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THE ECONOMICS OF GROUNDNUT PRODUCTION 

G. S. Panayiotou 

SUMMARY 

This study was conducted in 1985 and covered 30 groundnut farms in 6 villages of the Paphos coastal plain. The 
mean operated land was 4.3 ha/farm of which 1.4 ha was under groundnuts. The majority of growers used mechanical 
sowing and harvesting, and chemical weed control. The labour requirements (500 h/ha) were covered by family 
labour (63%) and hired labour (37%). The most labour-intensive operations were hand weeding, accounting for 38% 
of the total labour, harvesting and pod cleaning with 38%, and irrigation with 19%. The average variable and total 
costs per ton of groundnuts were C£388 and C£576, respectively, and were inversely related to yield/ha. Gross re­
venue per ha averaged C£1689 and ranged between C£1128 and C£2386 among the different yield groups. Gross pro­
fit averaged C£776 and ranged between C£244 and C£1453/ha. Net profit, which was negative in the lower yield 
group, averaged C£131/ha. The break-even point occurred at 2495 kg/ha, and nearly two thirds of the growers were 
operating above it. The lowest cost point (point of intersection of the average total and marginal cost curves) was 
achieved at the level of 4400 kg/ha but only 10-15% of the growers were operating at that level. The level of profit 
maximization (point of intersection of marginal revenue and marginal cost curves) was 4760 kg/ha but none of the 
growers in the sample reached it. Productivity analysis based on the Cobb-Douglas production function indicated that 
the economic results could be improved if more capital could be substituted for labour (mainly chemical weedicides) 
and more land per farm could be under groundnuts. Due to the highly elastic demand further expansion is possible 
but overall production of groundnuts should not exceed demand because it will depress farmer's price and income. 
Proper development of the recently opened markets for selected, large-kernel roasted-and-salted groundnuts could 
provide a good outlet for quantities of up to 500 tons of pods. 

nEPIAH'I'H 

H EKllEaT] al'T~ oaoi~ETaL OE /iEAhl] rrou EylVE TO 1985 KaL KaAl'1j1E 30 EK/iETaAAEUOEl~ ue <jJl'OTiKla OE 6 XWQla Tl]~ 

EJTaQxia; Ilcq.ou. H [.IEaT] OAlK~ EKTaaT] TWV EK[.IETaAAEuOEwV ~Tav 4.3 EKTaQLa (32 OKaAE~) KaL l] [.IEaT] EKTaaT] [.IE 
lfl'OTiKLa 1.4 EKTaQla (10.5 OKaAE;). H ltaQaywyTj <jJl'OTlKlWV EiVaL ~[.IEQa OE [.IEyaAo oall[.lo EK[.Il]xaVLO[.IEvl] [.IE Tl]V 
rrAELOVOTl]Ta TWV rraQaywywv va XQl]Ol[.lOrrOlEi [.Il]xaVlKij oltoQa (73%), [.Il]XavlK~ O1JYKO[.llb~ Kat ltUAaQLO[.Ia 00­

vof (90'k). Kat Xl][.IlK~ ~l~UVLOKTOviu (87%). H altatTOU[.IEVl] EQYaoia, nou KUTa [.IEOOV oQov aVEQXETat OE 500 WQE~ 

TO EKTaQlo. KaAUltTETat KUTa 630/< alto OlKOYEVElaK~ Kat 37% alto [.IlollWT~ EQYaoia. Or KaAALEQYlJTlKE~ <jJQOVTibE~ 

[.IE Tl; /iEYaAl'TEQE~ urraL~oEl~ EQyuoia~ Eivat TO ~ExoQTlO[.la (38%). O1JYKO[.llb~ (38%) KaL aQbwaT] (19%). H [.IEOl] 
uKallaQLOTl] ltQooobo; KaTa EKTaQlo ~Tav K£1689 Kat KU[.IatVOTaV arro K£900 W~ K£2620. To [.11'00 aKa6aQlOTo KEQ­
bo; ~TUV K£776 Kat KU[.IaLVOTaV crro K£241 W~ K£1706 TO EKTaQlO. To [.11'00 Ka6aQo KEQbo;, nou OTaKUTWTEQU Erri­
nEbu rraQuywyTj; ~TUV UQVl]TlKO. E<jJTuoE OTl; K£131 TO EKTaQLO. To [.11'00 [.IETaOAl]TO KOOTO; KUTa TOWO <jJl'OTlKlWV 
~TUV K£338 ~ 34 0 TO KlAO, KaL TO [.IEOO OAlKO KOOTO~ K£576 TO TOWO ~ 58 0 TO KlAO. To EJtiJtEbo JtuQaywylj; yw 
JtA~Ql] KaAl'1j1l] TWV bultuVWV ([.IETUOAl]TWV Kat OTullEQWV) UVTlOTOlXOUOE [.IE 2495 KlAa TO EKTaQlo Kat EiXE EJtlTEl'X­
lld uJtO TU b.uo rpir« rrEQirrol' TWV ltuQuywywv. To miltEbo JtuQuywylj~ nou JtUQOl'OiUOE TO XU[.Il]AOTEQO KOOTO; 
KUTa KLAO ~TUV 4400 KIAa TO EKTaQlo KaL EiXE EJtlTEl'XllEi UJtO TO 10-15% TWV JtuQriywywv. To EJtirrEbo JtuQuywyTj~ 

