
1.  Introduction

Over the past fifty years, the agricultural sec-
tor has played a changing role in the Algerian 
economy. As a result, agricultural production 
has been strongly influenced through pricing 
and subsidy policies which have not achieved 
the expected results. It turns out that the poor 
performance recorded over such long run period 
is due to the alteration of the incentive structures 
of agricultural production. The more interesting 
aspect, in the context of Mediterranean agricul-
ture, is that price volatility affects the food se-
curity (Lacirignola et al., 2015) and harms the 
performances of poor small farmers. Therefore, 
a detailed and in-depth examination of the agri-

cultural supply in Algerian agriculture is needed. 
In order to do so, supply response modeling is 
a tool largely used to evaluate the effectiveness 
and success of pricing policies regarding farm 
resources allocation, the role of the agricultural 
sector, and provides insightful assessments for 
formulation of economic policy in agricultural 
production sector.

To the extent that studies on agricultural supply 
response are almost absent in Algeria, this study 
is an attempt to examine the responsiveness of 
Algerian agricultural production to changes in 
economic incentives during 1966-2018 period 
(by taking into account the non-stationarity of 
time series involved in estimation). However, 
the aim of the study is to test whether there is a 
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cointegrated relationship between some selected 
crops production and their own prices, by using 
the Error Correction Model (ECM) approach – 
as the more general approach in modeling ag-
ricultural supply response than the extensively 
used Nerlovian partial adjustment model ap-
proach. In other words, do Algerian farmers re-
spond normally to economic incentives (prices)?

Insofar as there are no recent studies which 
answer this question in the Algerian context, 
economic theory offers a set of hypotheses 
which have been submitted repeatedly to em-
pirical verification around the world. In devel-
oping countries, the hypothesis that has been 
approved by earlier empirical studies claims 
the perverse effect of farmers towards eco-
nomic incentives1 (or at least non-response at 
all). The proponents of this hypothesis were 
not completely wrong. It turns out that they 
neglected the environment and the economic 
system in which farmers live. As concluded by 
Ghafouri (1988), as the only study of the agri-
cultural supply response in Algeria, the institu-
tional subset of constraints can be summarized 
in market imperfections that would prevent the 

1  For the arguments in favor of this hypothesis, see Ozanne, 1999.

underdeveloped agriculture from exhibiting a 
significant response to price changes.

This study uses a sophisticated methodology 
(a cointegration analysis followed by an ECM) 
on official data (provided from the FAO) to con-
firm that Algerian farmers do respond signif-
icantly or at least becomes more responsive to 
economic incentives.

The paper is organized as follows. Section 
2 presents briefly the study context and the re-
search hypothesis for the subject of agricultural 
supply response. Section 3 explores the research 
methodology and the ECM approach. Section 4 
reports and discuss the main results of the study. 
Section 5 concludes.

2.  Agricultural supply response: study 
context and hypothesis

One of the salient features of the Algerian ag-
riculture is its relative importance in terms of 
the positive trend of the gross production value 
(reaching 16220 million constant USD in 2018) 
along with its value added as shown in Figure 
1. On the other hand, the share of value add-

Figure 1 - The evolution of the value added and the gross production value of agriculture in constant 2005 
million US$ (FAO statistical database, 2020).
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ed of agriculture in the GDP displays no trend 
(Figure 2). Nevertheless, the contribution of the 
agricultural sector shows a net decline in the 
socialist regime environment (until 1984), a net 
increase in the beginning of the transitional re-
gime (1984 to 1991), another decline until 2008 
(where Algeria spent the highly unstable polit-
ical decade and its consequences), and recent-
ly the agricultural sector regain its importance 
with increasing share.

