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MOBILISATIONS SOCIALES ET
POLITIQUES : LES SOCIÉTÉS

EN MOUVEMENT

MOBILISATIONS COLLECTIVES À L’ÉPREUVE
DES CHANGEMENTS AU MAROC

Bouchra Sidi Hida*

Le changement lié au processus de modernité et aux réformes portées par la politique de
libéralisation économique engagée par le Maroc, s’accompagne de l’émergence de nouveaux
acteurs sociaux qui s’approprient Internet, Facebook, en tant qu’espace virtuel de liberté
d’expression pour une nouvelle socialisation des mobilisations collectives. En investissant
l’espace public par de nouvelles stratégies et un nouveau répertoire d’action, ils tentent de
renverser les conventions, les coutumes et les croyances pour des droits plus subjectifs. La
nouveauté de ces actions se situe dans leur extraversion. Ces mobilisations collectives seront
pensées et analysées par la sociologie du sujet, une démarche traitant l’acteur à travers son
rapport social à l’autre. Ce rapport reflète une tension dynamique qui semble génératrice de
conflits permanents, voire de changement. L’article se base sur l’observation, des entretiens
et une analyse documentaire.

Mots clés : Mobilisations collectives, Internet, Facebook, espace virtuel/public, activisme
numérique, Maroc.

Dans un contexte mondialisé caractérisé par l’accélération, l’encouragement
et l’intensification des flux d’investissement, d’échanges et d’informations
provoqués par l’ouverture économique et culturelle que connaît le Maroc
actuellement – notamment par le biais de traités de zones de libre-échange
avec l’Union européenne, les États-Unis et des pays arabes, mais également par
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au Québec. Elle mène des recherches sur l’altermondialisme marocain, maghrébin, sur la société civile et sur l’immigration en
Belgique et à Montréal.
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RECENT TRENDS IN AGRICULTURAL 
COMMODITY PRICES: CHALLENGES 

FOR DEVELOPMENT AND FOOD SECURITY

DO RECENT INCREASES IN COMMODITY PRICES 
INDICATE ENTRY  

INTO A HIGHER PRICE REGIME?

Cécile Couharde*, Vincent Geronimi**, Armand Taranco***

In this article we seek to determine whether the recently observed increases in commodity 
prices, and more specifically in agricultural food commodities, reflect a regime switch to 
higher price levels. To answer this question, we study the dynamics of the terms of trade 
of commodities and more specifically of agricultural food commodities in the period 1900-
2010 using the Kalman filter and Markov regime-switching models. Our results support the 
hypothesis that the terms of trade of commodities have moved into a new regime since 2006 
and those for agricultural food commodities followed in 2008, characterized by an average 
price level over 50% greater than those which prevailed over the period 1986-2005 for com-
modities and 1986-2007 for agricultural food commodities. 

Keywords: agricultural food commodities, commodities prices, Kalman filter, Markov re-
gime switching models. 

The 2000s witnessed a dramatic rise in world commodity prices, notably in 
basic foods. The nature of the rise is subject to varying interpretations, one 
of which assigns a persistent character to the phenomenon, indicative of a 
change in the dynamics of prices towards new, higher levels. This interpre-
tation is in direct contradiction with the hypothesis of deterioration in the 
terms of trade for commodities over the long term, established by Prebisch 

*  EconomiX-CNRS, Université de Paris Ouest Nanterre La Défense. cecile.couharde@u-paris10.fr

** CEMOTEV, Université de Versailles Saint Quentin. vincent.geronimi@uvsq.fr

*** Université Paul Cézanne. armand.taranco@univ-amu.fr
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(1950) and Singer (1950). According to the Prebisch-Singer (PS) hypothe-
sis, the prices of commodities increase less rapidly than those of manufac-
tured goods, through the interplay of income and price elasticities, and by 
different transmission effects of productivity gains between the two sectors. 
Productivity gains result in lower commodity prices and higher wages in the 
manufacturing sector as a result of organized labor markets. Nonetheless, 
what we have seen in recent times – namely, rising terms of trade for com-
modities – is mainly due to a more sustained rise in their nominal prices 
compared to those of manufactured goods.

The argument over the persistent increase in the level of commodity prices 
(since 2005) has led to several explanations which can be categorized depend-
ing on whether they refer to factors of demand, supply, or market organiza-
tion (Economic, Social, and Environmental Council 2008; Daviron et al. 2011; 
Prakash 2011; Chalmin 2011). The principal factor influencing demand can 
be easily traced to the rise of emerging countries, such as China and India, 
in international commodity trading. The salient supply factors concerning are 
organized around the theme of ecological transition. The third factor is the 
financialization of commodity markets. These three explanatory factors can be 
interpreted as the manifestation of a new stage of globalization, characterized 
by a tendency toward the depletion of natural resources and the exhaustion of 
farmland productivity, coupled with the negative impacts of climate change – 
all in the context of a profound shift in international hierarchical structures 
and the increased financialization of the markets for commodities.

