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Abstract

While the world’s economies are developing rapidly 3 years ago, vivid pictures can be seen in
every field, but a destructive financial crisis smashed all of these sceneries. Confronting such
an unpredictably sudden crisis, lots of companies seemed powerless and helpless. Some went
bankrupt while some lost a lot, which was too awesome to be imagined.

Although China was not influenced by the crisis greatly, as a shipping person, I would like to
analyse the situation and help shipping industry to tide over difficulties. As Shanghai is being
constructed into an international financial shipping center, it is necessary to form a
harmonious atmosphere and push Shanghai at a correct orientation.

While looking insight into shipping market, I find that the derivatives market is less
developed which leaves China in a circumstance with strong risks. It is urgent to introduce
derivatives to shipping companies, and at the same time develop derivatives market in the
near future.

The shipping derivatives market has grown very rapidly over the past few years and has
become more sophisticated as participants from other sectors, including utility and trading
companies, financial institutions, become involved. According to the statistics, the trade
volume increased at an almost exponential rate over the period 2000 to 2008 to an estimated
$150 billion per year by mid-2008. Part of this growth can be attributed to the increase result
from the awareness of the participants about market volatility. As liquidity in the market
increased, new financial tools such as swaps and options were also developed and new trading
modes and tactics were adapted. The involvement of clearing houses contributes a lot to the
shipping derivatives market by offering clearing facilities to shipping derivatives contracts on
both freight and bunker, which helped the growth in trading these products by eliminating
counter-party risk.

iv

The aim of this paper is to introduce the concept and function of shipping derivatives to the
readers, then to popularize it. Next, this paper tends to do analysis in both macroscopic and
microscopic ways. First, in microscopic way, data will be collected then a series of analysis
and model will be made to forecast the risk of freight rate. The last two chapters will analyze
how to develop shipping derivatives future dry bulk market in China in macroscopic way.

KEY WORDS: Shipping derivatives, Risk management, Risk evaluation, Shipping finance,
SCFI
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1 Overview of shipping derivative

1.1 Introduction
Nowadays, freight rates can be bought and sold like any other commodity, despite the
fact that freight rates essentially represent the cost of providing the service of
seaborne transportation and hence are not classified as a tangible commodity.

Shipping is an integral part of the transportation and logistics network and has always
been considered as one of the most volatile industries, where agents are exposed to
substantial financial and business risks. These risks emanate from fluctuations in
freight rates, bunker prices, the price of the vessels, and even from fluctuations in the
level of interest rates and exchange rates. All these factors affect the cash flows of
shipping investment and operations and, as such, have a profound impact on the
profitability of shipping companies as well as their business viability.

Freight rates have risen to unprecedented levels and have increased by almost 300 per
cent over the period from 2003 to mid-2008. This increase in freight rates was
followed by a corresponding drop of 95 percent over the last quarter of 2008.

Due to political factors and economic development, international supply and demand
between ship and cargo, shipping market speculation and monopoly, weather, fuel
prices, as well as natural conditions etc., dry bulk freight rate is ever-present change
within a week, whose changes can even be as high as 20% above.

Therefore, market participants are more aware of the risks they face and also try to
explore avenues to hedge or manage those risks. Under these circumstances, the
transaction of shipping derivatives has come up to give shipping participants another
mode to operate their risks.
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1.2 Concept of shipping derivatives
Derivatives are a kind of contracts, the values of which depend on the variation of
underlying assets. These contracts should be standardized or non-standardized. The
standardized contracts mean the prices of underlying assets, trading hours, the
characters of underlying assets as well as trading modes are standardized, and this
kind of contracts are usually listing in exchanges, such as future. The
non-standardized contracts mean all of the trading principles are determined by both
of the trading parties, which have very strong flexibility, such as forward agreement.
While talking about shipping derivatives, they are derivatives endowed with shipping
characters, and will serve for shipping industry.

There are various shipping derivatives. This chapter will introduce 3 famous shipping
derivatives in the market, which include the Baltic Freight Future, Freight Option,
and Forward Freight Agreement (FFA). The newly launched container forward
transaction based on SCFI issued by Shanghai Shipping Exchange, will be introduced
in Chapter 4.

