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Agricultural Sustainability in Albania
A Production Function Approach

1. Introduction

The economic literature
of the 1960’s and 1970’s
classed the agricultural
sector as subordinate to
the industrial one since it
was thought that the
modernization of the in-
dustrial  sector would
guarantee the majority of
accumulation and growth
together with a certain
stability of agricultural
production. However, the
performances observed in
several developing coun-
tries led to a further reex-
amination of the agricul-
tural sector role. As some
studies highlight, condi-
tions such as erratic and
unequal growth together
with increases in food de-
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Abstract

Among several aspects concerning the concept of sustainable agriculture, a
very important one is related to food security which requires maintaining con-
stant or increasing agricultural productivity over time. Believing that the Al-
banian agricultural farm structure should be reorganized to put farmers in a
more productive condition, thus ensuring a certain level of food security, this
work analyses the existing relationship between land yields (with specific re-
gard to cereals and vegetables) and the availability of factor inputs over the pe-
riod 1970-1997. Among others, inputs such as land size and irrigation capa-
bility are particularly considered. This work concludes by highlighting that an
eventual land merging policy would sustain a more productive Albanian agri-
cultural system.

Résumé

Parmi les divers aspects relatifs au concept d’agriculture durable, il y a la
notion de sécurité alimentaire, qui exige le maintien d’'un niveau constant ou
bien I’augmentation de la productivité agricole dans le temps. Nous estimons
qu’en Albanie, la structure de l’exploitation agricole devrait étre réorganisée
pour que les exploitants puissent se trouver dans des conditions plus produc-
tives, assurant ainsi un niveau certain de sécurité alimentaire. C’est la raison
pour laquelle dans ce travail, nous analysons la relation qui existe entre le
rendement des terres (notamment, des cultures de céréales et de végétaux) et
la disponibilité d’intrants pendant la période 1970-1997. De ces intrants,
nous prenons en compte, en particulier, la taille des parcelles et la capacité
d’irrigation. Nous en concluons en soulignant qu’'une éventuelle politique de
remembrement parcellaire pourrait soutenir un systéme agricole plus produc-
tif en Albanie.

lems which still heavily
affect its capabilities, al-
though the country has
largely overcome the ini-
tial difficulties of the
transition process, main-
ly represented by land
ownership acknowledge-
ment, input market dis-
organization, and lack of
fuel and spare parts (e.g.
Morone, 1998; Hatzipro-
kopiu et al., 1996). Nev-
ertheless, a problem of
inputs scarcity is still par-
ticularly evident in the
sector in question and ba-
sically related to condi-
tions such as low capital
stock per worker, low ir-
rigation capability, and
lack of skills in the input
and output.

Looking through the

pendence from abroad af-
fected a large number of developing countries (Cornia,
1985). In fact, they experienced low or negative rates in
their agrlculture and food output per capita with the re-
sult that the average per capita food supply was lower
than the required quantities.

national statistics, it is
possible to see that over the period 1996 to 1997 the agri-
cultural gross domestic product increased at a very low
rate. Furthermore, the performance of the net domestic
product in per capita terms show negative signs over the

This can also be observed in

Tab. 1. Main Agricultural Performances over the period 1989-1997

the case of Albania, which has 1989 1990 1991 1992 1993 1994 1995 1996 1997

recently come into the Agr. GDP growth rate in % -5.4 -17.4 -240 185 10.4 8.3 13.2 3.0 1.0
; '

WOf!d s spotlight. Several Agr. NDP p/capita (index)* 1110 1056 834  86.1 97.6 1082 1233 1231 1162

studies report how the Al- |Agr. NDP annual variation 102  -54 -222 27 115 106 151 -02 -69

banian agricultural sector

UNDP, 1998; * data from FAO database

faces basic structural prob-

* M.Sc. in Environmental Economics (University of York, UK) and
Ph.D. in Policies for Territorial Sustainable Development (Universi-
ty of Bary, Italy)

** I would like to thank Professor Tasim BESHO of the Institute for In-
tegration of the Albanian Government - Economic Department -
who has provided much needed information by supplying me with
unpublished documents, data and other useful manuscripts.

same period. The table below shows data related to the a-
gricultural sector performance over the period 1989 to
1997, highlighting the disappointing results of the sector
in the final two years.

