shaped by the tax system ⇒ supply

chain inefficiency.



Market segmentation 2: strategic complementarities

I Define first best supplier network s̃ji , λ̃ik .
I Firm i ’s tax status choice is:

vi = f ( ti︸︷︷︸
VAT rate(-)

, ti
∑

k
vk λ̃ik︸ ︷︷ ︸

VAT rate∗ % VAT sales (+)

,
∑

j
tjvj s̃ji︸ ︷︷ ︸

Average VAT rate of suppliers (+)

).

I Firms are more likely to choose VAT if their trading
partners do.

I The supplier network shapes firms’ tax decision.



Testing the mechanisms

I Complementarities: are firms more likely to become VAT if
their potential trading partners become VAT? [cf. social
effects]

I Identification strategy 1: within firms over time (today).
I Identification strategy 2: cross-section (in paper).

I Supply chain distortions: do firms trade more when they have
the same tax status? [cf. network formation]



Complementarities: identification strategy

≈ 6000 firms change tax status at some point over the period.
I Specification of interest:

vit = β1tit + β2tit
∑

k
λ̃ikvkt + β3

∑
j

tjt s̃jivjt + γi + γt + εit

I Identification challenges
I Endogenous network. Use time-invariant λ̃ik and s̃ji - average

transactions over time.
I Reflection problem/Correlated effects. Use tax rates of suppliers’

suppliers as instruments for vjt , excluding first-degree links. Formally: use∑
l,s̃li =0 tlt s̃lj vl0 to instrument for vjt .(cf Bramoulle et al 2009 , De Giorgi

et al 2010)

I Identification uses within-firm variations and changes in tax
rates over time.

I Sample of small firms only, SEs clustered at the product level.
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Change in observed VAT rates over the period
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Observed VAT rate is ratio of (reported) output VAT paid to turnover, medians
by schedule category and year, normalized to 100 in 2011.



Complementarities: results

Outcome: In VAT Scheme = 100

OLS OLS 2SLS 2SLS

Own tax rate −2.251∗∗ −4.251∗∗ −3.963∗∗ −3.293∗∗

(0.952) (2.165) (1.980) (1.652)
Own tax rate × VAT sales 3.818∗∗ 3.277∗ 2.913∗∗

(1.924) (1.693) (1.468)
VAT suppliers’ tax rate 0.415∗∗∗ 0.433∗∗∗ 0.782∗∗∗ 0.639∗∗∗

(0.082) (0.109) (0.202) (0.140)

p value β1 + β2 = 0 0.16 0.05 0.11

Instrument S2,Λ2 S2,Λ2,SΛ,ΛS
F stat (clients) 30.9 79.3
F stat (suppliers) 20.9 66.7

Observations 491,924 491,924 491,924 491,924
Standard errors clustered at the product level in parentheses.All specifications include firm and year fixed effects. Sample: all firms eligible to

turnover scheme (turnover< 7 million INR). Significance levels: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.



Complementarities: magnitudes

I Magnitudes are plausible, and in line with model
I β1 + β2 ≈ 0: as predicted by model.
I A one SD increase in VAT clients (suppliers) increases VAT

choice by 5-10 (1-2.5) pp
I Increasing the VAT rate lowers VAT choice, but

complementarities decrease this effect by 10-30%.
I Without complementarities, 10-20% of firms currently in VAT

scheme would have chosen turnover scheme.



Complementarities: robustness

I OLS ≈ IV, in part bc results are driven more by changes in
tax rates/entry and exit than in partners’ tax status.

I Robustness checks:
I Include yearx pincode FE to allow for local shocks.
I Alternative id strategy (cross-section): test whether firms that

‘naturally’ (bc of technology & location) trade more with large
VAT firms are more likely to choose VAT.

I Results are fairly similar.

Cross section results Year x pincode FE



Supply chain distortions: identification strategy

I We estimate (sijt share of i ’s costs spent on input from
supplier j):

log(sijt) = β1vit + β2vitsvi + γij + γt + εijt

I Model predicts β1 ≈ (ρ− 1) tj
1−tj

, β1 + β2x0.75 = 0.
I Restrict to pairs in which supplier is never eligible to turnover

scheme (no complementarities).
I Include product*year FE or supplier*year FE to control for

industry/supplier shocks.
I Replace zeros by minimum transaction reporting level.
I Split sample by tax rate paid by supplier tj .