1.3 Types of shipping derivatives

1.3.1 Baltic Freight Futures
The Baltic Exchange started formulating Baltic Freight Index (BFI) on May 1st, 1985.
BFI was calculated by 11 standard shipping lines. At the same time, in the newly
established Baltic International Freight Futures Exchange (BIFFEX), the Baltic
Freight Future was being marketed based on BFI. The traders were required to use the
standardized contract provided by BIFFEX, and this derivative had a function of
hedging, so it was welcomed in a long time. However, with the developing of the
shipping market, this derivative was gradually found some disadvantages, such as low
efficiency of hedging, low mobility, etc. So it was eliminated in 2002, instead FFA
replaced it as a new tool for managing risks.
2

1.3.2 Freight Option
Freight option is a kind of Asian Option, the executive price of which is the average
freight rate in the contract’s duration. The common duration is calculated from
effective date to expiring date of the contract. However, the forward freight option’s
duration is calculated from some day after the effective date to the expiring date (or
some day before), and the executive price of this derivative is the average price in its
duration.

The price of freight rate was fluctuated drastically in 2004, which brought about
several advanced freight options. On June 1st, 2005, IMAREX-NOS launched two
freight options, include TD3 and TC2, which is considered as the ones with the most
mobility, at the same time, a dry bulk freight option called PM4TC was launched for
Panamax vessels because the freight rate of Panamax vessels regularly fluctuated by
60%. Hitherto, the trading volume are comparatively low, only hundreds of million
dollars in 2007.

1.3.3 Forward Freight Agreement (FFA)

1.3.3.1 Overview of FFA
FFA is a kind of forward agreement used most in the current market, which has
regulated the definite lines, trading price, trading amount, balancing date and so on,
then the trading parties reach an agreement that collect or pay the margin between the
price of BDI and price of FFA on an agreed date.

FFA was launched first by Clarksons in 1991.
In 1992, two famous shipping companies -- Bocimar and Burwain reached the first
dry bulk FFA; in 1994, the first tanker FFA was successfully concluded by Cargill and
British Petroleum. What’s historical was that, in 2001, FFA was first settled in NOS,
Futures & Options Clearing House.
At the beginning, FFA was not adopted widely, and 80% of the trade volume was
3

conducted by the European ship-owners and cargo-owners, so it was not well
recognized by the countries on the other Continents. From the year of 2002, the
international shipping market had fluctuated fiercely; under these circumstances, the
requirement for hedging started to promote the development of FFA. Up to 2006, the
trading volume had been unprecedentedly huge (Figure 1.1). According to the
statistics, the market value of forward freight was only $200 million; it was up to $25
billion in 2004 and $70 million in 2007. All of the information showed that freight
rate has actually become a exchangeable commodity.

FFA served dry bulk market at the first, and later it expanded to tanker market. The
definite trading lines have been presented in table 1.1. In the dry bulk market, FFA for
Panamax was developed earliest, thus more mature than others and the trading
volume has an absolute advantage. As can be seen in Figure 1.2 (calculated by the
data gathered from the Baltic Exchange), the trading volume of Panamax is up to
about 60%, 30% or so for Capesize, and the rest for Handymax. While turning to the
4

trading area, most of the FFAs’ transactions took place in European market. Although
there is still a small amount of volume taking place in Asian market, the participation
is expanding.

5

As is stated above, the participation is expanding, and at the same time, the
participants are tend to diverse, which include 1) shipping companies, engaged in
transportation, such as PCL/IM in Singapore, KLAVENESS in Norway, NORDEN in
Denmark, etc.; 2) merchandiser, engaged in import and export, such as Louis Dreyfus
in France, Cargill in the US, Bunge Group in Netherland, ADM in the US, etc.; 3)
manufacturer, engaged in manufacturing coal, iron ore and so on, such as Rio Tinto
Group, Vale of Brazil, BHP Billiton, RWE, etc.; 4) financial companies, such as
investment banks, future companies, etc. According to the report of Celent, a French
consulting company, 15% of the FFA’ trading volume was reached by financial
companies in 2007, and this ratio reached 40% in 2008.

More and more Chinese companies have begun to pay attention to shipping
derivatives, in order to manage their risks. As FFAs are most traded by OTC
(over-the-counter), it is hard to collect some information about the amount of Chinese
companies that have taken part in the FFAs’ market. Up to 2008, there were more
than 20 domestic companies had participated FFAs’ transaction.