To comment on such a negative situation, it is often ar-
gued that Albanian agriculture should be reorganized
with the aim of putting local farmers in a condition to be
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more productive. This should also help the country
achieve a certain level of food security, which has not yet
been completely ensured. As various authors refer, guar-
anteeing positive levels of production and consumption is
often said to be one of the main points considered in the
worldwide debate on the sustainability issue (Allen et al.,
1992; Allen, 1994; Altieri, 1988; Conway, 1997; Conway
and Barbier, 1990; Douglass, 1984; Francis, 1988; Lock-
eretz, 1988; Lynam & Herdt, 1989). One of the several
key aspects of sustainable agrxculture is concerned with
the 1mprovement of nutritional standards, and involves
the problem of increasing or maintaining the agricultural
productivity system as constant over time. As is generally
known, the most broadly accepted definition of sustain-
able development derives from the Brundtland Commis-
sion Report and defines it as a specific form of develop-
ment which “meets the needs of the present without com-
promising the ability of future generations to meet their
own needs” (WCED, 1987: 43). In this report agriculture
is also mentioned since it represents one of the most im-
portant sub-sectors of human activities which can play a
basic role in pursuing sustainable development on both a
local and global scale. With regard to this, the report high-
lights that although nowadays there is a consistent avail-
ability of agricultural resources and technologies to face
the expected population growth, the global food security
requires increasing food production to balance the in-
creasing demand. It is also stressed that this aim must be
achieved while retaining the essential ecological integrity
of the production systems. In short, this can be consid-
ered as the cornerstone of the sustainable agriculture con-
cept. In this same sense is the definition given by the FAO
(1988) which is associated to the idea of sustainable agri-
culture “the management and conservation of the natural
resource base and orientation of technological institution-
al change in such a manner as to ensure the attainment
and continued satisfaction of human needs for present and
future. Such sustainable development (in agriculture,
forestry, and fishery sectors) conserves land, water, plant
and animal genetic resources, is env1ronrnentally non-de-
grading, technically appropriate, economically viable and
socially acceptable”. From what we have just said, it may
be possible to say that sustainable agriculture is a concept
mainly concerned with the problem of increasing - or at
least maintaining as constant - the agricultural system
productivity in the long run.

On the basis of such a premise and in agreement with
the idea that one of the earlier meanings of sustainable a-
griculture should be that of achieving appropriate levels
of food security at the local level - especially in less de-
veloped countries - the present study looks at long run
modes of production in the Albanian agriculture, in or-
der to analyse the impact on some outputs of specifically
considered agricultural production factors in relation to
their varying availability over time. In more detail, the
existing relationship between land yields and the avail-

ability of some factor inputs, mainly related to land size
and irrigation, in the Albanian agriculture over the peri-
od 1970 to 1997 will be investigated. To this purpose the
work will be organised as follows. Firstly, an outline of
the country case study and its peculiarity with regard to
the agrarian reform and the irrigation rehabilitation will
be given. Secondly, the development of the theoretical
and empirical framework of this work will be presented.
Finally, a discussion of the empirical findings and some
policy indications will follow in the two concluding sec-
tions.

2. The Albanian Agriculture Between A-
grarian Reforms and Irrigation Needs

It is generally known that the population of developing
or low-income countries are still predominantly rural and
in many cases too dependent on food imports since they
usually need external assistance to meet domestic con-
sumption requirements. This is also the feature of our
country case study. Albania lies in an area of 2,748,000
hectares (equal to 28,748 kmsq.) of which 24.4% is repre-
sented by “arable land”, 14.9% by “pasture land” and
36.6% by “forests”. Another residual 24.1% is represented
by the general item “other uses”. On the basis of this in-
formation, Albania’s natural vocation for agriculture is
evident.

Tab. 2. Land Usage (in hectares) at 1996 The arable land 1s

= used for growing

Type of area Hectares Y% crops such as

Total area 2,875,000 1000 | wheat, maize and

Arable land 702,000 2441 yegetables for

Pasture land 428,000 14.9 about 577,000 ha.

Forests 1,052,000 3661 (82.2%) About
h 2.1 y (OR

| Other uses 693,000 | 428,000 ha. (17.8%)

INSTAT, 1996 are taken over with

orchards. A further 45,000 and 20,000 hectares are for the
cultivation of olives groves and vineyards respectively
(Pugliese, 1998: 91-92).

With regard to the demographic aspect, Albania ac-
counted 3,324,000 inhabitants in 1997, so its average pop-
ulation density is 115 inhabitants per kmsq. For this rea-
son it is considered one of the most populated countries
in Europe. The population is more concentrated in the
coastal areas than in the inland zones. In fact, about 50.3%
of the entire population lives in the coastal districts where
it is possible to find a higher population density of 209,5
inhabitants per kmsq. Looking at the table below it is pos-
sible to find that more than half of the entire population
(54.09% in 1997) is statistically classified as rural popula-
tion, although it is possible to observe a decrease from
64.84% in 1987 to 55.98% in 1996 and 54.09% in 1997
(Vecchione, 1998). Furthermore, observing the data in
1997, about 761,000 workers, corresponding to 58.49% of
the entire Albanian labour force, are employed in the a-
gricultural sector.