Of course, these arguments suffer from a number of limitations. First, the 
rise of emerging economies does not only translate into an increase in demand 
(the myth of the “all-devouring” new economies), but comes hand in hand 
with an increase in supply on international markets (as the wheat market, 
for example, amply illustrates). Additionally, the expansion of demand in 
emerging markets has an effect on the prices of manufactured goods, such 
that the final impact on trends in real commodity prices is a priori indeter-
minable (Radetsky 2006). Second, the argument of ecological transition also 
appears equivocal. References to the existence of a fixed limit on nonrenewable 
resources have been shown in the past to be ineffective in justifying the price 
movements of commodities (Economic, Social, and Environmental Council 
2008). The introduction of substitutes, the role of technical progress, and new 
discoveries have led to progressive extensions of such limits. On the other 
hand, the increased use of bio-fuels may in part explain the upward trend in 
the prices of food substitutes. Climate change itself plays in both directions, 
favoring certain regions in certain cases. The financialization of commodity 
markets may not necessarily lead to long-term rising prices although it may, 
under certain conditions, lead to an increase in price volatility (Balcombe 
2011). Finally, the hypothesis that the commodity price rises are indicative of 
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a new long-term bullish momentum remains heavily debated. Until now, no 
empirical study has shown that price developments in the recent period reflect 
any break and/or change in price dynamics.

The objective of this article is to analyze the nature of the recent rise in 
commodity prices, especially for agricultural food commodities, over the 
long term. Specifically, we seek to determine whether the recently observed 
increases reflect a change in the dynamics of prices to new, higher levels. To 
answer this question, we adopt an approach which is substantially distinct 
from previous work in several ways. First, we extend until 2010 the annual pri-
mary commodity price index originally developed by Grilli and Yang (1988), 
that was later extended to 1998 by Cashin, Liang, and McDermott (1999), and 
then to 2007 by Pfaffenzeller, Newbold, and Rayner (2007). We then use the 
Kalman filter approach to study the dynamics of these terms of trade. Using 
this approach allows us to specify the respective contributions of cycles and 
trends in the development of terms of trade, and, beyond that, to test and iden-
tify any departures (or “breaks”) from those trends.1 We shall then attempt to 
discern whether the breaks found are structural in nature, that is, whether they 
reflect a persistent change in the dynamics of commodity prices. To clarify 
the nature of these breaks and the price dynamics they define, we will call 
upon Markov switching models, taking our inspiration from pioneering work 
undertaken in the study of the evolution of interest rates (Hamilton 1988) and 
American GDP growth rates (Hamilton 1989).2 This second approach makes 
it possible to provide answers to the question of the nature of the breaks and 
price dynamics seen in the 2000s. Finally, we pay special attention among 
commodities to agricultural food commodities. Rising food prices, along with 
those of commodity prices as a whole since 2005, have resulted in the resur-
gence of food crises. While these have most often been analyzed as resulting 
from short-term shocks, especially for certain products such as corn, millet, 
and sorghum, and negative supply shocks on agricultural production due to 
insufficient rainfall in some producing regions of the Sahel, they may nonethe-
less mask a longer term movement towards higher prices. Such developments 
raise serious questions concerning food security and, by extension, supply-
side policies beyond those of price stabilization.

The rest of the paper is organized as follows. The first part presents a review 
of the empirical literature, drawing the principal lessons to be learned from the 
main methods for estimating the evolution of commodity prices. In the second 

1. These breaks notably reflect a change in the main estimated parameters of the model (trend, level, and variance). Such breaks 
are distinct from potential outliers. See Appendix 4.
2. Analysis of the expansionary and recessionary phases of the American economic cycle led Hamilton to propose a Markov regime-
switching model in 1989. In the original design, Hamilton suggested that the economy could be in one of two states. The economy 
could thus pass from one state to another or remain in one state with a certain probability. Since that time, Markov state-switching 
models have undergone many generalizations. The article by Teräsvirta (2006) provides a review of these different models.
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part, we use a Kalman filter to analyze the dynamics of the terms of trade 
for commodities in general and agricultural food commodities in particular. 
We test, notably, for possible break dates. To clarify the nature of the different 
dynamic regimes in place between these dates, we turn to Markov switching 
models in the third section.

RECENT DEVELOPMENTS IN THE TERMS OF TRADE OF COMMODITIES: 
METHODS OF ESTIMATION

The first lesson to be learned from the literature is that caution in the inter-
pretation of fluctuations in commodity prices is essential. Economic models 
(Hotelling 1931; Gustafson 1958; Ezekiel 1938) have proved sadly ineffective 
in predicting price movements (Stigler 2011), a situation which has often led 
to “absurd” economic policy recommendations (Deaton 1992; World Bank 
1988). Elsewhere, the results of empirical analyses that have multiplied since 
the preliminary work of Cuddington and Urzua (1989) have led to ardently 
debated conclusions. Echoing the findings of many older works (e.g., Bleaney 
and Greenaway 1993; Deaton 1992; Deaton and Laroque 2002), Stigler (2011) 
notes that “a fundamental understanding of commodity prices – especially 
between theory and empiricism – is lacking.”