Therefore, with this sketch in mind, the ag-
ricultural supply response in Algeria, since the 
independence (1962) until now, has been limited 
mainly by structural and institutional constraints 
that have persisted despite the many reforms 
(as well climatic factors are also crucial deter-
minants of the supply).2 The study of Ghafouri 
(1988) should by highlighted here. His study 
covers twelve-year period (1972-84) and ap-
plying the Nerlovian model on four agricultural 
products, namely: citrus, grapes, cereal produc-
tion and gardening products. His empirical re-
sults were unsatisfactory, in his words “not even 

2  Whereas, this aspect is not included in this study. See Bozzola et al., 2018; Migliore et al., 2019 and Chavas et 
al., 2019 for the Mediterranean context.

3  For a critical review in LDCs, see: Binswanger, 1989; Schiff & Montenegro, 1997; Ozanne, 1999; Thiele, 2000 
and Kumar, 2017.

worthy to report”. Ghafouri’s study concluded 
firmly that Algerian farmers do not respond ra-
tionally to economic incentives (mainly prices). 
He explains this by the fact that farmers in that 
period subsist in a socialist sector completely 
centralized which prevent the freedom of choic-
es. The implication from this experience is that 
the underlying model is not an adequate one for 
the context of developing countries. To under-
stand the Nerlovian model and its underlying 
hypotheses, a brief sketch on the theory of sup-
ply response would be helpful.

One of the basics of economic theory states 
that there is a positive relationship between the 
price and the quantity supplied, and implying 
that farmers respond equally to price changes. 
The existence of this positive relationship is 
based on the well-established behavioral as-
sumption of profit maximization of economic 
agents. In order to confirm that, agricultural sup-
ply response studies widely use the Nerlovian 
model that has been applied in most developed 
and developing countries.3 This model, called 

Figure 2 - The evolution of the share of value added of agriculture in GDP of Algeria (FAO statistical database, 
2020).
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the partial adjustment model, could be written 
under a simple specification as follows:

Qt = β0 + β1Pt−1 + β2Qt−1 + β3Zt

where Q stands for agricultural output, P for 
price, Z for other factors. The subscript t for cur-
rent period and t – 1 for the previous period. As 
the variables are taken in logarithms, the esti-
mated coefficients, βi are interpreted as elastic-
ities. Particularly, β1 as the short-run elasticity, 
and β1/(1 – β2) as the long-run elasticity. This 
model is estimated from variables measured in 
levels by an OLS estimation with non-stationary 
data which yields spurious regressions (Granger 
& Newbold, 1974; Johansen, 1988). Therefore, 
the results yielded a conflicting evidence rang-
ing from perverse effects to low price elasticity 
to lack of responsiveness at all, depending on the 
country, region, crop and aggregation level.

This study is motivated by using more elab-
orated model of supply response estimation in 
order to test a general hypothesis as raised by 
Thiele (2000) from the study of Krueger et al. 
(1992) which stipulates that: appropriate (direct 
and indirect) price incentives alone encourage 
agricultural development. Moreover, this study 
uses a commodity level analysis which gained 
more emphasis instead of more aggregated 
measures incorporating change in total agricul-
tural output at country level, or even global such 
as Hendricks et al. (2018), which are less fre-
quently seen in the empirical literature (Ozkan et 
al., 2011). Besides the fact that aggregate mod-
els are superior to the micro-model in predicting 
acreage response (Wu & Adams, 2002).

3.  Research methodology

3.1.  Data source and crops choice

The used data was obtained fully from the 
Food and Agriculture Organization’s statistical 
database (FAO).4 Two variables of interest were 

4  FAO official website: http://www.fao.org/faostat/en/#data.
5  As initiated by Nerlove (1956; 1958), the traditional approach to supply response for individual agricultural com-

modities involves the use of planted or harvested acreage to represent planned output (Seale et al., 2013).

selected for the subject of this study: cropped 
area5 and crop price. The area is measured by 
1000 hectares and producer prices in 10000 LCU 
per ton for the easiness seek. The data were con-
verted to logarithms in order to easily interpret 
coefficients of interest as elasticities. Hence, the 
database has a time series structure, which for 
both variables, begins in 1966 and ends in 2018.