YlU /iEyLOTorroil]aT] TOl' KEQbol'~ UVTLOTOlXOUOE [.IE 4760 KlAa TO EKTaQLo UAAa xnvjvuc nUQuywyo; OTO bEiy[.lu bEY 
nfTl'XE Tl]V JtUQuywy~ al'T~. AVaAl'aT] Tl]; nUQuywYlKOTl]Ta~ TWV O1JVTEAEOTWV rraQaywylj~ EbEl~E OTl TU OlKOVO[.llKa 
anoTEI.Eo[.luTa [.IrroQouv vu OEATLwllouv ov urtoxurcoruftei rrEQLOooTEQl] EQyuoia [.IE KE<jJaAaLO (Xl][.IlKij ~l~aVLOKTo­
viu K.A.rr.) Kat av Ul'~l]6Ei l] YlJ KUTa EK[.IETaAAEl'aT] 0Xl O[.lW~ Kat l] OAlK~ EKTUOl] nou <jJl'TEUETat [.IE <jJl'OTiKlU. H 
ol.lK~ ;raQuywyTj <jJl'OTlKIWV bEY JtQErrEl VU ~mEQva Tl]v vromo ~~Tl]Ol], l] onoio <jJUiVETat VU rrAl]Ola~El TO Ol][.IEio 
KOQEO[.IOl'. bLUq;oQETlKa 6u rrUQOl'OLUOTOUV JtQoOA~[.IUTa blallEaT]~ Kat TOOO l] Tl[.l~ nUQuywyOU 000 Kat TO YEWQYlKO 
ELoobl][.Iu Au [.IElw60l'v. 

INTRODUCIlON 

Groundnuts have been traditionally grown on ab­
out 100 ha in the south coastal plain of Paphos, Af­
ter 1974 the area under groundnuts increased to ab­
out 300 ha, but due to the large demand for labour, 
especially for weeding and harvesting, it did not in­
crease further. In fact there was a contraction of the 
area under groundnuts in the period 1978-1980. 

With the introduction of mechanical harvesting 
and chemical weedicides in the early 1980's the area 

under groundnuts started increasing again and by 
1985 it reache.d about 900 ha. Production increased 
from 560 tons in 1976 to 2400 tons in 1985 and the 
value of production at current prices increased from 
about Cf150,OOO in 1976 to almost Cfl.5 million in 
1985 (Table 1). 

THE DATA 

The technical and economic data were obtained 
during 1985 from a sample of 30 groundnut farms 
from 6 villages (Kouklia, Akhelia, Ayia Varvara, 
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Timi, Yeroskipos and Peyia) of the Paphos coastal 
plain. The mean area of land grown with groundnuts 
per farm studied was 1.4 ha while the total area in 
the sample accounted for 4.7% of the total area un­
der groundnuts, which is considered satisfactory for 
the purpose of this study. The analysis was carried 
out by yield group and for the whole sample and the 
results are presented in Tables 2 to 8. The yield 
groups used were: up to 2000, 2000-3000 and over 
3000 kg/ha. 

State of Technology 

Groundnuts are grown under irrigation, using im­
proved irrigation systems (80% of the growers in the 
sample used sprinkler irrigation and 20% mini­
sprinkler systems). On the average 5430 m3 of water 
per ha was applied (range 4750-10000 m3/ha). Ab­
out 73% of the growers in the sample used mechani­
cal sowing and 90% used mechanical harvesting in­
cluding hay baling. Both these operations are car­
ried out on a contract basis. Harvesting losses due to 
mechanization were estimated at about 6% of the 
yield. 