29



NEW MEDIT N. 3/2003

While examining the con-

Tab. 3. Population Data for the period 1989-19 97 (in tho usands)

tribution of the agricultural
sector to the GDP, the sig- 1989 1990 1991 1992 1993 1994 1995 1996 1997 |
wilicant role played by this | Total population 3254* 3,286 3297* 3,190 3,167 3202 3,204 3,283 3,324
CCOIIOHHC sector ll’l the na- Rural population 2,097* 2,080 2,108* 2,024 1,852 1,857 1,868 1,838 1,798
tlonal economy can be con- % of tot. popul ation 64.44 63.30 63.94 63.45 58.48 57.99 58.30 55.98 54.09
firmed. As seen in the table Tot. labour force 1,545*% 1,571* 1,580* 1,580* 1,364 1,423 1,309 1,274 1,301
below, the agricultural — Pop. active in agr'. 847* 857* 85 3* 843* 828* 812* 750 761 761
- affects the GDP greatly :@Pftot. poeylatlorz 7 54.82 54.75.’{ 53.957 53.35 60.7Q 57.06 ) 757.30 59.73 5&
showing a contribution O% our elaboration on data from UNDP, 1998; * data from FAO database
or 8

55'09; /Odllr; 1591?11 of foreign 71:ab. 4 GDP by Main Sectors (in million of leks) for the period 1990 - 199;l/ith curreﬁt price
trade, Albania is still heavi- 1990 1991 1992 1993 1994 1995 1996 1997
ly dependent on imports. Total GDP 16,813 16,404 50,697 125,334 184,393 229,793 280,998 337,114
Furthermore, Wlth regard Agriculture ‘ 6,762 6,967 27,491 68,484 100,755 125,435 148,318 188,698
to the Albanian external as- | Industry 6,252 5,260 8,548 17,362 23,112 26943 35,137 41,782
sistance needs it is possible | Services | 3799 4177 14,658 39,488 60,526 77,417 97,543 106,634
to see that the Country iS Agr. GDP (% of total) 40.22 42 .47 54.23 54.64 54.64 54.59 52.78 55.97
still an aids receiver, even if our elaboration on data from UND P, 1998: 86 - . ) T
the sent aids quota shows a
decreasing trend. Tab 5 Foreign Trade and Aids (ln million of leks) for the period 19 93 - 1997

Under an administrative T e mp— 1995 1996 1997
aspect, Albania changed its — ——
political—administrative as- Export 12,500 13,386 18,710 22,001 21,044
sets as a consequence Of the Import 42,982 51,913 60,312 94,947 92,299
introduction Of " law it Changes - 30,482 -38,527 -41,602 -72,946 -71,255
1992 Wthh called fOI‘ the Aids 15,355 5,105 5,835 3,113 2,722

establishment of ten new | “NPP/1998:90

districts and 12 prefectural
areas. Hence, under the territorial organization profile,
Albania is now divided into 12 Prefectures, 36 Districts,
56 town Councils and 306 Corporations.

Without entering into historic details too much, it is
still important to refer to some aspects which can help un-
derstand the evolution in the agricultural organisation of
the country. Between 1944 and 1945 an early agrarian re-
form was realised in Albania as a consequence of the in-
troduction of a new political system which was based on
a dictatorship characterised by the strictest application of
Stalinist principles. This reform allowed each landowner
to hold only 5 hectares of land. Thus a huge land distri-
bution programme started and 170,000 hectares were dis-
tributed amongst 70,000 rural households, which were
not previously landowners. Contemporary to the imple-
mentation of this land distribution programme, an agrar-
ian collectivization process was started and successively
developed, which led to the establishment of agricultural
cooperatives and state farms. As a result, between 1975
and 1990 the structural and productive agricultural as-
pects were characterised by the presence of 492 agricul-
tural cooperatives, which utilised 70% of the arable land
and each with an average size varying from 550 to 1,002
hectares. Another 150 state farms which farmed 24% of
the arable land and with an average size varying between
1,070 and 1,126 hectares. A further 332,000 private pro-

duction units existed which utilised 6% of the arable land
and with an average size of 0.12 hectares. Although the
communist constitution prohibited people from organis-
ing private farms the private units were basically tolerat-
ed due to the proformances of efficiency and best contri-
bution to the total agricultural product they showed
(Pugliese, 1998).