The procedure of crops selection is as follows: 
all data on crop areas were selected on the FAO 
database (167 crops). The results show that only 
56 crops were available for Algeria. From this 
crops set, only 44 crops have the correspond-
ing prices (annual producer prices). In order to 
maintain only the full-length time or at least 
recent records, it was found that 22 crops have 
historical data, i.e., series interrupted in the 90s 
(typically: 1966-1990, 1966-1995, etc.). In the 
remaining 22 crops, the three existing cereals 
(wheat, barley and oat) were dismissed from 
the set due to certain considerations of direct 
price intervention policy envisaged by the Al-
gerian government. As a result, we get the final 
database of 19 crops including 8 fruits (apple, 
date, grape, lemon, mandarin, melon, orange 
and pear) and 9 vegetables (carrot, cauliflower, 
chili pepper, garlic, bulb onion, scallion, potato, 
pumpkin and tomato) and 2 pulses (green bean 
and pea). Table 1 represents the per mille shares 
of each selected crop in the total cropland area 
in the corresponding three years (1966, 2002 and 
2018), along with the time intervals.

Table 1 shows the relative importance of the se-
lected crops with respect to the year-corresponding 
cropland area in Algerian agriculture. All crops 
show an increasing importance, except for grape 
and mandarin, and for some extent orange crops. 
More particularly, grape was the only major crop 
in Algerian agriculture, whereas its importance has 
been declined gradually (from 49.41‰ in 1966 
to 8.19‰ in 2018). Moreover, most recently (in 
2018) and due to the changes in food consumption 
pattern of Algerian population, it seems that date 
and potato crops are the most important crops in 
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Algeria (with shares of 19.93‰ and 17.67‰ re-
spectively). In general, all crops display a signifi-
cant relative importance in Algerian farming sys-
tem. In terms of the time interval, almost all crops 
have a full-length interval (i.e., 52 years), which 
is a very long time length for any analysis, except 
for cauliflower, chili, garlic, scallion and pumpkin, 
representing shorter time lengths (from 16 to 31 
years), which is also long enough.

3.2.  Estimation method: The ECM approach 
to supply response

The Nerlovian partial adjustment model has 
been the dominant method used in modeling the 

6  As criticized by Nerlove himself (1958; 1979). For a detailed review, see: Askari & Cummings, 1977, chapter 4; 
Hallam & Zanoli, 1993 and more recently Seale et al. (2013).

supply response during the last decades of the 
20th century. It was based on the minimization 
of a single period loss function L of the form: 
Lt = λ1 (Yt – Yt

*)2+ λ2 (Yt – Y *
t–1)2 for a given lev-

el of a variable, Y. The results yield the partial 
adjustment model with a coefficient of adjust-
ment λ = λ1 / λ2. The model assumes that there 
is an equilibrium toward which producers are 
moving in the long-run and determined on the 
basis of a static theory of optimization (static ex-
pectations),6 which assumes that future values of 
the exogenous variables (mainly prices) remain 
unchanged (Weliwita & Govindasamy, 1997). 
By using a more general intertemporal quadratic 
loss function, Nichell (1985), Hallam & Zano-

Table 1 - The shares of cropland area for each selected crop.

