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ABSTRACT

The crazy fluctuation of freight rate from 2002 to 2009 has given a profound
lesson to the investors in bulk shipping market. Investors start to realize the
importance of the price of vessel in terms of newbuilding and second-hand market.
But the lesson aso leads to a bad result: so many vessels are ordered now when
the market is low, which will make the freight rate in a low situation for a long
period of time.

The paper focuses on the dry bulk Panamax vessel market and the thesis starts
with proper introduction of the two different ship owner’s operating modes: Greek
operating mode and Nordic operating mode. As time goes on, the trend of each
model and connection between each other are changing. And due to the
dramatically fluctuation from 2002 to 2012 caused by ‘China Factor’, the decision
on when to buy new vessel has become more and more important. So in this paper,
| will analyze and compare these two operating modes by calculating ROI
according to historical data, then get the result and best solution on when to buy
and sell the vessal. Finally, when comparing with the reality, we will see whether
it is a good decision in investing vessel now and get instruction from the
comparison. And in this process, regression model will be used.

The aim of this essay is to find the difference of Greek and Nordic operating
modes and see the future of operating strategy in terms of bulk market through the

comparisons of profit of each operating mode.

Keywords. Greek and Nordic operating mode, price of secondhand-hand and

newbuilding vessel, Panamax vessel, ROI, investment strategy, shipping cycle
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1. Introduction

1.1 Backgrounds

Aswe all know, shipping is an adventure industry with alot of risk and unknown.
During the long history of shipping industry, the determination of timing of investing
or divesting ships has been the most tough and difficult question to the shipowner or
other investors in shipping market. And the high fluctuation from 2002 caused by
Chinaentering WTO has given rise to the high fluctuation of ship price. Then people
start to know about the benefit of buying and selling ships instead of buying ships
only for operation during the whole life of one vessdl.

So many newbuilding vessels have been ordered from 2009 till now and more
and more vessels will be delivered in the future due to the low price of new vessdl,
which will lead to the depressed situation in shipping market for along period of time.

In this article, | am going to analyze two operating modes of shipping strategy;
Greek operating mode and Nordic operating mode. The aim is to conclude which
operating mode is better in terms of return and the scale of shipping company. After
comparison, | will focus on the current situation of shipping market and give

instruction of development of each two operating modes in the future.

1.2 Literaturereview

Investors in shipping industry have always been faced with difficult decisions
on investment and divestment timing because of the complex and volatile nature of
the market. It is not surprising that many famous studies have paid a lot of attention
on the huge fluctuation of freight rates and ship pricesin maritime economics
literature. According to the articles of different scholars, different aspects of shipping
economics such as efficient market of the shipping market, shipping cycle and
implication of price of second-hand vessel have been set foot in alot.

Manolis G. Kavussanos & Amir H. Alizadeh were analyzing the Efficient
Market Hypothesis (EMH) in the formation of newbuilding and second-hand vessel
pricesin the dry bulk sector of shipping industry through VAR model. Their article
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was concerned with vessels as real assets with limited economic life and concluded
that the efficient market hypothesisin the market for newbuilding and second-hand
dry bulk vesselsisrejected.

And interms of EMH of ship prices, we have to mention two pioneersin this
aspect Strandenes and Beenstock, who both regarded ships as capital assets and used a
present value model for ship price determination. The differenceis that Beenstock
assumed rational expectations of investors in the formation of ship prices, while
Strandenes assumed semi-rational expectations.

In the aspect of structure of ship price, traditional approaches for modeling
price of vessel are mainly based on general and partial equilibrium models by
establishing rel ationships between a number of variables such as deliveries of
newbuilding vessel, price of new vessel and scrap vessel, freight rates, bunker prices
and so on. But recently, real options have been applied more often to analyze the
factors for determining ship prices.

Amir H. Alizadeh and Nikos K. Nomikos considered ships as real capital assets
which can, not only generate income through operation but also capital gain (l0ss)
through price appreciation (depreciation). In their study they proposed a new way for
the decision of timing of investment in shipping market, especially for the timing for
buy and sale of vessels. They chose the P/E ratio, which is the relationship between
price of vessel and TC earnings to find the timing of buying and selling vessal on the
basic of discounted present value model. For considering long-term market, they also
used moving average trading rules to revea promising results of sales and purchase
strategy when compared with static buy and hold strategies.

In conclusion, they found that the relationship between price and earningsin
shipping markets contains important information about future behavior of ship prices,
which can be very useful for determining the timing of investment. They also showed
that investors in shipping markets can benefit from applying sale and purchase
strategy.

In the shipping cycle aspect, the famous book <Maritime Economics> from
Martin Stopford has told us the development of shipping history. Shipping is a

2
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cyclical industry with too many risks and be determined by a lot of factors. And in
terms of strategy in accordance with the shipping cycle, Martin Stopford also found
that there may exists chance to get good profit by using sales and purchase way, but
thiskind of strategy is not following the original goal of shipping industry.

If we look at the aspect connecting shipping cycle with price of vessel, the first
researcher paying attention on the cyclicality of the shipbuilding market was
Tinbergen, who supported that the condition of the shipbuilding market is connected
with the amount of freight offered for shipping very closely. And freight rate is then
in its turn dependent on the shipping tonnage present in the market. This leads to an
endogenous shipbuilding market cycle, which is caused by the time lag between the
demand for shipping capacity and the actual availability of this capacity.

Furthermore, recent analysis on the shipping finance such as shipping funds and
derivative market instead of actual operation in shipping market also reflected that the
appreciation of price of vessel is more valued in the eyes of investors. And the

liquidity and efficiency of such market will accelerate the tendency of strategy.

1.3 Theframework of thispaper
Generdly, this paper isroughly divided into 6 parts.
(2). Background and Literature review.
(2). Introduction of shipping cycle and two operating modes
(3). Actual experience of two different modes
(4). Analyzing two operating modes by calculating the ROI in terms of Panamax
vessal on the basis of data price of vessel, freight rate and so on.
(5). Instruction for current and future development of each operating mode according
to the result of calculation.
(6) Get conclusion of return of each operating mode and sum up the basic problem of

implementing way of each mode.
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2. Introduction of Greek and Nordic oper ating mode

2.1 Historical shipping cycle

Just as Martin Stopford said in his famous book Maritime Economics, the market
cycle pervades the shipping industry. There are numerous peaks and low ebbs during
the long history of shipping market, which reflects the development of world trade
from another point of view. The different shipping cycles are mainly caused by the
fluctuation of world economy as well as particular events such as world war. But due
to these shipping cycles, the shipping industry has been in the sustainable process of
development from history to future. The long cycles of the world economy have
profound consequences on the shipping market and on the economy as a whole.
During each stage of shipping cycle, there has to be a story, even lesson waiting for
shipowners or investors, who have absorbed valuable experience from each stage. But
no one is sure that what will happen in the future, that is also the most attractive point
of shipping industry.