About 87% of the producers used pesticides, 
mainly acaricides and fungicides, with two applica­
tions on the average, and 22 growers or 73% of th­
ose sampled, used chemical weedicides. In addition 
to pre-emergence and post-emergence weedicides 
hand weeding was also employed. Hand weeding 
represented the most important labour operation 
taking up 192 h/ha or about 38% of the total labour 
requirements. 

Application of fertilizers amounted to 117 kg of 
N, 53 kg of P, and 20 kg of K per ha. Only one 

grower reported the use of iron chelate although 
there are indications that under certain conditions 
its use significantly increases yields (ARI, 1987; 
Papastylianou, personal communication). 

Fann Household Characteristics 

Only one third of the operators were full-time far­
mers. The age of the farm household head averaged 
40.5 years and ranged from 25 to 56 years. The 
operators of all farms studied had received full prim­
ary education (6 years), 7 completed secondary edu­
cation (6 years) and 2 attended university classes. 
The average was 8.3 years of formal education. The 
family size of the farm households studied ranged 
between 1 and 8 persons with a mean of 3.6 persons. 
The mean values of the household characteristics by 
yield group and for the whole sample are shown in 
Table 2. 

Factors of Production 

Land. The operated land of the mean farm studied 
was 4.3 ha of which 1.4 ha (33%) was own land and 
2.9 ha or 67% was rented-in land. The mean area of 
land under groundnuts was 1.4 ha and ranged from 
1.0-1.7 ha per farm among the different yield 
groups. 

Labour. The labour requirements for groundnut 
production were around 500 h/ha, About 63% of 
the labour needed was supplied by the farm family. 
The relatively high percentage of hired labour used 
was due to supplementary hand weeding in all the 
farms. Also, some of the work associated with har­
vesting was performed by experienced workers ac­
companying the harvesting machine which was used 

Table 1. Area, production, imports and consumption of Groundnuts (1976 -1985). 

Produc­ Producer's c.i.f. Consumption(pods) 
Area tion of pods price Imports price 

Year (ha) (tons) (a/ton) (tons)" (a/ton) tons kg/capita 

1976 330 559 217 1340 167 1899 4.0 
1977 300 508 295 1252 189 1760 3.7 
1978 187 356 354 957 210 1313 2.7 
1979 154 305 354 1673 209 1978 4.0 
1980 147 305 394 1308 208 1613 3.2 
1981 427 965 512 952 360 1917 3.7 
1982 467 1219 512 877 314 2095 4.0 
1983 507 1270 586 362 328 1632 3.0 
1984 600 1665 654 425 424 2090 3.8 
1985 887 2400 590 323 373 2723 4.9 

• In pod equivalent, converted from groundnut kernels using the factor 0.6. 
Source: Department of Statistics and Research. 1976-19RO; 19R l-19R6: 1976-19R6. 
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on 24 out of 30 groundnut farms. Family labour, 
hired labour and total labour requirements by op­
eration are shown in Table 3. 

Capital. The most important capital costs included 
the irrigation water, seed, fertilizers and chemicals. 
The material inputs used are shown in Table 4. 
Types and quantities of fertilizers and chemicals and 
frequency of use are shewn in Tables 5 and 6, re­
spectively. Another significant capital cost, i.e. 
machinery cost, is presented under custom work. 
This item includes also the reward of the operator 
and is a joint input of both capital and labour. Own 
machinery and custom work requirements by opera­
tion are presented in Table 7. 

The main fixed capital item owned by all produc­
ers was the irrigation system, which was valued at 

C£1400/ha (80% sprinkler systems at C£1500/ha and 
20% mini-sprinkler systems at C£1000/ha). 

RESULTS AND DISCUSSION 

Gross revenue. The gross revenue from groundnuts 
of the mean farm in the first yield group was C£1128 
compared to C£1599 in the second and C£2386 per 
ha in the third group. The overall mean gross re­
venue was C£1689/ha of which 95% came from the 
pods and 5% from the plant tops made into hay. 
Mean pod yield for the three groups was 1816, 2586 
and 3719 kg/ha, respectively, while the correspond­
ing hay production was 100, 140 and 150 bales/ha. 
The overall mean yield was 2700 kg of pods and 140 
bales of hay per ha. 

Table 2. FIIIIIiIy structure lIIldfum size of groDDdDut producers by yield group. 

