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A njor tuk in the economdc evalmt:lon of projects
:|.l the valuation of goods and rmureea used nd ptoduc-d.

. If urketu fmt:l.m efﬂc:lently and freely, obumbla
: ntkct prim ahuuld suffictently hdlute th:lq vlluttm.

numvet. mlm: ﬁap.rfactuu do uist - upccuuy in

__‘:h. less dwnleped countries. They arise partly from
'gm:bu urket fa:u.utu such as the utcm:c of non-

eanpct!.t:lva el.mts. utmuntu-. etc.. but sore

pmuively_.fm gwqmt pqucm themselves, e.g..

and, most notably, the protection structure. In such _é.uei.

market prices are ‘duto:i.'ud. i.e., not reflective of trus

'-tehti.'vev sé&ciiiﬁu of gobds-md tesouicai. Ancluruuw

" method of calculct:lon is requtud which mlé roﬂ.onc

' tul coat.s aml benefits to society. This i.l f.l\e u«ulled
" ahadaw” pr:l.cinz of goods and romicu. ’

In the: Phuippines. there havo been :ctqu. perhaps
more :h,ag:j.n any other LDC, to estimate these shadow prices

fb’r use in project evaluation, The most recent md sube~

mt!.veu in the Bautista, Power and Associates voluse

Industrial Prémotion ronci;’.i in the Philippines (IPPP, 1979).

The study ptovms eat:lutu of the shadow price of foreign
'euhange or the ohadw exchange rate (SER) for 197‘.

shadow pri.ce of labor or shadow vage rate (SWR) foxr 1977

| lnd the social dhcount ral:a and the shadow price of upiul.
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based on 1974 data. It ie.the'main pdrpose of this peper

to reiiew the NEthodologies used'ihfeetimhting shedaw

pticea and obtain nore recent eetimatea of these shadow prices.

This peper is divided into three parts,. namgly. (1) the

shadow price of.foreigp exchange; (2) the shadow price of
-eating_etd the-BOciai':ate'of diecountt'andx(S) the shadow

price of lebdr.f3nach”eeétion contains a discussion of the

anethodology and the data - gources, limitations and use.

The Shadow Price of Foreign Exchange

" The ehadow price of foreign exchange, aleo referred to
as thevehaduw'exchange,rate (SER),~1s an:often misunderstood

codpept, For'example;.an SER'highet'than the official exchange

'tat&:(OER):might be mistaken for'e.signal fot'a5cortesp6nding

GEGaihatibn to achieve equilibrium in the ttade balance.

uThe wedse between the SER and the OER, hawevet. can be

attributed to a combination of two factor3° (1) a disequilibriun

4in the balence—of-paymente (BOP)Aand (2) the ptotection atructure.

~ Por the former,ie de#aiuetionlmay be reqﬁired up to the point

where the letel ef;foreign’borrawing is deemed to be acceptable
by a ﬁoliey meker. The latter.’ﬁdweGet;‘calle for a reform

in the protection structure, and not necesaatiiy‘a devaluation,



An SER higher than the OER (as would usually be the case in
LDCq) simply reflects the préu:lum we are placing on foreign exchange
(used or produced) when evaluating projects to corxect the dis-
torted relative prices betweea traded and non-traded epmhndition.
It does not, in itself, suggest a need for a dewaluation, wuch
less, a devaluation to the exact degree indicated by the SER
estimate. Thisvdistortion {n relative prices arises from the
protection system (and BOP disequilibrium) and affects not
only price relationships among tradable commodities but also -
the prices of tradables, in general, relative to ﬁon-ctadnblol.
Among txadable commodities, relative price distortion may be
corrected in project evaluation by usingAtheir relative border
prices. We would need further correction, however, for the
price distortion between fradables and non-tradables. This is
tﬁe role of the SER in project’e@aluation. It sarves as the
conQersion factor for non~tradables to make their prices consis-
tent with border prices of tradables.-y

In this connection, there haﬁe been arguments in the project
eﬁaluation literature regarding the use of a standard'conﬁersiun
factor such as the SER, as agdinst a specific con@eraion factor
for each non~tradable. There is general agreement on the

Superioritj. in theory, of the latter oﬁer the former.

l/Or. alternatively, if evaluation is done in domestic currency,
the SER, in its reciprocal, is ugsed as the conversion factor to bring
border prices of tradables consistent with domzltic pricaa of
non-tradables.



In practice, however, it is oftenm not convenient or practical

to compute sbncific:camrsion factors, as it is often difficult
to deccmpose non-tradables conpleteiyuinﬁo their tradjble and
pt:l.nafy factor components (see Medalla, 1979). Thus, we
would need an SER estimate for domestic primary factors (except
for those with a single alternative uso}-‘sand for aon-tradable
goods where it is not possible or couvenient to dexive specific
conversion factors. | |

‘Thare are, bowaver, other applications of the SER, besides

this rale in project evaluation. First is its use as 2 cut-off
point in the Domsstic Resource Cost (DRC) criterion in selectins
projects. For ianstance, a projecf with a DRC less tham tha SKR
impliss that it is produsing er saving foreign exchange efficiaatly.
Secend, it is used in deriving the met effective protectiom

rate (EPR). ‘!he EPR wmeasure, by iteelf, mh.uaod to ramk
industries according to the degree of protectiom it receives,

but it does not indicate the absolute protection or psmalty.

A net EPR measure shows if the industxry is actﬁauj protected

or penalized by the protection system. Finally, the SER estimate
can be interpreted as the genexal penalty on exports inposed

by the protection system. By creating a vedge between the sn
and the OER, (specifically, a lower official exchange rate. than
irs t:rue .valu.a. the SER), exporters in effect get ].c.u‘ for rh+ir

foreign exchange earnings.

-z-l'l.f the primary factor has oculy a single alternativa usa,
it is easy to detarmine what marginsl product (henca its shadow
price) is foregone. If it is a tradable, deriving a1 spacific
conversion factor is simple -~— it would just be the border prica
of the product. )




2.1.

Mathodologies for Estimating the Shadow Exchange Rate (SER) "

In the ecﬁmtm of the SER, we use the three umdolégﬁu
employed by He_glllla. (1979) 1in her study on shadow pricing
foreign exchange. These sre: (1) the UNIDO method which messures
the mgi.ml nchi inue of the last unit of foreign exchange
lﬁen the pmmﬁ protection structure; (2) the Bacha-Taylor method

" which derives the free trade equilibrium exchangs vsts ss the
. shadew exchange rate; and (3) the Optm Intervention System (01S)
. exchange r;ﬁ.. The difference in the three approsches lies
_ mainly in their respective assumptions vegarding what trede

policy would be. _
The first (UNIDO) method takes tha present conatraints as
uion. 1nhérent1y agsuming that the present protestion systen

~ will remain (at least throughout the lifatime of the project

- being cvdunted). Although this approach is sppropriste when

used in ﬁalut.in; small projects in isolation, frow s move
conprohepo:lire .vicupoint.- it becomes inconsistent o!.m'p:ojoet
evaluation is designad to identify the projects that possess
real and long-run comparative advantage; This implies that at

~ least in the long-run, the need for continuing protaction

would be eliminated. rutthému. the fact that we nead ‘t':o
shadow price goods and resources fxplies that the present policy
1s mn-opt!.m_gby and vice-versa. Thus, it would not be logical

yo:bewtse, 1f intervention policy is optimal, market prices
should reflect shadow prices.



~ mor mumm fm an ecm staadpo:lnt to"stick with pum:
poucy m-. tlu UNIDO uumlu {3 considaved & moad-bue"
ut.tlltc of l:h. SER. o

| 'l.'h- second cppmeh (mu-r-ymr). on t.ln ‘other hnll.
_‘umlu that the umﬂum tmul»tun engl hrellu-'-
lou. ic tw!.mm nau-u thut ft“-tt'lﬂh 1s the optismal |
udnnﬁn '!h:hwmldbc mumm.upufu:
Wmﬂmuﬂttuluru mkuctmuem.
_tq._n—ot—t:m effects, economies of scale, interdspendent
investnent dscisions fvcte‘. Yor most countries, Yowever,
 aspacially mmc.. mzomuhmlm: fatluxps, rmu'm
mtmotnopz:l.ul mmtmm

Inmm!nwlr- -mmmotmtrm‘

assumption is suggested. It M s ’g of poﬂr.m
. which ml.d ptwidt (l) mﬂlﬂt m. (2) eomtm
‘for- mu-of.-c:m c!fur.t‘ lnd (3) veal mt:utm vis
nb&:l.diu mt:ludhtattinsutthcmtctm
mjuu vhich are aoe.uuy dasireble but noc emuuy
profitable dua to gmi.u utlm: fu.lutu. Such a set o.‘.
policies (see Power's paper on rational promt:nl in the
n'l'!wl.\m) ummuuuopmumun

system. It sm. the mu of our third esqm. thas
 referred to as the "t:tram:" ést:l.nu. which douvu .