Generdly, the shipping cycle, which accords with the economic cycle, are
mainly divided into three parts. The longest part lasts nearly sixty years, which is
caled a “long cycle”’. And the medium cycle lasts from five to ten years while
seasonal cycle does not last more than one year. In the article, | just focus on the
medium cycle. Under normal circumstances, each vessel will meet two or three
medium shipping cycles during the whole life of vessdl.

In the shipping market, the container and bulk are the two main parts. But in
particular, the bulk market is extremely volatile. The bulk market is a global business,
which is closely connected with the basic infrastructure and development of countries
and subjected to the falls and rises of economics.

In bulk market, it israw materials for heavy industry such asiron ore, coa or
grain that account for alarge proportion. The demand for transportation in bulk
shipping, which is one kind of derivative demand, isinfluenced by changes of world
consumption of bulk commaodities as well as the geographical location. The raw

materials demand rises when the world economy grows while the demand decreases
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during economic downturns. The supply of bulk shipping is concerning the number of
vessel to be ordered and delivered. Normally, the demand of bulk shipping is changed
tremendously while there is alack between demand and supply during period of time,
which will affect the trend of freight rate directly. Despite the lack between demand
and supply, the bulk shipping market still follows atypical cyclic pattern in the short
and medium period, which forms the shipping cycle.

In his book <M aritime Economics>, Stopford defines the shipping short cycles
as the mechanism co-ordinating supply and demand in the shipping market, which has
four stages during short period.

(2) trough--- asurplus of shipping capacity pulls down freights near operating costs
Shipowners are forced to sell ship.

Decommissions and sales increase while the shipbuilding order book reduces.

(2) recovery--- supply and demand move towards balance

Freight rates increase above operating costs.

(3) peak--- freight rates are high, even several times operating costs

Owners become very liquid and the shipbuilding order book expands.

(4) collapse--- supply overtakes demand

Freight ratesfall again.

Recovery —— / \ S

/

NG / < — Trough T

L 4

Figure 1 Thetypical course of a shipping cycle.
Source: <M aritime Economics>

! Martin Stopford, Maritime Economics(second edition)[M]. Me Graw Hill, 2004.
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So during the long history of many cycles, the shipowners or investors are
dealing with volatility with market cycles al the time. Thisiswhy shipowners have to
take tough decisions al the way on ship selling and purchasing (asset play) or ship
chartering (operating). The right moment to buy or sell ships regarding the direct
correlation between freight rates and ship pricesis so important for them to examine
the return of the investment. There exist some choices for them: newbuilding market,
second-hand market or even chartering market. But each decision is affect the profit
of next 10 years and fate of the company.

Shipping is different from other industries in terms of balance of supply and
demand. It isthe time lag of ship building that give rise to the interspaces between
demand and supply, further influencing the huge fluctuation of freight rates, thus
forming shipping cycle. Generally, ships are ordered based on current market
conditions but they are delivered with atime lag of 2-4 years. In the current situation,
the time lag is shorted within 2 years, but that is enough for the volatility of freight
rates. With reference of operation, shipowners aso need to consider the choice
between time charter and voyage charter on the basis of trend of market in short
period. That iswhy after ahundred of years’ history two operating strategiesin

respective of the medium shipping cycle with have come into our eyes.

2.2 Greek and Nordic operating modes

After knowing a little about the shipping cycle, we are going to analyze the
operating mode which has been implemented in the shipping cycle. Since the
importance of the timing of investment or disinvestment on shipping has been the key
point to the return on shipping industry, there have formed different operating modes
focusing on the sales and purchase of vessal.

In terms of the medium shipping cycle considered according to the whole life of
one vessel, there are two main different operating modes. Greek operating model and
Nordic operating model. These two operating modes has been used for a long time,
but along with the huge fluctuation of freight rates and price of vessel, the change and

conversion between each mode is cregping up on.
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Thereis no denying that investors in the shipping industry can be divided into
two main groups depending upon their investment strategies. The first group isthe
traditional players, who acquire ships just for operating the vessel for along period of
time. Normally, most of these players who care about the profit of operating vessel
are larger public or state-owned shipping companies with relatively long horizon
investment strategies.” People regard this strategy as Nordic operating mode.

On the other hand, the second group is more caring for the capital gain from the
S& P market rather than operational profits of vessels. Thiskind of playersiscalled as
speculators or asset players, most of who are private investors or small shipping
companies with arelatively short term investment horizon. And this strategy is

regarded as Greek operating mode.

2.2.1 Nordic operating mode

At first, | want to introduce the Nordic operating model, which always follows
up the tendency of market. When shipping market is rising, the shipowner or other
investors will buy or charter in the vessel to operate to earn the margin of freight rates.
When market is low, they do not sell their own vessel, only sticking to maintain the
operating vessael while losing money. Just like the current moment, Nordic mode
players are waiting for booming market so that they are going to earn the money at
first when market is rising while others need time to build vessel. So it is the freight
rates that Nordic mode players care about a lot because freight rate affect on the profit
of operation in adirect way.

The famous example of Nordic operating mode happened in the container market,
which is known by everyone in shipping industry and difficult to happen again.
Maersk Line acquired P&O in 2005 when the market is on the doubtless way of
growth. Maersk Line was a good example of Nordic operating mode player, who
increased investment in shipping when market was growing despite the increasing

price of vessdl.

2 Zhang Rongzhon. 2007(5) Trends of international ship recycling market [J] . Ship Economics & Trade, 23-25
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2.2.2 Greek operating mode

Next strategy isthe Greek operating mode, which can also be called as go
anti-cyclical mode or “buying low and selling high” strategy. Greek operating mode
often used by the Greek shipping companiesistotally different from traditional
Nordic operating mode. Generally, the Greek operating mode suggests investor to
consider the expected profit of capital gain on the price of vessal instead of
operational profit. So this mode is always used by buying low, selling high, spot
chartering on arising market and taking a time charter when the peak is reached. That
iswhy the investor using Greek operating model are asset players instead of vessel
operators.

Buying low means that the shipowner should buy ships when the market
reaches its bottom level. During that period of time, the shipyard is empty caused by
the low freight rates and low price of newbuilding vessel, which will give the
investors a chance to acquire vessel quickly and at a convenient price. A vessel with a
low price has alower break-even point, which also means a better profitability during
market ups and lower losses during market downs. Selling high means that the
shipowner is supposed to sell his ships on the second-hand market when the freight
rates are supposed to have reached the maximum level and a collapse is expected. The
timing of selling vessel on the second-hand market is crucial, which will determine
whether shipowner can make a significant capital gain or not.

The Greek operating mode is aways implemented by Greek shipping
companies. Beyond question, Greece has a strong tradition in the shipping business
and has the fourth largest merchant fleet in the world. In this country, shipping
companies are mainly family companies, which mean that it is suitable to be the asset
player because they are more flexible than the operation players.

The best example of Greek operating mode is when the market is reaching its
bottom level such as from the year of 2009 until now. Everyone knows that the key
reason leading to the current shipping crisis is that more and more vessels are ordered
and will be delivered in the future. The investors investing in new vessel now do not
care a lot about the specific time when the market is going to rise and they believe

8
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market will grow one day in the future. By then hey will make money on the price of
vessel when the price increases along with the freight rates.