6

Although FFA was launched for managing risks, FFA itself also contained huge risks.
In 2008, the BDI decreased sharply which had led many companies lost a lot, while
COSCO had a floating loss about 3.95 billion Yuan in FFA market. There are many
factors that influence the price of FFA, so this paper intends to measure the risks
caused by FFA, in order to help the participants manage their risks better.

1.3.3.2 Overview of Baltic Dry Bulk Index (BDI)
BDI is the economic indicator in shipping industry, also it is one of the most
authoritative indices in the world, and it can reflect the variation of supply and
demand. In fact, BDI is considered as a perfect index that reflects the demand of
industrial raw material. While many investors take part in FFA market, the BDI
deviates from the entity market, so the representativeness of industrial raw material
has gradually been questioned.

BDI is calculated by a team consists of 8 member companies. Every morning, these 8
companies will submit intraday freight rate and chartering rate of specified lines to
the team, and these data are considered confidential to make sure it impartial and
correct. The team eliminates the maximum and minimum of the data submitted, and
then calculates the average freight rate and chartering rate of each line; next, multiply
the weight of each line; finally, add them together, and the result is BDI. The
formulae are:

n

BCI|BPI|BSI|BHSI|=  PiKi
i 1

BDI=C0*

BCI  BPI  BSI  BHSI
4

Pi means the price of shipping line i,
Ki means conversion constant of shipping line i,
n means the amount of shipping lines,

7

C0=1.92621362 is the exponential conversion constant

The shipping lines compose BDI have changed with the development of international
economies, politics, science, etc. A meeting will be launched every quarter of a year,
and the members may change the weight of shipping lines after discussion.

8

2 Functions of shipping derivatives

2.1 Literature Review
In international dry bulk and shipping derivatives, enterprises focus on collection and
sorting of market information, predict movements of prices. There are several famous
foreign enterprise, such as Clarkson, Drewery and ISL, and these institutions publish
all sorts of statistics and special reports on supply and demand analysis and
forecasting in international shipping market, which are important reference to dry
bulk shipping companies for management and decision-making; while paying
attention to the domestic situation, there are also some institution make review and
outlook periodically, and collect a great amount of data on dry bulk market, such as
Maritime China(a periodical launched by COSCO), Shipping Exchange Bulletin(a
periodical launched by Shanghai Shipping Exchange)

In addition to the institutions above, many scholars also have made some
comprehensive and in-depth researches, which mainly focused on relevant basic
knowledge, theory innovation and the development of mathematical model, etc.

Charemza and Gronicki (1981) employed a model of non-equilibrium bulk cargo
transport market, including dry bulk and tanker market, and this model also includes
shipping market, ship building market and ship scrapping market. Therefore, demand
is not always equal to supply, demand and supply are not certainly influence freight
rates. Nomikos and Kavussanos (2000) studied the price discovery function of
BIFFEX on dry bulk market.

Batchelor, Alizadeh and Visvikis (2006) used VECM,

ARIMA and VAR models to establish FFA price model.

Chinese scholars mainly has: Yang Weinian (1999) studied international dry bulk
freight rate index the long-term trend, season, cycle by using time series analysis and
built a ARMA model for fitting. Zhang Linhong and Chen Jiayuan (2001) introduced
9

market comprehensive factors, then analyzed the relationship between shipping
freight rate supply and market comprehensive factors, at last utilized software like
MATLAB draw a quantitative prediction model of international shipping market rate.
Liu JianLin and Shi Xin (2005) used JOHANSEN cointegration technique to analyze
the future price and spot price, then gained a pricing formula of short-term futures
based on EGARCH (1, 1) model. Zhang jian and Yang Yongzhi (2006) elaborate the
concept and development of FFA and illustrate how FFA hedging to reduce shipping
risk purpose by invoking some examples. Li Yaoding and Zong Beihua (2006) used
ADF test Baltic freight rate indexes, and GARCH (1, 1) model is used to eliminate
the conditional heteroscedasticity. Yang Liu (2007) qualitatively described the
relations between dry bulk FFA market and the spot market.

2.2 Risk management
The theory of risk management was sprouted in 1930s, and was largely developed
from 1990s, which directly resulted from the financial crisis happened in the late
1980s. Detailed speaking, in 19 October 1987, the “Dark Monday” caused the US
stock market decreased by 23% and capital market lost by $1 billion; in 1990, with
the break of Japan’s economic bubble, the stock market decreased by 70% and capital
market lost by $2.7 billion Yuan; European currency crisis broke in 1992; Asian
financial crisis broke in 1997, etc. All these actuality made people start to think about
risk management.

