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‘The Modernization Executive Component’

'fbrsjmoaéiaabmpangﬁé}§¢:fdfﬁs%£h:¢e'mgjor functions:

It permits ‘the’ user: of the overall model to allocate mod—

fer'izing resources to a: number of alternative commoditiee

;or programs., In the case of the Northern Nigerian Model
Vthese alternatives currently ares

ﬁi) Introduction of modern innuts into groundnut oroduction
;i) Introduction of modern inputs into cotton production

iii) Introduction of modern inputs into food production (in

”fg:competition with groundnuts and cotton)

v) Introduction of modern inputs into food production (not

in,competition vith groundnuts or ‘cotton)
,vi) Campaigns to introduce draught animals into the a) cash
b crop-food and b) food only regions of Northern Nigeria

i) A campaign to eradicate tsetse flys in the middle belt

""offNigeria :@

2) The'comp nent permits thc polic:ﬂmaker to experiment vith

different,“evels of budget expenditures for modernization

programs and different distributions'of budgct allocations

over t;lme, :



3) Once allocations are made to alternative modernization
-programs thie comnonent controls the scale of the various
_programs so allocated Tevenue 18 expended uithout excessive
‘budget surpluses or deficits
While developed for use in'the llorthern }odel, this component should
also bebuseful in the Southern Model and elsevhere. In what follous
the stfuctu:e:of this component will be discussed in some detail.,
e will beéin by describing the ways that total modernization reve-
nue and its dietribution over time can be determined. The basic input
to the Modernization Executive component is the variable REVMN which
represents;the total revenue (B/yr.) allocated to modernization programs
at-any,point 15 tlme. Currently this variable is set by the user of the

model as a policy variable (see Figure MEl),
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;modernization budget is being determined in“the northern model., After

5merger uith the southern\model this variable, nFVHN,. can be determined
‘at some higher policy level vbich, say, allocates modornizing resources
,to northern and southern regions.

Before leaving discussion of this model variable, it should be
pointed out that REVMN in general represents the resources vhich are

allocated to stimulate modernization overtlv. It therefore represents

:suc' ublic programs as extension promotion and technical assistance.

EIt can also represent any private exoenditures which are directed toward
the same ends. ~The effect of this allocation is to stimulace sgontaneous
Ademands for additional modernizing innuts throu°h difftsion processes
.(mo eled in the modernization component) The interactions between this
component and the modernization component are quite important and vill

become clearer as the discussion proceeds.,,ji:;

Given PEVMN the model then allocates this revenue to the. various

alternatives under consideration. Thisﬁis‘done throuOh a set of policy

parameters PREVi (i = l 2...H)

U0 GMBL) - EREVs(£) = PREV; (£)REVMNGE)

ez



llere EREVi(t)'is the moﬁgyaallocétéd to the ith modernization
prag:am at any point in time, PREV, is the proportion of the total Budget
\aiiqgéﬁed%to thesifh program and 1i is the number of alternative moderni-
‘zafiéﬁlpiograms'ﬁnéef édﬁéidgéétions The P"EV's of course must sum to one.
| éi?éﬁ_fhe4f¢?§ﬁ@é’ailocated to‘each progoram, the modernization
exégutiﬁé\cbﬁﬁngnffb;oceéds to spend this revenue in such a manner as
to keép‘thé‘progrém cash balahce within some acceptable limits., Accord-
'inglf, thé componentumﬁst’cbmpute the cash balance for each
mpﬁétpi?étibn‘prqgram. Equation (ME2) performs this function:
(ME2) BALy(t +.DT) = mim + DT*.(EREVi(t) ~ TEXPy (t))
Whete:-ﬁ
BALi = The cash baiance of the ith modernization program (&)
.EREVié‘Incoming revenue for the ith program (b/yr.)
TEXPiﬂ The total expenditures of the ith program (b/yr.)
The total program expenditure TEXPi is composed of a number of items
as féllow$:4
(ME3) TE)tPi(t) - EX0, (t) + EX1, (t) + EFX2, (t) + FSUB, (t)
Where:’ |
’EXQi ='Ptqg;§m'qve:head (&/yr.)
EXli =*éipepditﬁres on program promotion (directed at.enrOIL;Qgr
| fér@gfa in production campaigns, etc.) - B/yr.
gEgéi*‘EX?éﬁditutes on technical assistance (&/yr.)

'ESdﬁqﬁ Expenditures on_subsidigav(ﬁlyﬁy)



(UcA)

The terms on the right of ‘this equation are computed as. follows?

_.,xoi(t) = I'5e mmvi‘(t)‘ :

w!‘mere":

(MES)

(ME6)..

. ;I(S = proportion of program revenue consumed by ‘overhead’

Vhere:

j*mm

DEER24

EXli(t) =, Im.El EM‘li(t)

=, number-ofv man "e‘quival“extts eniiaged in program promotion~--

man units (computecl by Equation INEl4)

correspondinw ‘wage rate-b/man yr.

