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In the Philippines, the agricultural sector accounts on the average
nbout 53 per cent of the labor force. Hence, a particular income
lley, e.g. lenient credit, towards the rural populace will have con-
rmble welfare implications. The objective of the research reported
Ihis paper is to analyze the economic complexities of changes in
loultural wages.

Policy makers have always been concerned with the agricultural
v runle because it provides an approximation of the agricultural

sldered. Such finding has commonly stimulated increases in the
minal minimum agricultural wage. A second reason arises from the
Lionship (as developed by Todaro [5]).
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represents net rural urban migration.
is the existing size of the urban labor force.

¥ (L) is the discounted present value of the expected urban real
income stream over an unskilled worker’s planning
horizon.

¥ (1) is the discounted present value of the expected rural real
income stream over the same planning horizon.
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We will note that a wage policy belongs to the income policy set.



As one will note from (i), the greater the deterioration of the
worker’s income (in the form of a continuous decline in his ¥
wage) relative to that of his urban counterpart, the larger will be |
migration rate of the rural populace to a metropolis like Manila, W
a low human capital content, the rural migrant will likely end ug
the city slums and further worsen the concomitant social probl

The Formal Model Structure

The purpose of this section is to depict the framework use
analyzing the economic implications of a change in the agriculll
wage rate. The formal model has been labeled as MAAGAP.? A
of the model’s exogenous and endogenous variables is give
Table 2.

The current version of the Philippine (MAAGAP) model is a hij
aggregated, static, and deterministic programming model. The m
inc¢ludes rice, corn, sugar, coconuts, vegetables and livestock prod
which account for about 90 per cent of the total gross value adde
agricultural commodities in 1976. Detailed discussion of the a
data set used in generating the programming matrix can be foul
Kunkel [2].

The model’s objective function is:
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where:

P, = £(C;,Y) is the inverse demand function for the j'A
product, !

C; ‘is the domestic consumption of the j*P pI¢
is the income level measured as GNP,

v, is the export price of the j"h product,

2MAAGAP is a Filipino word which means alert and stands fol
Analysis of Agricultural Adjustments in the Philippines. \



is the quantity of the j*P product exported,
is the cost of importing the j*® commodity,
j is the amount of the jth commodity imported,

) is the miscellaneous cost of the n'P production
activity (includes depreciation costs and other

fixed costs)

K“ is the production levels of the nth production
activity,

W, is the input cost of the kP input supplying
activity,

", is the amount supplied of the k*? input,

‘ is the unit cost of the t*P feed-mixing activity,

r is the amount of the t*P feed ration supplied,

" is the unit marketing margin of the j*P final
product,

0, is the activity level of the j*P final product

transferred from the mth processing activity,

b, is the unit processing cost for the m*® processing
activity,
M, is the level of the mt? processing activity.

Bjuntion (1) is simply the sum of the area under the demand
plus the value of exports minus the costs of imports, pro-
lon, processing, feed-mixing, marketing, and input supply
Ih terms of welfare concept, it is the sum of the producer
ponsumer surpluses). The rationale behind the selection of the
lve function defined in (1) is to simulate a perfect competitive
| wolution. Earlier proofs of such contention have been pro-
by Duloy and Norton [1].3 At the micro-level, the existence of

ity of the proofs utilized the Kuhn-Tucker conditions and duality



such an objective function implies the following individual behav
assumptions, i.e.:

(i) Farmers are technically efficient and governed by a p :
maximizing behavior.

(il) Farmers are price-takers in the input and comm
markets.

Furthermore, although the income variable appears in the de
function (P.), income shifts are considered exogenous to the ma
This arises because of the static nature and “partial equilibri
condition (with regard to income effects)* of the latter. '

Another assumption refers to the international trade market |
fronting the Philippines. Export (vj) and import (uj) prices are
sidered as constants since the Philippines is in general a price-t;
international markets.

The inclusion of substitution (in the consumption set) withi
model was done through aggregation of commodities into comp
groups. Substitution possibilities are allowed within the grou
not across groups.

{

The resource utilization constraint is:
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The above equation states that the amount of the ' reso

for primary production and processing activities is less than o
to the amount available (B) plus the amount provided via t
supplying and/or feed mixing activities.

The commodity balance equation for primary products is:

Td, X, > Dq M # tzqitFt
n

n m ‘m

4The model does not capture the income impact on the farmers’
sectors’ expenditure pattern within a finite time period.