Ihlt w hﬂ tll T

‘i optimal trade regims.



 Thase threa apprisches yield the following formulas for esciiéacing
‘the sn: '
(1) The UNIDO Estimmte o
szr, L aM, (e1)) + 1 dxj- -ufsj)
(a) 1, i I B
oER "L dd; ¥ L ax, ~
S i j.o 9 .

. where ',duv'; snd dX's are marginal changes in imports and
W!’t= vespectively arising fram an additismal unit of

 foredign »,mljnnﬁ. The T's and §'s are implieit tariffs
and subsidies (export tuxes) on juportables and -expittables,
tespectively. This formula can be f&riuu in terms of

trade .das:ieitiec as, |

o gm  Lrag ¥ 0 Ty Yy avep
o I W Tru. X
vhers - ‘ _ |
gy the elasticity of supply of foreign axchange
fram export of commodity 3§

LY '(exj ‘.'n

Nyj ® export supply 'elasti-eity for commodity j



oy ™ e.:Epo:*t demand élgs:ié‘i:y (ia absolute 'i?alue)
| for canmodxty i | |
i = inpott dezand elast.ic.itv (i abksolute valuz)
for commodity i
and Hi and xj are imports and esporcs.. respecdvdy.
(It is assumed that the import supply elaltieity is
infinity.) fho actual formula used in this study
lumps all @sjor exportables together, all winor
exportables together and sll importables togethar.
This is yepresented By:
(e) e "% (l+51) + a, (1-0'82) t+a, (1+1)
’efl x» B
€% YEp Lty
ke, % .

€ X, i'aﬂ, X, ¥ n, N

ay =1 -a -2,

vhere 3, -

and

subsc:iécs 1 and 2 refer te sajor and ﬁmr gxpertables
ragpaceively
(2) The Bacha-Taylor Estimate
The g.'enstal formula is given dy:

(0 5By g (arpfin (45)%

oER i j
vhere T refers to produce over ail i's and K the product

b
over ail j's.
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a, " __ ' __ and
Z "u” +E ejxj

. = “tJ‘J
TR T, X
"mt "1 i I I

m the uudy. the formula used is

() SR,
- (o)™t (48)™ (m) (1-83-02)

All uuti.m ate the ssae as before.
(3)The OIS-SER Estimate

The formuls used for the study agpins lump all majer
exportadbles together. Thus,

- |(4) (T,,) } (%ﬁ»)( 2 - J
@ @™

vhere 5] , 5} and T' are the subsidy (export tax) for major

exportables, subsidy (export tax) for minor exportables and
isplicit tariff for importables, respectively, snd v' the
domastic ulu ux all uader :lu opw-n intervention system.
Yor the rnf. of the nout:lm

e * dmt:l.c sales tax on exportables

Vo " domaatic sales .tl:onhnruuu
PRI Sk S S

: ny X

mdc- . ‘.IQI



vhere Cixi - elasticity of home demand for uportabl': i

e = elasticity of heme supply for :l.uportlbiic

©
]

home demand for exportable {
Q, = home supply for importables

For our OIS, we draw from Power's framework for rational
protection (IPPP, 1979), This is baaically:

1, A uniform tariff rate, t, aqual to 1 ,.vhere m is the
estimated average elasticity of demand for Q::_!l'r exports, Tbile
would reduce the ratio of doﬁéitic prices of mincr ‘o:portn to
inport -hbatitum to the ratie of marginal revenue t',."*“. ._é_) 1
from minor exports, in border prices, to the border price of
imports. This adjusts foy the general teras of trads effects
~ that arises from the fact that demand elasticities are uot
infinitely great aven for minoer exéorta. (1t is aq-md that
these ‘aluticities are gmcral»ly high and do not differ grestly
from each other). |

2, An export tax, tx}. on hd:l.{ridul major exports ngual to
1 =31 (1 +¢), vhere M 1s the elasticity of demand for the
major export. This would réducq the relative ddneot:l.c prices
after the tax to the ratio of >mgina1 revenus frem the major
_ qaqiort. in border prices to the bord;r price of the import substituts.
In effeét. the specific i'_eriu_-of-tradg effecte arising from a
(Less than infinite) demand elasticity for major exports which
differs from that for minor exports. ' It is generally expected
that M would be much lower thaﬁ n.
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3. A generdl destination priaciple §alqe added tax, v, on
imports and domestic sales for revenue purposes. This tax ié
included in the selling price at any stage of the production
process. However, the gellers at ahy stage of the production

are given credita for taxes paid in the inputs. Thus, the

: z

j -3 aijPi)where P, is

ij'i

effective tax is equal #o-ij- i a,,Pvm=v (P J

the price before tax of the output, Pi (14v) is the selling
price of the input (thus §P1 is the amount of domestic sales

tax paid),'and':he a, 's are the input coefficients. Thus, only

3
Galue added is taxed; Moteerr. the effecciée uniform Galue
added tax .across industries would provide a neutral means for
generating revenues. |

4. Refund to exporters of duties on iﬁpozte* inpute and -
a tax credit equai to t proportion of the value oq domestic
trédablé 1nppté. This would reduce the effectivgiprotectioa
for minor exports to zero (since the v's and t's would be zero)
vhile avoiding discrimination against the use of domestic subs-
titutes. |

S. Direct subsidies (or tax credits) to correct for other'

ﬁarket failures such as thosé diécnased above.



Estimating Implicit Tariffs
The major task in the estimation of':he SER is the derivatiomn
of implicit tariff for each commodity. The implicit tariff (T)
on a particular commodity is the percentage difference between
its domestic price and its border price to buyers (consumers), i.e.,
T= "d g

P
b

where Pd is the domestic price (to buyers) of the commodity, and
Pb is its border price.

There are two approaches to measuring implicit tariffs.

The first is by comparing prices directly, i.e., domestic and
border., TFor exports and imports of significant quantity, Wé can
use CIF import unit values and FOB export unit ﬁalues as border
prices. Where trade is insignificant, the trade unit wvalues of
other countries im the region may be used.

The second approach uses the known tariff and tax rates
as repfesenting the proportional difference between domestic
and border prices. Assuming ﬁerfect competition for homogeneous
goods, the two approaches should yield the same results.

Since price comparison takes the effects of all price
inter&ention policies besides the tariff and tax rate (e.g., quotas,
gerrnment marketing policies), this approach is preferred in.thé
case of homogeneous commodities and for commodities where quality

differentials between imported and domestic product could be

measured.
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Usually, however, e.pecuui fbr mufabtured products, -donmodities
are ho:ucsm.'- 1.e. .}kel.thcr fnvolving domestic fmport substitutes
di!t.eﬂns._in quality from the imported product, or involving a group of
heterogeneous but closely nubotitutable Ap:odncu. For thesa cases,
known tariff and tax rates are preferred auu-.e for the non-heuogenms
goods, the wedge arising from protection is a combination of both
quality and price diffuent:lala (See Madalla and Power, 19?9).

_ Thua..:l.f.wc use i:he_knwn tariff and tax rate, the implicit
tariff, T, for i.npornblu is g.ﬁmn by - |
T = (14¢) [1+£ (14m) ] -1
vhere t = the nominal tariff rate
f = the percentage eox (advance sales tax rate)
m = mark-up rate
and for exportables, the implicit tariff will be the (negative)
export tax.. |
Weighting Implicit Tariffs

All ﬁhru estimates of the SER are veighted averages of implicit
tariffs ~- the UNIDO utiua:e. a weighted arithmetic 'wduse;
tacha-'l.‘uylor. a weighted geometric average; snd the 01IS-SER, also

a veighted geometric average but of implicit tariffa deflated by ‘vhat

‘they - ought to be in the optimal intervention system.

‘Yor all three spproaches, the 1deal woiahta to use are the marginal
imports and exports. These depend on trade elasticities and the levels
of exports and imports. faking'wrld prices as g:lﬁn. the marginal
changes in.e;{.»orts and imports can be e:pruaed in texms of the donestk.



- where e
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supply ‘and demand elasticities, together with the values of .:

production, exports and imports. For instance, for imports,

-n_ = dM/M = QM (-e ) - e
" dr/x M d‘%“

i is the elasticity (in absolute value) \oi demand for

L

importables, and

a4 = _dr (@) e, +Q '
: [ dm em}‘

T

For exports ]
dx = % LQ—X) esx T Qgx

dx
supply elasticity for exportables. Q refers to domestic gupply.

where e. is home demand elasticity for exportables and e ox, the

Hence Q + M denotes total demand for j.nportables and Q ~ X,
home degand for exportables. The percentage change in the
exchange rate, -‘-i% ’ givenb world prices, would also demots
percentage change in domestic prices, dP/P.

Por our weighting system, we simplify further by assuming
all of these elasticities to be equal. We get weights determined
by relative sums of supply and demand. But since demand for
fmportables equals supply plus imports (Q + M) and demand for
exportables supply minus exports (Q - X), this éous to weights

of 2Q + M and 2Q - X, res_péctively, for importables and exportables.