I‘.XZi(t) o UREZ (DEEXZi(t) + EXTI4 (t)+51)

‘= number of man equivalents engaged in program technical

assistance-man units (computed by the Modernization
COmponent) |

manunits reqﬁire'd to distribute inputs (seeds,
\fertilizer, etc.)--comuuted by modernization component
o ‘.f modernization program must distribute inputs

ill ot.herwise '

The appropria\te wage rate. (&/man-year)



6

(E7)  PSUB,(t) = EL41,. (1 - £3,) (TRUSLE, (t)-PFRTI,)
| Yheres |
El414= The program per acre fertilizer requirement (#/acre)
TRNSL31= Total land currently in the modernization program--
acres x 103 (computed .in the modernization component)
PFRTMim:markeﬁ price of fertilizer (&/1b.).
X3;= a policy parameter - (1 - K3y) is thé proportion of
| fertilizer price that is paid out of the program budget
as a subsidy.

In connection with this subsidy, the model computes a farm (subgidized)
fertilizerl/‘price vwhich 1s an input variable to the modernization process
and hence a factor in determining the criterion function which influences
adoption of the modernization program. |
(MES) PFRIi(t) = KBilPFRTMi(t)

Here PFRTi is the farmerk fertilizer price and PFR.TMi is the normal
market price.

Let's turn our attention now to the compution of EXTl--the key

variable used to control program size in accordance with the available

1l/: In the case of the Northern lodel, subsidies have been in terms of -
adjustments in farm fertilizer price. If this is not appropriate
in other situations, cash subsidies or subsidy of other inputs can

' be simulated by giving different interpretations to E14l, PFRTM &
PFRT, '



“7~(Reca11 that EXTl ia the manpower allocated to program nromotion,

fandthence program size 'egulation.) In summary, the variable EXTl is

ﬁadjuated ‘as. a function of two factors.

‘”’*the difference between the actual program cash balance (BALi)

and a desired 1eve1 of balance (BALDi)
Li) the rate of, change of the program balance

The latter factor ia included to provide an. anticipatory facto 1/

which provides more stable and precise control of the budget. This is
a coarse approximation of the forecasting and anticipation inherent in
kgood administration and budgeting.
The following equations combine to generate EXT1: .
f(»ma)  BALDy (t) = unmmu [K6* PREVi(t) BMAX TCAM/T2, K7°PREVq (t)*RMAX]
Whgres
PREVi,RMAX T2 = as defined above
TCAM = time since the start of a modernization campaign, 1.e,
- (TIMEn-T0)“‘
KG K7 = model parametera :

1nis: equation simplyfallowa the desired{balance (demand for cash

vun,fornﬂy'to some maximum value of K7°* PREVi(t) RMAX.

1reservea) to incr

at the end of The program funding (TF in Figure MEl) The purpose of this

A

l/ In the parlance of feedback control theory thia is "rate feedback"



revenue is to cover lingering program costs after external funding has
ceased. These costs are incurred due o the nceds of farmets left in the
modernization "pipeline" when funding expires.

Given BALDi the desired level of expenditure for program promotion,
Ali(t), 19 computed as: , ‘
(MEL10) Ali(t) - rz(.\l-PBAL (t) + BAL (t) - nALDi(t)) + I'J«EREVP(K)

As discussed above, promotion expenditure is a function of the
. difference between the actual and desired program balances (BAL4 (t) -
BALDi(t)) and the rate of change of the program balance, RBALy(t). The
latter term 1a simply

(tiEll) RBALi(t) = EREVi(t) - TEXPi(t)

or ichming revenue minus total current expenditures. The last term
in Equation (ME10) is a "normal" level of promotion expenditure based upon
a forecasted incoming revenue (EREVP4 (t)). This latter variable is
(ME12)  EREVPy(t) = PREV, (t)*TEVMN(t + PRED) .

Where REVMN (t + PRED) is the anticipated modernization budget
PRED years hence., |

The actual level of promotion expenditure is Alj(t), computed above,
lagged to account for a number of real world delays inherent in decision 5

implementation. Hence

(ME13) A2, (t) ='A21(t) + (DT/DELMl)'(Ali(t) - AZi(t))



w

fwﬁefei?
A21- actual expenditure on'piioram nromotion. B/yr,: (inabsence
of constraints) e

DELHI‘ : : Implementation delay--yrs.

Finally, the level of campaign promotion, EXTl is computed as?
(11314) E?'.l'li(t) = MINIVU‘ [I!AXD'UIxI(AZi(t)o 0), ULEXTli-UREl]/'H‘.Bl
Where'
Exmli- man equivalents engaged in program promotion (in program
S expansion)

A21- unconstrained expenditure on promotion-L/yr.

ULEXTli- upper limit on promotion effort (men)

ITRE] = 'appropriate wage rate--L/man year
This equation computes promotion effort subject to two constraints:
a) one to ensure that this variable is non-negative
| b) a second to ensure that total promotion effort does not
v exceed a manpower constraint, ULEXTli.

_ In conclusion the above described component allocates and manages

«‘resou vces for specific modernization alternatives being explored in a
-’"":given simulation run. It is called once for each distinct modernizetion

""alternative which has been allocated resources for the run in- question.