Generdly, in the secondhand market, Greek operating mode player and Nordic
operating mode player are always closely connected with each other. The Greek mode
player often sells their vessel to Nordic mode player. The only and most important
thing connecting them is the price of second-hand ship, which also makes a profound
influence on each profit in the long-term strategy. So in this essay, | will pay more
attention on the price of second-hand vessel in terms of both Greek and Nordic

operating modes.

1. buying low

because the price of ships depends on freight rates level,

acquiring ships at the bottom of the market means [

paying less and having a lower break even pont 7 5 ——

2. selling high __— Asset Play
when freight rates are supposed to be at the maximum level, | B —

the value of ships increases and shipowners can obtain
an appreciation of their assets on the second hand market

3. spot charter on a rising market

when the demand is high, shipowners can
take advantage from freight rates increasing T
hinng their ships on short term basis s

4. taking a T/C when the peak is reached . -
when shipowners imagine that the market peak is reachead, L

they can assure the freight rates leve! for the future

hinng their ships on long term basis

= Operating

Figure 2 The hypothetical behavior of a shipowner

Source: <M aritime Economics>

2.3 Theimportance of timing and a low break-even point

Now we know that the investment decision is a crucial moment of the shipping
company’s life. And break-even point is the direct key elements that will determine
the return of investment in the next five to ten years.

Going back to Greek operating mode, we can conclude that these asset players
pay more attention on the capital cost of each vessal. Given the freight rate level, a
fleet with alow break-even point needs a minor sales volume to cover the full cost
and to begin to generate profit than afleet with a higher break even point. It will mean

that investment with alow break-even point will survive longer when the market is
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not good. Furthermore, while considering operating strategy, the investment with a
low break-even point does not need as much operating profit as that with a high
break-even point, which means that in operating period, break-even point will
determine the position of the market.

So the decision timing is the key to success for a shipowner. Particularly in bulk
shipping business, the real profits made from asset playsis bigger than those from
operating on the charter market. So from shipowners’ point of view, we can even
assert that capital profits rather than operating profits are often in the forefront of must
bulk shipowners’ thoughts.

But in fact, we aways see shipowners buying new ships while freight rates are
close to the peak. Again alarge number of vessels are disposed of by their shipowners
at the bottom of the market mainly due to the financia problem, thus incurring capital

losses. In short, we often see shipowners acting exactly like inexpert investors.

2.4 Basic problem in implementing two different operating modes in terms of
different shipping cycles

Thereis no doubt that the application is so difficult though acknowledging the
shipping cycle. So this also tell us why two different operating modes appeared
according the development of shipping industry. The main difficulty is still on the
shipping cycle. Although we have known about the scheme of shipping cycle, there
are no rules about the regularity of cycle and difference and connection between each
stage at all.

First of al, shipping cycles are random but not regular. Although we can analyze
shipping cycles from both demand and supply aspect, there still exists alarge amount
of uncertainty between the connections which can not be removed. Then forecasts
become extremely difficult because of highly volatile market caused by information
asymmetry. So thiswill increase the risk of shipping investments.

In fact, it istrue that through high information circulation, we are able to analyze
the supply side of bulk market. According to the data of number of vessel delivered,
ordered or to be delivered as well as the age of every existing ship, we can more or

10
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less know the situation of supply side from now to afew yearsin the future. However,
on the demand side the issue is very different. Too many factors such as trade, politics
and economics, which are hard to be forecasted should be considered by shipowners.

The second problem is the time lag between order and delivery of vessdl. It has
been mentioned in the above and during this period of time from 1 to 3 years,
anything can happen and market may have changed totally. So the time lag of
building new vessel is also an important factor for the decision of investment. Soin
this aspect, shipowners or investors can reduce the risk on the second-hand market.

Thirdly, the ‘Herd Behavior’ still becomes the key reason which leads to the
current situation. Although shipowners and investors have enough experience on the
shipping market and known shipping as a cycle industry. But sometimes when some
strong information comes into our eyes, such experts will ignore the basic theory of
shipping and follow the blind. Some decisions seem to rely on emotional or affective
elements more than on market analysis and forecasts. From 2002 to 2008, so many
ships were delivered due to the ‘China Factor’. And nowadays, when investors have
started to know the importance of price of vessel, another wave of peak in investing
vessel have arrived.

It istrue that during market ups, companies owning afleet with alower break
even point will gain greater profits. Vice versa, companies owning afleet with a
higher break even point are facing greater difficulties during market downs, and
usually they can’t take advantage of the shipbuilding price reduction. But in now
situation, the fact that too many vessels are ordered will delay the booming of
shipping industry, thus influencing the situation of bulk market totally.

And the bulk shipping market is close to perfect competition. It means that every
decision is based on the information. And while compared to container market, the
transparency of bulk market is good. But it aso brings one disadvantage, which will
aggravate the ‘Herd Behavior’. Because every investor’s expectations are normally
moving in the same direction, it has more risk in the development of bulk market.
Once the tendency of this market is close to the balance, investors will still insist on
their decisions, thus influencing other competitors in a negative way to some extent.
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2.5 Analysis of recent shipping cycle and current market situation

As we all know, nowadays we are suffering the worst situation from the history
of shipping industry. Due to the dramatically fluctuation from 2002 to 2009 and
serious oversupply, we have seen the lowest index in the history. Each shipowner and
investor is thinking about the best decision on the timing of investing new vessel or
second-hand vessel. But the lesson of low break-even point ahs leaded to the facts that
in current situation, the number of vessdl is increasing rather than decreasing. More
and more new vessels will be delivered in the coming years. So we may stack in this
situation for areatively long time.?

But in my opinion, one of the reasons which caused serious oversupply directly
is the potential number of Greek operating mode players is increasing sharply. There
is no denying that the shock number of order of newbuilding vessel in 2009 and 2010
has made a profound effect on the development and booming of bulk market. More
and more investors are willing to care about paying less capital cost while considering
this volatile shipping market. No matter whether the shipowners are willing to sell
their vessels or not when the market is the peak in the future, or whether there will
have opportunity for them to sell or not, it has formed a tendency that more new ships
will be ordered when the market is bad.

Investors always learn a lot from the experience, but according to the history,
they will make another mistake sooner or later. If more vessels are ordered due to low
break-even point, the length of recession will be longer, thus affecting the profit of
each vessel. Everyone is expecting another factor which will bring shipping out of
bottom. But if there is no such factor, the bulk market will continues in this way for a
long time. So from my point of view, the crazy number of order of new vessdl is not
sensitive in terms of short-term and long-term strategy.

So these phenomena will make a profound effect on the rise and operating
regularity of shipping market, thus changing the price of newbuilding or second-hand

vessel fundamentally.

3 Li Qiang. (2003) Research on dry bulk market analysis and managerial decision, Dalian Maritime University Press
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3. Actual strateqgy in Panamax mar ket

After knowing about the shipping cycle and two operating modes, next job is to
focus on the specific aspect to compare these two modes. Although | have decided to
implement in bulk shipping market, the dry bulk market is still disaggregated into
several magor sub-markets due to the transportation needs and characteristics of
vessals: Capesize, Panamax, Handymax and Handysize.