The weighting system used in Medalla (1979) assumes supply
elasticities to be equal and universally ome half the value of
equal demand elasticities. This yields the weights of

-.1.5 QM for importables and 1.5 - X for exportables.
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: Setting supply elasticities at one~half the values of demand
elgsticities was influenced by elasticify estimates for varipué
categories of gqods siyen by Balassa (1971) and often used by
the World Bank. If we take a long-run view, however, it is mot
clear why supply elasticities should generally be lower than demend |
_el&#ticities. Indeed, it uaﬁ be éasier in the long-run to restructure

output rather than to restructure demand. .Accogaingly, 2Q+ M aﬁd'_

2Q - X mey represent a more realistic first approximation.

For future work in estimating the SER, our elasticity assumptions
could be diversified for further disaggregation. For exaafle. future
sﬁudiea might be able to find that supply elasticities in manufacturing
would generally be greatei by sﬁne factor than in sgriculture amd
mining: aud_that denand elasticities would gemerally be greater by
some factor for non—eésentials than for essentials.

Bmpirical Results

To estimate the SER, we need estimates of implicit tariffe and
their ﬁottesponﬂing weights for averaging.' To derive the weighgs
to be used, we need data on Q, vélue of production (in border prices),
X, vglue‘of exports, aund M, value of imports. For implicit tariff
estimates, we need (1) the book tariff and tax rates and (2) in
sPecial_casgs, domestic and border prices. The former is readily
avai;abie from thé Tariff and Customs Code and the National Intermal
Revenue Code. The latter is used fér homogeneous products where
price intervention policies other tham tariff and taxes &re in effect.
These include moétly agricultural and related products (e.g., logs
and 1umber); and sowe manufactured products (e.g., automotive

assembly and parts). Estimates of priée'conparison'relatives
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were mostly derivee from other works —- e.g..'C. Daviﬁ (1983) for
agricultural_pro&ects and the Board of Investments  (BOL) study on
PCMP for autqmotiﬁe products. |

Ideally, we would want to cover all tradable producte. Thus,

Medalla (1979) made use of the 1974 I-O Transactions Table which

. glves Q,.x, and M directly. To get an aversage £‘f0t each I-0
gector, a rule-of-thumb was used to determine which part of
(Q~X) 1is exportable, Qx’ and which part is importable, Qm’

(Qx-r Qln = Q -« X), The ratio X/Q was computed, multiplied by
five and rounded down to the nearest decile. The result, say
denoted by a, is taken to be the proportion exported, hence.

.Qx = a (Q~X) and the rest is taken to be importable, Hence, &
sector exporting 20 percent of its output is considered a pure
exporter. Using the resulting X, Qx, M and Qm to deriQe weighﬁs.
an average 1mplicit tariff can be computed. For X and Qx’ the
implicit tariff would be thebeorreeponding export tax..For melu,
it was generally assumed that high to m;ddle tariff rates would
correspond with QIn and the low tariff rate with M — implying

that (1) domestic production of the sector would be 1mpoftab1es
subject to higher tariff (imports is negligible) and (2) actual
imports of the sector would be for those subject to lower tariff
(domestic production is negligible).

.At the time thie project was being done, a newer Gereion of
the I-0 table haas not been constructed, Thus, we decided to use

only a sample of commodities to include in the derivation of an

a@erage implicit tariff for importables and an average export tax



for exportables. The commodities are selected on the basis

of whether (1) it is a major import —- a minimum level equiva-
ient to one perceht of total imports for the year is set, or

(2) it 48 a ﬁajor export ——ia minimum level to one percent of
total exports for the year.is sét, or (3) it 18 a major local
production ~- the top 20 (or so) at the 4~digit (ASM) classific~
ation in terms of gross output is set.

The first two lists make use of the Foreign Trade Statistics.
The third makes use of the Annual Survey of Manufactures (ASM),
Since the most recent ASM is for 1979, this was used as the base
year for éomputing the weights. The three 1ists are thén_conbined
(seé.Tabie 1 for the list of commodities used) to form tﬁe final
1ist of selected commodities.

In the list, there would still be cases where a sector would
have both X and M. For these cases, we follow the method used by
Medalla as described above. Instead of multiplﬁing X/Q by 5,
however, to come up with proportion exportable, and we multiply
by 3.3/

Finally, we need values for trade elasticities. Again, for

this study, we have the elasticity estiﬁates of Balassa (1971).
‘We use a range of values for elasticity of demand for impofts.
nm.ﬂrangins from 2 to 6, élasticity‘of supply for exportables

from 3 to 6 (both minor and major expofts) and elasticity of

4/

—'We took a sample of export sectors (e.g., coconut oil,
plywood and veneer, etc.) and computed the X/Q ratio using 1974
I-0 data. This was found, in the average, to be close to 33 percent.



demand for major exports from 6 to 11, World supply elastidity
for imports and ;orld demand elasticities for minor exports are
assumed to be infinite.- Correspondingly, we get a range of
values for SER/OER (See Table 2), Hence, for the UNIDO estimate,
taking consistently low values of trade elasticities to consis-
Centiy high values, we have EEEL ranging féQm 1.269 to 1.314.

OER SER
Similarly, for Bacha-Taylor method, 2 ranges from 1.245 to

OER
1.291. The OIS-SER estimate ranges from 1.09 to 1.114.

These estimates are based on the scheduled 1983 tariff rates.
It views the present foreign exchange and other trade controls

as temporary emergency measures.
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Table 1. List of Selected Commodities to be Included in SER
Calculation with Corresponding Implicits Tariffs,"
Production, Exports and Imports )

_ Ptoduction Exports  Imporis Implicit Indirect
Cotmodity ? in border PF TFOR * 0 Tavriff Tax
prices* 1679 - 157¢ 1983 _ 1983
1979 ,
Abaca 357.3 163.1 . - .04 .01
Copra | " 860.6 - 652 ) 075 -0l
Coconut 0il 7,025 LD . -.04 .02
Desiccated Coconut 1,012.5 784 . -, 04 .02
Centrifuge & Refined Sugar 4,003.2 1,552 o, .06 .02
Lumber ' -2,_689.3 1,450 . -,0% .10
Plwwood & Veneer 1,907.08  1,144.7 . -.04 .10
Copper Concentrate 3,765 3,222 . -.02 .
Chromite Ore 237.5 168 . - .04 .
Pineapple " 766.6 703 . - .04 .01
Banana 2,077.08 732 . -.c? .01
Tuna 252.4 2524 . . .05
Shrinps 263.6 263.6 . -.04 .05
Wheat N . 932.04 . 922.8 +.25 .
Fertilizer | 936. 4 . 752.6 .32 .10
Mfg. & Assesbly of Motor V:hicles
&L (D | : . 785.5 +.25 :
CBU (Assembly) o 545.7 . . +1.00 .30
LC (Components) (20%) £30.6 : : . +.50 .
Textile ' | ‘
Importables, - . . 111.7 +.10 .
1mpor:ab1e52 2,925.07 . . +.69 .10
‘Exportables. 463.5 154£.5 . . .10
Paper & Paper Products | ‘
Importables1 - ‘ . . 505.4 +.10 .

Importablesz _ 1,935.8 . . +.20 .10



Production
Commod iry # in border
prices*
1979
Wood Manufacture 4,808.7
Petroleum Refineries
Importables:
- Gasoline & other lignt cils 5,894.5
- Diegel o0il & others 2,390
Expartables ' 79.5
Products of Petroleum & Coal
Imporcablesl ‘ 15.3 ,
Importablzs 15.3

Mfg. of Wearing Apparel Excluszve of
Footwear

Inportables

Exportables 881.6
- Mfg. of Glase & Glass Products ’

Impor:ahlesl

Inportable;z ' ' 3%6.8

Exportables 118.3

Mfg. of Pesticides, Insecticides, etc.?50:1
Flour Milling & Other Hfg. Grains
Inportables1
Inportablasz : ‘ 880.2
Canning & Preserving of Fruits & Vegetables
Importables -
Exportables - 1,016.9

Mfg. of Processed Mild & Dairy Products
Impor:ablesl
Isportables, 925.7

Hfg. of Socaps & Cleanxng Preparations

Inportables1
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Exporcs
F FOB
1479