Yield group (kg of pods/ha) 

up to 2000 2000-3000 over 3000 Average 

Number of observations 7 15 8 30 
Age of operator (years) 38.7 41.6 39.9 40.5 
Education of operator (years) 9.0 7.2 9.6 8.3 
Family size (number of persons) 2.7 4.3 3.3 3.6 
Size of holding (ha) 5.3 4.5 3.2 4.3 
Area under groundnuts (ha) 1.0 1.7 1.1 1.4 
Labour requirements (h/ha) 455 508 512 500 

Table 3. Labour requirements for groundnut production by operation (hlba). 

Operation 

Number of 
observa­

tions 

Times 
per­

formed 

Family labour 

M F 

Hired labour 

M F 

Total 

M 

labour 

F 

Land cultivation 
Seeding 
Fertilizing 
Pesticide 

application 
Weedicide 

application 
Hand weeding 
Irrigating 
Harvesting 
Cleaning 
Other 

30 
30 
30 

26 

22 
30 
30 
30 
30 
30 

2-4 
1 

1-2 

1-2} 

1-2 
1-3 
5-8 
1 

3 
3 
1 

2 

37 
54 
16 
41 
3 

., 
"­

49 
36 
21 
43 
3 

1 
2 

5 
1 

106 
3 

22 
42 
3 

3 
3 
1 

2 

'37 
54 
17 
43 
3 

7 
2 

155 
39 
43 
85 
6 

Total labour 160 155 3 182 163 337 
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Table 4. Material inputs for groUDdnut production by yield group. 

Yield group 

up to 2000 2000-3000 over,3000 Average 

Number of observations 7 15 8 30 
Area under groundnuts (ha) 1.0 1.7 1.1 1.4 
Seed (kg/ha) 77 69 75 72 
Water (m3/ha) 4950 5710 4990 5430 
N (kg/ha) 140 96 145 117 
P (kg/ha) 55 43 72 53 
K (kg/ha) 20 18 23 20 
Weedicides (C£/ha) 33 34 56 39 
Pesticides (C£/ha) 22 15 21 18 

Table S. Types and quantities of fertilizers used in groUDdnut 
produdion. 

Number of 
Type of fertilizer users Quantity N P K 

------------­ kg/ha ------------­

26-0-0 13 95 25 
46-0-0 8 38 17 
21-0-0 7 50 11 
0-48-0 7 70 15 
0-0-52 2 15 7 
16-20-0 16 245 39 21 
14-22-9 9 176 25 17 13 

Total 30 117 S3 20 

Table 6. Types and quantities of chemiads used in groundnut produdion. 

Number of 
users 

Number of 
applica­

tions 

Quantity of chemicals 

Actual Statistical 
dose mean 

Weedicides 
Linuron (Afalon) 
Alachlor (Lasso) 
Dinoseb + Naptalam (Dyanap) 
F1uaziprop-butyl (Fusilade) 
Pendimethalin (Stomp) 
Bentazon (Basagran) 

S 
6 
6 
3 
1 
2 

1-2 
1 
1 
1 
1 

1-2 

--------L or kg/ha -------­

2.3 0.8 
5.3 0.8 

12.8 2.3 
4.S 0.3 
4.S 0.1 
3.0 0.1 

Pesticides 
Dicofol (dust) (Akarol] 
DicofoJ (w.p.) (Acarin) 
Pirirnicarb (Pirirnor) 
Parathion 
Cypermethrin (Cymbush) 
Arnitraz (Mitac) 
Other 

10 
6 
3 
2 
2 
2 
6 

2 
2 

1-2 
1-2 
1 
1 
1 

41.3 
3.8 
0.6 
2.3 
I.S 
6.0 

21.0 
0.8 
0.3 
0.2 
0.1 
0.3 
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Table 7. Own machinery and custom work requirements for gronndnut production by 
operation. 

Own machinery Custom work 

Times Number of Number of 
Operation performed observations h/ha observations Cf/ha 

Land cultivation 2-4 9 3 21 52 
Sowing 1 8 1 22 22* 
Fertilizing 1 2 1 10 3 
Weedicide application 
Chemical application 

1-2 
1-2 

8 
16 }1 

14 
11 

7 
5 

Harvesting 1 6 2 24 138** 
Other 30 2 

Total requirernents/ha 10 227 

* Mechanical sowing rate Cf37/ha. 
**	 Custom work for harvesting includes the following operations: Lifting C£30/ha, com­

bining C£75/ha, baling C£20/ha and transport Cf20/ha. 