Shipping industry is a high risk industry, while the risks are not only caused by the
voyage, but also is caused by the fluctuation of freight rate. There are two traditional
measures for risk management: 1) operate the fleets separately; 2) COA. The former
measure is that the ship-owners operate some of the vessels in spot market, and have
the other vessels chartered by T/C. This is also the basis measure applied by some big
ship-owners. The latter one is that the ship-owner and the cargo-owner reach a
agreement which has confirmed a certain freight rate and the duration is usually about
10

1-2 years, or even more. With the emergence of the shipping derivatives, more and
more shipping-related companies start to pay attention to them. The shipping
derivatives don’t absolutely reduce the risks, instead, it provide a way in which these
risks may be transferred to others who are willing to bear them.

2.3 Speculation
As is stated above, the hedgers want to transfer their excess risk to those who are
willing to bear them. Therefore, speculators appeared as a role to accept the risks that
hedgers want to hedge in the market. Despite derivatives were initially designed for
risk management, nowadays it seems that the majority of traders in current
derivatives markets tend to speculate.

Actually, derivatives essentially allow this purpose. Firstly, derivatives markets tend
to be more liquid than the underlying spot markets; secondly, costs of transaction in
derivatives markets tend to be lower than that of underlying market; thirdly,
derivatives also provide leveraged positions for speculating. For instance, buying or
selling a futures contract requires an amount of deposit which is usually a part of the
value of the contract. Therefore, with the same amount of money, one can buy a given
position in the underlying contract, and get a multiple of that position in the
derivatives market which results in higher profits if the market moves to their favour
(and also higher losses if the market moves against them). Finally, derivatives
contracts enable participants to achieve customized risk-return trade-offs which
cannot be accomplished by trading the underlying market alone such as, for instance,
through spread trades and volatility strategies.1

2.4 Arbitrage
In economics and finance, arbitrage is the practice of taking advantage of a price

1

Amir H. Alizadeh & Nikos K. Nomikos, 2008. pp. 14
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difference between two or more markets: striking a combination of matching deals
that capitalize upon the imbalance, the profit being the difference between the market
prices. When used by academics, an arbitrage is a transaction that involves no
negative cash flow at any probabilistic or temporal state and a positive cash flow in at
least one state; in simple terms, it is the possibility of a risk-free profit at zero cost.

In principle and in academic use, an arbitrage is risk-free; in common use, as in
statistical arbitrage, it may refer to expected profit, though losses may occur, and in
practice, there are always risks in arbitrage, some minor (such as fluctuation of prices
decreasing profit margins), some major (such as devaluation of a currency or
derivative). In academic use, an arbitrage involves taking advantage of differences in
price of a single asset or identical cash-flows; in common use, it is also used to refer
to differences between similar assets (relative value or convergence trades), as in
merger arbitrage.

Arbitrage opportunities are difficult to uncover and they do not last for long. For
instance, if an instrument is expected devaluating, then the buying activity will force
the price backward to the line with the fundamentals. Actually, the existence of
arbitrageurs in the market ensures that major disparities between the prices of assets
cannot exist in the first place. As Kolb and Overdahl (2007) described it: ‘the
existence of arbitrage opportunities is equivalent to money being left on the street
without being claimed.’2 As for this reason, the fair theoretical prices of derivative
contract are usually derived on the assumption that arbitrage opportunities do not
exist: this is called the ‘no-arbitrage principle’.

2.5 Hedging
The activity of trading futures contracts with the objective of reducing or controlling
future spot-price risk is called hedging. Speaking in detail, hedging is a kind of
2

Amir H. Alizadeh & Nikos K. Nomikos, 2008. pp. 14
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activity that traders want to offset the risks from spot market by buying or selling
futures contracts, which have the same volume and the same type with the spot
contracts, but the trading direction is reversed.

Hedges are either short or long. A short or ‘selling’ hedge involves selling futures
contracts as a protection against a predicted descent in spot prices. For example, a
shipowner, predicting that freight rates will fall, will be a seller of freight forwards. A
long or ‘buying’ hedge, on the other hand, involves buying futures as a protection
against an increase in spot market. For example, a charterer will be a buyer of freight
forwards contracts; this will enable him to protect his future freight requirements in
case the physical market rises, thus forcing him to pay higher freight rates. In general,
using derivative products for risk management gives participants the opportunity to
participate in risky activities which they would not otherwise undertake. In addition,
lowering price risk using derivatives leads to a more efficient allocation of resources
compared to traditional methods of risk management.