260.7

79.5

1,591.3

730.8

loports
¢ CIF
1929

33
=
' - ]
e

12
P
.

¥ |

132.5

39.2
40.7
809.6

240.5

laplicit

Tartff
1983

-.08

+.46
+.20

.10
.26

+.91

+. 10
.91

+,20
+.069

+.80
+.05
+.69

+.20

Indirect
Tax
193

10

[ d

o
3

.05

|l°
.10

.10
10
.05

.10
.10

.10



Production  Exports Imporie Iwpli¢fr Indirect

Commodity # iv border r FOB y CIT Tariff Tax
prices* 197¢ 1979 1983. 1983
179
Mfg. of Soaps & Cleaning
Preparations _
Importables, 478.2 . . +.09 10
Exportables | 189 63 . . .05
Iron & Steel Besic !pdu'af:ry '
Importables, . . 1,363.6  +.03 .
Importables, 464.2 B . +.68 .10
Canning, Presexving & Proceesing
of Tish
Importahles . . 156.1 . .
Mackerels & Sardines 133.5 . 141,90 - +.24 .05
Others 2.4 . 15.1 +.69 .05
Importables - 1209.7 - §9.9 . . .05
Average Implicit Taziff
Exportables _
Major Exports -.04
Minor Exports 0.6
Importables +0.498.
Footnotes:

1. symbol m

2.- %+ symbol meam.nb (-) export tax and (+) for import tar

3. For exportables, quantity of productien is approximately thres times the value of
_export based on average Q/X ratio of sample pure—exbortables from the 1974 1-0

tables. _ _

_‘l;. ' Iusport:able-;1 include intermediate inputs wiih the 1ower tariffs

5. Importablesz include products at their higher stage of ptodnct;ion.

6. *Production in border prices was derived by deflating 1979 value of production:
b 1979 implicit tariff.
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e

A v

) Tab}94327 Estimate of SER[OER, Varying Trade Elasticities
| omo 7| Rah] 0
€ex) £Ex2 " SER, ¢ SER SERy .-
' OER OER OER |
1.67 3 2 1,269 1,245 1.090 .
4 1.346 1.326 1.132 t
6 1.382 1.365 1.ast
6 2 .1.185 1.162 . 1.047
4 1.288 | 1.264° 1.100
| 6 1 1.332 | 1311 1.124
zflh 3 2 | 1.260 ( 1.235 1.086
4 1.338 ] 1.317 1.127
6 | 1.376 1.358 | 1.148
6 2 1.199 1.175 1.054
4 | 1.282 1.258 1.097
6 1.327 1.306 1.121
25 3 2 | 1.253 1.228 1.082 |
| ' 4 1.332 1.311 1.124
i 6 | Lan | 1.35) 1.145
6 2 [ s [ 107 1.052
4 1.278 1.254 1.095
;| 6 | 1326 [ 1302 [ 1119
. 3.53 3 2 [ 1235 | 1.209 1.073
4 1.317 | 1.294 1.116
6 | 1.8 [ 1.339 | 1.138 |
6 2 1.183 % 1.160 1.046
4 1.267 | 1.242 1.089
| e p e |
liotes: €., supply ei;scicicy of foreign exchange,-fron major exports
€po ™ supply elasticity of foreign exchange, from minor exports
hm s demand elasticity for imports
Ef-' . nxj(axj’f} n = supply elasticity for exports
3Ny * Exj e, " world demand elasticity for exports
Assumptioﬁs

1. VWorld supply elasticity for imports is infiuite
2. World demand elasticity for minor exports is infinite



- 23 -

Although dgpending on the purpose of the evaluator, any
of the three estimates may be deemed appropriate, the study:
recomnends usi._ng the first-best highest elaetic:l.t:leaz/estiute
‘of 1.114 times the OER (See Medalla 1979). This, however,
measures only -the wedge arising from the tariff “structure.
For the period consideréd in the I.Pf'? study (1974), the SER
distortion erising from a BOP disequilibrium was considered
t§ be,'minor. It was estimated to be at most equal to 5 perceat.
Hence, the NEDA has been recowmending using 1.2 x OER as the
SER. (The SER/OER estimate for 1974 is around 1.16, plus
5 percent ylelds around 1.2,)

The estim#te of the wedge between SER and OER created

®/ %
fu-A u where

by a BOP diaeciuilibrium is ca]_.culated by &b
A is the present trade deficits, A" the desired level and !}

is equal to € X+ ﬁnu. For 1983, the outstanding foreign
obligation has been conservatively estimsted at $25 billion.
Por 1982, the trade deficit reached $3.2 billiom. Thus,
putting A* to as low as zero may not even be enough to external

v , : *
debt goals. For our study, then, we conservatively put A at

Zero.

5/

='Since our concern is with the long-run effects of a
- particular policy regime, the highest elasticities may be most
. relevant,



Using the formqla above, the required ekchansa rate
adjustment is estimatgd to range from 1.044 to 1.118 corres-
ponding to high trade elasticities assumption and low trade
elagticities aeﬁumption. respectively. The higher the trade
elasticities, the lower the exchange rate adjustment requixed.
The lonmger run ihé period considered, the h?gher\ﬁoul& the
trade elasticities be. Thus, the longﬁr we can wait for the
BOP adjustments, the loﬁer the required change in the exchange.
rate is. Although we can perhaps sustain a BOP difficulty in
the short run, given the high level of foreign obligatious,

a very long-run solution may not be viable. Hence, we take
the middle value, 1.081l, as our estimate of the wedge arising
from the BOP disequilibrium.éj

‘The combined effect of protection structure and the BOP
disequilibrium is»theniequal to (1;114) (1;081) = 1,204, that

is SER/OER equals 1.204.

3. The Shadow Price of Saving (Investment) and the Social Rate of Discount
3.1 Derifing the Social Rate of Discbunt and the Shadoﬁ Price of Saﬁing
The shadow price of sa&ing (SPS) 1s the net present value
of the aggregate income stream generatéd by Pl of marginal invest-
ment. It has been referred to also as the shadow price of capital
(srk) and the shadow price of investment (Manalaysay in Bautiita.
et al., 1979). Similar concepts are found in the UNIDO manual
(Dasgupta, et al., 1972), Little and Mirrlees, and Squire &nd:

Van der Tak. .

éjthis differs from our procedure in.the case of the protection
induced distortion because we consider the effects of a policy regime

as if it were permanent, while the BOP deficit is sonething that must
be corrected at least in an intermediate rum.



‘.l‘hg formula (Manalaysay) is:

gps = 1 - 84
- 8q

where q 18 the marginal product of capital, { is the social
rate of discount, and s is the saving ratio,

In Manalayssy's study, q was estimated empitically and
then adjusted for consistency with the shadow wage rate (SWR).
- The Keynes~Ramagy (K¥R) rule

q-n

1-1+n

where n is the expected rate of population growth was used
to estimate an upper l.inil: to i, A lower value was estimated
from a projected rate of growth per capita of consumption (a)
and an arbitrary assumption about the elasticity of marginal
utility of consumption (h)

i -I gh .

The q used in the K~R rule was the adjusted q. However,
the K=R rule is derived from the actual marginal product of
capital, not a hypothetical equilibrium value, adjusted for
consiai;ency with the SWR.

This led to the questioning of the need for amy such
adjusmug of q for any purpose. Wé want an SPS and an i
that i:eflacts the real returns from investment and reimvestment.
This would be repreéeqted by the actual mdquterl q. The
rationale for previously following the adjustment procedure



was that since we were assuming surplus labor to be consistéfit.

~ we must assume _écarce éapit:al. The economy 18 in disequilibrium,
It was thought théi: if we move the wage rate toward its equilibrium
value, we should also adjust q in 'ac_cordame with an assumed |

. aggregate prodtiction funetion. But our SWR is sot an equilibrium
.wage_rate. It- is the social cost of hiring. labor, based mainly

on the (distorted) marginal product of labor. For SPS and i,
again, we do not want equilibrium values but values based on the
actual (distorted) marginal product of capital.

Thus, for this study, we eliminate the adjustment for consis~
tency with the SWR from the estimation of q, 1 and SPS.

If we use tha K-R rule, we are inpliéitly assuming that the
govertment has implemented an optimum saving progrm; or at leaat
a coustrained optimum program. This means that the government
is satisfied that it is doing its best in this regard, i.e.,

‘the savings level is sufficient gﬁeu pol:l._ﬁ:lc'al and other
constraints. Still, using K-R, we get an i that is less tfmn

1 implying an SPS greater than one. This apparent contradicﬁion
(saving is optimum and yet we place a premium on it over consumption)
led us to think some more about the role of population growth

in project evaluation. _

The derivation of the K~R rule takes into account thé fact
that while there may be more consumption in the future if present
consumption 1is postponed, there-mayi-al.so be more people to share

it. Hence, although Pl of investment will yield q in the future,



the actual rate of growth of per capita consumption is onlj

H -'1.-?-/ If the saving program {and thub the consumption

path) is optimal, this must be exactly offset by the rate of
discount applied to value of future cons_mhpt:l.on.g-, Thus, the
K-R rule derivation of the social rate of discount is

{- q—in =1+q_‘_1

14n l+n
Mt the above argument also points out is that we cannot
compare the values of future and present consumption directly.
We must adjust them for population differemces, since the
values will differ in accordance with the number of people
‘who gharxe in thé cons@tio . 1f, forA example, a loaf of
_bread is shared by two, each gets half a loaf which has a

marginal utility greater than half that of a whole loaf.