Variable costs. The variable costs for the three 
groups were C£884 , Cf914 and C£933 per ha. This 
indicates that expenses on production inputs are ab­
out the same in all the farms studied, and therefore 
the final yield level achieved is decided also by other 
factors such as microclimate and soil suitability. The 
main items contributing to total variable costs were: 
custom work (25%), irrigation (24%), hired labour 
(17% ), seed (16% ), and fertilizers and chemicals 
(14%). Variable costs per ton of pods was Cf338 or 
0.34 C£/kg with a range of 0.25-0.49 C£/kg among 
the different yield groups. 

Fixed costs. Fixed costs of the average farm were 
C£645/ha with a range of C£630 - Cf683 in the diffe­
rent yield groups. The family labour countribution 
was more than 50%. Another 35% of the fixed cost 
was taken up by interest and depreciation of the irri­
gation system, and the remaining 15% by imputed 
rent of land, and general costs. 

Total costs. Total costs include both variable and 
fixed costs and amounted to C£1558/ha in the mean 
farm. The respective values for the three yield 
groups were C£1518, Cf1544 and Cf1616 per ha. 
Total cost per ton of pods was C£576 or 0.58 C£/kg 
and ranged between 0.43 and 0.84 Cf/kg among the 
different yield groups. 

Gross profit. Gross profit was in all groups positive 
and increased from C£244/ha in the first group to 

C£685 in the second and to Cf1453 in the third 
group. Overall average gross profit was C£776/ha. 

Net profit. Farmers in the lower-yield group suffer­
red a loss of Cf390/ha. However, as gross profit was 
positive, the sustained loss was in the form of under­
payment of own productive resources mainly labour 
and land. Net profit in the other two groups was 
C£55 and C£770, respectively, and Cf131 per ha for 
the average farm (Table 8). 

Relation of Yield to Economic Results 

Regression analysis was carried out for best fit re­
lationship between yield, which was used as the in­
dependent variable, and the different economic 
parameters, used as dependent variables. Equations 
1 to 5 show the relationship between gross revenue 
(GR), variable costs (VC), total costs (TC), gross 
margin (GM), and net profit (NP), on the one hand, 
and yield (Yd) on the other. 

R2=0.974GR 10.26 + 0.611 Yd	 (1) 

R2=0.005VC 752.41 + 0.057 Yd	 (2) 

R2=0.027TC 1342.49 + O.077Yd (3) 

R2=0.741GM -742.15 + 0.554Yd (4) 

R2=0.666NP -1332.24+0.534 Yd (5 ) 
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In the above equations the coefficients are highly characteristics, weather conditions during critical 
significant (at the 99% level) except in equations 2 phases of the productive cycle, pest epidemics and 
and 3 where the level of significance is 70% and other factors which are difficult to control. 
80%, respectively. The Ws indicate that yields are 
not signincantly related to quantifiable inputs. This The lines for variable cost, total cost and gross re­
is quite common in agriculture where production venue per ha are shown in Figure 1. The point of in­
conditions cannot be controlled to any great extent. tersection of the lines for gross revenue and total 
The farmers usually apply the required inputs, but cost gives the break-even point. This point denotes 
the actual yield depends in addition on soil the level of yield at which all factors employed re-

Table 8. Costs and retnms per ha of groUDdnUts by yield group. 

Yield group (kg/ha) 

Up to 2000 2000-3000 over 3000 Average 

Number of observations 7 15 8 30 
Mean area (ha) 1.0 1.7 1.1 1.4 

Yield 1. Nuts (kg/ha) 1816 2586 3719 2700 
Price (a/kg) 0.59 0.59 0.62 0.60 

2.	 Hay (bales/ha) 100 140 150 140 
Price (a/bale) 0.57 0.52 0.53 0.55 

A.	 GROSS REVENUE (C£) 1128 1599 2386 1689 

Variable costs (a) 
Seed 152 142 144 144 
Fertilizers 86 52 98 68 
Chemicals 55 50 77 57 
Irrigation 198 229 199 217 
Custom work 180 228 260 227 
Machinery cost 6 3 4 4 
Hired labour 171 171 112 158 
Other 17 19 18 18 
Interest on operating capital 19 20 21 20 

B.	 TOTAL VARIABLE COSTS (a) 884 914 933 913 

C.	 GROSS PROFIT (a) 244 685 1453 776 

Fixed costs (a) 
Rent 01 land 108 90 82 91 
Family labour 278 318 398 328 
Interest and depreciation' 240 214 193 218 
General costs 8 8 10 8 

D. TOTAL FIXED COSTS (Cf) 634 630 683 645 

E.	 TOTAL COSTS (B+D) (Cf) 1518 1544 1616 1558 

F.	 NET PROFIT (Cf) -390 55 770 131 

G. Variable cost per ton (a) 487 353 251 338 
H. Total cost per ton (Cf) 836 597 434 576 

,	 Interest and depreciation refers mainly to the irrigation system which costs £ 14oo/ha (80% 
sprinkler system x £1500/ha and 20% mini-sprinkler system x £1000/ha) and will be depre­
ciated in 10 years at 9% interest. 
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Justification for this behaviour lies in the expecta­
tion for better prices and/or higher yields in the fu­
ture (Tomek and Robinson, 1972; Watson, 1972; 
Shepherd, 1963). 