Crops Time Interval
Shares (‰) in the total cropland area

1966 2002 2018

Apple 1966-2018 0.36 1.85 4.60

Date 1966-2018 6.78 14.72 19.93

Grape 1966-2018 49.41 6.60 8.19

Lemon 1966-2018 0.22 0.34 0.53

Mandarin 1966-2018 2.06 1.49 1.83

Melon 1966-2018 2.54 3.55 7.13

Orange 1966-2018 6.19 3.43 6.00

Pear 1966-2018 0.28 1.45 2.66

Bean 1966-2018 0.23 0.78 1.37

Carrot 1966-2018 0.59 2.47 2.11

Cauliflower 2001-2018 / 0.47 0.95

Chili Pepper 2002-2018 / 1.99 2.61

Garlic 1987-2018 / 1.09 1.52

Onion (bulb) 1966-2018 1.04 3.61 5.58

Onion (Scallion) 1995-2018 / 0.03 0.04

Pea 1966-2018 0.61 0.86 1.22

Potato 1966-2018 3.75 8.84 17.67

Pumpkin 2002-2018 / 0.99 1.59

Tomato 1966-2018 1.08 2.17 2.63
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li (1993) and Johansen (1988; 1995) developed 
more realistic and dynamical adjustment model, 
which results in the use of “the Error Correction 
Model”. Therefore, the Error Correction Model 
has become a more general approach to mode-
ling agricultural supply response than the com-
monly used Nerlove partial adjustment model, 
particularly the last two decades.

The modeling procedure begins with estab-
lishing the long-run equilibrium relationship be-
tween y (cropped area as a proxy of the agricul-
tural output) and x (producer price) as expressed 
by the following formula:

	 yt = βxt + ε t 	 [1]

Thus, the simplest form of the error correction 
model can be written as following:

	 yt = xt t 1 + t 	 [2]

where ωt is a disturbance with mean zero, 
constant variance, and zero covariance. δ meas-
ures the short-run effect on y of changes in x. 
εt–1 measures the errors which corresponds to 
the residuals of a lagged version of long-run 
equilibrium relationship (equation [1]). λ meas-
ures the extent of correction of these errors by 
adjustments in y, the negative sign showing 
that adjustments are made towards restoring 
the long-run relationship, and the short-run ad-
justments are therefore guided by, and consist-
ent with, the long-run equilibrium relationship 
(Hallam & Zanoli, 1993). For the correctness 
of the ECM procedure, values of λ should be 
negative, between 0 and 1, and also statistical-
ly significant. The ECM approach can be inter-
preted as describing farmers reacting to moving 
targets and optimizing their objective function 
under dynamic conditions (McKay et al., 1999; 
Olubode-Awosola et al., 2006). Before running 
the modeling procedure, a cointegration analysis 
should be performed according to the “Grang-
er representation theorem”. This theorem points 
out that where variables are cointegrated, I (1), 
there exists a valid Error Correction Model de-
scribing their relationship (Engle & Granger, 
1987; Apostolopoulos & Stoforos, 1995), with 

the implication that co-integration between the 
variables involved is a prerequisite for the Er-
ror Correction Model (Hallam & Zanoli, 1993; 
Seale et al., 2013).

4.  Results and discussion

This section presents the findings on the ag-
gregate supply response patterns in Algeria, 
showing the responsiveness of the selected 
crops to varying changes in the prices changes 
covering mostly the period from 1966 to 2018. 
Therefore, the section contains empirical results 
of cointegration analysis that addresses the pat-
terns of supply and main estimation results of 
38 regressions for the supply functions of the 
selected crops.

Results of the Augmented Dickey-Fuller 
(ADF) and cointegration analysis are shown in 
Table 2. The first column represents the select-
ed crops. In order to test for non-stationarity of 
economic series included in regression models as 
to avoid the spurious regressions, this study con-
ducted the ADF unit root tests of each variable in 
the study. The test was performed on the levels 
with constant (without trend term) using 4 lag or-
der and t-statistic criterion. The results are sum-
marized in column 2 for both areas (y) and prices 
(x) for each crop. Values in parentheses represent 
their respective t-ratios. Essentially all the series 
in cropped areas and crop prices were associated 
with t statistic that is greater than the critical val-
ue for the rejection of unit root for each ADF test. 
Thus, the series are not stationary, i.e., the null 
hypothesis of non-stationarity for the 38 variables 
was accepted. The significant and important evi-
dence from the ADF unit root tests relates to the 
presence of non-stationary series in both area and 
price variables for the 19 crops.