A second agrarian reform was started in Albania after
the elections in March 1991 as a result of political changes
which substituted the dictatorship for a democratic sys-
tem. Hence, a spontaneous decollectivization process was
begun and dismantled the previous system of coopera-
tives. Land, livestock and other useful farming imple-
ments were distributed among the components of these
cooperatives while greenhouses, cowsheds and other un-
shareable structures and objects were effectively de-
stroyed. By the end of 1993, the aims of this second a-
grarian reform were considered achieved. In fact, about
80% of the former state farms and 93% of the former co-
operatives’ lands were distributed. As a result of this land
distribution process, the agricultural productive system of
Albania was characterized by farms with small- sized
lands and composed of more than one piece of cropping
area, which were often far from one another. An analysis
carried out between 1993 and 1994 found that the farming
area was about 1.2 hectares and that each farm is on aver-
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age composed of more than | Tab. 6. Farming Areas, Number of Land Pieces and Distances per Prefectures as at the year
3 pieces of land. Further- | ;994
more, the cr opp ed areas Pretectures  Awerage of  No. of land Distance of land pieces from farmer's Average distance of farms
were roughly far more than farming area pieces house (in metres) from agricultural markets
1.5 km from each farm (in ha.) (inkm.)
(Henao 1994) At the time averge min max products inputs
of writing, we can still ob- | gerat 108 3.7 1433 435.67 3,556 10 123
serve that the agr icultural or- | piper 0.885 3.5 1,281 346 3,600 8 8
ganization has remained un- | Durres 1125 3 1,737 1305 4,591.5 6 5
changed and very similar to | #basan 1.03 3 862.5 20 2,601.5 12 12.5
the one referred to in the |Fier 2.1 3 3,142 677.5 6,250 10 13.5
analysis of the period we are | Gijirokaster 1.7 4 2,786.3 715 5,285.7 5.7 10.7
referring to. Korce 1.14 5 1,165 350 4,200 16 10
With regard to altitude | Kukes 0.4 4 854 333 2,343 33 33
zones, it is found that passing Lezh 127 3 278.7 69.7 404.3 13.7 26.3
from the flat to mountainous | Shkoder 1.32 2.7 461 15 2,105.3 15 14.7
areas of Albania the percent- Tirane 118 3 1,418 327.5 3,752 5 55
age of Bitms which have an | Vove 1.28 5 1,759.5 575 4912 34.5 36
average size between 0.5 and Averages 1.209 3.57 1,431.5 - - 14.7 15.625
1.5 hectares tends to de- |Henao 1994

crease, even though they are
still predominant. However, the average farming area per
individual is found to be between 0.08 and 0.43 hectares
and between 0.20 and 0.28 hectares per farmer family.
From what we have just shown, it can be easily per-
ceived that such an organization of the agricultural sector
of the country negatively affects the technical and eco-
nomic efficiency of the farms. Indeed, evident are the
problems linked to, for instance, time wasted in order to
go from one field to another, difficulties of efficient
mechanization for cropped areas of a small size, and diffi-
culties in working and keeping watch over the land.
Another problem heavily affected the Albanian agricul-
ture. Since the distribution of the arable land in the early
1990s was not made on the basis of any technical plan, the
water resource was used improperly in the irrigable areas
with the consequence that the irrigation system was seri-
ously damaged very quickly. Hence, the agricultural sec-
tor suffered from the problem of scarcity and in many
cases of the lack of water supplies for quite a long time, al-
though the country has well developed ground and un-
derground water resources.' Actually, the problem was
related to water distribution for irrigation purposes
which still today has not yet been completely solved.
Such a situation represented one of the main emergencies
for the Albanian reconstruction since it played a damag-
ing role against the health of its whole economy. There-
fore, Albania soon needed interventions to organize the
dlStrlbuthl’l of water supphes for agncultural purposes in

"It has been observed that Albania has substantial annual rainfall even
though it has dry summer seasons. In fact, less than 20% of the annual
rainfall occurs in the period between April and September. The crop
water deficit between June and August ranges from between 400 and
500 mm which cannot be supplied from soil moisture. As should ap-
pear evident, irrigation is necessary for summer and perennial corps.
(World Bank’s on line document, 1999).

order to allow farmers to increase the production of their
crops. After all, there is general agreement in observing
that improvements in water supplies in agriculture can
yield increases in agricultural output, can stabilize agri-
cultural returns, and promise to reduce unemployment
and to stimulate economic development in rural regions
(Young and Haveman, 1985: 501).

It must be highlighted that the construction of irriga-
tion and drainage schemes was given high priority in the

Tab. 7. Farm Structure per Altitude Zones

area on average

Zones % per family  per individual

Mountain

< 0.5 ha. 53.7 0.2 0.09

0.5 -1.5 ha. 315 09 0.17

1.5 - 2.0 ha. 8.3 1.8 0.30

> 2.0 ha. 6.5 2.7 0.41
High lands

< 0.5 ha. 30.7 03 0.10

0.5 -1.5 ha. 47 .1 1.0 0.19

1.5 -2.0 ha. 12.6 1.8 0.26

> 2.0 ha. 9.6 27 0.43
Hills

< 0.5 ha. 11.8 03 0.13

0.5 - 1.5 ha. 44 .8 1.0 0.17

1.5 -2.0 ha. 22.4 1.8 0.33

> 2.0 ha. 21.0 2.7 0.42
Coastal lands

< 0.5 ha. 5.0 0.3 0.12

0.5 -1.5 ha. 42.6 1.0 0.21

1.5 -2.0 ha. 20.3 1.8 0.31

> 2.0 ha. 32.1 2.8 0.41
INSTAT, 1996
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dictatorship period too. Indeed, by the mid 1980s they
covered about 423,000 (60.2% of the total arable land) and
430,000 hectares respectively. At the end of the 1980s
when the socialist regime was in decline and with it also
its economic organization, many irrigation and drainage
schemes entered into a vicious circle represented by inad-
equate budget allocation and deferring maintenance caus-
ing system deterioration and unreliable water delivery.
The situation became even worse after 1992 when a pop-
ulation furious with the social problems suffered between
1990 and 1992 destroyed everything which could be
classed as public property. As a result and with specific re-
gard to the irrigable area a decrease from 423,000 hectares
in 1989 to 340,000 in 1994 was observable. Thanks to the
large foreign assistance Albania received after its conver-
sion to a democratic system, several projects for the de-
velopment of the various productive sectors were start-
ed. Of course, agriculture was recognised as one of the
most important economic sectors to which high priority
should be given. However, for the above-referred rea-
sons, the irrigation sub-sector received more attention
than others.