Variable cost and total cost per ton of groundnuts 
are given in Figure 2. The curves are exhibiting 
downward slopes, because the higher the yield the 
lower the cost per unit of output, with coefficients 
significant at the 99% level of probability. 

The average total cost curve (ATC) per ton of 
pods together with the marginal cost curve (MC), 
which was derived from the total cost equation, are 
shown in Figure 3. The average revenue, which in 
perfect competition coincides with marginal revenue 

;and price, is depicted by line AR=MR=Price. The 
point of intersection of the ATC and MC curves 
gives the level of production which incurs the lowest 
cost per unit of product. The lowest cost point is 
achieved at the level of 4.4 tons/ha, Presently only 
about 15% of the growers in the sample are operat­
ing at this point. According to the theory of produc­
tion, the groundnut growers will maximize their pro­
fits if they equate their marginal cost with their mar­
ginal revenue which, in this case, coincides with the 
going price of pods. The level of production that 
maximizes profit (Ferguson and Gould, 1975; 
Panayiotou, 1980) is 4.76 tons/ha but none of the 
growers in the sample is presently operating at this 
level. 

1500 2000 2500 3000 3500 4000 4500 

YLeLd (kg/h.) 

FJgUre 1. Relatiousldp betweeo Yield (Yd), Grou Reveooe 
(GR), VllriableCost (VC) aDd Total Cost (TC) per 
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ceive full payment for their participation in the pro­
duction process. The break-even point was 2495 
kg/ha, and about two thirds of the growers were 
operating above this point. 

The implications from this analysis are that in the 
long-run all growers must operate at or above the 
break-even point in order to continue producing. In 
the short-run, however, it is possible for a grower to 
continue producing even below the break-even point 
provided he is covering his variable costs: In this 
case all groundnut producers had positive gross pro­
fits (Table 8), i.e. they covered their variable costs. 
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Production Fnnctions and Resource Productivity 

The purpose of the marginal productivity analysis 
is to show: a) the contribution of each factor of pro­
duction to the total product, b) the economic utiliza­
tion of the factors available by taking into considera­
tion the ratio between productivity and opportunity 
cost (factor prices), and c) the substitution of a pro­
duction factor by another leading to cost reduction 
(Heady ana Dillon, 1969). 

The analysis was carried out using the Cobb­
Douglas production function. Equation 6 (estimated 
by the least squares method) had the best fit and, 
therefore, it was used for the productivity analysis. 

I, 

0.132 0.253 0.716 
YGR=1.27 Xl X2 X3 R2=0.782 (6) 

(0.37) (1.56) (1.93) 

)bR represents the gross revenue per annum in a, 
and X l' Xl' X 3 represent the annual cost of land 
(rent), labour and capital, respectively. The coeffi­
cient of each independent variable is the production 
elasticity and indicates the expected increase (or de­
crease) of output that would occur if the amount of 
the input resource was increased (or decreased) by 
one percent, other input levels being held constant. 
The elasticities of labour and capital are significant 
at the 90% level of probability but that of land is not 
significantly different from zero. The variation of 
output explained by the independent variables, as 
indicated by the R2, is 78%. The Cobb-Douglas 
function is mainly used to estimate marginal value 
productivities for mean input of resources, which 
may then be used to indicate whether there is a dise­
quilibrium in resource use. The marginal value pro­
duct for each factor was calculated from equation 7, 
where V represents the value of output, Xi the diffe­
rent inputs at mean level and bi the production 
elasticity (Heady and Dillon, 1969). 