For any meaningful long-run relationship to 
exist between the two non-stationary series (ar-
eas and prices), it is imperative that some linear 
combinations of the series must be co-integrat-
ed. More particularly, they must follow a com-
mon trend which permits a stable long-run rela-
tionship for both. If cointegration is statistically 
confirmed, a non-spurious long-run equilibrium 
relationship exists. Thus, this study conducted 
both Engle‒Granger and Johansen cointegration 
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Table 2 - The ADF and cointegration tests for the selected crops in Algerian agriculture.

Crops Augmented 
DF Test

Engle‒Granger 
Test

Johansen Test
Eigenvalue Test Trace Test

Fruits

Apple y   –0.136 (–2.14)
x   –0.012 (–1.09) –0.164 (–2.32) 0    0.236

1    0.003
14.222  (0.022)
0.187    (0.736)

Date y   –0.137 (–2.01)
x   –0.136 (–3.27) –0.086 (–1.50) 0    0.411

1    0.001
27.574  (0.003)
0.0014  (0.969)

Grape y   –0.017 (–0.77)
x   –0.010 (–0.13) –0.065 (–2.14) 0    0.386

1    0.004
25.442  (0.009)
0.022    (0.880)

Lemon y   –0.138 (–2.41)
x   –0.226 (–2.66) –0.146 (–1.80) 0    0.136

1    0.053
10.475  (0.250)
2.8521  (0.091)

Mandarin y   –0.049 (–0.41)
x   –0.005 (–0.62) –0.104 (–1.19) 0    0.261

1    0.052
18.605  (0.015)
2.8132  (0.093)

Melon y   –0.142 (–1.78)
x   –0.145 (–2.14) –0.148 (–2.06) 0    0.134

1    0.001
7.584    (0.517)
0.060    (0.805)

Orange y   –0.015 (–0.36)
x   –0.010 (–0.16) –0.044 (–1.10) 0    0.090

1    0.001
5.056    (0.801)
0.095    (0.757)

Pear y   –0.172 (–2.28)
x   –0.008 (–0.55) –0.158 (–1.54) 0    0.112

1    0.003
6.197    (0.676)
0.003    (0.951)

Vegetables and pulses

Bean y   –0.104 (–1.09)
x   –0.031 (–0.96) –0.267 (–3.04) 0     0.292

1     0.066
21.555  (0.004)
3.595    (0.057)

Carrot y   –0.139 (–1.60)
x   –0.087 (–1.20) –0.084 (–1.36) 0     0.094

1     0.014
5.953    (0.703)
0.770    (0.380)

Cauliflower y   –0.971 (–1.81)
x   –1.299 (–2.34) –0.827 (–3.41) 0     0.443

1     0.005
9.971    (0.288)
0.005    (0.982)

Chili Pepper y   –0.435 (–2.59)
x   –0.382 (–1.58) –0.609 (–3.13) 0     0.567

1     0.153
16.096  (0.038)
2.670    (0.102)

Garlic y   –0.585 (–3.49)
x   –0.934 (–4.53) –0.294 (–2.06) 0     0.194

1     0.006
6.710    (0.617)
0.019    (0.887)

Onion (bulb) y   –0.245 (–2.78)
x   –0.297 (–2.38) –0.393 (–2.79) 0     0.305

1     0.001
18.977  (0.012)
0.001    (0.991)

Onion (Scallion) y   –0.381 (–2.14)
x   –0.709 (–1.52) –0.666 (–3.36) 0     0.396

1     0.040
12.561  (0.132)
0.944    (0.331)

Pea y   –0.167 (–2.10)
x   –0.100 (–1.53) –0.383 (–3.48) 0     0.211

1     0.003
12.539  (0.133)
0.205    (0.650)

Potato y   –0.125 (–1.82)
x   –0.130 (–1.27) –0.237 (–2.82) 0     0.153

1     0.002
8.690    (0.401)
0.013    (0.907)