This lack of understanding of the dynamics of price movements reflects 
the high degree of uncertainty associated with them. Recent studies of price 
volatility provide some answers, by providing a measure of this uncertainty, 
notably with work by Balcombe (2011) and Roache (2010). Prakash (2011) 
presents the principal result of the empirical literature: “There appears to be 
irrefutable evidence of a secular rise in uncertainty for traded commodities 
key to food security” (8).

While the PS hypothesis seems to be subject to unambiguous measure-
ments that would settle the debate, publications and econometric work on this 
topic from more recent decades have been unable to provide a united response 
to it. The work of the 2000s on the analysis of the long-term change of com-
modity prices confirms the difficulty of asserting the existence of a continuous 
downward trend in the terms of trade for commodities.

Among the attempts to empirically verify the PS hypothesis, the articles of 
Grilli and Yang (1988) and Cuddington and Urzua (1989) formed a collection 
of literature on the subject, which would continue to grow. Grilli and Yang 
(1988) reconstructed series of price indexes over the long term and provided 
a new standardized index of changes in real commodity prices.3 Calculated 

3. See Appendix 2.
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as the ratio of the indices of commodity prices to the price indices for the 
manufactured exports of developed countries, these real prices, or “terms of 
trade,” provide a way to measure the power to purchase imported manufac-
tured goods that developing countries (specialized in commodities) have, 
based on income from their exports. Changes in the terms of trade of com-
modities appears to be central to the development prospects of these countries. 
Grilli and Yang (1988) use a linear regression to investigate how the terms of 
trade of commodities vary with time. Their results confirm the existence of a 
secular (albeit very slow) trend of declining terms of trade at around 0.5 % per 
year. Cuddington and Urzua (1989) revisit the PS hypothesis using time series 
econometrics, notably employing unit root tests. These tests show whether 
commodity prices do or do not converge to a long-term historical average. 
Cuddington and Urzua (1989) exploit in particular the tests of Dickey-Fuller 
(1981) and those proposed by Beveridge and Nelson (1981). The Dickey-Fuller 
tests enable them to test the stationary or non-stationary nature of their series, 
which are either stochastic (the Difference Stationary, DS, model) or deter-
ministic (the Trend Stationary, TS, model). The Beveridge and Nelson tests 
allow them to distinguish a trend component (expressed using random walks) 
and a cyclical component (characterized by a stationary series).

In contrast to previous literature, Cuddington and Urzua (1989) developed 
a representation of the evolution of the terms of trade according to a DS model. 
This has two major implications. On the one hand, by rejecting the TS model, 
they demonstrate the absence of any deterministic trend in the evolution of the 
terms of trade. The initial question raised by the PS hypothesis then become 
moot. On the other hand, the nature of the fluctuations in commodity prices 
needs to be reconsidered. When the representative model is of the TS type, the 
effects of any shocks are only temporary. However, when the representative 
model of the process underlying the series of observations is of the DS type, 
any shock has a permanent impact on all future periods. By undertaking this 
change in perspective, Cuddington and Urzua (1989) opened discussion on 
the importance of the fluctuations themselves. Having shown that we cannot 
reject the hypothesis of the existence of a unit root (DS model) for almost all 
commodity prices, Cuddington and Urzua (1989) proceeded to break down 
their series into two components, one permanent (trend), and one temporary 
(cyclical), using the Beveridge Nelson model. The conclusion from their study 
confirms the importance of the persistence of fluctuations in terms of trade: 
39 % of the variation of the terms of trade are in fact permanent, while 61 % 
are cyclical and disappear after three years.

Their paper gave impetus to two directions for research. One would focus 
on the nature of the most appropriate model for representing the evolution of 
commodity prices (TS versus DS), while the other would focus on the character-
ization of the fluctuations, in particular on measurements of their persistence. 
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These two lines of research led to the development of studies undertaken com-
modity by commodity, but especially to an important consideration of the best 
way to integrate any breaks in the level or trends of prices (León and Soto 1997; 
Kim et al. 2003). If these latter considerations are omitted, an incorrect diag-
nosis may well result. As Perron (1989) has shown, a small number of trend 
breaks can generate processes that appear to have unit roots. Thus, León and 
Soto (1997), incorporating the possibility of structural breaks in the level and 
slope of commodity prices, challenge the results provided by Cuddington and 
Urzua (1989). According to these authors, most commodity prices follow a 
stationary process around a deterministic trend, once a structural break in the 
level or trend of commodity prices is integrated.

In the debate on the TS or DS character of changes in commodity prices, 
studies tend to consider only a rather small number of breaks. Thus, the first 
works incorporating exogenous break dates in the spirit of Perron’s first articles 
(1989), consider no more than three breaks. Sapsford, Sarkar, and Singer (1992) 
identify an upward break, in level, in 1950. Bleanay and Greenaway (1993), 
meanwhile, isolate a downward break in price levels of some 37% in 1980. 
Powell (1991) identifies three breaks, also downward, in price levels occurring 
in 1921, 1938, and 1975. Ocampo and Parra (2003) successively examine three 
types of breaks using the Perron test (1997)4: an exogenous break in level and 
trend in 1920,5 a break in level and trend in 1944, and a break in the trend in 
1978. Studies taking into account the presence of endogenous breaks consider 
a maximum of two breaks.6 Thus, using the Zivott and Andrews sequential 
test (1992), Leon and Soto (1997) identify a single endogenous break. Results 
from a study by Zanias (2004), based on the Lumsdaine and Papell test (1997), 
isolate two downward breaks in price levels for the period 1900-1998, occur-
ring in 1920 and 1984.