Supply chain distortions: results

Outcome: Log input share sjit

Supplier tax rate tj Medium tax High tax

Client in VAT 0.237∗∗∗ 0.266∗∗∗ 0.241∗∗∗ 0.594∗∗∗ 0.593∗∗∗ 0.545∗∗∗

(0.054) (0.055) (0.051) (0.093) (0.096) (0.093)
Client in VAT x VAT input share −0.480∗∗∗ −0.499∗∗∗ −0.475∗∗∗ −0.936∗∗∗ −0.924∗∗∗ −0.870∗∗∗

(0.095) (0.095) (0.086) (0.136) (0.139) (0.134)

Pair + Year FE Yes Yes Yes Yes Yes Yes
Pdct sup∗Year FE No Yes No No Yes No
Pdct client∗Year FE No Yes No No Yes No
Id sup∗Year FE No No Yes No No Yes
Observations 2,699,770 2,699,770 2,699,770 646,073 646,073 646,073
Sample: pairs that trade during our period in which the supplier is never eligible and the client is eligible to the turnover scheme. All specifications

include year and pair fixed effects.Standard errors are clustered at the level of the product sold by the client. Significance levels: ∗p<0.1; ∗∗p<0.05;
∗∗∗p<0.01



Supply chain distortions: magnitudes

I Get ρ ∈ [4, 5.5]. Likely upper bound, in line with literature
(Broda et al, 2017 for India: 3.7).

I Turnover firms that become VAT buy 12% more from VAT
suppliers in high tax group.

I A change in tax status is equivalent to a 4-5% change in
distance between 2 firms.

I Taxes distort supply chains: stickiness of firm-firm
relationships not large enough to nullify effect of tax system.

Robustness: extensive margin Robustness: share of output



Policy implications (1)

I Strategic complementarities: multiplier effects of tax
interventions potentially significant.

I In context of expanding tax base complementarities likely a
good aspect of VAT.

I Supply chain distortions: misallocation in supply networks ⇒
production inefficiencies (less trade, higher input costs).

I Would making all purchases VAT - deductible be better?
I Would get rid of small distortions in VAT firms’ supply

choices: max. 1% increase in purchases from turnover firms,
small effect on complementarities.

I Doesn’t address large distortions in turnover firms’ supply
choices and consumer choice.
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Policy implications (2)

I What is the effect of an increase in the VAT?
I Decrease in output of VAT and turnover firms, direct negative

effect on share of VAT firms (⇒ − output, + segmentation).
I But higher complementarities ⇒ more VAT firms: mitigates

direct negative effect.
I What if all tax distortions to supply chains were removed?

I No more complementarities.
I Large increase in trade between VAT suppliers and turnover

clients (how much? in progress!).
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Conclusion

I Theory: co-existence of VAT and non-VAT firms ⇒ supply
chain misallocation and strategic complementarities in tax
choices ⇒ market segmentation by tax status, production
inefficiency.

I Empirical results:
I Clear complementarities in tax status choice ⇒ multiplier

effects of tax compliance interventions potentially significant.
I Supply chains distortions empirically relevant, though likely

upper bound.
I Policy trade-offs: removing distortions also removes

complementarities.



Alternative explanation?

VAT firms selling g could simply be evading more
I Would explain the lower (reported) sales.
I And maybe the increase in market segmentation and the lower

sales of VAT firms selling to VAT client selling g .
I But can’t explain reaction of turnover firms: lower sales of

those buying g from VAT firms suggest higher input costs,
higher sales of those selling g suggest VAT competitors face
higher costs.

I And can’t explain heterogeneous tax status choice results.
Evasion responses probable but results indicate they can’t be the
whole story. Back



Mis-reporting of transactions
Are VAT firms under-reporting transactions with turnover clients?

I VAT firms report a lot more turnover clients than suppliers.
I VAT firms report much higher sales than the sum of declared B2B

sales: median firm reports nearly twice as much sales than B2B
sales.

I Firms don’t seem to only pay taxes only on 3d party reported
sales- no ‘cost’ to reporting turnover clients.

I (Possible) evasion attempts are less likely than mistakes for
VAT-VAT transactions: 33% of firms under-report VAT purchases
(mistakes), 24% of firms under-report VAT sales (mistakes or
evasion attempts).