/ We assume a constant ratio of saving to GDP,

E’Otherwise, the marginal social value of consumption foregone
in one period will not equal the marginel social value of consumption
gained in another period, implying that social welfare cam still be
improved by a redistribution of consumption among different perioda.
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A problem Qrisas. huwebe:, because conventional project
analy#is‘does not,taka into consideration the fact that future
income will bq shared by more people. Yet future incomes will
have a vaiue differant from that which would apply if population
growth were zero. We must put them in per capita tafns. Hence,
we must discount them by the rate of population growth (n).

If we then discount future benefits (B) both by n and 1, and
define 1 equal to (1+1) (l+n) =1, we get

. _

(1+1)

- B - B w_ B _
(14n) " (141) () 1+ 2 T+oRemn 1+q

_Thus, under an oﬁtimum.aa§1ns program, the appropriate social
rate of discount (1) for a streaﬁ~o£vabsolute income flows
(i.e., unadjusted for population growth) is equal to q. That is.
setting i'- q is equi#alent to discounting by both 1, the social
rate of discount defined as thé rate of fall in the value of
tha_numeraite (consumption), and thg population growth, This

ie very‘conﬁenient since the conﬁentional practice is not to
discount future values by the raterf population growth. We can
follow that procedure and adjust the value of 1 instead, i.e.,
we add to 1, n plus in. Thu;,_undar an optimum saving program,

jei+n+in

1+n 1 +n
= (g-n) (14n) + n
l1+n

= gq=<=n+n=g
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We now substitute { for 1 in the formula for SP8, and sincu’; equals
q,SPS is equal to unity, This is what it should be if we qséume
under th; Keynes~Ramsey rule that saﬁing 1s optimal. The apparent
contradiction noted above disappears.

The question as to whether or not we assumg the existence
of an optimum sa&ing program is a very impéitant one. Among
others, the following considerations should be addressed:

(1) The official national income data indicate a
very high saving ratio for the Philippines, despite its
relaciﬁely low per capita income.vsThis might suggest that fdr
a poor country, the Philippines is saving as much as it should.
The problem seems to be inefficiency of the use of that saving in
investment. Thus, efficiency considerations should predominate
in project evaluation, rather than the distribution of income
~ between consumption and sa#ing. |

(2) On the other hand, a recent stﬁdy by the IMF suggests
that saving and'iu#es:ment are over-éstimated in the official
figures. Moreover, the trade baléﬁce 1is badly in deficit,
‘suggesting a need for mbre saving.

.(3) Finally, eﬁen if we grant fhe néed for wmore saving,
a question remains as to whether we-Shﬁgld use project evaluation
as means of 1hcteasing saving (at tﬁe éxpense of efficiency
of 1n§estment). Fiscal and monetary p@liéies'nay be more

appropriate as instruments for 1ncfeasing sa&ing.
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fhe first Justifies an aésumption of an optimum aaving._
program.. Hence, we use 2 = q and SPS equal to unity., The ‘third
implies, however, that although saving may be sub-optimal, we
need not use a social discount rate different from the marginal
productivity of dapital if project selection would not be
used to increase aa&ihg. Thus, efficiency consideration should.
again predomiﬁate in ﬁroject e§aluation so that 2 equals q and

SPS must be unity.

If we assume, on the other hand, that project evaluation
can be used to increase safing. the second implies that we
would need to estimate a social rate of discoumt I'which is
different from q (and thus an SPS different from wnity).

To do this, we can use two approaches. Ome, we could get‘
an independent estimate of the social rate of discount, i, and
add to it, 1 plus in, i.e.,

; =1+n +,1 n
This, in efféct, discounts future incomes by both 1 and n.
-The independent estimate i could be g h, as noted.abo#e.'
Thia.however entails an arbitrary assumption regarding the
.value of h (Squire and Van dér Tak suggest a value between
one and two). |

Second, one could independently assume an arbitrary
premium on aaéing and 1nvesfment (i.e., an SPS) and then

derive 1 from an empirical estimate of q using the formula

for SPS aboée; Hence,



3.2

I ‘o _9(i-s) +

SPS 59
141
(We can work backwards to derive the implied h. First i = 3— -1,

14n
Then setting i = gh, we could derive h, knowing g.)

The conclusion, then, is that only if.we Agsume that saving is
not optimum and that the government wants to increase saving through
project selection can we get an SPS greater than one. In that case,
either we derive 1 from gh, where our assumption about h is bound
to be quite arbitrary, or we assume directly an arbitrary SPS and,
as noted above, derive 1 from this.

Estimating the Marginal Productivity of Capital

The study employs basically thrée approaches to estimate q ==
by estimating:

1) the rate of return in manufacturing

2) the inverse of the incremental capital output ratio (ICOR),

plus an estimate of factor shares, and

3) the international (private) rate of bofrowing.

3,2,1, The rate of return to manufacturing and the ICOR.

The first two methods are discussed in detail in Manalysay (1979)
and will only be described b?iefly here. A third approach -- Stock
yields, is also suggested in Manalysay (1979) but is not done for the
study due to worsening, in terms of quality and availability, of data

for the more recent years,
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Since the yrate of return to capital for all sectors should
equalize in the long run, the rate of returnin manufacturihg should
be an estimate of q for the whole economy.

The method involves taking out from the total value-added iﬁ
manufacturing contributions of all other factofﬁ (mainly remt and
labor compensation). This is then divided by a measure of replace-
ment cost of capital (using a method deﬁeloped by Power, also in IPPP).

The second method employs a Cobb-Douglas productiom function

represented by
Y = ARl

where Y is the output, K is capital, L is labor, a is the share
of capital in output and (1 - o) is the share of labor. (A is a
constant.) The marginal productiﬁity of capital is then simply the

partial deriﬁatiﬁe of Y with respect to K, {.e,

1 3K K
Y AY :
X is then approximated by K’ i.e., the inverse of the

incremental capital-output ratio (ICOR), where data are a#ailable
from national income accounts. Specifically,
AK Te-1

where NDP is net domestic product and I 1s net investment.
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3.2,2. The Iﬁtqrnational (Private).Réte of Borrowing

In Figurg 1, let MEI be the marginal efficiency of investment
schedule and S, the domestic supply cur#e of investible funds. The
horizontal axis givés the amount of investible funde (IF) and the _

vertical axis the rate of interest and ME;.-

1
| | MEL

I Iz

Figure 1

If we assume a perfect market and perfectly mobile (inter-
nationally) capital at an 1nternationai borrowing rate 1i,, then
inyestment will be where 151 equals MEI. In the figure, I,
would be amount invested, Ii the amount supplied domestically,
12_- I} the foreigﬁ borré;ings (FB) supplied at rate i, and the
marginal efficiency of investment (which will aléo then be the

marginal productivity of capital) will equal ipe



Suppose, hﬁwe:ver, that foreign borrowing is rationed,
i.e., the country camnnot borrow as much as it wants at rate
:Lb; Outsta;nding extemai debts may have reached an alarming
1e_1'rel so that supply'ofvforeign capital becomes inelastic.
Or the country itself may seek to regulate ft}:the‘t accumulation
of foreign debts. 1In any case, we can represent this by

Figure 2.

TR YO

=
_——
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Suppose thg economy can borrow'only']:3 - I,. Then S§'
will represent the aggregate supply of investible funds.
Investment will proceed up to 12 where demand equals supply.
With FB rationed, ib will be less than q. |

What tﬁe above discussion suggests is‘that“the international
(private)rafe_of borrowing could be an estimate of q. However,
it shoqld be congidered é lower bound. i

still, sdme adjustmént in 1b is necessary. Suppose X is
the amount of foreign capital borrowed, in foreign currency,

and Et is the real exchange rate during the period. Hence,

the amount borrowed in real terms, in domestic currency, is

. t+1,
the end of the period, interest payment would equal 1b E

Et X. If the real exchange rate in t + 1 becomes E after

t+1 ¥

which yields an effective rate of interest equal to

b Feal 4 By
E X E

t

i.e., the 1nfe:national rate of borrowing should be adjusted
by real exchange rate changes.
Empirical Results |
5.3.1. The Rate of Return to Manufacturing ‘

To calculate the ﬁet feturns to manufacturing, we deduct the .
following items from gross mannfactﬁring output.- 1) indirect

taxes, 2) operating costs, 3) cost of resale goods sold,
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4) total payrbllé and benefits, 5) imputed labor income of
_unpaid workets,.6) depreciation and 7) imputed returns of

land. The main'source of data is the Annual Sur&ey of
Manufacgurers (ASM) published by the National Census and
Statistics Office (NCSO). The ASM for 1979 and 1980 are
é#ailable. H&weﬁerg for the study, we use only the 1976 and
1977 ASM due to lack of more detailed data for the later
years{for example, inéentory figures are no longer aﬁailable
for 1979 and 1980: fixed assets are already aggregated, etc.).
For the rest of the data requirements, we foilow Manalysey (e.g.»
in imputing labor income of unpald workers and refurns to land).