While these studies have in common the series of real prices for commodi-
ties developed by Grilli and Yang (1988), the differences between the results 
obtained are mainly due, as highlighted by Bleanay and Greenaway (1993), to 
the period of time and the particular samples of commodities considered. It 
does appear that the evolution of commodity prices in the long term is charac-
terized by a nonlinear dynamic which takes the form of a stairway downwards 
until the middle of the first decade of the 2000s. According to Zanias (2004), 
three steps down followed one another throughout the entire 20th century, 
based on two breaks in level, one in 1920 and the other in 1984. By extending 

4. In this case, Ocampo and Parra (2003) consider three types of structural breaks successively (trend, level, or trend and level 
simultaneously) based on Perron’s work (which only takes into account one endogenous structural break).
5. From the analysis of residues of a deterministic trend model, or exogenously.
6. The tests by Zivot and Andrews (1992) and Perron (1997) allow for the integration of an endogenous break into the level or 
slope of commodity prices, the null hypothesis being the absence of structural breaks. The Zivot and Andrews (1992) study is 
extended to the case of two endogenous breaks by Lumsdaine and Papell (1997).
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the results of this work, the increase in prices from the second half of the 2000s 
could then reflect a possible break into a new level of higher prices. Such a 
change would be without precedent during the 20th century.

To test this hypothesis, we have implemented two methodologies. We 
employ the Kalman filter to detect the presence of such breaks, and the Markov 
regime switching model to confirm the possible arrival of a new level of high 
prices for commodities. According to the calculation method presented by 
Pfaffenzeller et al. (2007), we have extended until 2010 the annual series of 
price indices of commodities (including agricultural food commodities) as 
well as the annual series of price indices of manufactured exports from devel-
oped countries.7 The price indices of commodities and agricultural food com-
modities are calculated in accordance with previous studies (Grilli and Yang 
1988; Cashin and McDermott 2002; Pfaffenzeller et al. 2007), respectively as 
the weighted average of price indices of twenty-four commodities and eleven 
food products.8

DETECTION OF STRUCTURAL BREAKS USING THE KALMAN FILTER

We first examine the dynamics of the terms of trade of commodities and 
more specifically of agricultural food commodities with the Kalman filter.9 
The Kalman filter has already been applied to commodity prices (Harvey et 
al. 2010; Reinhart and Wickham 1994; Geronimi, Mathieu, and Taranco 2003, 
2007). This approach can provide answers to the question of the nature of fluc-
tuations in commodity prices. More specifically, the application of this filter to 
the changing terms of trade helps to determine the respective contributions of 
their permanent and cyclical components, while raising a number of statisti-
cally interesting considerations.10 Beyond confirming the decisive influence of 
fluctuations in the trend compared to fluctuations around the trend, we have 
also used the Kalman filter to detect endogenously the presence of breaks in 
the evolution of commodity prices.11

Figure 1 shows the evolution of the components of the terms of trade of 
commodities since 1900. It is clear that the levels were historically low in the late 
1980s and early 2000s. This finding is consistent with that already established 

7. In line with the literature on the Prebisch-Singer hypothesis, we use annual data. Monthly and quarterly data are not available 
for all raw materials before 1957. As we are interested in the dynamics of the medium and long terms, additional information 
provided by data below the annual level is not crucial for our purposes.
8. See Appendix 2 for the different sources.
9. See Appendix 3 for a presentation of the method.
10. In particular, the Kalman filter can treat non-stationary series in some cases by modifying the initialization parameters. 
Moreover, the ARMA processes appear as a special case of the Kalman filter. Finally, the coefficients of the model can evolve and 
are not necessarily considered invariant during the estimation period.
11. See Appendix 3 for the method of detecting structural breaks.
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in 1994 by Reinhardt and Wickham (1994). The low level attained in 1992 
lasted until the middle of the first decade of the 2000s. However, this result 
does not allow us to conclude that a continuous downward trend of commod-
ity prices is necessarily at work. The study of the various components of these 
prices through the use of the Kalman filter goes on to clarify this last point. 
Figure 1 clearly shows that the level of the cyclical component (the difference 
between the level measured and the trend component of Figure 1) is much 
lower than the trend component. Thus, fluctuations in commodity prices are 
mainly due to fluctuations in the trend and less to fluctuations around the 
trend (the cyclical and irregular component).12 Relying on the annual data, 
our results are close to those obtained by Reinhart and Wickham (1994) using 
quarterly data for the period 1957-1992. The historical low point in the general 
index of commodity prices reached in 1994 is then an expression of the trend, 
and not a transitory phenomenon explained by the cyclical component. This 
conclusion is consistent with those obtained in the literature on all twenty-four 
prices of individual commodities, as well as in composite indices for the period 
1957-2003 (Geronimi et al. 2007).

