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Despite commodity terms-of-trade (CTOT) affecting GDP growth, child mortality rates and public debt, its determinants are
underexplored. Employing data from 178 countries (1962 to 2020), we examine the short and long-run effects of economic
growth, the U.S. dollar exchange rate, stock price volatility and real interest rates on CTOT growth. Results reveal asymmetric
effects between exporters and importers and show that the U.S. dollar exchange rate exhibits opposite effects over the short
and long-run due to inelastic commodity demand. We find that emerging market growth provides the most consistent effect
across subsamples, emphasizing the global importance of developing countries.

Introduction

Fluctuations in commodity prices lead to serious economic challenges, especially for developing nations
given many are commodity dependent. Consequently, it is important for countries (and in particular,
commodity dependent countries) to be aware of their current, and forecast their likely future, trading
position in the global commodity market. This will differ for exporters and importers: for example, whilst
exporters will potentially benefit from rising global economic growth and the improvement in commodity
prices, importers may suffer a counter cyclical commodity terms-of-trade (CTOT) deterioration. In other
words, whilst global growth is usually thought of as a good, the subsequent rising food, energy and metals
prices requires careful management at a country level. Moreover, it is important to determine not just the
sign but the magnitude of any net positions. Large net positions suggest a vulnerability to the negative
effects of volatile commodity prices including declining investment, lower country economic growth and
higher infant mortality. Besides attempting to obtain a more balanced trading position, countries with
short-term large, forecasted imbalances may require hedging in financial markets, whilst those with more
permanent imbalances may well need to consider heightened social safety nets.

An extensive strand of literature investigates the determinants of individual commodity prices — the most
popular include real interest rates, global economic activity, the U.S. dollar exchange rate, and stock price
volatility. This literature shows the heterogeneity of responses across different commodities to
movements of these determinants, creating further ambiguity about the country-level effects of these
determinants as each country may trade a basket of diverse commodities, and these baskets vary among
countries. For example, one would expect differences between net importers and exporters, as well as
between groups of countries with diversified and non-diversified trade baskets.
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To address the above issues, we evaluate the impact of macro-determinants on a commodity terms-of-
trade index (CTOT) for a set of 178 countries (and over different levels of country disaggregation, according
to their commodity trade structure) for the period 1962—2020. The CTOT index differs from the traditional
notion of terms of trade in that it focuses solely on commodities in the trade structure of a country. This
index depicts a country’s position in the commodity market and has a strong association with
macroeconomic performance and public finance! for many countries - including developing countries. We
estimate, using a panel autoregressive distributed lag (ARDL) framework, the effect of commodity demand
(proxied by global GDP growth), the U.S. dollar exchange rate, stock price volatility and real interest rates
on CTOT growth. Furthermore, we highlight the role of emerging economies (e.g., China, India, and Brazil)
growth as drivers of global demand and also provide a number of robustness checks including examining
the 1975-2020 sample period and a jackknife estimation approach.

Data and Empirical Methods
We construct a CTOT index for 178 countries using 36 primary commodities as follows:

CTOT, = 1_[ (MUV) / 1_[ (MUVt)

j

where P, is the price of commodity j at year t, MUV: is the manufacturing unit value index of year t used
as a deflator, Xj (Mj) is the share of exports (imports) of commaodity j in country i’'s GDP, time-averaged
over the whole period of study. Given that weights are time-averaged, any fluctuations in the CTOT are
only due to changes in global commodity prices. This is a convenient property implying that changes in
CTOT are explained by the drivers of global commodity prices, which themselves are global rather than
country specific. This underpins the idea of the current study to investigate the impact of global
commodity determinants on country specific CTOT. This index can be seen as a proxy for the countries’
resource revenue (i.e., quantities of traded commodities multiplied by their prices.)

We conjecture that the impact of commodity price drivers should differ between net exporters and
importers, as well as between groups of countries with diversified or non-diversified commodity
exports/imports. To address this, we split the sample into sub-samples according to the structure of
countries’ commodity baskets. We end up with four sub-samples: energy exporters (30 countries), energy
importers (50 countries), non-energy exporters (70 countries) and non-energy importers (28 countries).
We also aggregate these sub-samples into two groups — “all exporters” (100 countries) and “all importers”
(78 countries) for later analysis.

The panel ARDL model, which allows us to distinguish between short and long run effects, is as follows:

pP— q-1
ACTOT;; = A4[CTOT; sy — {Bio + BiXe_1}] + Z 6,; ACTOT;,_; + Z N DX+ €;¢
]J= j=0
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where 8 and 7n are the short-run coefficients of the lagged dependent variable and other regressors
respectively, whilst § represents the long-run coefficients. A is the speed of adjustment (on the error
correction “EC” term) to the long-run equilibrium and return to that equilibrium would imply 4 < 0.