Understanding basis is fundamental to using futures for hedging. The basis in a
hedging situation is defined as: spot price of the asset to be hedged, St, minus the
price of forward contract used for hedging, F(t , T):

Basis  St  F (t , T )

If the asset to be hedged and the asset underlying the futures contract are the same
then the basis should be zero at the expiration of the futures contract. Prior to
expiration the basis may be positive or negative. If futures and spot prices always
change by the same amount (that is, spot and futures prices are perfectly correlated)
the basis will not change. In this case the magnitude of changes in spot and futures
positions is identical and, in a hedged portfolio, any gain (loss) in the physical

13

position will be offset by a corresponding. 3

2.6 Price discovery
The price discovery is the process of determining the price of an asset in the
marketplace through the interactions of buyers and sellers.

There are three reasons that derivatives market has the function of the price discovery.
1) There are lots of traders participating in derivatives market, including
manufacturers, merchants, carriers as well as investors. While they are trading
together, the prices will be formed easier.
2) Derivatives market has a mighty transparency. Derivatives markets provide a
mechanism through which the supply and demand for an asset are brought into
alignment, both in the present and over time. According to Edwards and Ma (1992),
derivative prices reflect the current expectations of the market regarding the level of
spot prices which may prevail in the future. Therefore, through derivatives trading,
information about the expectations of market participants regarding the future
supply-and-demand balance for a commodity is assimilated to produce the price of
the derivatives instrument for a later date. As a result, derivatives trading and
contracts contribute to a more transparent market.

As is analysed above, hedging is an operating concept, and it can be considered as a
microscopic function of derivatives. However, price discovery can be deemed as a
macroscopic function.

3

Amir H. Alizadeh & Nikos K. Nomikos, 2008. pp. 16
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3 Establishment of models for forecasting shipping freight
rate risk

3.1 Introduction
From the perspective of managing freight risk, this chapter analyses the cointegration
relationship between forward contracts and spot price by using the method of
econometrics, and constructs an error correction model, which can be used to forecast
the price of freight and price of FFA trades.

In economics, the subdiscipline of econometrics has been defined as broadly as the
discipline concerned with the development of economic science in concert with
mathematics and statistics. It has also been defined more narrowly as the application
of mathematics and especially of statistical methods to economics.4

3.2 Vector error correction model (VECM)
Data collection and statistic character analysis
As can be seen in the Figure 3.1, with the first FFA concluded in 1992, the trade
volume had increased very slowly until 2000, and in 2006, the trade volume reached
$56 billion.

4

M. Hashem Pesaran, 1987. pp. 8-22
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The BDI data gathered in this chapter range from 1 January 2000 – 31 December
2010. The settlement price of dry bulk FFA is the average price of freight rate of
contracted shipping line, and the settlement period is usually the last 7 BDI days
before the expiring date. So we take the average of the first 7 BDI as FFA’s price and
the average of the last 7 BDI as spot price, with totally 132 pairs of figures. Then we
put these data into a graph of logarithm. Next, we mark FFA price logarithm as F
series and spot price logarithm as S series, presented in Figure 3.2.

16

As can be seen in Figure 3.2, F series and S series have mighty consistency. By
analyzing these two series, the result can be typed as follows in Table 3.1:

Table 3.1 the statistic character of F series and S series
F series

S series

Average

7.777012

7.793048

Median

7.726521

7.762871

Maximum

9.171289

9.300092

Minimum

6.741814

6.762819

Standard deviation

0.616548

0.622940

Skewness

0.131809

0.176847

Kurtosis

1.944009

2.055258

JB Test

4.741819

4.070012

Concomitant Probability

0.094283

0.131021

According to the value of Skewness, Kurtosis and JB Test, the F series and S series
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don’t obey the normal distribution.

Cointegration Test
The stability is one of the basic principles of conventional econometrics, so it is
necessary to examine the figures’ stability. ADF (Augmented Dicker-Fuller) unit root
test is normally used to test stability.