Pumpkin y   –0.671 (–1.01)
x   –0.984 (–3.48) –0.656 (–3.01) 0     0.404

1     0.109
10.166  (0.273)
1.861    (0.172)

Tomato y   –0.182 (–2.30)
x   –0.010 (–0.15) –0.194 (–2.57) 0     0.118

1     0.003
6.739    (0.613)
0.159    (0.689)

Note: Values in parentheses are: for the ADF and Engle–Granger tests, represent the t-statistic, and for the 
Johansen test, they represent the p-values for the test.
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tests for the linear combination of the series for 
the selected crops. The Engle‒Granger is known 
as a residual-based single-equation approach. It 
assumes that the variables in the long-run equa-
tion are all I(1) and tests whether the error term 
in equation [1] is I(1) against the alternative that 
it is I(0). Whereas the Johansen reduced-rank 
approach is a system approach which tests for 
the existence of a more than one co-integrating 
relationship using both the Eigenvalue and Trace 
tests. The two procedures are used together in 
this study only to support evidence on the long-
run equilibrium relationships among variables. 
The results are summarized in columns 3 and 4 
of the Table 2. According to these tests results, 
both the Engle‒Granger and the Johansen tests 
indicate the existence of co-integrating relation-
ships between planned supply (cropped area) 
and the price variables.

After long-run relationships between cropped 
area and the price variables predicting it are 
confirmed, the ECM could be established. Re-
sults are reported in Table 3. The first column 
represents the selected crops. The long-run re-
gressions results are performed separately and 
only the values of β were reported in the second 
columns. The 19 regressions present typically 
(although necessarily) higher values of R2 with 
the presence of autocorrelation (i.e. low values 
of DW statistic). The remained columns display 
the results of 19 ECM estimations. The models 
are evaluated on the basis of the following cri-
teria: adjusted coefficient of determination (Ȓ2), 
Durbin-Watson statistic (DW) and the F-statistic 
for the overall statistical significance. The last 
column represents the time length (T) until 2018.

According to results from the long-run esti-
mates (β estimates), planned supply of most se-
lected crops are affected positively (with higher 
statistical significance at 1%) by their own pric-
es. Except for grape, mandarin and orange fruits 
which display significant negative effects. These 
findings revealed that the lagged price of most 
crops had a positive influence on the current 

7  This abnormal behavior perhaps could be due to a misspecification in the long-run supply function, to the extent 
that these crops have been submitted to some technological advances or intense supply shifts induced on stable de-
mand curves, as they are considered as industrial inputs par excellence.

crop production. This indicated that the Algeri-
an farmers in general responded positively (i.e. 
rationally) to the previous year’s price to deter-
mine the future drift in price. It is noteworthy 
to mention that among fruit producers, apple 
growers have the highest long-run elasticities 
(51.1%). Whereas among vegetable producers, 
it seems that cauliflower, chili pepper and scal-
lion growers have the highest long-run elastici-
ties (99.2, 56.5 and 63.9% respectively).

The short-run relationship estimation is less 
worth diagnosing, besides having a low goodness 
of fit. The short-run elasticities (δ estimates) of 
most of crops are low with relatively low statis-
tical significance. Except for bulb onion (at 1%), 
bean, chili, pumpkin crops (at 5%) and grape 
and cauliflower crops (at 10%). However, the 
most interesting idea in the interpretation of the 
results of the ECM is to check the EC term (λ es-
timates) conditions: its negative value, its abso-
lute value, and its significance. It seems from the 
coefficient estimates of λ that all values are neg-
ative, statistically significant and its values are 
between 0 and 1. The error correction coefficient 
indicates a differential feedback of the previous 
year’s disequilibrium from the long-run elastic-
ity of crops price. This implies that the speed 
with which crops price adjust from the short-run 
disequilibrium to changes in crop supply in or-
der to attain the long-run equilibrium within one 
year differs significantly from crop to another. 
More particularly date, bean, cauliflower, chili 
and pumpkin crops are the most rapid adjust-
ment rates among all selected crops (respective-
ly 43, 47, 51, 58 and 66.5% for each year). Con-
versely, grape and orange crops have the lowest 
rates of price adjustment (respectively 1.6 and 
1.3% each year). Curiously, these two fruit crops 
exhibit abnormal behavior in the long-run price 
response.7 The remained fruits have rates be-
tween 1 and 24%, while the other vegetables are 
between 12 and 29%. Nonetheless, these further 
confirm once again, the existence of the cointe-
gration relationship in the models.
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Table 3 - The ECM results (long- and short-run) for the selected crops in Algerian agriculture, 1966-2018.