Results

Table 1 contains the panel ARDL estimation results for whole sample and two sub-groups: all exporters
and all importers, using the mean group (MG) estimator. The top section of Table 1 presents the long run
coefficients whilst the bottom section provides the short run coefficients. Results show that determinants
typically present an asymmetric effect on exporters and importers (even when countries are grouped into
non-energy and energy exporters and importers.) For example, economic growth has a positive (negative)
impact for exporters (importers) over both the long and short run, as would be expected theoretically.
Additionally, the exchange rate commonly has a negative (positive) impact for exporters (importers) over
the long run and vice versa in the short run, again as might be expected. As commodities are priced in
dollars, dollar appreciation (depreciation) raises (reduces) the price of commodities, therefore implying a
positive association between dollar value and commodity prices in the short term. In the longer term
though, the resultant lower commodity demand leads to negative effects on commodity prices. This
supports work such as Cashin et al. (2004) who found it takes at least 10 months for such adjustment to
take place. The real interest rate provides consistent results over the long run with the more mixed results
of the extant literature found in the short run or over shorter sample periods. Stock price volatility is often
negative (positive) for energy exporters (importers) which reflects a negative association between
uncertainty and commodity prices (see Byrne et al., 2013). We find similar results when countries are split
into non-energy and energy exporters and importers.

Table 1
CTOT Growth Determinants — All Exporters and Importers (1962-2020)

(1) (2) (3)
All All exporters All importers
World GDP 0.018%** 0.047%** -0.021%**
(2.87) (5.92) (-2.78)
Real interest rate -0.334%** -0.731%** 0.175%**
(-5.24) (-7.90) (5.07)
Exchange rate U.S. -0.113%** -0.310%** 0.140%**
(-2.74) (-5.66) (2.79)
EC term -0.209%** -0.233%** -0.180%**
(-21.12) (-14.60) (-20.53)
A World GDP 0.083%** 0.223%** -0.097%**
(3.10) (6.18) (-3.34)
A Real interest rate 0.018 -0.001 0.043*
(0.75) (-0.02) (1.67)
A Exchange rate U.S. 0.024** 0.074%%* -0.040%**
(1.98) (4.52) (-2.73)
Stock price volatility -0.107 -0.342%** 0.193**
(-1.55) (-3.41) (2.41)
Country/Obs. 178/9968 100/5600 78/4368
Adjusted R? 0.759 0.757 0.763
F 1.559 1.571 1.532

Notes: t statistics in parentheses. All variables in first lag. * p<0.10, ** p<0.05, *** p<0.01.
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To examine the role of both emerging and industrialized countries as a driving force of global commodity
demand, Table 2 contains the panel ARDL estimation results for world (Panel A), emerging (Panel B) and
OECD (Panel C) GDP respectively. Note that Table 2 only displays the relevant coefficients for GDP and the
EC term. It is worth noting that the demand derived from emerging economies for commodities appears
more general and consistent than that from the OECD over both long and short run.

Table 2
CTOT Growth Determinants — Comparing Different Proxies of Global Commodity Demand

(1) (2) (3) (4)
Non-Energy  Non-Energy Energy Energy
Exporters Importers Exporters Importers

Panel A

World GDP 0.010%** -0.000 0.134%** -0.032%**
(3.23) (-0.22) (7.64) (-2.84)

EC term -0.253%** -0.206*** -0.185%** -0.165***
(-12.21) (-9.53) (-9.37) (-29.26)

A World GDP 0.074%** -0.029*** 0.573%** -0.135%**
(2.68) (-2.85) (8.40) (-3.06)

Panel B

Emerging GDP 0.008%** 0.001 0.081%** -0.019***
(2.88) (1.63) (7.30) (-2.66)

EC term -0.266%** -0.240%** -0.223%** -0.196***
(-13.19) (-12.12) (-9.47) (-29.13)

A Emerging GDP 0.049%** -0.011* 0.142%** -0.047***
(4.58) (-1.89) (8.79) (-4.84)

Panel C

OECD GDP 0.004 0.000 0.135%** -0.032*+**
(0.67) (0.03) (7.66) (-2.85)

EC term -0.258%** -0.214*** -0.193*** -0.175%**
(-12.77) (-10.65) (-10.21) (-33.87)

A OECD GDP 0.012 -0.013* 0.130%** -0.020*
(0.51) (-1.73) (7.41) (-1.77)

Controls Y Y Y Y

Country/Obs. 70/3920 28/1568 30/1680 50/2800

Notes: t statistics in parentheses. * p<0.10, ** p<0.05, *** p<0.01.

Conclusions

Although prior literature estimates the effects of several macro-determinants on individual commodity
prices, the country-level effects are underexplored. To address this, we assess the impact of a group of
macro-determinants on a commodity terms-of-trade index (CTOT) for set of 178 countries, over the period
1962 to 2020. Specifically, employing a panel ARDL framework, the short and long-run effects of economic
growth measures, the U.S. dollar exchange rate, stock price volatility and real interest rates, are estimated
for CTOT growth. The results show that macro-determinants typically have an opposing effect on exporters
and importers (with the results robust to allocating countries into non-energy and energy exporters and
importers.) For example, economic growth has a positive (negative) impact for exporters (importers) over
both the long and short run as would be expected theoretically. Strikingly, estimations also show that the
U.S. dollar exchange rate exhibits opposite effects over the short and long-run. Such results have clear
policy implications - not least that commodity dependent countries regularly assess their current and
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future trading position in the global commodity market, given the impact of movements in key macro-
determinants are conditional on this position.

Endnote

1 For example, literature shows the impact of CTOT index on economic growth (Spatafora and Tytell, 2009; Cavalcanti et al.,
2015; Vinogradov and Makhlouf, 2021), child mortality (Makhlouf et al., 2017) and real exchange rates (Ricci et al., 2013;
Aizenman et al., 2012).
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