V bi _ =-:- V (7) 
Xi Xi 

The marginal value products for land, labour and 
capital, estimated at the geometric mean input level, 
together with ,the opportunity cost (going price), and 
the marginal return to opportunity cost ratio, are 
shown in Table 9. The marginal value product of an 
input decreases with increasing quantities used when 
quantities of other inputs are held constant. Accord­
ing to the economic theory of production, profit 
maximization is attained when all factors of produc­
tion are used up to the point where their marginal 
value product equals their cost. The marginal value 
product of land was a202/ha compared to a rent 
rate of a131/ha, which means that the producers 
can increase their profits if they employ more land 
per farm in the production of groundnuts. The fact, 
however, that the coefficient for land is not statisti­
cally significant indicates that this suggestion should 
be taken with caution. The marginal value products 
of labour and capital were a6.93/day and 
a1.20/a respectively, compared to a wage rate of 
C£8/day and an interest rate of 9%. The marginal 
return to opportunity cost ratio for labour was less 
than unity, which means that too much labour was 
used while capital input could increase further. 
Although there has been rapid mechanization of 
groundnut production in the last few years, with the 
introduction of the harvesting machine in the early 
1980's, it seems that further mechanization or capi­
tal intensification is needed to replace low produc­
tivity labour. Thus hand weeding, which takes up 
38% of total labour used, could easily be substituted 
by weedicide application. The marginal rate of sub­
stitution of capital for labour shows the decrease in 
total costs by substituting a a's worth of capital for 
labour when output is held constant, and is given by 
equation 8 where bland b 2 are the production 

.elasticities of labour and capital, XL and X k are the 
quantities of labour and capital in a, and Wand r 
are the opportunity costs of labour/h and capital. 
The marginal rate of substitution of capital for 
labour in groundnut production is a1.30/a which 
means that for every a's worth of capital substi­
tuted for labour there is a aO.30 decrease in costs 
(Ferguson and Gould, 1975). 

w 
(8) 

r 

r
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Table 9. Elaticities 01prodactioD, marpw ylI1ue prondllllDCl opportaaity C08t5for ia­
puts ued ia poIUldaat prodactioa. 

Ratio of marginal 

Production Marginal value Opportunity return to 
Inputs elasticity product cost opportunity cost 

Land 0.132 C£202.4/ha C£131.0/ha 1.54 

Labour 0.253 C£6.93/day C£8.0/day 0.87 

Capital 0.716 C£1.Z0/C£ C£1.09/C£ 1.10 

Demand Analysis and Marketing Prospects 

As mentioned earlier, the area under groundnut 
production increased from about 300 ha in 1976 to 
almost 900 ha in 1985 and the output of pods in­
creased by more than four times. This was promoted 
by the introduction of mechanical harvesting in the 
early 1980's. The productivity analysis suggests 
further expansion of the groundnut area per farm 
and further capital intensification in the production 
process, e.g. by substituting chemical weed control 
for handweeding. However, the overall future ex­
pansion of groundnut production is limited by the 
small size of the local market which is rapidly 
approaching the point of saturation. The annual 
consumption of groundnuts in the last ten years has 
been fluctuating around 2000 tons with local produc­
tion substituting increasing quantities of imports af­
ter 1980 (Table 1). In 1985, however, apparent con­
sumption increased substantially but it is believed 
that most of the extra quantities went into stocks 
rather than direct consumption. This is further sup­
ported by the preliminary data for 1986 which show 
that no imports were made in that year even though 
local production was considerably lower than in 
1985. 

With the international prices of groundnut kernels 
at about the price of locally produced pods (about 
60% lower than the locally produced equivalent) it 
appears that there is no possibility of exporting any 
appreciable quantities of goundnuts unless there is a 
major cut in production costs. For the same reason 
there is no possibility for substituting imports of 
groundnut oil with oil produced from locally grown 
nuts. In the foreseeable future, therefore, local pro­
duction and consumption of groundnut pods is ex­
pected to stabilize at around 2500 tons annually. 

10 

Demand analysis based on prices, consumption 
and disposable income for the period 1970-1985 was 
carried out using the following set of linear 
equations: 

(retail level) 
(9) •.... 

(farm level) 

where P and Pf represent the expected retail and r 
farm price, Q the per capita consumption of
 
groundnuts and Y the per capita disposable income.
 

The elasticity of expected retail or farm gate price
 
with respect to quantity, when income is held con­

stant at the mean, is called price flexibility with re­

spect to quantity (F rq.y . F fq.y l and is negative and
 
much below unity (Figure 4). Since the reciprocal
 
of price flexibility under certain conditions repre­

sents price elasticity of demand it is concluded that
 
groundnuts in Cyprus are facing a very elastic mar­

ket demand. This means that there is room for in­

creased demand, and therefore production, if the
 
price is reduced by only a small percentage.
 