Bjuation (3) states that the amount produced of the i‘P primary
tnmlurl. I8 either processed or used for feed. The output balance for
Hermediate and final products is:
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juntion (4) states that the amount of the j*h commodity processed
imported is either used for feed or transferred to final demand,

The demand-supply foreign balance equations are:*

k -E, -OL > -0, - I
£C 8 -E -0 o; - I (6)

1.2 X8 (6)
s s

juation (5) means that the amount of commodity transferred or
porled is either consumed domestically or exported. We will note
I oquations (3), (4), (5) are not merely accounting identities but
mnrket clearing equations in the commodity markets. 1t is easy to
W vin the dual that the shadow price vectors obtained from such
A iire the equilibrium commodity market prices. The correspond-
murket clearing equation in the input markets is provided by
tlon (2). Equation (6) is the convex combination constraint
Wl limits the amount that can be consumed through any segment
the demand curve.

Ao processing capacity and other technical constraints are
HHed as:

H, >Za. X (7)

n n
i unual non-negativity condition is:

E;, I, X, Ry, Fy, O, M, G >0 (8)

{untion (5) is somewhat redundant. It, however, plays a pivotal role when
wie ndded to the current national model.



'Labor Sub-Component of MAAGAP

Two types of labor were supplied in an infinite amount in
model, family and hired labor. For family labor, the assumpt (
were that it was immobile and that a minimum of six months wal
be supplied. Two activities were provided to supply labor during
bi-monthly period for the first crop season (June-November) and
second season (December-May). In contrast, hired labor was supp
for each bi-monthly period. Also, a reservation price for family In
was set a priori at one-half of the prevailing hired wage rate. A ma
representation of the labor supply activities is given in Figure 1.

Columns Family Labor
Supplying Activities Labor Hiring Activities
Rows 1 I 1 o m 1w v VI
Labor Use
Period 1 -1 -1
Period 2 -1 -1
Period 3 -y, -Lin -1
Period 4 -1 -1
Period 5 -1 -1
. f f |
Period 6 -L'; -Lgn -1
Objective :
Function | -.50k, W -.mk,wml-wm W, W -W W W
Where: Lfsl, Lﬁl. Lgn, Léu are family labor supply unit coefficients.
- f f
| f f
k, =2+ I‘sn + LBII
W, is the prevailing agricultural wage rate per man-day.

Figure 1. Labor Activities Sub-Matrix.



e Himulation of an Agricultural Wage Rate Changes

Thin section demonstrates the possible economic effects urising
B an agricultural wage rate change through the use of the
viously depicted programming model. At the outset, it s but
ling to warn the unwary reader that all of the conclusions derived
W the MAAGAP model are true to the extent that the underlying
wlel assumptions are valid, e.g., a constant level of technology,

Fur the purpose of the wage policy experiment, the duily
flmum real wage rate for agriculture labor in the base poriod
Wil) was P3.81. Programming solutions were then obtained al a
W lovel greater by 10 per cent, 20 per cent, 30 per cent, 40 per
i, and 50 per cent compared with the base figure,

e welfare results of the model are given in Table 3, A lnrge
0 0l Lhe objective function is accounted for by consumer surplus
ane of the price-inelastic demand functions confronting the
Wiltural sector. In general, the consumers suffer from an incrense
M agricultural wage rate as indicated by the monotonic decline in
Wmer surplus as wages are parametrically varied. For example, if
Wige rate is increased by 50 per cent, the total consumer surplus
hen by 2.5 per cent. The decline in consumer welfare® can be
hitod to the increase in the real price of rice (18.6 per cent),
I\ I 2 major item in the consumer budget and which is labeled
Mo domestic economists as a major wage good.

he case of the producers, their welfare (as measured by the
or's surplus) slightly decreases as wages are increased by 10
#unl. However, in the other parametric solutions, the producers
o be well-off compared with the absence of upward adjust-
In wage. This result is mainly due to a substantial increase in
txports. The producer reaps the benefit because of the highly
' topra export demand (arising from the “small country”
ption). Also, since the production vectors of coconut-bearing
Mo the least labor-intensive compared with the other crops, it is
| 10 see a substantial output increase in coconuts (which is
tunverted into copra meal, coconut oil, or copra) once the wage
#nod. The decrease of 4 per cent for the interval 30 per cent to

sonsumer surplus of rice consumers is about 37 per cent of the total
surplus of the sector.