Figure 1: Changes in the terms of trade of commodities. Trend, cycles,  
and structural breaks (logarithm, 1900-2010)

Notes: logarithm of the terms of trade in commodities (dotted line) and the trend component (solid line).
Structural breaks: 1921, 1938, 1973, 1974, 1986, 2006.
Source: Authors’ estimates based on an extension of the series of Pfaffenzeller, Newbold, and Rayner (2007).

Agricultural food commodities have a special place among commodi-
ties. Unlike other products, they are renewable natural resources, subject to 
specific, notably climatic, shocks. However, as seen in Figure 2, the terms of 

12. The cyclical component represents on average 5.7 % of the trend component. The irregular component is not significant.

   
   

   
   

   
   

   
   

D
oc

um
en

t d
ow

nl
oa

de
d 

fr
om

 w
w

w
.c

ai
rn

-in
t.i

nf
o 

- 
 -

 G
er

on
im

i V
in

ce
nt

 -
 1

09
.9

.1
2.

11
8 

- 
19

/0
5/

20
15

 2
1h

03
. ©

 A
rm

an
d 

C
ol

in
                         D

ocum
ent dow

nloaded from
 w

w
w

.cairn-int.info -  - G
eronim

i V
incent - 109.9.12.118 - 19/05/2015 21h03. ©

 A
rm

and C
olin 



  IX

Hausses des cours des matières premières et régime de prix élevés

trade of agricultural food commodities follow a similar dynamic to the terms 
of trade of all commodities over the long term. The factors that influence the 
evolution of these prices are, in fact, similar to those outlined in the literature 
to explain the rise in commodity prices (see table in Appendix 1).

Figure 2: Changes in the terms of trade of agricultural food commodities.  
Trend, cycles and structural breaks (logarithm, 1900-2010).

Notes: logarithm of the terms of trade in agricultural food commodities (dotted line) and the trend component 
(solid line).
Structural breaks: 1938, 1946, 1973, 1974, 1982, 2008.
Source: Authors’ estimates based on an extension of the series of Pfaffenzeller, Newbold, and Rayner (2007).

The study of auxiliary residuals13 on the level of the trend of the same 
series of terms of trade for commodities and agricultural food commodities 
allows break dates over the period 1900-2010 to be detected. These dates, 
given in Table 1, coincide with those found in the literature (Ocampo and 
Parra 2003; Powell 1991; Zanias 2004). However, our estimates bring a new 
element into consideration. Taking into account the evolution of commod-
ity prices until 2010 leads to the detection of a new break, in 2006 for all 
commodities under examination and in 2008 for agricultural food com-
modities.

13. Smoothed and standardized estimates of noise associated with each unobserved component (see Harvey and Koopman 
1992). See Appendix 3 for the calculation of auxiliary residuals and for the detection of breaks.
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Table 1:  Detection of breaks (dates, t-value, and p-value, 1900-2010)

Terms of trade of all commodities Terms of trade of agricultural food commodities

Dates t-value p-value Dates t-value p-value

1921 -4.61036 0.00001 1921 -4.46787 0.00001

1938 -2.23779 0.01362 1938 -2.04003 0.02186

1973 2.09790 0.01909 1946 2.08880 0.01951

1974 2.26931 0.01259 1973 2.23093 0.01385

1975 -1.94624 0.02708 1974 2.77848 0.00321

1986 -1.90342 0.02979 1982 -2.13139 0.01763

2006 2.14158 0.01721 2008 1.81292 0.03627

Note: results obtained from auxiliary residuals of the Kalman filter, on the logarithm of data. All break dates 
concern the price level and are significant at the 3.6% threshold, where a break appears in 2008 for the price 
of agricultural food commodities.
Source: Authors’ estimates based on the extension of the series of terms of trade updated by Pfaffenzeller et 
al. (2007).

The existence of these breaks undermines the PS hypothesis of a long-
term downward trend covering all commodities. The principal debate is then 
around the existence and significance of these breaks. The upward changes to 
higher commodity prices since 2005 reinforce doubts regarding whether or 
not the hypothesis of the existence of a deterministic downward trend over 
time is valid. These recent developments seem to be the manifestation of the 
existence of breaks in the 2000s, corresponding to a transition period between 
different price regimes.

WHAT ARE THE PRICE DYNAMICS OF THE LATE 2000S?

To clarify the nature of these breaks and the price regimes they define, we 
have implemented a Markov switching model. In such a model, the dynamics 
of variables potentially change regime in each period of time as a function of 
the concomitant real economic conditions. It is therefore possible to identify, 
endogenously, periods corresponding to structural breaks defining the succes-
sion of different regimes.

Here we consider a Markov Switching Dynamic Regression model14 with 
a constant and common variance proper to each regime.15 This representa-
tion allows us to differentiate each regime by the average index of the terms 
of trade and thus to test whether the recent rise in the terms of trade are 

14. MS-DR: Dynamic Markov Switching Regression. See Appendix 4 for the presentation of the methodology.
15. A Wald test (in the form of linear restrictions) was applied to the equality of variances and showed that the variances are not 
significantly different in the different periods of analysis. Results available from the authors.
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or are not a consequence of a movement in the dynamics of prices toward 
higher levels.