The elasticity of expected price with respect to in­

come, when quantity is held constant at the mean, is
 
called price flexibility with respect to income (Fry.q ;
 

Ffy.q) and is positive and below unity (Figure 4).
 
The income elasticity of demand (reciprocal of flexi­

bility) is positive and above unity meaning (Waugh,
 
1964; Panayiotou, 1983) that for everyone per cent
 
increase of the disposable .incorne there will be a
 
larger than one per cent increase in the demand for
 
groundnuts at the going price.
 

The closeness of the price flexibilities at the retail
 
and the farm level indicates that the farm-to-retail
 
spread (marketing margin) is very near to a constant
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percentage of the retail price. Since imported 
groundnut kernels are very close substitutes to local 
groundnut pods a separate analysis was carried out 
in order to decide how these imports and disposable 
income affect the price of locally produced nuts. As 
shown in equation 10, the expected price of local 
nuts (Pe) is inversely related to quantities of both 
local (Oe) and imported (Qi) nuts demanded and di­
rectly related to the disposable income (Y). More 
specifically, the corresponding elasticities (TJ) sug­
gest that for every 1% increase in the demand for 
local or imported groundnuts there will be a de­
crease in price of only about 0.1 % and for every 1% 
increase of the disposable income there will be. an 
increase of 0.6% in the price of nuts. These results 
indicate a highly elastic demand for local 
groundnuts. 
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Regression equations 

13.18 - 1. 74Q + 0.0276Y	 R2 = 0.721 
(0.73) (5.14) 

7.76 - 1.24Q + 0.0211Y 

(0.66) (5.00)
 

S = 5.42 - 0.500 + 0.0065Y
 

Means: Pr = 41.38 Pf = 29.63 S=1l.75 Q = 

The regression coefficients, and therefore the 
elasticities, are statistically significant and the signs 
of the coefficients are consistent with the laws of 
supply and demand. The expected demand for loc­
ally grown nuts (Oe) is inversely related to the price 
of local (Pe) 'and quantities of imported (Oi) nuts 
and directly related to the price of imported nuts 
(Pi) and disposable income (Y) (equation 11). The 
corresponding elasticities (TJ) indicate that for every 
1% increase/decrease in the price of local nuts there 
will be a 3.1 % decrease/increase of the quantity de­
manded (own-price elasticity), and for every 1% 
change in the price of imported nuts and disposable 
income there will be a 2.6% and 2.3% change of the 
demand in the same direction (cross-price and in­
come elasticity, respectively). Finally for every 1% 
increase/decrease of the quantity of imported nuts 
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Figure 4. Price related to collSUlllption per capita (A) and disposable income per capita (B) at retail and farm leYel. 
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~ = 28.04-3.99Qe- 2.43Q;+ 0.026Y R2=0.769 

(1.78) (1.61) (5.17) (10) 

OP; --.9....i. -0.101 - 0.087 0.632n=oQj . p;' 

Q -0.21-0.078~ +0.104~ +0.0024Y-0.464Q;e= 
(3.45) (3.42) (5.02) (4.89) (11) 

R2=0.895 

}Q; • ~ -3.078 2.602 2.285 -0.656 
n-apj Q; 

there will be a 0.7% decrease/increase in the de­
mand for local nuts. The magnitude of the 
elasticities indicates that local groundnuts are facing 
a highly elastic demand and that they are considered 
superior to imported groundnuts. 

The regression coefficients, and therefore the 
elasticities, are statistically significant at the 99% 
level. The signs of the coefficients and the direction 
of change are consistent with economic theory. It is 
evident that there is room for small increases in the 
production of local groundnuts due mainly to the 
highly elastic demand which will allow some expan­
sion without serious downward pressure on prices. 
If, however, production increases substantially with­
out a parallel increase in demand it will depress 
price and reduce producer's income. 

Recent developments appear to create some pos­
sibilities for increased demand for Cyprus 
groundnuts. In 1986 100 tons of pods were exported 
to Belgium and exports of roasted nuts and pods are 
under way to Arab countries. This shows that, de­
spite the price differential against them, Cypriot 
groundnuts enjoy a certain amount of consumer's 
preference due to their high quality, their large ker­
nels and their good taste. It seems that proper de­
velopment of this market, by maintaining quality 
and organizing supply on a regular, long-term basis, 
can provide a good outlet for an additional quantity 
of up to 500 tons annually. From the production 
point of view efforts should be made to increase the 
proportion of large kernels by using suitable var­
ieties and improved farming practices. 
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