Considering the comprehensive effect of the result, finally | choose the Panamax
market to conduct calculation process. There are main two reasons for this choice.
First of all, Panamax is the suitable type of vessel which can go al over the world.
Secondly, compared to Panamax vessel, Capesize market is not complete any more
because more cargo owners have involved in this market.

So before the calculation process, we need know about the Panamax market in

detail so asto appreciate Greek and Nordic operating modes really.

3.1 Demand of cargoes
At first, we need to know what kind of cargo the Panamax vessdl is carrying and
its transportation routes, which affect the potential demand of this market from
another point of view. Due to its type, Panamax vessel carries |low-value cargo, which
can be mainly divided into three parts. iron ore, coal, grain, Bauxite & Alumina and
Phosphate Rock.*
Magjor Routes:
Panamax (50,000-79,999 dwt)
Iron Ore--- Brazil to West Europe and Japan
Australiato West Europe and Japan
Codl------- North Americato Japan and West Europe
East Australiato Far East, Japan and West Europe
Grain------ North Americato Far East, West Europe and Near East

4 Kavussanos, M.G. and Visvikis, I. (2006) Derivatives and Risk Management in shipping
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Class of Commodities (percentages of total shipments)

Bulk Carriers | IreOre | Cod Gran Bauxite & Alumina | Phosphate Rock

Panamax 22% 40% 43% 45% 20%

Table 1 Commodities of Panamax vessel

Source: <Derivatives and Risk M anagement in shipping>

Baltic Exchange Panamax Index (BPI) — 20 May
Route No. Description Weighting Averagein USD
P1A 03 74000mt Transatlantic RV 25% 7923
P2A_03 74000mt SKAW-GIB/FAR EAST 25% 14422
P3A_03 74000mt Japan-SK/Pecific/RV 25% 6711
P4 03 74000mt FAR 25% 208
EAST/NOPAC-AUST/SK-PASS

Table 2 Routes of Panamax vessel
Source: Baltic Exchange

3.2 Supply of vessels
Next we are going to talk about the supply side. Just as | have mentioned before,
the supply of vessel is relatively quite easy for us to know through the information of

orders and deliveries of newbuilding vessel and number of second-hand vessel deal.®

Panamax Deliveries
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Figure 3 Panamax deliveries

Source: Clarkson’s Shipping I ntelligence Networ k

° Guan Hao, (2011) Research on dry bulk market and cycle fluctuation. Fudan University Press
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Panamax Bulkcarrier

Panamax Bulkcarrier

Panamax Bulker Sales

Year Fleet Development Deliveries
Number Number Number

1970 87 9

1971 96 15

1972 111 22

1973 133 27

1974 160 25

1975 185 27

1976 212 38

1977 248 42

1978 291 23

1979 310 9

1980 318 14

1981 338 53

1982 406 70

1983 479 55

1984 536 58

1985 582 18

1986 582 22

1987 574 28

1988 587 16

1989 596 33

1990 627 30

1991 651 18

1992 665 6

1993 660 34

1994 687 59

1995 738 63 93
1996 798 45 22
1997 828 76 88
1998 885 59 30
1999 904 64 73
2000 938 63 59
2001 995 115 59
2002 1075 59 84
2003 1108 24 95
2004 1122 82 119
2005 1204 93 96
2006 1298 107 172
2007 1397 83 166
2008 1477 82 61
2009 1557 85 129
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2010 1630 186 102
2011 1815 289 67
2012 2029 370 117
2013 2270 121 42

Table 3 Panamax ddliveries

Source: Clarkson’s Shipping Intelligence Networ k

3.3 Prices of newbuilding and second-hand vessel

If we see the price of newbuilding and second-hand vessdl, it is necessary for us

to find the tendency of vessel’s price and the relationship between price of vessel and

delivery or sales volume.

Panamax 75-77K Panamax 76K
DWT Bul.kc.arrler Deliveries Bulkcarrier Sales/
Newbuilding 5Year Old
_ Development Development
Prices Secondhand
Year Prices
$ Million % Percentage $ Million % Percentage

1976 13.50 17.92% 9.00 -
1977 15.60 16.94% 6.00 -
1978 18.00 7.90% 11.50 -
1979 22.50 2.90% 16.50 -
1980 28.00 4.40% 22.00 -
1981 25.50 15.68% 12.00 -
1982 18.50 17.24% 7.00 -
1983 17.50 11.48% 8.50 -
1984 15.50 10.82% 8.50 -
1985 13.50 3.09% 6.00 -
1986 16.50 3.78% 7.70 -
1987 20.00 4.88% 12.80 -
1988 25.00 2.73% 17.20 -
1989 27.50 5.54% 23.00 -
1990 30.00 4.78% 19.00 -
1991 34.00 2.76% 24.00 -
1992 28.00 0.90% 18.75 -
1993 28.50 5.15% 19.50 -
1994 28.00 8.59% 21.00 -
1995 28.50 8.54% 21.50 12.60%
1996 26.50 5.64% 19.50 2.76%
1997 27.00 9.18% 22.00 10.63%
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1998 20.00 6.67% 14.00 3.39%
1999 22.00 7.08% 16.75 8.08%
2000 22.50 6.72% 16.00 6.29%
2001 20.50 11.56% 14.00 5.93%
2002 21.50 5.49% 17.00 7.81%
2003 27.00 2.17% 28.00 8.57%
2004 36.00 7.31% 40.00 10.61%
2005 36.00 7.72% 29.50 7.97%
2006 40.00 8.24% 45.50 13.25%
2007 55.00 5.94% 88.50 11.88%
2008 46.50 5.55% 26.00 4.13%
2009 33.75 5.46% 36.00 8.29%
2010 34.50 11.41% 36.00 6.26%
2011 29.00 15.92% 26.50 3.69%
2012 25.75 18.24% 18.00 577%

Table 4 Price of newbuilding and second-hand Panamax vessel
Source: Clarkson’s Shipping Intelligence Networ k

Price of Panamax
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Secondhand Price Second Sales/Development

Figure 4 Price of newbuilding and second-hand Panamax vessel
Source: Clarkson’s Shipping Intelligence Networ k

3.4 Analyzing therelationship between volume and price
We can find some interesting rules from above price of ship and volume of deal.
In the delivery of vessdl part, we can see that the number of delivery is bigger
during bad market according to the percentage of delivery in the development of
Panamax vessel. During the time when market was in alow level such as 1976-1977,

1981-1984, 2001-2002, 2009-2012, most of the percentage of deliveries in the
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development was more than 10%, which means that more investors were paying
attention on the low price of newbuilding vessel when they wanted to invest in
shipping market. But there were some exceptional cases that a relatively big portion
of newbuilding vessel is ordered when market is good such as the year of 2006.