Therefore, the Irrigation Rehabilitation Project (IRP)
represented one of the most important development proj-
ects in Albania. It cost 44.5 million dollars and was start-
ed by the Albanian Government in December 1994 with
the financial support of the World Bank and co-financed
by a number of international cooperation agencies and
national governments. The IRP ended in September 1999
and aimed to relate the Albanian irrigation sub-sector to
the new productive structure of the agricultural sector.’
The project concentrated attention and efforts on physi-
cally rehabilitating irrigation and drainage systems in sev-
en Districts: Durrés, Fiér, Kavajé, Krujé, Lagi, Lushnjé
and Tirané. Its implementation proceeded as shown in the
following table, which illustrates the enlargement of the
irrigated and the drained area achieved for each phase and
District.

3. Theoretical and Empirical Framework
of the Production Function Approach

As disclosed in concluding the first section of this work,
our aim is to analyse the importance of some specific pro-
duction factors in relation to their varying availability be-
tween 1970 and 1997. In view of this aim the production
function approach is used. Here we describe the Albanian
agriculture as Q = f(Xy, Xy,... Xn) where Q is the annu-
al output, X; is the quantity of the 1* input. By relating the
parameters of this function to appropriate indicators of
factor availability, which will be further presented, it
should be possible to identify the role of each production
factor at 1ts various stages of development. Broadly s-
peaking if we think that the availability of agricultural
production factors also depend on policy decision, the re-
sults of our analysis will help us to suggest some pohcy in-
dications on the reorganization of the Albanian agricul-
ture. In other words, in the production functions to be es-
timated we assume that the output quantities depend on a
vector of factor inputs mainly represented by land size
and irrigation capability. Furthermore, factor inputs such
as land use intensity, mechanization and fertilizers con-
sumption are also considered. In more formal terms, the
production function we will estimate may be described in
the following general form:

Qt = f(LSt, ICIt, LUIt, Mt, Ft)

where Qt: is the product output (in quintals) at time t;
LSt: land size (in ha.) at time t;
ICIt: irrigation capability (index) at time t;
LUIt: land use intensity (index) at time t;
Mt:mec hanization (no. of agricultural machines)
at time t;
Ft: fertilizers consumption (in quintals) at time t.

With regard to the dependent variable Qr, the estima-
tions we will present below are based on data for cereals
and vegetables. For cereals the aggregated data between
wheat and maize will be taken into consideration. As re-
gards  veg-

Tab. 8. Results of the implementation of the IRP by implementing phase and per District (in ha.) etables, the
el _— phase 3 phase 5 phase 6 Total sum of veg-
_ Ena,s;;_ iy Mar. phase 4 Jan.97-  Jan.98- irri‘g’a;’e J Total etables and

Districts Oct. 94  94-Mar.95 95;[3ec. Jan. 96-Dec. 967 (Mar. 9 8) (Se pt. 99) i drained area pqtatoes
V(irr. area) (irr. area) (irr. area) (irr) (drain.) 'tr' ares ILr- drea B 7 will be com-

Durres - 620 5,200 2,100 4,370 1,616 - 9,536 4,370 Prlflted‘

Fier 1,600 10,576 3,793 5,998 31,054 4,150 420 26,537 31,054 ese Crops
Kavaje 2,200 2,440 3,060 1,000 8,990 1,300 - 10,000 go00 | have been
Kruje - 3,470 3,705 - 6,323 255 1,521 8,951 6,323 | Chosen be-
Lagi . 1,160 1,950 4,890 7,750 - 750 8,750 7,750 | CAuse as can
Lushnje 2,600 2,569 3,200 4,438 48,300 8,150 8,455 29,412 48,300 be Obser‘_’ ed
Tirane - 220 4,230 2,236 3,081 407 - 7,093 3,081 | by looking
Total 6,400 21,055 25,138 20,662 109,868 15,878 11,146 100,279 109,868 | At the na-
MAF of Albania, 1999, unpublished data t}onal statis-
— tics  they

? A new Irrigation Rehabilitation Project (the second IRP) was started in
Febrauary 1999.

were and still are the four main agricultural products in
Albania (Instat, 1996). Furthermore, they are those most
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homogeneously distributed over the entire territory since
they are more or less uniformly grown throughout the
Albanian farming area.