Suppose Xt is the time series waited for test, and ADF test needs 3 models, as follow:

Model 1: Xt   Xt  1    iXt  1   t
i 1

Model 2: Xt     Xt  1    iXt  1   t
i 1

Model 3: Xt     t   Xt  1    iXt  1   t
i 1

In the formulae,  t is normal white noise series, which shows the tendency of time
series changing with time. Testing if the time series Xt fits the unit root process
equals:

H 0 :  0 ;

H1:  0

If the result calculated by ADF Test is smaller than marginal value, we consider that
the Xt don’t fit unit root process. Otherwise, the series fits unit root process and it is
unstable.

We should start the test from Model 3, and then Model 2, and finally Model 1, until
the series doesn’t exist unit root. The results are calculated in Table 3.2:
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Table 3.2 testing results of F series and S series
F series

S series

(ADF Test)

(ADF Test)

Model 1

-1.963464

-1.801731

-4.058619

Model 2

-0.529984

-0.341379

-3.501445

Model 3

1.128140

1.249586

-2.589795

Type of Model

1% marginal value

The Table 3.2 shows that the results of each model are larger than their 1% marginal
value, so F series and S series are both unstable series.

Under this circumstance, Engle together with Granger released Cointegration theory,
which provided effective method for modeling unstable time series. Despite some
economic variables are unstable time series, their linear combination might be stable.

If the series ( Xt 1, Xt 2,…, Xtn ) is d integrated of order, i.e. I(d), there will be a vector

  ( ,  ,…,  ) makes that  X ' t is (d, b) integrated of order, while d  b  0 .
1

n

2

We call the time series Xt (d, b) order cointegration, which can be marked as

Xt : CI (d  b) , and  is the cointegration vector.

Next, we need the E-G two-step method that is fit for the cointegration test with two
vectors. If the vectors Xt and Yt are both d integrated of order, we can have one vector
regress with the other, and then derive:

Yt  c   Xt   t .

⌒

⌒

Next, we use c and β to represent the estimated value, and we can obtain a formula:
19

⌒

⌒

⌒

εt=Yt –c–βXt

If the residual error series is stable, it can be derived that these is a cointegration
between these two series, and vice versa. We get the result by using the E-G two-step
method:

FFAt  0.159442  0.977434 St

(1)

⌒

Finally, we examine the ε by Model 3, the result of which is -0.8095639 smaller than
-4.057528 (corresponding 1% marginal value). Therefore, FFAt and St are (1, 1)
cointegration.

Error Correction Model
An error correction model is a dynamical system with the characteristics that the
deviation of the current state from its long-run relationship will be fed into its
short-run dynamics. Suppose Xt and Yt satisfy the formula:

Yt   0   1 Xt   2 Xt  1  Yt   t

(2)

This formula shows the value of Y is not only influenced by the value of X at time t,
but also is influenced by the value of X at time t-1. Due to the variable is unstable; we
can not use the method of OLS. Then we convert the formula (2) to (3):

Yt   1Xt   (Yt  1   0   1 Xt  1)   t

In formula (3), when the condition satisfies   1   ,  0 

(3)

0
1   2
, 1 
, the
1 
1 

formula (3) is the first-order error correction model of Xt and Yt.
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Meanwhile, Engle and Granger found the relationship between X and Y can be
expressed as formula (4), if X and Y are in cointegration.

Yt  lagged (Y , X )   t  1   t , 0    1

(4)

⌒

We can establish an error correction model by using residual error εt as the error
correction term, as expressed by formula (5)

⌒

FFAt  0.0121St  0.2789FFAt  1  0.0479St  1  0.9215 εt-1

(5)

By calculating the formula (5), we derive that the variable lower than 5% marginal
value, and fitting rate R2=0.964, DW=2.918. Meanwhile, residual error has no
autocorrelation and no heteroscedasticity, which means the error correction model is
fitting well.
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4 Development of shipping derivatives in China

4.1 Introduction

Nowadays, China has become one of the largest shipping countries in the world.
However, in order to develop into the strongest country, there will be a long way to go.
Detailed speaking, not only must a strong shipping country have complete hardware,
but also it must have matched software. Take Shanghai for example, it is the most
developed city in China with most advanced port infrastructures and strongest
economy. However, the strongest economy hasn’t given sufficient support to shipping
industry; because the software is too poor to help shipping industry utilize the
financial tools, which has exposed Chinese shipping industry in several risks. This
chapter will analyse the actual risks faced by China’s shipping industry, and then
introduce two examples to disclose some problems hided in the shipping market.
Finally, this chapter will analyze the inherent requirement for shipping derivatives,
while constructing Shanghai shipping financial center.