Crops β δ λ Ȓ2 DW F T

Fruits

Apple 0.511
(24.13)***

0.192
(1.64)

−0.157
(−2.22)** 0.135 1.853 3.90** 52

Date 0.199
(20.16)***

0.078
(0.81)

−0.428
(−3.75)*** 0.230 1.993 7.48*** 52

Grape −0.241
(−16.27)***

−0.089
(−2.00)*

−0.016
(−3.54)*** 0.103 1. 337 2.75* 52

Lemon 0.227
(12.99)***

0.046
(0.65)

−0.160
(−2.56)** 0.155 2.059 3.64** 52

Mandarin −0.029
(−4.11)***

−0.013
(−0.19)

−0.247
(−2.24)** 0.101 2.373 2.56** 52

Melon 0.171
(12.81)***

0.093
(1.55)

−0.155
(−2.22)** 0.116 1.979 4.49** 52

Orange −0.267
( −3.25)***

0.010
(0.24)

−0.013
(−1.97)** 0.102 1.677 1.15* 52

Pear 0.438
(23.96)***

0.135
(1.59)

−0.193
(−2.50)** 0.145 1.829 4.25** 52

Vegetables and pulses

Bean 0.301
(31.87)***

0.182
(2.11)**

−0.479
(−4.46)*** 0.316 1.734 11.58*** 52

Carrot 0.414
(8.07)***

0.187
(1.21)

−0.192
(−1.94)* 0.146 2.179 1.29 52

Cauliflower 0.992
(8.67)***

0.393
(2.00)*

−0.506
(−2.26)** 0.284 1.911 2.98** 17

Chili Pepper 0.565
(6.80)***

0.353
(2.38)**

−0.580
(−3.10)*** 0.502 1.593 7.06*** 16

Garlic 0.105
(5.21)***

−0.007
(−0.165)

−0.296
(−2.30)** 0.173 1.399 2.83* 31

Onion (bulb) 0.338
(3.75)***

0.161
(3.10)***

−0.269
(−2.78)*** 0.223 2.161 7.20*** 52

Onion (Scallion) 0.639
(3.34)***

0.057
(1.64)

−0.244
(−4.74)*** 0.133 1.185 1.61 23

Pea 0.323
(3.34)***

−0.052
(−0.33)

−0.198
(−2.30)*** 0.102 2.037 2.86* 52

Potato 0.183
(8.13)***

−0.016
(−0.24)

−0.146
(−2.41)** 0.113 1.727 3.19* 52

Pumpkin 0.340
(6.83)***

0.218
(2.64)**

−0.665
(−2.81)** 0.437 2.072 5.44* 16

Tomato 0.065
(1.99)*

−0.190
(−1.36)