In such models, the number of regimes should be determined exogenously, 
which is a limitation. However, too many different dynamic regimes lead to the 
non-convergence of the algorithm, which sets an upper limit to the number of 
possible regimes. Here, we consider a model with three regimes rather than 
two. Our goal is not to test the time sequence of two regimes associated respec-
tively with the high and low levels of the terms of trade; rather, we seek to 
identify different regimes in accordance with representations made by Zanias 
(2004) and consistent with the dates of breaks previously identified using the 
Kalman filter.

Figure 3: Switch of regime in the level of the terms of trade for all commodities  
(with common variance, 1900-2010)

Source: Authors’ estimates based on an extension of the series of Pfaffenzeller, Newbold, and Rayner (2007). 
See Appendix 4 for the methodology.

The results of a three-regime model based on the terms of trade of com-
modities are shown in Figure 3 and Table 2.16

16. For the sake of parsimony and clarity, we only present the main results of our estimates. Detailed estimates are available 
from the authors.
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Table 2: Classification of periods, the terms of trade of commodity prices,  
and the Markov model with three regimes (common variance, 1900-2010)

Regime Principal  
characteristics

Periods Mean  
duration 
(years)

Commonvariance Constant

Regime 0 Low terms of trade 1986-2005 20 0.113213 65.62

Regime 1 Medium terms of trade
1921-1985

2006-2010
35 0.113213 103.78

Regime 2 High terms of trade 1900-1920 21 0.113213 151.05

Source: Authors’ calculations from the logarithms of the index of the terms of trade (1977-1979 = 100). See 
Appendix 4 for the presentation of the model and the estimation of the transition matrix. The constant for each 
of the three regimes is the average value of the terms of trade.

The representation in the form of a stairway descending to 2005 that we 
obtain (Figure 3) is in line with that found by Zanias (2004), but uses a differ-
ent methodology. Furthermore, our results confirm the relevance of the break 
dates obtained previously using the Kalman filter. In particular, our results 
support the hypothesis of a change in dynamic regime from 2006 onwards. 
It appears similar to that which characterized the period 1921-1985 (Regime 
1, in white in Figure 3). It is characterized by the absence of a trend and a 
significantly higher level of prices (56 % higher) than that associated with the 
dynamic regime of the following period, between 1986 and 2005.

As shown in Table 2, the dynamic regime established beginning in 2006 
is characterized by an average index of the terms of trade of commodities of 
103.78 (base 100 in 1977-1979) compared to 65.62 in the period 1986-2005 
and 151.05 in the 1900-1920 period. Thus, the hypothesis that the terms of 
trade of commodities have been moving to a permanently higher level since 
the middle of the first decade of the 2000s is supported by these initial results.17

The terms of trade of agricultural food commodities share identical char-
acteristics to those of commodities, especially with regard to the exceptionally 
low level of the terms of trade over the period 1986-2007 (Figure 4 and Table 3). 
We identify, from 2008, a new regime (regime 1) which has the same charac-
teristics as that which prevailed in particular over the periods 1955-1972 and 
1977-1985 (Table 3). This regime is characterized by an average index of the 
terms of trade of agricultural food commodities of more than 65 % compared 
to the previous regime (1986-2007, regime 0).

17. The analysis of the transition matrix of each index shows high persistence for each regime and a very low probability of 
transition from one regime to another.
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Figure 4: Switch of regime in the level of the terms of trade in agricultural food 
commodities (common variance, 1900-2010)

Source: Authors’ estimates based on an extension of the series of Pfaffenzeller, Newbold, and Rayner (2007). 
See Appendix 4 for the methodology used.

Table 3: Classification of periods, the terms of trade for agricultural food 
commodities, and the Markov model with three regimes  

(common variance, 1900-2010)

Regime Principal character-
istics

Periods Mean dura-
tion (years)

Commonvariance Constant

Regime 0 Low terms of trade 1986-2007 22.0 0.125843 57.89

Regime 1 Medium terms of trade

1900-1901

1921-1922

1930-1945

1955-1972

1977-1985

2008-2010

8.33 0.125843 95.90

Regime 2 High terms of trade

1902-1920

1923-1929

1946-1954

1973-1976

9.75 0.125843 126.95

Source: Authors’ calculations from the logarithms of the index of terms of trade of food products (1977-1979 
= 100). See Appendix 4 for the presentation of the model and the estimation of the transition matrix. The con-
stant for each of the three regimes is the average value of the terms of trade.
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Overall, the hypothesis of a movement in dynamic regime at the end of the 
period (from 2008) toward a higher level of prices is again strengthened for the 
terms of trade of agricultural food commodities.

On the other hand, while the dynamic regimes follow one another sequen-
tially in the case of the terms of trade of commodities, they overlap in the case 
of the terms of trade for agricultural food commodities, except for the regime 
established over the period 1986-2007. This appears as a unique period, char-
acterized by the lowest average index of the terms of trade over the period 
1900-2010. The average duration of the regime during which agricultural 
food prices break at the end of the period is thus more limited (8.33 years), 
compared to that of the regime that includes all commodities from 2006 
(35 years).