4.2 The risks exist in China’s shipping market

In terms of ports, there are nearly 10 international ports alongside the coast of China,
which has caused fierce competition; meanwhile, there are more large ports around
the Pacific Rim. Undoubtedly, the infrastructures of Chinese ports have been no
worse than that of other countries’, but the soft power are not strong enough which
limits the development of Chinese shipping industry.

Then in terms of companies, there are concluded mainly four risks in current market.
They are:
1) There are lots of vessels under construction, despite the capacity have been idle.
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Under this circumstance, many companies may have an extra expenditure on
operation.
2) The prices of oil are fluctuated drastically, due to the unstable situation in the
Middle East, so the cost of operation remains unstable, either.
3) Piracy is very rampant. It was regularly seen in the news that one vessel was
hijacked by the pirates, which intangibly increases the security of vessels.
4) Only a small amount of Chinese shipping companies have taken part in the trade of
shipping derivatives. Moreover, some domestic companies engaged in the trade of
derivatives are for speculation. Take COSCO for example, COSCO had gained a lot
of profits about 1.43 billion Yuan from the FFAs in 20075. However, the good news
ended from the 2nd quarter of 2008, because the COSCO tended to believe the BDI
would continue to increase, which is now proved as a mentality of speculation. As
was said by a scholar, “every success is the result of resisting temptation”. This fact
shows Chinese companies have a long way to go in FFAs’ market.

4.3 Shanghai international financial shipping center

4.3.1 Shipping derivatives are essential to international financial shipping
center
As is mentioned above, if China needs to grow into to a strong shipping country, the
key mission China’s government has been proceeding is speeding up the construction
of Shanghai shipping financial center. Therefore, how to construct Shanghai’s
shipping system will influence the development of shipping industry in China.

1) Shanghai is now facing fierce international competition and serious challenges.
Concerning container transportation, there are three major routes all over the world,
which are Asia-Europe, Asia-North America, and Asia-South America, and the
containers on these three routes account for nearly 90% of the world’s containers. In
5

The 2007 Financial Report of COSCO Group
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the Far East, many ports surround shanghai, such as Busan, Kobe as well as
Kaohsiung, have composed great competition to Shanghai. In recent years, these ports
have proposed several plans, such as “advantage complementation”, “collaboration”,
in order to vie for the cargoes from China’s coastal area and Yangtze River basin.

2) Shipping derivatives can help China gain the priority of pricing. As is analyzed in
the previous chapter, price discovery is one of the main functions of future market,
and it can help Chinese companies gain the priority of pricing. The priority of pricing
not only reflects China’s international status, but also is an indicator of economic
security and economic level. But, in fact, Chinese companies are influenced severely
by the drastic fluctuation of shipping freight rate. Hitherto, New York City and
London have been mature international shipping center, and Shanghai also has the
opportunities while Singapore’s shipping derivatives’ market is not developed.

3) Shipping derivatives can absorb international investment. As a kind of financial
tools, shipping derivatives may attract the investors and hedgers to invest into
Shanghai, so it is beneficial to the economies of Shanghai.

4.3.2 China Containerised Freight Index (CCFI) and Shanghai
Containerised Freight Index (SCFI)
To adapt the rapid development of container transportation, on 13 April 1998, the
Ministry of Communication together with the Shanghai Shipping Exchange launched
CCFI. It is calculated based on 11 container shipping lines by a team consists of 16
international shipping companies, and is considered reflecting the container market
objectively. What’s more, CCFI has played an important role in the last decade,
which has promoted it to the second important index in shipping industry.

In 2009, Shanghai Shipping Exchange issued Shanghai Containerised Freight Index
(SCFI). This is the first index issued of Chinese own after the world financial crisis in
2008, so it’s obvious that China has a strong resolution to develop shipping industry,
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or in other word, to promote China’s status in the world’s shipping market. SCFI was
launched for developing shipping derivatives. It has some function of intuitive and
sensible, which can satisfy the requirement of mobility, punctuality, volatility, etc.
Not until 15 January 2010, did the first container swap of the world turn up; on July
2010, London Clearing House finished its first trade base on SCFI; on 2nd August
2010, Singapore Exchange finished the first container swap of Asia based on SCFI.
Therefore, it is considered very promising in the market.