‘40 per cent wage increase in producer surplus can be attributed tea

increase in rice imports from 72,000 to 169,000 metric tons in ¢
to meet the domestic consumption requirement of 3, 794 (tho
metric tons) at a price of P950 per metric ton. The presence of

imports in the optimal solution (aside from increasing the i
bill), as wages are increased by an amount greater than or equal
per cent, indicates that the goal of ““self-sufficiency’’ (zero rice imj
policy) is abandoned in favor of the agricultural wage policy ¢

Furthermore, as indicated in Table 3, the magnitude of
exports are not affected by the wage change. Imports of soybear
fish meal (principally used for feeds) are down because of the d
in the labor-intensive commercial production of layers, broilem
hogs (Table 4). i

On the other hand, the domestic production of vegetabl
affected by the agricultural wage changes simulated. For examj
wages are increased by 20 per cent, as shown in Table 5, cabh
the case of the leafy vegetable group) is substituted for pechay
camote tops.” Also outputs of tomatoes and eggplant decline by
per cent and 7.7 per cent, respectively, as wages are adjusted upw
by 20 per cent or more.

Tractor inputs (Table 6) usage levels are not affected by the
change, implying an absence of substitution between the f@
input and labor. Animal labor decreases mainly due to the decl
the animal-labor dependent crop production activities in the op
solution. For example, the non-mechanized upland rice prod
activity is reduced from 1,087,621 hectares to 0 as the wage n
increased by 50 per cent. Fertilizer consumption also drops will
upward wage adjustments. The wage variations did not affe
spatial pattern of labor use substantially (Table 6). Labor use deg
by 21 per cent and 28 per cent, respectively, for the crop pé
May-June and July-August, both of which normally account fi

"The proportion of cabbage, pechay and camote tops in the leafy
commodity group in the absence of any wage increase is 43.4 per cenl
per cent, and 40.2 per cent, respectively. If wages are increased by 20
the proportion becomes: (a) cabbage = 50.9 per cent; (b) pechay = 9.4
and (c¢) camote tops = 17.5 per cent, ¥



rl vent of total labor if wages are increased by 50 per cent. The
mplied labor input demand elasticities® range from -.213 to -.264.

Lanelusion

Thin paper attempted to illustrate the economic impact of upward
ljustments in the agricultural wage rate through a programming
ulol, The salient findings are:

(i)  Consumers will suffer relative to the producers (in
terms of the surplus index of welfare)

(ii)) The exports of sugar will not be affected while the
exports of less labor intensive crops like coconuts will
be encouraged.

(iii)  Production of labor-dependent vegetable crops will
decline.

(iiii)  The production of rice (at the assumed technological
level within the model) will be affected adversely. As
a result, imports of rice will be induced by the wage
increases.

1he degree of accuracy of the previously-mentioned results should
thnsidered subject to the limitations of the programming model
il we used.?

"l"ln-.-- are two things to remember when interpreting elasticities derived
Ihe MAAGAP model. First, such elasticities are “total elasticities” (See
ijios [3]). The second thing is attributed to Samuelson [4]. He said *. . .
wlanticity expressions are invariant under changes of scale, they are not
Wt under changes of origin. Since there are no natural zeros from which
Mwanure economic magnitudes, the elasticity expressions can be seen to be
Mully arbitrary.”

1o programming model used in this paper was validated through the use of
togression, correlation, and the information in accuracy index. Based on
viileria, the model performed quite well within the period of fit con-
wil
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Classification of Variables in the Philippine

Programming Model

Endogenous Variables

(a)
~(b)
(c)
(d)
te)
(69)
(8
(h)
()
)]

P*

agricultural commodity equilibrium price vector

domestic consumptioﬁ of the jth product
quantity of the j"h product exported
amount of the jth commodity imported
production levels of the n*? production activity

amount supplied of the kP

input

amount of the t*! feed ration supplied
activity level of the jtlrl final product transfs
activity level of the MtP processing activity

shadow prices of various absolute land
[which is derived from equation (7)] i

II. Exogenous Variables

(a)
(b)
(9]
(d)
(e)
()

(8)
(h)
(@)

Y
\f

U;

income level
export price of the j*P product
import price of the jth commodity

kth input supplying activity

input cost of the
unit cost of the t'P feed-mixing activity

unit marketing margin of the j’:h final product
unit processing cost for the mth processing a
mis.cellaneous cost of the nt! production activ

set of all input-output coefficients

12
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TABLE &

Wage (Em.:.l.'

s’ sarplus
sl surplus

Wt ive Punction Value

ah Prion!