I Firms don’t seem to under-report transactions to try to evade.
I No correlation between reporting a turnover client and i) sales=B2B

sales ii)under-reporting VAT sales.

Back



Correlations, extensive margin only

1 2 3 4

Has VAT suppliers 0.153*** 0.183*** 0.140*** 0.032***
(0.003) (0.003) (0.003) (0.002)

Has VAT clients 0.386*** 0.301*** 0.029***
(0.002) (0.003) (0.001)

Year FE No Yes Yes Yes
Controls No Yes Yes Yes
Good FE No No Yes Yes
Location FE No No Yes No

Firm FE No No No Yes
Nb firms 97064 97064 82102 82102
Observations 304533 304533 255574 255574

Standard errors clustered at the firm level in parentheses. Significance levels: ∗p<0.1; ∗∗p<0.05;
∗∗∗p<0.01

Back



Robustness: outliers

Outcome: VAT Scheme

(1) (2) (3) (4)

Pot. Buyers 0.840∗∗∗ 0.142∗∗ 0.112∗ 0.102
(0.191) (0.070) (0.067) (0.063)

Pot. Suppliers 0.325∗∗∗ 0.216∗∗∗ 0.219∗∗∗ 0.217∗∗∗

(0.117) (0.040) (0.038) (0.037)

Threshold outliers 1 3 5 10
Observations 20,754 30,751 31,058 31,262
Adjusted R2 0.190 0.154 0.153 0.153

Standard errors clustered at the firm level in parentheses. Significance levels:
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Back



Robustness: distance

Outcome: VAT Scheme

(1) (2) (3) (4)

Pot. Buyers 0.076 0.142∗∗ 0.168∗ 0.279∗∗∗

(0.052) (0.070) (0.089) (0.107)
Pot. Suppliers 0.166∗∗∗ 0.216∗∗∗ 0.276∗∗∗ 0.246∗∗∗

(0.029) (0.040) (0.050) (0.059)

Threshold distance 20 30 40 50
Observations 30,699 30,751 30,751 30,751
Adjusted R2 0.153 0.154 0.154 0.153

Standard errors clustered at the firm level in parentheses. Significance levels:
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Back



Graphical evidence: bunching & VAT inputs
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Bunching by predicted share of VAT inputs

Sample: firms that are in the data in year t > 2011 but not in any previous year.The
sample is split at the median level of predicted VAT sales. Back



Firm locations
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Share of VAT firms by location
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Market segmentation: correlations

Dependent variable: In VAT scheme

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

VAT sales 0.242∗∗∗ 0.242∗∗∗ 0.201∗∗∗ 0.167∗∗∗ 0.005∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.001)
VAT inputs 0.053∗∗∗ 0.054∗∗∗ 0.066∗∗∗ 0.063∗∗∗ 0.035∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
Year FE No Yes Yes Yes Yes
Good FE No No Yes Yes No
Location FE No No No Yes No
Firm FE No No No No Yes
N 362,854 362,854 362,854 362,854 362,854

Mean dependent variable: 0.72. Standard errors clustered at the firm level in parentheses. Significance levels:
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Back



Supply chain distortions: extensive margin

Outcome: = 1 if the pair trades

Medium tax High tax

Client in VAT 0.374∗∗∗ 0.351∗∗∗ 0.316∗∗∗ 0.423∗∗∗ 0.412∗∗∗ 0.385∗∗∗

(0.013) (0.016) (0.014) (0.025) (0.025) (0.018)
Client in VAT x VAT input share −0.379∗∗∗ −0.365∗∗∗ −0.344∗∗∗ −0.485∗∗∗ −0.476∗∗∗ −0.444∗∗∗

(0.023) (0.026) (0.021) (0.038) (0.038) (0.028)

Pair + Year FE Yes Yes Yes Yes Yes Yes
Pdct sup∗Year FE No Yes No No Yes No
Pdct client∗Year FE No Yes No No Yes No
Id sup∗Year FE No No Yes No No Yes
Observations 2,699,770 2,699,770 2,699,770 646,073 646,073 646,073
Sample: pairs that trade during our period in which supplier is never eligible and the client is eligible to the turnover scheme. All specifications include

year and pair fixed effects.Standard errors are clustered at the level of the product sold by the client. Significance levels: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Back