Linear and log-linear functional forms for each crop will
be considered in our estimations. The rationale of this
procedure lies in the fact that each of these functional
forms allows different levels of interaction between the
variables represented by the factor inputs. In fact, one of
the assumptions made for the linear form is that of no
collinearity, which means that, there is no exact linear re-
lationship between the regressors. Summarizing, the lin-
ear form assumes constant marginal products and it has
the feature to exclude any interaction between the inputs
(Gujarati, 1995). It is argued that although the lack of in-
teraction terms represents a restrictive condition, the lin-
ear functional form is much used in literature, partlcular-
ly when estimates are related to wheat production and
low input levels (Acharya G., 1998: 144). The log linear
form assumes constant input elast1c1ty and variable mar-
ginal products. In fact, a peculiarity of the log linear mod-
el is given by the fact that the estimated coefficients “B” of
the model represent the elasticity between the output “Q”
and the individual variables (Gujarati, 1995: 166). In oth-
er terms we will estimate the following functional forms:
a) linear: Q= o+ BILS + B2ICI + B3LUI + B4M
+B5F + B6D + &

InQ = o + B1InLS + B2InICI + B3InLUI
+ P4inM + BSInF + 6D + &

b) log-linear:

where the term identified by & is the random disturbance
associated with the production function. For the econo-
metric estimation of the above functional forms the Or-
dinary Least Square (OLS) methodology has been used.
Time series data for the period 1970 to 1997 and for each
of the considered variables are used. Agricultural outputs
are measured in quintals. Land size is measured in
hectares. Irrigated and arable areas are also expressed in
terms of hectares and are used to form an index of “irri-
gation capability” which is defined here by the ratio irri-
gated land/arable area. A further index used in this analy-
sis is the “land use intensity” which is given by the ratio
harvested area/arable area and whose measures are always
expressed in terms of hectares. The data with regard to the
mechanization and fertilizer consumption are expressed
in number of agricultural machines and quintals respec-
tively. The economic priors for the econometric models
utilized in carrying out this analysis are summarized as
follows.

LAND SIZE. On the issue regarding the relationship
between the agricultural productivity and land size, more
than one view has been expressed. However, it can be
generally stated that for crop production only the actual
land cultivated enters the technical production function

in an evaluation of returns to scale. So, solely approaching
the technical input-output efficiency issue, in the agricul-
ture of developing countries, there are strong reasons to
expect approximately constant returns to scale (Berry and
Cline, 1979). As proof of this, in the wide body of agri-
cultural economic literature the majority of studies con-
taining empirical production function estimates show this
result, although different views refer to an inverse rela-
tionship existing between output and land size when the
introduction of costly technological advances are taken
into consideration (Berry and Cline, 1979; Giligan, 1998;
Warriner, 1970). With specific regard to the Albanian a-
gricultural case we are induced to think as follows. Al-
banian farmers suffer from a lack of financial resources s-
ince they are extremely poor and do not have easy access
to agrarian credits. They are therefore unable to organize
a capital-intensive production scheme on their small
farms. As a consequence, it is not wrong to consider only
the effect of the land size on agricultural productivity.
Hence, a positive and approximately constant relation-
ship between the considered agricultural outputs and land
size may result, which can be mathematically expressed
by dQ/dLS = 0.

IRRIGATION CAPABILITY INDEX. As already
mentioned, one of the main benefits we gain from water
supply improvements in agriculture is the increase in a-
gricultural production. For this reason, a positive rela-
tionship is expected to exist between the two variables
represented by agricultural outputs and the improvement
in water distribution for irrigation purposes. Symbolical-
ly dQ/dICI > 0.

LAND USE INTENSITY INDEX. The expectation is
a positive relationship between agricultural outputs and
land use intensity. In fact, it is easy to recognize that a
more intensive use of the land for growing a particular
crop would mean an increase in the production of that
considered crop, mathematically expressed by dQ/dLUI
>0.

MECHANIZATION. Considering the Albanian agri-
cultural reality, which is formed by farms with an average
size of 1.2 hectares, as previously reported, it seems im-
portant to refer to the economic law on diminishing mar-
ginal productivity of factor inputs while speaking about
the relationship between agricultural output and mecha-
nization. Hence, our prediction is that a negative rela-
tionship should be expected, symbolically defined by
dQ/dM < 0.

FERTILIZER CONSUMPTION. Studies say that in
the agricultural sector of developing economies it is nec-
essary to minimize the reliance on purchased inputs.
However, it is also necessary to have some bought-in in-
puts such as fertilizers since they represent one of the
main inputs to improve production quantities (Metcalf,
1969: 82-83). As a consequence, a positive relationship is
expected to exist between agricultural output and fertiliz-
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er consumption, which can be mathematically expressed
by dQ/dF > 0.

A DUMMY VARIABLE is also considered in our
analysis with the aim of highlighting the agrarian struc-
tural change between the previous period of dictatorship
(dummy = 0) and that of the post-agrarian reform (dum-
my = 1), even though the presence of a collinearity prob-
lem between the land size and the dummy variables can
easily be predicted. In fact, since the setting of the dummy
variable broadly follows the trend already expressed by
the land size variable, its expectations should reflect what
has previously been said with regard to the expectations
on the land size variable. In symbols, it should be dQ/dLS
= 0.