CONCLUSION

The lessons that can be drawn from the literature and long-term analy-
sis of recent developments in the terms of trade for commodities support 
the idea that the second half of the 2000s corresponds to a period of struc-
tural break revealing a change in price dynamics. The results presented here 
are thus in line with the hypothesis that the terms of trade of commodities 
and more specifically of agricultural food commodities have entered a new 
regime characterized by higher prices than those prevailing in the period 
1986-2006. Across the whole period 1900-2010, this is an unprecedented 
development. The thesis that the 2000s witnessed a new phase of globaliza-
tion, characterized by ecological transition, progressive shifts in the interna-
tional hierarchy, and the financialization of commodity markets, is thereby 
partially reinforced. Further work is required to explore the implications of 
this thesis for developing countries with primary specializations, which had 
faced decreasing terms of trade throughout the entire 20th century. Leaving 
a regime of unusually low prices during the period 1986-2006 can thus be 
seen as an opportunity for development of the countries that are least devel-
oped in primary specialization. For agricultural food commodities, classi-
cally studied in terms of short-term fluctuations, the findings concerning 
price levels are similar. The beginning of a regime characterized by higher 
price indices, if confirmed, raises questions regarding the food security of 
the poorest populations.
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APPENDICES

APPENDIX I

Table A.1 Comparison of the factors explaining the evolution of commodity prices 
and the global food crisis of 2005-2008

Common long-
term factors

Specific factors 
of the food crisis

Strengths Weaknesses

Progressive shift 
in the interna-
tional hierarchy

Growth in demand 
from China and India

Partial factor of rising oil prices. Self-sufficiency of China and India 
in major cereals. No increase in 
imports of basic food commodities.

Depreciation of the 
dollar

The index of real agricultural prices, 
weighted by trade for the U.S. de-
preciated by 20% over the period 
2002-2007. The U.S. dollar and 
commodity prices are covariant.

No significant weakness. Mitchell 
(2008) calculates that the depre-
ciation of the dollar might explain 
20% of the increase in international 
prices.

Export restrictions Increases in rice prices followed re-
strictions on exports from countries 
representing 40% of world exports.

Wheat, corn and soybeans under-
went price increases before the 
introduction of export restrictions. 
The biggest participants in the 
market imposed no restrictions.

Ecological 
transition and re-
source depletion

Climatic shocks Fifty to sixty percent decrease 
in Australian production in 2005 
and 2006, lower production in 
the United States, Russia, and the 
Ukraine.

Explanation valid for wheat only. 
The production shock is not out-
standing.

Productivity slow-
down

Slowdown in growth of rice, wheat 
and corn productivity over the previ-
ous twenty years.

There is no evidence that growth in 
demand exceeded growth in sup-
ply.

Biofuel demand Rapid increase since 2003 (up to 
25% of corn production in the U.S. 
in 2007).

Strong for corn, less for wheat and 
other grains, despite substitution 
effects.

Higher oil prices Increase which preceded increases 
in commodity prices. Explains a 
large part of the costs of transport, 
particularly for wheat and corn.

No significant weakness. Effects 
may dissipate more slowly due to 
substitution effects on the demand 
for bio fuel.

Speculation Coincidence of an increase in finan-
cial activity and rising prices.

No causal link shown.

Financialization 
of raw mate-
rial commodity 
markets

Declining stock 
inventories

Low stock inventory levels associ-
ated with greater instability. Stock 
levels fell before the food crisis.

If China is excluded, the decline 
in stock inventories is much less 
pronounced. Decline in stocks is a 
manifestation of other factors.

Low interest rates Tendency towards substitution of 
storable commodities in investment 
portfolios.

Wheat and oil stock inventories 
are reasonably high but other food 
commodities are low. No uniquivo-
cal relationship between futures 
prices and purchase prices.

Source: Table created from that of Headey and Fan, 2008.
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APPENDIX II: SOURCES

The data used in the literature are, in general, the commodity price data col-
lected in the global markets. Commodity prices deflated by an index of manu-
factured goods’ unit values, a trade-weighted index of the five major devel-
oped countries’ (France, Germany, Japan, United Kingdom, and United States) 
exports of manufactured commodities to developing countries (Manufacturing 
Unit Value index, index noted as MUV). This allows an indicator of changes in 
the purchasing power per unit of commodities, and globally, of changes in the 
terms of trade for commodities, to be constructed.

In the context of this article, we use annual commodities prices indexes 
beginning in 1900 proposed by Grilli and Yang (1988), and extended by 
Pfaffenzeller et al. until 2007. The price indices of commodities and agricul-
tural food commodities are derived from a weighted average of price indices 
respectively comprising 24 commodities and 11 agricultural food commodi-
ties.18 The weights are based on each commodity’s average export share during 
the 1977-1979 base period.

The price indices of commodities and agricultural food commodities and 
the price index for manufactured exports by developed countries are extended 
to 2010 from a series of price indices extracted from databases of the World 
Bank (Global Economic Monitor Commodities)19 and the International 
Monetary Fund (World Economic Outlook).20 We retain the weightings 
defined in Pfaffenzeller et al. (2007).