However, there are many problems need to be paid attention to.
1) Perfect the disclosure system. Making the historical data, formulae of CCFI and
SCFI public is important, which can improve the transparency and objectivity.
Although SCFI is more overt than CCFI in weight of shipping lines, types of freight
rate, etc. the historical data and formulae is also inaccessible, which seriously hinder
the participants from researching it. Presently, some renowned consultancies like
CI-Online and Drewry hasn’t embodied SCFI.

2) Looser exchange control. In order to develop shipping derivatives, the market must
abstract enough capitals from domestic and overseas. If the Government looser
exchange control, the capitals all over the world may participate in Chinese
derivatives’ market, which will really be beneficial.

3) Improve the co-operation among the Shanghai Shipping Exchange, Shanghai Stock
Exchange, Shanghai Security Exchange and the rest. These exchanges states above
are expert in derivatives’ market, so it will be easier to develop shipping derivatives.
At the meantime, the Government should exploit information platform to improve
share of information.

4) Perfect relative laws and regulations. Improving the level of supervision is the
intrinsic request of a secure market.
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5) Transaction on exchange is recommended. The SSE should make great effort to
improve the publicity and flowability of SCFI, and then popularizes the transaction
on exchange.

The SSE may construct electronic trading platform to develop FFA transaction based
on SCFI, and then launch SCFI future transaction.

Although the modelling and analysis in the previous chapter are focused on dry bulk
market, we must acknowledge that Shanghai has made great progress on shipping
finance sector. It shows the determination that Shanghai has speeded up the pace of
constructing shipping financial center. Under this circumstance, more shipping
financial products will be issued, include dry bulk market, oil market, etc.

4.3.3 Foundation of Shanghai Shipping Exchange Freight Corporation
(SSEFC)
SSEFC was established on March 2011 by the SSE, and it will undertake the
developing of shipping derivatives of China’s own, such as SCFI forward freight
agreement, SCFI futures, etc. The establishment of the SSEFC is the request of
market demand; taking Shanghai for example, the throughput of containers in
Shanghai port has reached 29.069 million TEU last year, which surpasses Singapore
to the first place. So, there must be several shipping derivatives to satisfy such a large
demand.

Traditional exchanges, such as Shanghai Stock Exchange and Shanghai Future
Exchange, are composed by members including future brokers, security companies,
etc. Despite SSEFC will consist of members, its trading modes are base on the
development of the Internet, and the best service provided is the collective
transaction.

Obviously, SSEFC will confront the competition from the market and its trading
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modes will highlight its own advantage, in spite of the current trading modes have
been mature. Above all, competition is the principle of survival. Currently, the SSEFC
has launched the first trade on April, and will launch a series of trades for dry bulk
market.
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5 Conclusion and outlook
Trade is one of the engines that push the world’s economies ahead, moreover
shipping undertakes 90% of the transportation of the world’s trade about 6 billion
tons.

China is one of the most important participants in the world’s trade. In the past
several years, China has taken up the majority of the volume of dry bulk market, but
the financial income is comparatively less. The most important reason is that Chinese
shipping companies and manufacturers passively endure the risks caused by the great
fluctuation of freight rates. Along with the establishment of Baltex in London, the
FFAs’ trading will be more prosperous. Meanwhile, several famous international
clearing houses have launched clearing business, which indicates that the FFAs’
trading will be more mature. Chinese shipping companies and other shipping-related
companies should take part in the shipping derivatives’ market. As the saying goes,
“one is not able to master swimming without getting into the water”.

This paper mainly focuses on dry bulk FFA, and data is based on BDI issued from 1
November 1999 to 31 October 2010. FFAs’ price series and spot price series are
constructed base on FFAs’ trading feature, and the result shows that these two series
don’t comply with the normal distribution. Then, checking these two series via
Integrated of Order Test and Cointegration Test, the results shows that they are
first-order integrated of order and (1, 1) order cointegration. Finally, this paper uses
EG method to construct an Error Correction Model and discovers this model fitting
well.

The research methodology and result can be referred, while companies decide to
manage their risks by FFA. However, because Chinese FFAs’ market is still fragile
and more data needs collecting, we need to move forward to carry out quantitative
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research on FFA.
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