The net raturhs to manufactufing 1s then divided by a measure
of the replacement cost of capital. Again, the main source of data
is the ASM which giﬁes (1) beginning and ending inﬁentories, |
(2) depreciation, (3) gross investments, and (4) book value of
fixed assets. Using the methed by Power, the replacement cost
of capiﬁal is estimated. (Again see Manalysay for more detailed
discuseion of the data.)

The rate of return net of 1ndiréqt taxes is estimated to be
10.75 for 1976 and 16.17 for 1977, while the gross rate of return
is estimated to be 18,73 for 1976 gnd.25.42 for 1977. Though the
diﬁetgencg estimated for ihe two years 1s nqt as great as observed

by Manalysay, the difference is still substantial.gj We have the

2/See Manalysay for a discussion of the indirect tax issue.
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choice of whether to take the average between the two years or
choose the estimate for a particular year. From observations by
Manalysay, the rate of return in manufacturing is generally lower
than other sectors.v Furthermore, the estimate is an aierage rate
of return. With very divergent rates among firike and among

industries, it seems reasonable to assume, as noted by Manalaysay,

that new 1n§estmenta would go to industries yielding higher retumms.

Hence, we simply choose the higher estimate of q -~ the rate of
return to manufacturing for 1977.

We still need to adjust our esti@ateg to border prices (to
shadow price inputs and outputs)., For example, manufacturing output
is deflated by one plus an estimaterf an average implicit tariff
fﬁr manufacturing for 1977 (this is still taken to be the same as
in 1974 since no major tariff reforms haﬁe occurred), estimated to
be around .385. This gives a con#ersion factor of .72. This
differs somewhat from Manalysay -~ she used the EPR as a Proxy
for implicit tariff. Similarly, replacement cost of capital,
operating costs, labor income, returns to land and others are
convarted to border prices. The rate of return thus estimated
for 1977 is 9.26 percent net of indirect'tax and 18.83 percent
inclusive of indirect tax. Taking the middle value as in

Manalysay (1979), this suggests an estimate of q equal to 14,05,
The ICOR method ‘

Using the ICOR method, the marginal productivity of capital

is estimatea by using the formula
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where O is the share of capital in output and

AY NDPy - NDPg-}

AK Ie-1

&

To'esﬁimate we use the data from the nationmal income

AY
AK ° ‘
accounts. An sverage for period 1973 to 1982 is taken. (See
Appendix 2.,) This yiélds an estimate fér %% equal to .29.

To estimate @ , We again follow Manalysay. The main source of
data is also the national income accounts. The upper limit of «
is taken to be one minus the percentage share of compensation of
employées in national income. Then entrepreneurial and property
~ income net of estimated rent and dividend payments is added to
.'compensation of employees to arrive at an uppef limit estimate
of labor share and.hence a lower limit:estimate:of ¢. This
procedure yields an estimate of o ranging from .298 to .601.

As our finmal estimate,.we use the middle Qalue which still turms
out to be near .5, as used in Manalafsay.
Furfhermore, AY/AK must be adjusted to border prices.

This is done by multiplying AY?AK'by SCF/CCF vhere SCF is the
standard coversion factor for manufacturing output and CCF
is the capital conversion factor. From Medalla (l979), the

SCF (which is the reciprocal of_oﬁe plus the implicit tariff
on manufacturing output) is around ,72 while the CCF is around.76.

Hence, the estimate of q using the ICOR method is calculated to be

equal to 13.82.



3.3.3. The Integnaﬁionai Borfowing Rate
We look at the US Prime Rate and the London Interbank

Borrowing Rate (LIBOR) for an estimate of the international
rate of borrowing. To reduce the impact of random variation,
the average for the last five yéars‘(1978-1;82) is computed.
(Furthermbre, we want a long-run q to be used for future
projects). The figures are presented in Table 3. Since
these rates are prime rates of borrowing, we choose the
higher rate of 14.12 percent, the average US prime rate.
Likewise, the five-year annual average real exchange rate
change (1976-1980) is computed (See Table 4.) This is around
0.38 percent. This brings our estimate of ¢ to around

14,5 percent,



Table 3
Interest Rates

YEAR U.S.PRIME RATES LIBOR
1969 9.62 8.77
1970 | C 8.56 7.80
1971 5.96 5.43
1972 5.72 5.22
1973 10.15 9.26
1974 . RL98 10.93
1975 | - 7.15 6.52
1976 | 6.79 5.59
1977 6.80 6.11
1978 9.07 . 8.85
1979 | 12.60 12.07
1980 15.24 14.11
1981 - 18.88 16.89
1982 o 14,81 13.20

Average annual interaest rate :
1978-1982 ' 14,122 13.022

Source:

International Currency Review 1983
Economic Planning and Research Staff of the National Economic

and Development Authority



n
72
73
74
75
76
7
78

79
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Table 4. Real Exchange Rate Changes: 1971-80

S _
gorrer’ GD;’L;IPI . r et ZA
81.765 1.250 3.2541 4.069
93.385  1.075 . 3.6275 3.900 ~4.151

100 S 1.000  3.7354 3.735 -4.23
117.915 1.170 3.652 4.272 14.38
154.645 1.4605. 3.8558 5.631 31.82

167.37 1.248 3.732  4.658 -17.27
182.93 1.077 4.0566 4.371 - 6.15

196. 525 © 1.068 4.0898 4370 - 0.04
214.61 1.04 4.0687  4.231 - 3.16.
247.22 1.078 4.2123 4.542 7.35
285.62 1.0867 43422 4.718 ~ 3.886
Average from 1971 to 1980 - -3772

Average from 1976 to 1980 ~ £.112

Sources:
1

NEDA Natiomal Income Accounts (computer print out).
ZCentral Bank Thirty-Second Statistical Bullerin 1980.

3R is the weighted average of exchange rates of the
currencies of the different countries with which the Philip-
pines does trade. The weights are the ratios of the volume
of trade between the Philippines and a particular country
and the total volume of rrade between the Philippines and
the world. Data source is the International Financial Statis-

tice of the Intermational Menetary Fund (dF) .

AGDPIPI is the implicit price index of GDP taken from
the Natiomal Accounts Staff of rhe National Economic and
Development Authority (NEDA).

SPw is the weighted average of the import and price indices

weighted by shares of imports & exports in the Philippines totgl

trade. The price indices were taken from the Central Bank's
Statistical Bulletin 1980 and the trade shares from the Foreign
Jrade Statistics of the Philippines 1980.




3.3.4. The Social Rate of Discuunt and the Snadow Price of Saving o

Assuming Saving Is Not Optimal

If we assume that saving is ncc optimal and that the
government wants to increase saving through project selection,
we would need to estimate a shadow price of saving (SPS).

As noted above, the formula is SPS= ?“E*:g'

As suggested in section 3.1, we could derive, first,
an independent estimate of the socisl rate of discount, i,
from g h and thew add to it = plus 1 n. The growth rate of
per capita consumption, g, tno raving fate, 5, and the
population growth rate m, =r. c2sed on their projected rates
from the NEDL developuent plan., These values are g = ,05,
8 = .20 and n = .025. The wvelue of h, hewever, is bound to
be arbitrary. Squire and Veon der Tale (5-T) put the upper
limit at two ana the tewar ZImit a® cone. Settdng h at

1, 1.5 and 2, we zet the folloiring estimates:

h _ i i 3PS

1 .05 .076 2.47

1.5 _ 075 .102 1.59

2 2 .10 27 1.18
i ‘
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The second . approach sets, instead, an arbitrary value
for SPS (based on what government feels the premium on saving
should be.) For example, we could set the value of SPS at

1.3, 1.5 and 2. We can then derive i, using our estimate

of q from the formula for SPS.

1 « 9(1-8)

' . A
Thus, we get the corresponding set of values for i and 1 and

implied value for h,

[N
[N
f=a

SPS

1.3 | .18 091 | 1.82
1.5 | .106 079 | 1.58

2 | .087 | .061 | 1.21

Summary and Conclusions

An innovation in project eQaluafion is suggested in the
study -- that we ought to adjust costs and benefits accruing
over time for population differences since their values will
differ depending upon the number of people who share them.

A confenient way to do this (wﬁicﬁ avoids directly discounting

future income by population growth) is to adjust the Qalue of i,

" the social discount rate (as usually defined -- i.e., the rate

of f£all in the value of the numeraire-consumption) by adding



I.

II.

to it n plus 1 n; Such a method yields, as it should, a
vaiue of-; éqdal to q and SPS eqﬁal to unity under an
optimal saving program. Otherwise, wé need estimates for
SPS and a sqcial rate.of discodnt, not equal to q.