The data series considered in this analysis are at a na-
tional level and they include all levels of the pre-agrarian
reform organization: state, cooperatives and private
farms. The main data sources have been identified in the
FAO agricultural statistic database which have been up-
dated in some cases by using data reported in the “Statis-
tical Yearbook of Albania” edited by the Statistical Al-
banian Service, although some are as yet unpublished.

4. Empirical Results of the Analysis

ables. It has an adjusted R’ of 0.915 and a F-statistic equal
to 73.552. Both of these values suggest a good fit of the
model. It is possible to observe that all the expectations
on the signs of the single parameters have been respected
showing a high level of significance (at 1% level) with the
exception of the irrigation capability index which results
significant at a level of 5%. In particular, it has to be not-
ed that the linear form for cereals confirms the hypothe-
sis of a positive relation between the dependent variable
represented by output and the land size independent vari-
able. In fact, the marginal effect computed by the econo-
metric estimation shows that an increase of one hectare in
the average size of the farms would produce a cereals pro-
duction increase of 28,865.497 quintals, holding constant
all the other influences. In the same way, the impact pro-
duced by the effect of the irrigation capability index and
land use intensity variables is shown to be positive, so that
a 1% increase in each of these variables produces an in-
creasing marginal effect of 8,279,609.3 and 26,412,397
quintals respectively. The dummy variable, which has
been set in order to highlight the presence of a structural
change in the Albanian agriculture, also shows a high lev-
el of significance and follows the same relationship which

The parameters of the estimated production func-

Ta.b 9. Specification of the Vanables used in the Econometric Mode/s

tions define long run modes of production. They
take into consideration the change of factors avail-

ability over the considered period of time from 1970 ILCSI
to 1997. The specification of the symbols used to de- ||,

fine the variables in the considered functions (linear |,
and log-linear) and their empirical findings achieved |
through their econometric estimation - for which an

Q (dependent variable)

Dummy

Outp ut (in quintals)

Land Size as national average (in hectares)

Irri gation Capability Index (computed ratio)
Land Use Intensity (computed ratio)
Mechanization (in no. of agricultural machines)
Fertilizers consumption (in quintals)
Agricultural structural change

SPSS software version 9.0 was used — are

shown in the following two tables.
All the estimated functional forms show

: : i = Varlables
acceptable levels of multicollinearity with
the exception of the variables represented o
by the land size and the dummy as expect- | .
onstant

ed. In fact, for each of them, looking at the
variance inflation factors (VIF), it is possible | ¢
to see a very low level of multicollinearity
for all the estimated parameters, while very |
high multicollinearity levels are shown with
regard to land size and dummy variables.
However, as is possible to observe by look-
ing at table ten, where the regression results | m
are shown, the two most satisfactory ver-
sions of the achieved estimations are repre- |F
sented by the linear form for cereals and the

Ll

log-linear one for vegetables and potatoes. | Dummy
To verify this, a Reset Test was run which

confirmed what has just been said. For this | Adjusted R
reason, only these two versions will be tak- | Fstatistic
en into account in our discussion. cr:ll:?s;fv

Tab 10. Results ofthe Parameter Est/matlons

Linear Linear Log-linear Log-linear
(cereals) (vegetables + (cereals) (vegetables +
potat oes) potatoes)
- 3.7E+07* - 1.0E+07* 2.099 6.320%**
(- 12.439) (-4.118) (0.566) (1.807)
28865.497* 10877 .406* 1.169** 1.376*
(10.465) (3.147) (2.134) (2.837)
8279609.3** 12393397* 0.794** - 3.7E+07*
(2.604) (4.772) (2.551) (-12.439)
26412397*
(10.802) _ ) ’
-334.976*
) (- 2.844) ) '
- - 0.449*
(9.580) )
30569477 * 13087041* 8.566** 9.724*
(10.396) (3.742) (2.334) (2.960)
0915 0.875 0.883 0.850
73.552 48.179 51.782 52.123
28 28 28 28

The linear model for cereals accepts four
out of the six investigated independent vari-

t statistics in parenthesis; * 1% of significance Ievel **5% of significance level; ***10% of significance level
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is between output and land size, as predicted.

The log-linear model for vegetables and potatoes also
performs well, showing an adjusted R? of 0.850 and a F-
statistic of 52.123. The model accepts just three out of the
six investigated parameters. All the accepted parameters
are highly significant (at a 1% level). This model also con-
firms our predictions on the accepted variables. In fact,
the land size elasticity of the vegetables and potatoes out-
put performs a positive relationship between the two vari-
ables performing a valuable value of 1.376. This means
that a 1% increase in land size generates an increase of
about 1.37% in vegetables and potatoes production. The
irrigation capability index elasticity of the considered out-
put also shows a positive relationship equal to 0.988. Even
in this case, the meaning is that a 1% increase in the irri-
gation capability increases the vegetables and potatoes
production by about 0.98%. Furthermore, the dummy
variable is also found to be significant.

5. Discussion

The aspects related to the land size and irrigation capa-
bility are those on which a more detailed focus will be
made, since they represent the main investigated variables
which this analysis aims to refer to.