But there is a tendency that nowadays the percentage of delivery in the
development is higher than average level, which means that more and more investors
have started noted that shipping is a cyclical industry. A low price of new vessdl is
more important than the freight rates of 20 years in the future. As a shipowner,
whether implementing Greek or Nordic operating mode depends on the prices of
secondhand vessdl in the future. All these new orders will definitely make the dry
bulk market in low situation for along time.

In the second-hand market, the situation is totaly different from the
newbuilding market. Most investors are willing to invest secondhand vessel when
market is booming from the bottom or collapsing from the peak. During the period of
time when freight was fluctuating in a wide way from 2003 to 2007, the percentage of
second-hand volume in the development is more than 10%. And the number of deal in
the period of recovery is bigger than that in the period of collapse.

Especidly in 2006 and 2007, when the market is very good, the percentage of
deal of second-hand in the development was so high 13.25% and 11.88%, but the
prices of second-hand vessel of those years were also very high. So | suppose that the
price of second-hand vessdl is not the only element which will affect the volume of
second-hand deal. The confidence of market tendency is another important factor. It is
the game theory between buyer and seller. So when specific information appears
which will influence the confidence of market from the shipowner’s point

If we just only look at the price of both newbuilding and second-hand vessel,
we can see that the price of vessdl is increasing sustainably during these nearly 40
years in view of both newbuilding and second-hand market. Although there were
three bottoms when market was bad such as 1976, 1982-1985 and 2000-2002 during
four decades, the price of vessel in different bottoms was still increasing. In terms of
the price in the different peaks, the difference was crazier.
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4. Comparison of two operating modesin terms of ROI

In this part, | will focus on the calculation process and compare Greek operating
mode with Nordic operating mode through ROI calculated to get conclusion on which

mode is better.

4.1 The source and preparation of data

In order to finish calculating the ROI of two different operating modes, data
during the time from January 1976 to March 2013 are obtained from Clarkson’s
Shipping Intelligence Network.

(1) Operating revenue and expenses

First of dl, | need the average revenue and expenses of Panamax vessel to
calculate the profit and cash flow each year. Operating profits are calculated as the
difference between monthly charter earnings and operating expenses for each month.

And in shipping, time-charter rates or the time-charter equivalent of spot rates
are mostly used as the operating revenue. In this article, | use time-charter rates as a
proxy for earnings. Because in time-charter rates voyage costs are not included. So |
can get net earnings from chartering and operation directly. And time-charter rates
also contain the potential information of future, which represents the objective
situation of market better. (See Kavussanos and Alizadeh, 2002b, for adetailed
discussion of time-charter rates formation).

So | think time-charter rates (earnings) are better than current spot rates as
operational revenue. In this article, monthly time-charter rates for Panamax vessels
over the period January 1976 to March 2013 are also obtained from Clarkson’s
Shipping Intelligence Network.

Secondly, monthly operating expenses for Panamax vessel are alittle difficult to
be collected. But in LIoyd’s List | found the datafrom 1984 to 2012, but need a
regression model to get the full data. Then we can get the operational profit of each
vessel. The operational expenses are based on the regression model of data from

Lloyd’s List Economist. And the following is the formula:
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Oc; = 29258* > 9070
R? = 0.91 for a60000 dwt dry bulk carrier

So operational cost for 75,000 dwt Panamax = 75/60 * OC; of 60,000 dwt Panamax

Spot Rates 1-Year T/C Rates 3-Year T/C Rates

Mean Relative Mean Relative | Mean Relative

($/ton) Volatility | ($/day) | Volatility | ($/day) | Volatility
Panamax 17.18 88 14514 | 86 11,959 |60

Table 5 Earnings of Panamax
Source: Clarkson’s Shipping Intelligence Networ k

(2) Price of newbuilding, secondhand and scrap vessel

Secondly, monthly prices for 5-year-old ships, 10-year-old ships, newbuilding
ships and scrap ships of Panamax vessel are aso collected from Clarkson’s Shipping
Intelligence Network.

And all the prices which are equal to the average value of Panamax vessel in any
particular month are quoted in million dollars. These datais necessary for meto
calculate the ROI of both Greek and Nordic operating modes because both strategies
are based on price of vessels. Especially Greek strategy, the aim of thismodeis
making money through the difference of price of vessel between newbuilding and

second-hand market.

Panamax vessel
Mean Relative Volatility
Newbuilding Prices 26.42 16
Second-hand Prices 20.57 28
Scrap Prices 2.30 37
Earnings 11,388 65

Table 6 Average and variance data of Panamax

Source: <Derivatives and Risk M anagement in shipping>
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(3) Interest & Brokerage

Thirdly, while assessing the performance of Greek operating model, transaction
costs and the depreciation in the value of the vessel have to be considered. Generally,
the transaction costs of S& P market is mostly made up of brokerage commission for
the sale and purchase shipbrokers who arrange the dedls.

Also whilein the process of this calculation, | also need interest rate, which also
can be defined as LIBOR. And all these data are a so obtained from Clarkson’s
Shipping Intelligence Network. And the following is the annual rate of return on

various investments since 1975 from | bbotson Associ ates.

Period ROI (%) Standard deviation (%)

Inflation 1975-2001 4.6 31
Treasury bills 1975-2001 6.6 2.7
LIBOR (6 months) 1975-2004 8.5 3.9
Long-term gov bonds 1975-2001 9.6 12.8
Corporate bonds 1975-2001 9.6 11.7
S& P 500 1975-2001 141 151

Bulk shipping 1975-2004 7.2 40
Tanker shipping 1975-2002 4.9 70.4

Table7 Annual rate of return on various investments since 1975
Source: |bbotson Associates

According to above data and Clarkson data, | have calculated the average ROI
of LIBOR from 1976 to 2012 is 7.2%.

4.2 Thebasic theory of calculation process

Theoretically, the price of avessel is connected with the expected operational
earnings of the vessel which are determined by current and expected conditionsin the
shipping market and the world economy in turn. Both in newbuilding and

second-hand market, this rule is suitable. And generally the price of second-hand
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market is influenced by the price of newbuilding market at the same time.

In other words, investment decisions at any point in time are decided on the basis
of information that is available to investors at that specific point in time. This way we
provide a more realistic and accurate representation regarding to the performance of

the trading strategies in terms of two operating models.
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Figure 5 Historical pricesand time-charter ratesfor Panamax dry bulk carriers

Source: Clarkson’s Shipping I ntelligence Networ k

The above picture is the connection and rel ationship between second-hand
Panamax price and Panamax TC rate. | have mentioned that the price of newbuilding
or second-hand vessdl is linked to the expected operating profit, which is determined
by current and expected operating revenue and expenses. And the expected
operational profit is aso affected by the current operating revenue. So price of
second-hand vessel has relationship with current TC rate.

From the picture, it can be observed that the spread between TC earnings and
prices tends to narrow just before any shipping market recovery such asin 1978,
1987-1988, and 2002—2003. And the spread between TC earnings and prices tends to
widen during market downturns like in 1980, 1990 and 1997.