Supply chain distortions: alternative definition

Outcome: Log transaction share of client’s sales

Medium tax High tax

Client in VAT 0.453∗∗∗ 0.483∗∗∗ 0.451∗∗∗ 0.843∗∗∗ 0.836∗∗∗ 0.794∗∗∗

(0.069) (0.066) (0.061) (0.093) (0.096) (0.095)
Client in VAT x VAT input share −0.832∗∗∗ −0.849∗∗∗ −0.819∗∗∗ −1.296∗∗∗ −1.272∗∗∗ −1.228∗∗∗

(0.123) (0.122) (0.115) (0.149) (0.154) (0.149)

Pair + Year FE Yes Yes Yes Yes Yes Yes
Pdct sup∗Year FE No Yes No No Yes No
Pdct client∗Year FE No Yes No No Yes No
Id sup∗Year FE No No Yes No No Yes
Observations 2,699,770 2,699,770 2,699,770 646,073 646,073 646,073
Sample: pairs that trade during our period in which supplier is never eligible and the client is eligible to the turnover scheme. All specifications include

year and pair fixed effects.Standard errors are clustered at the level of the product sold by the client. Significance levels: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Back



Supply chain distortions: all VAT suppliers

Outcome: Log transaction share of client’s sales

Medium tax High tax

Client in VAT 0.049∗∗ 0.058∗∗ 0.025 0.160∗∗∗ 0.165∗∗∗ 0.131∗∗∗

(0.021) (0.024) (0.023) (0.035) (0.037) (0.037)

Pair + Year FE Yes Yes Yes Yes Yes Yes
Pdct sup∗Year FE No Yes No No Yes No
Pdct client∗Year FE No Yes No No Yes No
Id sup∗Year FE No No Yes No No Yes
Observations 3,857,229 3,857,229 3,857,229 799,731 799,731 799,731
Sample: pairs that trade during our period in which supplier is always VAT and the client is eligible to the turnover scheme.

All specifications include year and pair fixed effects.Standard errors are clustered at the level of the product sold by the client.
Significance levels: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Firm characteristics & market segmentation

Turnover scheme VAT scheme (small) VAT scheme (large)

Turnover 1656 1525 109,361
(1346) (1348) (1,120,874)

Share VAT sales 0.01 0.25 0.34
(0.09) (0.38) (0.38)

Share VAT inputs 0.36 0.52 0.81
(0.46) (0.47) (0.39)

Nb VAT clients (> 0) 1.2 2.77 15.6
(0.76) (2.47) (31.5)

Nb VAT suppliers (> 0) 2.32 3.27 12.12
(1.83) (3.15) (18.79)

Nb firms 14,601 69,889 43,835
Column 1 includes all firms in the turnover scheme, column 2 all firms in the VAT scheme with a turnover under 5 million
INR, column 3 all firms in the VAT scheme with a turnover over 5 million INR. Period: fiscal years 2010-2011. Turnover
is in 1000 INR.
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Distance between suppliers and clients
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Trade-off tax status & distance
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Complementarities 1: robustness

Outcome: In VAT Scheme

OLS OLS 2SLS 2SLS

Own tax rate −2.008∗∗ −3.236∗∗ −3.138∗∗ −2.894∗∗

(0.856) (1.500) (1.441) (1.333)
Own tax rate × VAT sales 3.023∗∗ 2.783∗∗ 2.722∗∗

(1.924) (1.293) (1.230)
VAT suppliers’ tax rate 0.396∗∗∗ 0.397∗∗∗ 0.672∗∗∗ 0.598∗∗∗

(0.080) (0.091) (0.164) (0.127)

Instrument S2,Λ2 S2,Λ2,SΛ,ΛS
Observations 491,924 491,924 491,924 491,924
Standard errors clustered at the product level in parentheses.All specifications include firm and year times location fixed effects. Sample: all firms

eligible to turnover scheme (turnover< 7 million INR). Significance levels: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Complementarities 2: identification strategy
Intuition: use firm technology and location to determine potential
large VAT partners.