APPENDIX III: MODELING OF A TIME SERIES WITH A KALMAN FILTER 
AND IDENTIFICATION OF STRUCTURAL BREAKS

We use a state-vector model (Harvey 1990) with a state equation and an 
observation equation.

The equation of state: at = Gt-1at-1 + wt-1 describes the internal dynamics of 
the model.

at is the state vector, Gt is the transition matrix and (wt) is a Gaussian noise 
vector with zero mean and diagonal variance-covariance matrix.

18. The commodities examined include eleven agricultural food commodities – bananas, beef, cocoa, coffee, lamb, corn, palm 
oil, rice, sugar, tea,and wheat; seven non-food commodities – cotton, leather, jute, rubber, wood, tobacco, and wool; six metals 
– aluminum, copper, lead, silver, tin, and zinc.
19. http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/0„menuPK:476823~pagePK:64165236~piPK:64165141~theSite
PK:469372,00.html 
20. http://www.imf.org/external/pubs/ft/weo/2011/02/weodata/index.aspx
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The observation equation: Yt = Htat  + εt connects the observed variable Yt 
(here the series of data) to the state vector at.

et denotes a scalar Gaussian white noise with zero mean, variance σε
2  and 

non-correlated with (wt).

This method takes into account a trend that moves along a “locally linear 
model” described by the equations: 

mt = mt-1 + βt-1 + ηt

βt = βt-1 + ξt 

mt is called the level and represents the stochastic level of the trend at time t.

bt is the stochastic slope of the trend at time t.

(ηt) is a Gaussian white noise with zero mean and variance ση
2.

(ξt )  is a Gaussian white noise with zero mean and variance σς
2.

(ηt) and (ξt ) are independent.

For purely technical reasons, the cycle is modeled by two processes (kt) and 
(kt

*): 
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f is the cycle frequency in radians (0 < f < π), ρ  is the damping factor.

(kt) is a Gaussian white noise with zero mean and variance σκ
2.

(kt
*) is a Gaussian white noise with zero mean and variance σκ *

2 . We assume 

equal variances (σ σκ κ
2 2= * ) and independence of noises (kt) and (kt

*).

Under these conditions, the equation of state is:
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The transition matrix is given by:
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The observation equation is: Yt = [1  0  1  0]at  + εt.

The observation equation reflects the decomposition of the series into a 
component of trend, a cyclical component and an irregular component.

The model parameters represented by the vector Θ = ( , , , , , )ρ σ σ σ ση ξ κ εf 2 2 2 2  are 
estimated by the method of maximum likelihood.

Once the parameters are estimated, the Kalman filter allows a recursive 
calculation of the trend component, the cyclical component, and the irregular 
component, on a given date, based on information known up to that date. 
These components can be smoothed, at a given date, using the entire data set. 
This method is used to estimate the components of the series on a given date.

Auxiliary residuals introduced by Harvey (Harvey and Koopman 1992) 
correspond to smoothed estimations of the different perturbations of the local 
linear trend model. They are divided into three categories:

- Irregular auxiliary residuals, determined by:

 
e

e
t

tVar( )
 where e t denotes a smoothed estimate of et, allowing potential 

outliers in the series to be detected.

- Auxiliary residuals of level, determined by:

 
η

η
t

tVar( )
 where ηt  denotes a smoothed estimate of ηt, allowing potential 

structural breaks in level in the series to be detected.

- Auxiliary residuals of slope, determined by:

 
ξ

ξ
t

tVar( )  where ξt denotes a smoothed estimate of ξt, allowing potential 

structural breaks in the slope of the series to be detected. Auxiliary residuals of 
slope are employed less than auxiliary residuals of level.

High values for these residuals correspond to outliers or structural breaks 
depending on whether they are irregular residuals of level or of slope.

To identify a potential candidate date for a level break, we select time 
periods of auxiliary level residuals that have absolute values exceeding some 
value t. 
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APPENDIX IV: MARKOV REGIME SWITCHING MODELS

There are different types of Markov switching models, among which the 
most used are MS-DR models (Markov Switching Dynamic Regression), 
MS-AR (Markov Switching Autoregressions) or MS-ARMA.

In this article, we use MS-DR models, of which the general representation is:

Y Yt S t t i t
i

p

t
= + +−

=
∑µ α ε

1

where Yt denotes the observed series and et a random variable having a 
normal distribution N(0, σSt). 

The sequence (et) is assumed to be independent. σSt is the standard devia-
tion of et in the state of the system at time t, or St.

The St process is modeled by a homogeneous Markov chain with N states 
called regimes. The transition probabilities satisfy: 

 P S j S i P S j S it t( ) ( )= = = = =−1 1 0  for all t and for i, j = 0,…, N-1 (homoge-

neity of the chain) and 
j

N

t tP S j S i
=

−

−∑ = = =
0

1

1 1( )  for all i = 0,…, N-1.

More specifically, the model we use here is: Yt = mSt + εt.

Each regime can be characterized by a constant mSt and a variance σSt specific 
to each regime. The variance can therefore also undergo a change of regime. 
The estimation of model parameters is based on the principle of maximum 
likelihood.
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