In the former one, the actual price was below the theoretical price, which means
that vessels were underpriced. So during this time, investors are supposed to buy
vessel before the actual prices would go towards the proper prices. And latter one

means that the actual price was above the theoretical price and vessels were
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overprices. During that period of time, investors should sall the vessel before the
actual prices would decrease towards their theoretical levels.

The Shipping companies which are involved in above trading strategies to make
money through the sale and purchase of vessels can be included in these two
operating modes.

As abenchmark model, the Nordic operating mode, which is also called buy and
hold strategy is aways following the market and get benefits from a constant stream
of income, arising from the operation of the vessel in the charter market. And the
Greek operating model, which can be called buy and sell strategy is following the
timely price of secondhand vessel, respective of comparativeness of future market
with current price and get benefit mainly from the price margin from buying and
salling.

Thereis no doubt that Greek operating mode is focusing on the irregular price of
second-hand market. Investors with Greek mode always keep timely price of vessel in
mind. But in Nordic operating mode, investors also can buy relatively cheaper vessel
for operation, which will bring low capital cost. And Maersk just did it through this
strategy. So the price of vessel isthe key of both operating modes, which will affect
the profit of each profit and determine whether each mode will be successful or not.

In this article, the main aim is to analyze the price of vessel and conclude the
current situation and find the tendency in the future by making comparisons between

two operating model through each ROI calcul ated.

4.3 The calculation process of ROI

During the process of calculation, | have divided the calculation into two parts:
Greek operationa model and Nordic operating model to get each result respectively
and then compare each ROI so as to analyze the future trend.

Before implementing the calculation, it is necessary for me to complain some
suppose in the process. And in the following aspect, detailed calculation of ROI in

terms of Panamax vessdl is stated in the following.
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4.3.1 Assumption

(1) Thewhole life of each vessel is 20 years.

(2) Vessal will be on-hire 29 days per month or 348 days per year. The remaining 17
days per year represent time off-hire for repairs and maintenance.

(3) According to the report and data from Drewry, Clarkson and practical experiences
The maintenance cost = operational expenses* 4/ 14

And the total cost of operating avessel = operating expenses + maintenance

(4) And in this calculation process, | suppose the transaction cost of S& P market is
1% of price of secondhand vessel. Whether you are a buyer or seller, you will pay this
money.

(5) ROI (return on investment) is calculated through EBID (Earnings before interest
and depreciation).

ROI, = EVA;/ NAV, = (EBID, - DEP, + CAPP,) / NAV, * 100

NAYV --- the net asset value of the fleet at the end of accounting period

EVA --- the economic value added

EBID --- earnings before interest and depreciation, reflect the fact that during the year
the company’s ships age and the change in the company’s asset value during the year.
DEP --- depreciation

CAPP --- capital appreciation,

EVA = EBID - DEP + CAPP

(6) In this process, | do not count the capital cost because each investor has totally
different financial condition. This also means that each investor use his own cash to
buy new vessel and operate the vessel 20 yearsto get benefit.

(7) 1 just calculate the average simple interest as ROI instead of compound interest of
each Nordic operating model investment because | think average simple interest is
able to convey the profit of the investment.

(8) For the Greek strategy to be implemented, a sell decision will be executed only if
the investor has aready bought a ship.

(9) The vessal chosen is Panamax vessel of 75,000 DWT
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4.3.2 Nordic operating mode

While caculating ‘buy and hold’ strategy, | calculated the ROI of buy
newbuilding, 5-year-old ships and 10-year-old vessels for operation.
() Revenue of each month =
1 Year Time charter Rate 75,000 dwt Bulk carrier ($/Day)*29
Revenue of each year= Revenuenn + Revenuersg + Revenueyar + Revenueapr +
Revenueyay + Revenueyn + Revenuey. + Revenueays + Revenuessp + Revenueoct
+ Revenueyoy + Revenuepgc

Revenue of 20 years = revenuel+revenue2+...+revenue20

(b) The operational expenses are based on the regression model of data from Lloyd’s
List Economist | have mentioned. And the following is the formula:

Oc; = 29258 0007044t

R? = 0.91 for a60000 dwt dry bulk carrier

So operational cost for 75,000 dwt Panamax = 75/60 * OC; of 60,000 dwt Panamax.®

T=1 means the January of 1987

(c) ROI = (Revenueyg years — EXPENSeSyg years — Newbuilding priceirst month +

Scrap price jast month (240th montty) / (Newbuilding priCeirst month * 20)

4.3.3 Greek operating mode

While calculating ‘buy and sell’ strategy, | have calculated the ROI of buy
newbuilding and then sell 5-year-old ships and buy newbuilding and then sell
10-year-old vessels.
(a) The transaction cost (brokerage) = price of secondhand 5-year-old vessel * 1%

(b) ROI = (Revenues yeas — EXPensess yeas — Newbuilding priceirst month + Secondhand

price — Transaction cost)/ (Newbuilding priceirg month * 5)

6 Kavussanos, M.G., Alizadeh, A.H., (2002). Efficient pricing of shipsin the dry bulk sector of the shipping industry.
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4.4 Result of calculation

20YEAR | 15YEAR | 10YEAR | 5YEAR 10 LIBOR
YEAR
YEAR ROI ROl ROI ROl ROl ROl
NORDIC | NORDIC | NORDIC | GREEK | GREEK
1976 10.9% 16.5% - - - 12.6%
1977 11.0% 24.5% - - - 12.6%
1978 8.4% 26.7% - - - 12.6%
1979 6.0% 9.5% - - - 12.6%
1980 3.5% 5.6% - - - 12.6%
1981 2.5% 5.9% - 20.8% - 12.6%
1982 3.8% 16.9% - 10.1% - 12.6%
1983 5.8% 21.3% - 2.9% - 12.6%
1984 8.1% 16.9% - 0.2% - 12.6%
1985 11.9% 23.7% - -6.7% - 12.6%
1986 11.0% 27.0% - -10.5% - 12.6%
1987 9.7% 13.1% - -5.3% - 12.6%
1988 10.0% 5.9% - 4.6% - 12.6%
1989 7.5% 3.0% - 15.4% - 10.1%
1990 6.5% 3.8% - 25.0% - 8.3%
1991 5.3% 3.1% - 24.1% - 6.1%
1992 4.9% 4.5% - 18.7% - 3.9%
1993 4.2% 7.8% -0.1% 11.7% 11.3% 3.4%
1994 4.4% 9.8% 1.4% 5.1% 12.6% 5.1%
1995 3.5% 7.5% 1.0% 4.8% 19.6% 6.1%
1996 3.7% 8.3% 2.2% 1.3% 16.3% 5.6%
1997 3.6% 6.0% 3.4% 2.5% 13.0% 5.8%
1998 5.3% 9.1% 20.4% 0.0% 6.4% 5.5%
1999 6.9% 11.7% 26.7% -2.2% 2.5% 5.5%
2000 5.7% 10.6% 23.4% -3.5% 1.3% 6.6%
2001 6.6% 13.0% 27.5% -4.7% -0.7% 3.7%
2002 7.4% 12.4% 22.5% -5.3% -0.6% 1.9%
2003 5.9% 8.4% 15.8% 0.5% 0.1% 1.2%
2004 0.0% -0.4% 2.8% 19.5% 5.9% 1.8%
2005 -3.3% -3.8% -1.3% 25.7% 7.5% 3.8%
2006 -4.1% -4.2% -1.5% 25.0% 7.6% 5.3%
2007 -9.1% -11.2% -10.1% 55.9% 18.6% 5.2%
2008 -18.0% -18.8% -18.5% 71.9% 32.3% 3.0%
2009 -24.4% -24.6% -24.4% 18.5% 20.6% 1.1%
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2010 -33.7% -34.0% -34.1% 15.2% 21.1% 0.5%
2011 -51.1% -51.6% -51.9% 12.0% 19.6% 0.5%
2012 -96.4% -96.7% -95.1% 0.4% 15.8% 0.7%
MEAN 7.3% 12.0% 13.1% 11.0% 11.5% 7.2%
VAR 2.9% 7.8% 11.0% 17.3% 8.8% 4.5%
Table 8 Comparison on ROI between Greek and Nordic operating mode
ROI of different strategies
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Figure 6 Comparison on ROI between Greek and Nordic operating mode