Iy Vegolablos

i Vogetabloa

U R TTTIT

nut il
il Coconut Oil

Poeanut Oil

0 10 20 40
Per cent Per cent Per cont Por cont
* 3,689 * 3,678 # 3,726 ban N
44,794 44,624 44,302 44,048
48,383 18,202 48,028 P47 86K
+ 0.837 + 0.876 + 0.907 * 0060
464 AB7 482 ABD
796 196 196 00
JT44 744 44 NET
4,338 4.369 4,431 4400
5.501 5.512 5,650 b.OnY
5.790 5.833 6919 b.on4
435 .439 A4 AbD
4987 607 b6 han
317 321 24 Aun
1.095 1.085 1.086 1.00h
1.596 1.696 1.606 10040
1,720 1,720 1,720 1,780
602 492 676 Tod
840 840 840 Han
627 627 628 fan
92 92 it} 100
1] (1] 0 T3
170 170 162 102
13 13 11 11

Lo inal 1o

s ibns it imetric tons

w nnd pesos per kilogram. Note also that the price is subject to demand segrentatlon s

Model Welfare Indices wnd Fioal Output Price and Trade Results
Under the Wage Policy Experiment

a0

Por vont

L T
44,000

e

LT
hivd
oo
T

4011
baTH
186
AT0
LRI
A0
1,006
1.006

1,120
08
B0
an
100

160
1%
1

40
Por cent

| |_:I
a14
1,964
106

8,410

TA" T4
Deter tic Model L k Production Results Under the Wage Polloy Exparlment
(thousand head)
Wage Change
lem 10 20 an
Per cent Per cent Per cent Por cont

Lvminervial Produced Hogs 113 113 113 1148
futnl Hogs Produced 314 314 314 a14
Wil Hops Produced 1,964 1,964 1,964 1,064
Wil Mroilers 799 799 706 706
wisl Layem 3,410 3,410 3,410 3,410
Wil Layers 858 858 T44 743

a8

[
Par vonl

¥ iGN
AT

L YT E)

* 00060
B4
S0
44

4.720
6.760
6.343
476
hdd
333
1.096
1.696

1,720
1,074
840
661
136

428
148
11

L0
Per vent

LU
274
1,064
T06
3,410

743
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TABLE b

Deterministic Model Crop Production Results Under the Wage Policy Experiment
(thousand metric tons)

Wage Change
0 10 20 a0 40
Per cent Per cent Per cent Per cent. Per cont
Crops

Palay 6,456 6,303 6,166 5,908 6,771
Corn 2,849 2,870 2,844 2,692 2,111
Coconut* 10,420 9,924 10,301 11,150 11,166
Sugarcane 26,395 26,395 26,395 26,395 26,396
Cabbage 81 81 96 96 86

875 876 797 797 797
Pechay 23 23 17 17 17
Tomatoes 142 129 133 133 133
Eggplant 78 T2 72 72 72
Camote 5156 515 515 515 516
Camote Tops 75 75 33 33 31
Cassava 678 678 678 678 678

*Coconut output is in million nuts
TABLE 6

Deterministic Model Resource Use Results Under the Wage Policy Experiment

Wage Change
0 10 20 30 40
Per cent Per cent Per cent Per cent Per cent
Man Labor (in million man-days)
January-February 108.31 109.03 107.26 105.71 108.06
March-April 106.94 106.44 106.13 106.09 109.23
May-~June 177.69 171.20 165.51 157.78 152.86
July-August 147.12 137.97 132.48 124.88 118.12
September-October 110.67 107.90 107.19 107.04 104.10
November-December 124.87 125.38 123.47 119.25 117.23
Total Man Labor 775.59 757.90 742.05 720.75 709.59
Tractor Labor (in thousand man-days)
Hand T60.60 T60.60 760.60 760.60 T60.60
Four-Wheel 722.52 722.52 722.52 722.52 722.62
Animal Labor
(in thousand man-days) 132.92 131.14 127.31 120.10 117.27
Fertilizer (in thousand metric tons)
Nitrogen 174.37 171.41 167.54 163.29 164.20
Phosphorous $1.89 91.56 91.14 91.14 90.69
Potassium 65.66 65.39 64.93 64.93 64.84

14
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