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and the US using input-output tables. Also, sector-specific distortions were computed: one similar to
a markup which introduces a wedge between marginal revenue and marginal cost, and another one
similar to a labor wedge that introduces a discrepancy between the marginal productivity of labor and
the marginal cost of labor. I provided a quantitative assessment of the importance of these distortions
for aggregate productivity.

The results suggest that analyzing distortions that lead to low productivity in services is a promising
area of research in the development literature. The results also suggest that policies that tend to
reduce the wedge between marginal revenue and marginal cost, in general, and for the labor market,
can also increase measured productivity in a significant way. These policies include anti-trust reforms
that aim to increase competition in product markets.
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Appendix

Derivation of Equilibrium

In this appendix we follow closely Jones (2011b, b) and Acemoglu et al. (2012) in order to solve for
equilibrium Y. We also show that changes in gross output and in aggregate output are proportional
to changes in the exogenous productivity term A;. In addition, we show that changes in aggregate
output depend on the distortions in a non-linear way.

Consider the profit maximization for the composite:

{ N N

B,
max ' — E pl-ci}.
e} i i=1

FOC:
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N
where Y = vazl pic; = Hcf

Next, consider the maximization problem for the representative firm in sector i:

N
(1-m) (1- N
max 7171?41( z a, i H UM — ¢;wH; — Zp]xm Pm, iM;
H; {xi;},M; '(/Jz i =
With first order conditions
1- T; A
(d%)mﬂai)d%g = psw, Vi (28)
(1 - Ti) szz .
—0yj =pj, Vi (29)
’(/}i Lij !
1—-m i Qi .
(1—7), PQ = pari, Vi (30)

v M,

Now, using the first order condition for z;; (equation 29) in the resource constraint for sector j, and
multiplying both sides by p;, we have:

piQj = pjc; + Z Uzgszz

Now, define ~; = Q , and use equation 27 to obtain:

N 1 — TZ
Z Oij%i

and using matrix notation we have:

y=pB+By

=y=p0U-B)"

(1 — Ti)

i

where B is an NxN matrix with typical element 0ij-
Next, using equations 28, 29, and 30, we write expression for z;;, M; and H; in terms of v. We will
use these expressions later on, when we solve for @); and Y.

1-7 i&li -7 i
xij:( wiT)o—ijppCj :( wiT)Uij::ij (31)

and
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(1 - Tz) szz (1 - Ti) Y

M; = = AiYi 32
Vi pa U DM, (32)
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’ i aill =i = k) piw Yidiw (33)

If we define H = vazl H;, we have:

(1—7)ai(l—0;—Xi)v:
H ZN (A=ro;(l=oy=hy)y; ~ *
j=1 Vid;

and, 6; = 0; (1w . With this, we can use the above expressions for z;;, M; and H; into the production
function Q;:

Qi: all o;— )\)H a’,]M)\

N
— (1o s 1-7) v o (1=m) Y .
= 0. = A (9, H)>(1—i=N) ( Yo 20 Ny Ai
Qi i(0:H) ]1;[1( b ij v Q;)7 ( m z'szM’i)
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N Qz _ Az( 7 )a,i(l—m i)FoitN; (9 H ai(l—o;— Uzg Vi Q] a“ 7,'71 )/\i (35)
Vi o i
Taking logs of equation 35 above, gives us:
(1 - Ti)

gi = InQ; = InA; + (ai(1 = 0i — i) + 03 + Ni)In( )+ ai(1 — oy — M) Inb;i+

Zo'zg%

ai(1—0; =) ZnH—i—ZU”ln 02]7 LY 4 Niln(A i
J

J=1
(1 — Ti)
Now, define a; = Ind;, §; = a;(1 —o; — N;) and consty, = (6; + 0 + Ni)in( m ) + 0;lnb; +
Z;V 1 awln(oz] ) + Ailn (52 ”’ ) and write the above expression in vector notation:
q = a+ consty + 6lnH + Bq + ANlnY (36)
This equation can be solved for ¢ to yield:
= (I — B)"{a + const, + dinH + \InY'} (37)

Finally, using the composite production function and the fact that v; = p;Q;/Y = 5;Q;/c;, we have:

InY = Z Biln(c;) Z Biln(~=2) = Z 6i(ln(,71_) +aq)= Z Biconste, +q)
i=1 =1 ’

i=1
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where const., = ln(%) Now stacking this last equation into a vector we have:

InY = p'(const. + q) (38)

Using equations 37 and 38 we can find a solution for inY:

B'const. + /(I — B)"{a + const, + §inH}

Y = 1—B/(I—B) A

Which is precisely the desired equilibrium aggregate output in equation (8).

Next, I show that changes in gross output and in aggregate output are proportional to changes in the
exogenous productivity. Consider a change in productivity of sector i from Ay to A}l. Let Q! be the
value of gross output of sector i after the change in A; and QY the value before the change, we will
show that:

y! Al

ln(ﬁ) x Zn(ﬂ) (40)
and

1 Al

ln(Q—B) x ln(A—g) (41)

It is easy to show from equation 38 that
v AL Al
ln(ﬁ) =m;(a} —a)) = miln(ﬂ) x ln(ﬂ)

Taking the difference of equation 37 evaluated at A} and A?, we have

Yl

N
qil — q? = bii(a} - a?) + Z b”)\Jln(W)

j=1
where b;;is a typical element of (I — B)~! and Y denotes that Y is evaluated at A’. Therefore,
Q!

N N

Al

ln(@) =q/ —q) = (bii + Y _bijA\ymi)(a; — af) = (bii + Zbij)\jmi)ln(@)
g i=1 =1 g

1 Al
= ln(%) x ln(A—B)

K2

The effect of changes in wedges on aggregate output and productivity can be derived similarly.
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Table 4: Industry codes

1 | Agriculture, Hunting, Forestry and Fishing

2 | Mining and Quarrying

3 | Food, Beverages and Tobacco

4 | Textiles and Textile Products

5 | Leather, Leather and Footwear

6 | Wood and Products of Wood and Cork

7 | Pulp, Paper, Paper , Printing and Publishing

8 | Coke, Refined Petroleum and Nuclear Fuel

9 | Chemicals and Chemical Products

10 | Rubber and Plastics

11 | Other Non-Metallic Mineral

12 | Basic Metals and Fabricated Metal

13 | Machinery, Nec

14 | Electrical and Optical Equipment

15 | Transport Equipment

16 | Manufacturing, Nec; Recycling

17 | Electricity, Gas and Water Supply

18 | Construction

19 | Sale, Maintenance and Repair of Motor Vehicles and Motorcycles; Retail Sale of Fuel
20 | Wholesale Trade and Commission Trade, Except of Motor Vehicles and Motorcycles
21 | Retail Trade, Except of Motor Vehicles and Motorcycles; Repair of Household Goods
22 | Hotels and Restaurants

23 | Inland Transport

24 | Water Transport

25 | Air Transport

26 | Other Supporting and Auxiliary Transport Activities; Activities of Travel Agencies
27 | Post and Telecommunications

28 | Financial Intermediation

29 | Real Estate Activities

30 | Renting of M&Eq and Other Business Activities

31 | Education

32 | Health and Social Work

33 | Other Community, Social and Personal Services

Industry codes
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