(A) Analysis on the second-hand market

First of al, let us focus on the second-hand market, which is more complex and
suitable for both strategies to connect with each other. From the result, we can see that
the profit of different strategies in second-hand market is quite good. Then let us look
at the ROI in detail .
The average ROI of Greek operating mode in 5 years during whole period is 11.0%.
The average ROI of Nordic operating mode in 15 yearsis 12.0%.
The average ROI of Greek operating mode in 10 years during whole period is 11.5%.
The average ROI of Nordic operating mode in 10 yearsis 13.1%.

According to the calculation of LIBOR Interest Rates, the average of LIBOR is
nearly 7.2%. And from the result, we can see that the ROI of both Greek operating
mode and Nordic operating mode in terms of 5-year-old Panamax vessel and

10-year-old Panamax vessel exceed the average LIBOR Interest Rates 7.2%. This
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means that investor will get good profit if they put their eyes on the secondhand
market.

So next thing is to find the specific period of time when both operating models
can make profit more than 7.2%. But in the whole 40 years during the range of data |
have calculated, only during these periods of time from September of 1981to October
of 1982 and from June of 1993 to December of 1993, both Greek and Nordic
operating model can make profit more than 7.2%. However, there is no denying that
7.2% profit is not enough. Normally, the ordinary expected profit of most investorsis
10%. So 10% profit is the base line, and no such investor is willing to get back his

money more than 10 years, leaving aone the whole life of one vessdl.

(B) Analysis on the newbuilding market

But if we take alook at the newbuilding market, the result is not so satisfying.
The average ROI of operating a new ship for 20 years is only 7.28%, which means
that a ship owner or investor will only make a little money but with alot of risk while

comparing depositing his money in the bank. Let uslook at the following three data.

Date Price of newbuilding ROI
1978 August 18.5 million 7.7%
1984 March 17.5 million 7.3%
1989 August 26.5 million 7.3%

PDF pdfFactory

The above three data is a good example to anayze the tendency of price of
newbuilding vessel. The date of 1978 and 1989 are in the same way, on the way to the
peak of current market. This means that the newbuilding price of Panamax vessel is
increasing and investor will not make profit if they invest in a new vessel more than
26.5 million. But considering investing vessal in 1989 has enjoyed the crazy growing
from 2002 to 2008, the 26.5 million for a newbuilding Panamax vessel is a little
higher.
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The market of 1984 isin alow situation, waiting for booming period since 1985.
So the fact tell us that investing a new vessel and operating it in a low market for a
relatively long time might not be better than purchasing the vessel in arelatively high
price. But al the result is determined by the fluctuation of future freight, which can
not be forecasted precisely and timely. So normally, the good timing of investing
newbuilding vessdl is when the market is bad as well as the price of newbuilding
vessel islow.

The average price of newbuilding vessel is 26.29 million according to the
calculation, which also means that the newbuilding price is above what it is supposed
to be. So investor who invests in newbuilding vessel will not make money in most
cases, except investing in a good chance during the trough when the newbuilding

priceis below the average level.

(C) Analysis on price of newbuilding and second-hand vessdl

From the result, we can see that buy a secondhand vessel for operation is better
than operating a new ship for 20 years. This is because that mostly the price of
secondhand vessel is below its theoretical value, especially on the way from bottom to
the peak. Although the average percentage of 5-year-old secondhand price over
current newbuilding price is 74.5%, the percentage was below 50% such as the year
of 1977 and 1986. So at that time investor purchasing a secondhand vessel in a

relatively low price will make a good profit definitely.

Panamax Panamax Panamax
75-77K 76K 75K
DWT Bulkcarrier | Bulkcarrier | 5 Year Old/ 10 Year Old/
Bulkcarrier | 5Year Old | 10 Year Old | Newbuilding | Newbuilding
Newbuildin | Secondhand | Secondhand
Date g Prices Prices Prices
$ Million $ Million $ Million Percentage% | Percentage%
1976 13.50 9.00 - 66.7% -
1977 15.60 6.00 - 38.5% -
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1978 18.00 11.50 - 63.9% -
1979 22.50 16.50 - 73.3% -
1980 28.00 22.00 - 78.6% -
1981 25.50 12.00 - 47.1% -
1982 18.50 7.00 - 37.8% -
1983 17.50 8.50 - 48.6% -
1984 15.50 8.50 - 54.8% -
1985 13.50 6.00 - 44 4% -
1986 16.50 7.70 - 46.7% -
1987 20.00 12.80 - 64.0% -
1988 25.00 17.20 - 68.8% -
1989 27.50 23.00 - 83.6% -
1990 30.00 19.00 - 63.3% -
1991 34.00 24.00 - 70.6% -
1992 28.00 18.75 - 67.0% -
1993 28.50 19.50 14.50 68.4% 50.9%
1994 28.00 21.00 15.75 75.0% 56.3%
1995 28.50 21.50 16.50 75.4% 57.9%
1996 26.50 19.50 14.00 73.6% 52.8%
1997 27.00 22.00 15.75 81.5% 58.3%
1998 20.00 14.00 9.75 70.0% 48.8%
1999 22.00 16.75 12.00 76.1% 54.5%
2000 22.50 16.00 11.75 71.1% 52.2%
2001 20.50 14.00 9.50 68.3% 46.3%
2002 21.50 17.00 11.50 79.1% 53.5%
2003 27.00 28.00 20.00 103.7% 74.1%
2004 36.00 40.00 31.00 111.1% 86.1%
2005 36.00 29.50 24.00 81.9% 66.7%
2006 40.00 45.50 37.00 113.8% 92.5%
2007 55.00 88.50 72.00 160.9% 130.9%
2008 46.50 26.00 20.00 55.9% 43.0%
2009 33.75 36.00 27.50 106.7% 81.5%
2010 34.50 36.00 28.00 104.3% 81.2%
2011 29.00 26.50 20.00 91.4% 69.0%
2012 25.75 18.00 13.00 69.9% 50.5%
Mean 26.42 2121 21.18 74.5% 65.3%
VAR 8.82 14.60 13.79 23.7% 20.5%
VAR 8.82 14.60 13.79 23.7% 20.5%

Table 9 Percentage of price of second-hand/price of newbuilding
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Percentage of price of secondhand/newbuilding
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Figure 7 Percentage of price of second-hand/price of newbuilding

Reason of thisresult:

The facts that price of second-hand vessel deviates its theoretical level is
because people have a tendency to follow the same route and think everything not to
be changed by the light of nature. So when market is growing, most investors do not
think market will grow in a sustain way until some specific and especia information
appears. So a first the price of second-hand vessel does not increase along with the
rise of freight rate, then the secondhand price will be close to its real value, even
exceeds what it should be. So that is the reason why when market is decreasing from
the peak, the secondhand price is higher than its real vaue. At that time, most
investors aso think market will keep the same way instead of collapsing sharply.