To summarize, we have the following cases:
Séving program ig optimum or that project éelection would not
be used as a means of increasing saving. Then

~

i=q and SPS =1

Three approaches were used to estimate q. Results are

tabulated below.

. Hethod A | | q
Return to manufacturing 14.04
ICOR method ' 13,82
Internatioﬁal borrowing rate - 14.5

We choose the higher estimate of 14.5 perceat from inter-

national borrowing rate since, as discussed earlier, this should

represent a lower bound,

SaGing is not optimum and the government wants to use project
selection to increase saving.

A. Derive an independent estimate of i
from gh, Then, o '
i=1+4+n+4dn, and



Depending oﬁ the value of h, i ranges from 7.6 tb 12.7
percent while SPS ranges from 1.18 to 2.47. For h = 1.5

(the middle value), i = 10.2 percent while SPS = 1.59.

B. Set an arbitrary premium on SPS.

Thus N
{ « L1-8) ¢ 4 sq.
5PS

For example, for SPS equal t0'l.3,-1.5 and 2,0, ;'would
correapondingly equal 11.8 percent, 10.6 percent and 8.7
percent.

The Shadow Price of Labor
4.1 Determining the Shadow Price of Labor

The shadow price of labor (more specifically unskilled
labor for urban project emplo&ment.) or the shadow wage rate
(SWR), is estimated in Medalla's atudy (Bautista, et al., 1979)
as

L
SWR = oz  + (w-2) B (s—sw) (SPS-d) = (w-z)

B (1-8) (d-1)

where o ias the conversion factor for agricultural output,
z is the marginal product of labor in agriculture, L/N is
the ratio of labor force to employment in urban areas,

w is the wage rate in the project, s is the average saving



ratio, 5, is the;worker's saving ratio, SPS is the shadow
" price of saving, d is the income distribution weight and
B is the ratio of ORR to SER..

_ N
diregt opportunity cost of hiring unskilled,labd; for project

- The first term of the formula, oz L s 1ndicates the

employment. For each (fairly petﬁanent)‘job created in the
urban_aector,'migration theories suggest that rural-urban
migration w111 be induced to réstore an equilibrium
unemployment rate, given the rural-urban wage differential.
| L/N workers will migrate from rural sector thus foregoing
L z outpbt. This is multiplied by & to convert to border

N
prices.Lg/

The conversion factor ¢, should then be
appropriate to agriCultural output foregone.

The L/N factor is applicable only for urban projects.
For non~urbén projects, directiobportunity cost would be z.
This_shoﬁld perhaps he & regipﬁal z since labor would probablj
be drawn from surrounding aréas. The implicit assumption

here, however, is that all migration is rural to urban and

that there is no migration regionally from rural to rural.

AQ!We first derive SWR in border prices then multiply
this by SER/OER to.convert to domestic prices which is what
is compared with the market wage.



The last two terms of the formula, which are

(w-z) B (g—sw) (SPS-d) - (w~z) B (1-8) (d-1)
indicate the indirect cost or the cost éf additional consumption
' (resulting from project employment of rural labqf). Primary
factors,'eicept surplusulabor, will be paid'by their marginal
product,  Thus, in hiring these other resources, there is no
increased censumpﬁion cost involved. Surpius labor, however,
will be paid by an industrial wage higher thar its marginal
product, |
_ However, a basic assumption in deriving the indirect cost

of labor, above, is that the»increased inéome of the worker
 (w-z) would bé at the expense of someone else's income through
'taxétion, inflation, or some other means. That might be

true if we wefe consldering a government project thét did not
produce consumption goods.rdoﬁherwise, however, we now think
that it is reasomnable to aséume that other incomes will not

be affected, so that the extra consuﬁption of the Vorkar

will have to be provided for by the output of more consumption
goods at the expense.of.inﬁestment. Moreover, the benefit

to the worker is not in this case offset by a disbenefit to
someone glse. This 1is also the genéral assumption of Squire and
Van der Tak, as well as of Little and Mirrlees.. The difference
is $imply that we count the whole.increase in worker consumption

as a cost and a benefit rather than this less the amount by



which the éonsumptibn of others is reduced.

The result is & much simpler expression for the SWR

SWR = az % + B (w-z) (1-s ) A(SPS—,d)‘
This is SWR in border prices. To convert to Qémestic prices

in order to compare with the market wagé rate, we simply
wultiply this by 1/B (i.e., SER/OER). |

Thé:reason for incorporating SPS apd d into the calculation
éf fhe SWR is ﬁo encourage projects that produce relatively
more saving and more income to the poor. But if these
considerations are valid they should apply to all incomes,
not just wage income. Accordingly, we devised an alternative
way in which the indirect cost of labor can be incorporated
when evaluating a project.

If a particular project being proposed and evaluated is not
carried out, assuming full employment (except for unsk;lled
labor), resources will be used somewhere else. Everything,
except'surplus unskilled labor, will be paid by its marginal
product. Thus, any project which hires proportionately more
labor than an.gxgzggg_project,il!would involve a higher cost
of increased consumption and it is this gap that we really

want to measure,

~="This is taken to be the altermative project.
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| Hiring proportionately more or lesé labor has two effecgg.‘ One,

it would affect the proportion of income.Savéd by the project, sjs
since the worker's saving rate, 8 0 is éssumed to be lower than
others. Tﬁo; it would affect the proportion of the project's

income geoing to the poOT, pj. The effects gn 8 aﬁd p are opposite,
The more unski11ed labor would be employed by the project, the |
lower.is sj but the ﬁigher is pj' Suppose that for an average
project, s is the proportion of income that would be saved and 5

is the proportion_of income that would go to the poor. Then

we should adjust the income of a particular project j by

multiplying accordingly by

(SPS) + (1-8.) 1 + (SPS-1) s

1y %3

J 3
T = —— , and
s(8SPS) + (1-8) 1 + (SPS~1) &
(2) pjd + (l-pj) ) 1+ (d—lzgj

pd + (1-p) 1+ (d-1) p

The effect of the additional cost and benefit of increased

.consumption is thus incorporated in ‘s._J and pj’(given & and p).

Hence, to'estimate SWR, we need only to estimate Qz %.
Estimating the SWR when all incomes are adjusted for saving and
income distribution.

From the above discussion, the SWR estimate has been reduced

to {in border prices)

SﬁR = a2 % .
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The most important eie@ént'is z.. To ustimate z, we take the
agricultural market wage rate to reflect marginal product
(i.e., #é several studies show, the rural labor market is féirly
competitive) foregone., We foumd adeuate data for three major
agricgltural crops-palay,'cofn, and cocanﬁts. For these crops,
data for wages (without meals) by farm-activity &i.e., plowing,
planting, harvesting;.etc.)_for the whole Philippines and by
region are provided in ﬁhe BAEcon_aurveys; Data for number of
days worked for eaéh activity can also be cbtained froﬁ BAEcon.
A weighted éverage'wage rate was then estimated. Computations
fielded an estimate of z equal to ?10;56 a day for 1980 and
¥12.16 a day for 1981. | '

.Aa menticned earlier, ior non-ﬁrban projects; the opportunity
‘cost of labor would sinply be z and should be for the appropfiate
region. Regionai 2ts are also piven iﬁ the appended tables.

The couuverston factury‘mﬁif sﬁuuld thmreforﬂ bz for palay,
corn, and cocomit, altheo v gi :heag are the.unpracessed farm
producta vhich arw nei dircetly tradoble, they afe howe%er
basically intermediste inputs “nto highly tradable outputsg --
rice, corn and various coconyt products, Thelr prices are thus
gbnsfxained by che prices of these tradable_products.and thus
affecteﬁ by the sane protection. dence, we take the eame
imblicit.tariff 23 thosé for the processed procuct. From C. Daﬁid

(1983), ;he.;mplipit_tariff for rice ard corn ia close to zero.

1/

CoversZion factor to buing velus to border prices. Hence
o = 1/(1+T} wiern T is the relevant implicit tariff.
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For coconut oil, copra and desiccated coconut, the implicit

»
-

tariff i{s negative (an average of the three close to ‘—.04).4
Since in ‘the weighting of wage rates, palay and corn dominate,
we simply took o = 1.0,

The factor % is derived from the Labor Force Survey
(4th Quarter 1980 and 1981). Counting the empld}ed wishing
more work as 50 percent unemployed, total employment is
computed. Dividing the labor force by this estimate of total
emplcyment, L/N is computed. This is 1.26 for 1980 and 1.30
for 1981,

Estimates of the SWR for 1980 and 1981 are given in the

following table, together with an estimate for 1977 using the

raw data from Medalla's earlier study. Results are tabulated

below.
1 ) T
Year SWR i SWR in SWR
in border prices domestic prices W
1977 9.28 11.14 .66
1980 13.33 16.00 .54
s | 15.81 18.97 | .60

Estimating the addiﬁional consumption cost of hiring labor
We still tried to see what happens if we include the cost
of increased consumption in the SWR. Thie requires consistent

estimates of SPS and d, the income distribution parameter.
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In the Technical Notes of the IPPP project, a meﬁhod of
estimating the income distribution parameter (d) is shown.
The latter is defined as the ratio of the marginal utility
of consumption of a particular class (in our case the newly
hired workers),to the marginal utility of consumption at the
average level. Assuming a social welfare fanction implied

by MU(c) = c-h,
h

alnl

d =

where c is average consumption, c is workers' consumption and
h is the elasticity of marginal utility of consumption.
MU is marginal utility function.