I Use good sold + location to predict supply network s̃ji and λ̃ik
(exogenous network).
Estimate log(sji ) = γg(i),g(j) + f (dji ) + g(yj ) + h(vj , vi ) + εji , predict
log(s̃ji ) = γ̂gi,gj + f̂ (dji ) + ĝ(yj ).

I Use predicted trade with large VAT trading partners as
instrument for pred. trade with VAT partners (no reflection
problem):

vi = β1ti + β2ti
∑

k

λ̃ikvk + β3
∑

j

tj s̃ji vj + γgi + γli + εit (1)

where
∑

k,yk>ȳ λ̃ikvk and
∑

l,yl>ȳ tj s̃ji vj are used as instruments.

I Identification comes from cross good x location variations in
number of large VAT trading partners.
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Estimation of s̃ and λ̃ terms
Aim: predict trade in the absence of taxes.

I Ideally, estimate
log(sji ) = γg(i),g(j) + f (dji ) + g(yj) + h(vj , vi ) + εji .

I Estimation choices:
I 10,000 γg(i),g(j) terms: estimate I-O coefficients instead (use

sg(i),g(j) = Tg(i),g(j)∑
g

(j)Tg(i),g(j)
).

I Estimate separately for each good g sold, include all potential
pairs between i) all sellers of g ii) all clients that buy from one
of these sellers.

I No transactions between turnover firms: use only VAT clients.
I Size of seller: endogenous but relevant, use bins (quartiles).
I Replace zero with minimum reporting threshold.

I Still work-in-progress! Our current s̃ and λ̃ terms are very
small.

I 17% of predicted pairs involve a turnover firm, against 5% of
real pairs.
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Complementarities 2: graphical evidence
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Complementarities 2: results

Outcome: In VAT Scheme = 100

Own tax rate −0.316 −1.819∗∗∗ −1.476∗∗∗ −1.420∗∗∗

(0.241) (0.301) (0.284) (0.281)
Own tax rate x VAT clients 5.986∗∗∗ 4.599∗∗∗ 4.448∗∗∗

(0.470) (0.387) (0.377)
VAT suppliers 1.181∗∗∗ 0.766∗∗ 0.953∗∗∗ 0.924∗∗∗

(0.329) (0.309) (0.338) (0.320)

Turnover controls No No No Yes
F stat (clients) 294.6 291.2
F stat (suppliers) 622.1 615.1
Observations 69,406 69,406 69,406 69,406
Standard errors clustered at the product level in parentheses, all specifications include location and product fixed effects. Sample: all firms

eligible to turnover scheme (turnover< 7 million INR) in 2016. Significance levels: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Complementarities: with year x pincode FE

Outcome: In VAT Scheme = 100

OLS OLS 2SLS 2SLS

Own tax rate −2.008∗∗ −3.236∗∗ −3.138∗∗ −2.894∗∗

(0.856) (1.500) (1.441) (1.333)
Own tax rate x VAT sales 3.023∗∗ 2.783∗∗ 2.722∗∗

(1.371) (1.293) (1.230)
VAT suppliers’ tax rate 0.396∗∗∗ 0.397∗∗∗ 0.672∗∗∗ 0.598∗∗∗

(0.080) (0.091) (0.164) (0.127)

Instrument S2, Λ2 S2, Λ2, SΛ, ΛS
Observations 491,924 491,924 491,924 491,924
Standard errors clustered at the product level in parentheses, all specifications include location and product fixed effects. Sample: all firms eligible

to turnover scheme (turnover< 7 million INR) in 2016. Significance levels: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Agent maximization

I Production function qi = φi
(∑

j αjiq
ρ−1
ρ

ji

) ρ
ρ−1 .

I Consumer utility U =
(∑

i (βiqiF )
σ−1
σ

) σ
σ−1 with income E.

Cost minimization and utility maximization give:
I qiF =

( βi
piF

)σPσ−1
F E

I qik = qk
φk

(αikPk
pjk

)ρ
I With PF , Pk synthetic price index.
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Prices and taxes

Assumption: monopolistic competition.
I Prices paid by consumers: piF = Pi

φiγiF
σ
σ−1 .

I Prices paid by firms: pik = Pi
φiγik

ρ
ρ−1 .

I Tax wedges are γiF = 1− τ − vi (ti − τ),
γik = 1− τ − vi (ti − τ) + vivkti .
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Market segmentation: correlation evidence (2)
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