−0.125
(−1.97)* 0.133 2.195 3.84* 52

Note: Values in parentheses represent the t-statistic. *** for significance at 1%, ** for significance 
at 5%, * for significance at 10%, no asterisks for no significance at all.
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In terms of the sign of long- and short-run 
elasticities for selected crops of this study, the 
findings corroborate many results of recent stud-
ies. Nevertheless, some of them used slightly 
different methodologies. However, the common 
point is the acreage responsiveness to crop pric-
es. Studies with positive response elasticities are 
as follows: Haiyan & Xuezhong (2017) for ap-
ples in China; Wani et al. (2015) for apples and 
pears in Jammu & Kashmir; Gurikar (2011) for 
onions in India; Seale et al. (2013) for oranges, 
tomatoes and bulb onion in the U.S.; Xu et al. 
(2012) for grapes in China; Mostofa et al. (2010) 
for cauliflower and tomato in Bangladesh; Yao 
& Zhou (2013) for garlic in China; Vembu et al. 
(2013) and Abraham & Pingali (2019) for sev-
eral pulses in India; Huq & Arshad (2010) for 
potato in Bangladesh; Lantican et al. (2008) for 
tomato in Philippines.

5.  Conclusion

The paper examined agricultural supply re-
sponse for Algerian agriculture. Data was taken 
for the period 1966 to 2018 provided by the FAO 
statistical database on cropped areas and crop 
prices, where 19 crops were minutely selected. 
The paper aimed to investigate the extent that 
Algerian farmers do respond to economic in-
centives. Time series analytic techniques (coin-
tegration analysis and Error Correction Model) 
were used to undermine the quantitative effects 
of the price of the selected crops production.

The main findings of this study could be 
summarized as follows. The selected variables 
were non-stationary (as confirmed by the ADF 
unit root tests). The bivariate analysis of these 
two variables (using both Engle–Granger and 
Johansen procedures) for each crop confirmed 
the existence of co-integrating relationships be-
tween them. The study also indicated that the 
long-run elasticities with respect to prices are 
generally low and statistically significant, and 
the results of the ECM confirmed the positive 
responsiveness to prices with differential rates 
of adjustment for all selected crops.

Some useful implications could be derived 
from this study. As the estimated supply elastici-
ties came out to be less than unity, this means that 

supply response is price inelastic, whereas they 
appeared to be high enough to imply that further 
agricultural reforms are required. Furthermore, 
to the extent that the aggregate supply of these 
crops is positively affected by its own produc-
er prices in both the short-run and long-run as 
established econometrically, these findings rule 
out the applicability of perverse supply response 
in Algerian agriculture. Moreover, the findings 
suggest that farmers tend to increase acreage 
cultivated in response to economic incentives 
(namely prices). This implies that farmers have 
(or at least began to have) more control over 
land than the other factors that could influence 
agricultural output. Also, the analysis showed 
that short-run response in crop production is 
lower than long-run response. This is because 
in the short run the farmers are constrained by 
the access to resources needed to adjust appro-
priately to economic incentives. In the short-run, 
inputs are considered as relatively fixed. To ad-
dress these concerns government should devise 
policies to make land available to farmers so that 
prospective farmers could increase acreage cul-
tivated. The findings also suggest that farmers 
are indeed responsive, which is consistent with 
the evidence of the positive effects of the pricing 
policies, launched since the adjustment policies 
were inaugurated in the 1990s, on the produc-
er’s behavior in terms of production choices and 
performance.

This study pave the path for several research 
perspectives on the performance of agricultural 
supply in Algeria despite certain limitations. In 
our analysis, non-price factors were not consid-
ered for the sake of simplicity, despite their crucial 
importance. Further studies could include those 
already available, including mainly the effect of 
the technology level, effect of irrigation facilities, 
effect of production risks on producers’ choic-
es, and even the instability of political regimes 
in the agricultural sector. Although our analysis 
has the advantage of being based on a very long 
time interval (52 years), a sequential analysis on 
specific and more homogeneous periods could be 
conducted for each crop separately, especially for 
the fruit crops that revealed problems of perversi-
ty (mainly grape and orange crops). This would 
be a prosperous task that could provide valuable 
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information in terms of the implementation of 
adequate incentive structures. However, more in-
depth research on the agricultural supply response 
in Algeria is needed in order to contribute in the 
design of pricing policies aimed at fostering the 
growth of the agricultural sector.
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