Assuming all of the income of the worker is consumed,
we have the range of &alues of ¢ from <, (his former wage
in agriculture) to c (his new wage in the project). Our
preliminary data give these as F12.16 and ¥31.82 per day,
respectively. If we multiply these by 250 days per year
and again by 0.4 to account for the consumption of his
dependents, we get 71,216 and §3,182, respectively, for
annual consumption.

Then we must ask what we mean by aﬁerage consumption.,
In the IPPP project we selected median consumption as our
"average' rather than mean consumption, which is about
50 percenﬁ higher. We are not sure that this is right,

but we will nevertheless follow the same procedure here.
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We have data for overall per capita consumption. which
was §4,152 in 198] (the year of our other data). To estimaté
. median consumption, we multiply this by the ratio of median -~
to mean income from the 1971 househcld survey. This involves
two heroic assumptions -- first, that the skewnesa in the two
diatributioﬁs is about the same and, second,‘that‘the shape of
the distribution did not change much over é'decade. We hope
we can do better, but we will proceed now on that basis. Our
| estimated value of ¢ is, themn, ¥2,727.

Intégrating our expression for d over the whole range of

values from ¢ to ¢
0 n

. cn (:._ h
- e d
(Cn'co) d ](c T [

cn
=ah : t:“h de
<
)
IVARE S |
=c o . n h ¥ lflg/

' If»wevput h = 2 (the upper limit for Squire and van der Tak
(S-T) and the lower limit for.the IPPP project), we get
d = 1,92, S-T recommend setting h arbitrarily at unity in
the absence of any information that would throw light om the
question. That would yield d = 1,31, In between, h = 1.5 giﬁes

d = 1.56.

12/ h=1,

(e yd =2 1nn
c
o
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If we do not éssume an optimai saving program and want to
use project evaluation to increase saving, we need corxespon&iﬁg
_ values fo? SPS wﬁich also depends oﬁ h. We have 2.47, 1.59 and
1.18 for h éQual to 1.0, 1.5, 2.0, respectively. (This uses
q=.145,8 = .20, g = .05, and n = .025.) All of the values
for d are much highér than the l.Ovﬁseé in the IPPP pfoject
and confirmed by a procedure similar to thaé used above.

The prineipal reéaon gseems to be that farm wage rates have
risen far 1ésswthén overall per capita consumption. The same
is true also (though to a lesser degree) for the urban minimum .
wage rate; so this is a second contributing cause. .
What are the imﬁlications for the:estimatiqn of the SWR? Recall

that

SWR = [C&B(‘Lﬁ) + B(w~z) (1-3w) (SPS-d)J %

The results for three different guesses for h are:

b4 i s SHR
1.0 131 .076  2.47 4178

LS 1.56 .10Z2  1.52  19.56

'2.0- 1,92 .127  1.18 4.42

Obviouély, the SWR'is very sensitive fo the assumption about
the value of h. Moreover, we seem to face a dilemma. If we get
h at the higher end of the range te be consistent with a
plausible social rate of discount (i) and sps; we get a very
high value for d that puts the SWR &ery low. At the other end,.
we get an i of only 7.6 porcent, an extremely high SP3 and an

SWR above the minimum wage rate.
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- We would all égrée that 1 should be at the upper end of
the range, conéiétent with the upper value for h. But because
this fielﬂs a very high d (we are valuing very highly a transfer
of income to poor farm workers), we get an implausibly low
value for the SWR. If there were an upward bias in our method
_of estimating d, we could adjust d downward:for ;hat reason,
In fact, however, our mathod probably biases dawnward the estimate
of d for any given h. First, we have taken median income, rather
than mezn as the average. Second, the skewness of the consumption
distribﬁtion is érobgbly less than that of 1ncahe. so that tﬁe
median for consumption should be cloﬁet to the mean. Thuslfor
two reasons our "average" consumption may be too low.. Finally,
we have assumed that the farm workers are working full time
throughbut the year. If this 1s,n§t true, we have set their
income and consumption too high. So we cannot blame the method
for the high values for 4,

It seems that of the range of values for h, the middle

Qalue. 1.5, gifea the most plausible result so far as the SWR
is concerned. The cofrespanding i eanbout 10 percent seems
6q the low side, however. It is alﬁays open.of'course to add
a pure rate of time diséount ﬁo make it higher. This would
hafe to be justified by some'argumenf as to why future generations
should be aiacriﬁinated against. If we are concerned that a
discount rate of 10 percent ﬁould be too favorable to capital-
intensife investment, we should note the corresponding SPS

of about 1.5. This means that the initial investment cost in a
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project should be raised 50 percent if we judge that new invest-
ments are at the expense of other investments, ratherlthan at the
expense of consux':‘:pt:l.on. If this were done in project evglug_t_:lon,
it would feptesent a strong deterrent to excessive capital
intenegity. What might'worry ug, however, is thé possibility

~ that an 1 of 10 percent would be accepted and the SPS ignored.
4.4, Conclusion.

All of the above difficulties are avoided, however, if we
incorporate saving and income distribution considerations more
completely (i.e., all incomes, not just ﬁage 1néomea) as in
section 4.2 above. Theﬁ the appropriate social rate of discoumt,
;.-15 equal to q, the marginal product of capital, and the SWR
is equal to oz %u Note.that this.would be true either if we
chose to ignore saﬁing and income distribution parameters

~entirely in project evaluation, or if we incorporate them in
the more complete.mannet described in section 4.2. The latter
represente a real innovation in project evaluation and we

reéounend that it be carefully considered.



TABLE 5: WEIGHTED AVERAGE FARM VAGES

" PHIL

1

PALAY -

1979 10.87 10.90

1980  ° 10.73 10.26

1981 12.51 12.19
CORN

1979 10.07 2.91

1930 1C.14 9.42

1981 11.19 12.35
COCONUT

1979 19.52 10.00

1980 16,54 ,

1981 12.23 -

, BY CROP AKRD

BY COMBINED REGIONS: 1979-1980
(e
11 111 v
11.17 12.85 10.52
N42.04 10.04 10,61
15.45 11.37 10.91
10.02 10.05 10.40
12.43 9.27 10.20
12.00 3.99 11,26
10,89 $.83 10.63
12.27 9.43 9.66
15.25 11.02 10.61




TABLE 6: AVERAGE WAGE RATES, BY COMBINED REGIONS:

" 1979-1980
PHIL 1 11 11 v
1979 10.61 10.71  10.99 13.51 10.50.
1980 1056 1013 12,15 .80 10.22

1981 12.16 12,22 15.09 11,10 16,96




Appendix l:° The Xpvexrse of the Incremental
Capital-Output Ration (ICOR)

Year ANDP aAX &Y
(a1 net BK .
1973 4,633.33 7,354.67 .62998
1974 2,851.67 8,383.00 .34017
1975 3,908.33 19,935.67 .35739
1976 4,993.33 14,107.00 .35396
1977 4,165.00 16;532.33 ,25193
1978 3,983.00 16,134.33 .264636
1979 4,661.67 17,607.33 .26476
1980 4,218.67 1,655.00 .21464

1981 2,834.00 20,315.67 .1395
1982 2,491.66 20,190.67 12361
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Appendix 2: ° 'I_‘_he-'Shhre of La-bqr:and'(:api.tal

e CE/NI. EPICE T ox EPT+CE-X 2% Y/NI .

S T - ' (Y) ’ '(_'1'_'00_

73 .2'3_.658.75:':'-__'_ 39838 S6.7p1  12,903.17 41,887.83 - .70532
% 32,721.80 40326 75,780  18,134.07 57,645.93 L7102

75 7,187,468 60433 86,122 20,812.57  65,309.43  .71009
76 4,192.16 40361 102.3&A. 2,272.55  78,071.47  .71268
77 s0,811.38 40712 117,905 26,993.,80 96.91;.20_ | 12698
8 __57.933.74_ 40397 134,168 31,290,37  102,877.63  .71736

| 797 'qs;sso.ps' .39032 158,201 ao;zsz.ss 117,498.37 67098
B0 83,666.00  ,39058 193,761 < 48,120.30 - 145,636.70  .67987
81 96,419.66 39139 223,297  S4,557.13  168,739.87 (68493
82 107,580.81 .395 zaé.las __sa}éax.awf' 190,303.13 - .69872
Average from 1973-82 39878 70174
a (aversge share of 60122 _ | .29826

‘capital)
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