With regard to cereals, the substantial positive relation-
ship found between output and average land size, strong-
ly supports the fact that an increase in the average of farm-
land size would lead to an increase in the total cereals pro-
duction. Therefore, in order to gain higher cereals pro-
duction levels, a dimensional reorganization of the Alban-
ian farms structure should not be disregarded. In fact, it
would seem that the small size of Albanian farms does not
verify the results obtained by other studies, where it is s-
tated that small sized farms are more productive and effi-
cient than larger ones. This would probably be due to the
high level of land fragmentation which characterizes the
Albanian agriculture and as previously observed. Regard-
ing the policy implication, this result would strongly sug-
gest the need to implement a land merging policy. In fact,
the particularly small land size was only justifiable to sat-
isfy the needs of the “post-emergency period” (1991-1993)
when it was of major importance for the Albanian gov-
ernment to develop a self-consumption oriented economy
to deal with the starving population. Now, farmland sizes
would need to be at higher levels if a market oriented a-
griculture is to be formed. Higher land size levels would
also give farmers the possibility to introduce agricultural
machinery, which would be used in a more efficient way.
A second finding of interest concerns the sensitivity of the
cereals output with regard to the irrigation capability in-
dex. This result would confirm the importance of the ir-
rigation factor input in the Albanian agriculture. The im-
provement of this factor input deserved and still deserves
more attention since the passage from a self-consumption
economy to a market oriented one requires greater irriga-
tion capability in the agricultural fields.

Moving onto treating the log-linear functional form for
vegetables and potatoes, it is possible to observe that it
gives the same evidence shown by the linear form for ce-
reals. The parameter performing the relationship between
land size and vegetables and potatoes output shows a valu-
able land size elasticity of the output. Therefore, in this
case it should also be argued that a merging land policy
would put Albanian farmers in the condition to produce
higher levels of vegetables and potatoes and in a more ef-
ficient way. With regard to the aspect concerning the Al-
banian irrigation capability for vegetables and potatoes
cropping, the importance of this factor input impact
should be stressed. As in the case of cereals, similar con-
siderations should be made with regard to the vegetables
and potatoes cropping concerning the irrigation capabili-
ty aspect.

6. Concluding Remarks

This empirical research provides evidence that Albanian
agriculture would result more productive in the case an
increase in farmland size were allowed. In fact, referring
to the econometric models developed in this work, the es-
timated parameters of agricultural factor inputs clearly
show that an eventual increase of the land size would also
surely and significantly increase the yield of the investi-
gated crops. Similarly, the effect produced by the irriga-
tion capability on both of the considered crops is particu-
larly significant. These findings support the idea that the
implementation of a land merging policy together with an
enlargement of the Albanian irrigated land should pro-
duce beneficial effects on the total agricultural produc-
tion. While the enlargement of irrigated land is being de-
veloped with thanks to the work of the World Bank,
which at the beginning of 1999 began the second phase of
the Irrigation Rehabilitation Project, this time involving
different Albanian Districts, it is not possible to say the
same with regard to an eventual implementation of a land
merging policy by the Albanian government. Even
though the improvement of agricultural performance is
not only due to a reorganization of the agrarian farm
structure, which only considers the land size, the need to
put Albanian farmers in the condition to produce more in
the sense of quantity and quality would initially require
an enlargement of the farm size.” This would be a condi-
tion which should allow farmers to introduce more ap-
propriate machinery to their farms with the consequence
of improving the quantity and the quality of their pro-
duction and opening the way to a possible industrializa-
tion of the agricultural sector.

However, limiting the argument to a short run view,
the importance of putting Albanian farmers in conditions
to produce higher levels of output, and in the most eco-

* Of course, the interaction of other aspects such as farmers skills, the
functioning of domestic agricultural markets and the links with inter-
national markets of agricultural products should also be considered.
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nomically efficient way must be stressed for some specif-
ic reasons. Even though in Albania there are no signifi-
cant signs of food shortage and malnutrition, the recent
Kosovan crisis has endangered the general Albanian eco-
nomic instability and has led to a deterioration of the
overall food security of many households and to an in-
crease in poverty levels.' However, in some FAO reports
it is also recognized that the precarious food security ex-
perienced by many Albanian households is attributable to
the general economic and development difficulties that
the country has experienced through the 1990s, rather
than solely to the extraordinary circumstances created by
the Kosovan crisis. Whichever is the case, achieving a
higher level of food security - that is considered one of
the key elements for sustainable agriculture - would mean
sustainable agriculture and rural development would be
more easily pursued.

To conclude, it must be added that to approach to the
idea of sustainable agriculture in a more satisfactory way,
the need of safeguarding ecological integrity should be
taken into consideration as a further key aspect. With re-
gard to this, it would be valuable to verify whether and
how a land merging policy can affect the natural environ-
ment. The aim would be to understand eventual relation-
ships existing between the land size of farms and some
variables characterising the local natural environment.
This could be the aim of further research.
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