This is the most important reason why these two Greek and Nordic operating
models exist. It isthe fact that secondhand price deviates from its real value that leads
to the Greek operating model. And people started to buy vessel when it is cheap and
sell it inarelatively high price. So if the secondhand price does not fluctuate in awide
way, the Greek operating model will not be used any more.

4.5 Theresults of best timing of investing vessel
According to the calculation result, the best timing of investing Panama vessel in

terms of different operating strategiesis different.
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When implementing Greek operating mode, the best timing of investment is
buying a newbuilding vessel in November of 2002 and sell the 5-year-old
second-hand vessel in December of 2007, which will bring an 86.61% average annual
return of investment.

In the Nordic operating mode aspect, if investor wants to buy a secondhand
vessel for operation, buying a 5-year-old Panamax vessel on the March of 1978 will
bring the most revenue, a 38.4% average annual return of investment.

If we are talking about operating a newbuilding vessel for 20 years until scrap,
the best timing is October of 1985, which only produces a 13.1% average annua

return of investment.

4.6 Comparing two operating modes and analyzing the outcomes

While comparing Greek and Nordic operating mode in the second-hand market,
| need to analyze the ROI and variance of buying secondhand vessel and operating the
vessel (Nordic operating mode) and buy new ships and selling that vessdl in the
secondhand market (Greek operating mode).

15YEAR 5YEAR 10YEAR 10YEAR
5 Year Old/ 10 Year Old/
ROI . ROI ROI o ROI
Newbuilding Newbuilding
Date
NORDIC | Percentage% | GREEK NORDIC Percentage% GREEK
1976 16.5% 66.7% - - - -
1977 24.5% 38.5% - - - -
1978 26.7% 63.9% - - - -
1979 9.5% 73.3% - - - -
1980 5.6% 78.6% - - - -
1981 5.9% 47.1% 20.8% - - -
1982 16.9% 37.8% 10.1% - - -
1983 21.3% 48.6% 2.9% - - -
1984 16.9% 54.8% 0.2% - - -
1985 23.7% 44.4% -6.7% - - -
1986 27.0% 46.7% -10.5% - - -
1987 13.1% 64.0% -5.3% - - -
1988 5.9% 68.8% 4.6% - - -
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1989 3.0% 83.6% 15.4% - - -
1990 3.8% 63.3% 25.0% - - -
1991 3.1% 70.6% 24.1% - - -
1992 4.5% 67.0% 18.7% - - -
1993 7.8% 68.4% 11.7% -0.1% 50.9% 11.3%
1994 9.8% 75.0% 5.1% 1.4% 56.3% 12.6%
1995 7.5% 75.4% 4.8% 1.0% 57.9% 19.6%
1996 8.3% 73.6% 1.3% 2.2% 52.8% 16.3%
1997 6.0% 81.5% 2.5% 3.4% 58.3% 13.0%
1998 9.1% 70.0% 0.0% 20.4% 48.8% 6.4%
1999 11.7% 76.1% -2.2% 26.7% 54.5% 2.5%
2000 10.6% 71.1% -3.5% 23.4% 52.2% 1.3%
2001 13.0% 68.3% -4.7% 27.5% 46.3% -0.7%
2002 12.4% 79.1% -5.3% 22.5% 53.5% -0.6%
2003 8.4% 103.7% 0.5% 15.8% 74.1% 0.1%
2004 -0.4% 111.1% 19.5% 2.8% 86.1% 5.9%
2005 -3.8% 81.9% 25.7% -1.3% 66.7% 7.5%
2006 -4.2% 113.8% 25.0% -1.5% 92.5% 7.6%
2007 -11.2% 160.9% 55.9% -10.1% 130.9% 18.6%
2008 -18.8% 55.9% 71.9% -18.5% 43.0% 32.3%
2009 -24.6% 106.7% 18.5% -24.4% 81.5% 20.6%
2010 -34.0% 104.3% 15.2% -34.1% 81.2% 21.1%
2011 -51.6% 91.4% 12.0% -51.9% 69.0% 19.6%
2012 -96.7% 69.9% 0.4% -95.1% 50.5% 15.8%
Mean 12.0% 74.5% 11.0% 13.1% 65.3% 11.5%
VAR 7.8% 23.7% 17.3% 11.0% 20.5% 8.8%

Although the average ROI of Greek operating mode in 5 years during whole

period is 11.0%, the average ROI of Greek operating mode in good timing (buying at

low price) is 25.85%. Compared with the average ROI of Nordic operating mode in

15 yearsis 12.0%, the profit of Greek operating mode is better. And aso the variance

of Greek operating mode is a little bigger than the Nordic operating mode, which

means that implementing Greek mode has more risk.

So if investor intends to buy a new vessel and hold it for operation, good timing

in investing newbuilding Panamax vessal is when market is bad. When market starts

to grow, the ROI for the whole 20 years starts to decrease, even become negative

when investing newbuilding ships when market is in the peak such as 1981, 1991 and

2007. But it aso depends on the length of time when the market isin alow situation.
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In the secondhand market, the most important thing is the price of secondhand
ship rather than the timing of the deal. But | also find in the 10-year-old secondhand
market, the price fluctuation is not as volatile as 5-year-old secondhand market. The
percentage of 10-year-old price over newbuilding is nearly 50%.

Generdly, the Greek operating mode is often implemented when the market is
in alow situation.” And from the calculation, the maximum profit of Greek operating
model is higher than the Nordic operating model. But the good profit is based on the
situation that vessel can be sold in arelatively good price. And there is atendency that
the secondhand price is lower than what it should be during the recovery time. And
when market is going to decrease from the peak, the secondhand price is over its
normal level. This is because that people aways keep the current situation in mind
and think original market will not change. So there exists opportunity for investors
implementing Greek operating mode to purchase vessel in low price and sell it in high
price. The fact has proved that this strategy has been used in history and has gotten
satisfactory profit.

But the chance that both modes players can get good profit islittle. Only during
time from December of 1981 to July of 1982 when the market is collapsing from the
peak of 1980, both operating mode players make money more than 10%. But actually
during the collapse period, most investors are not willing to buy vessel, particularly at
high price. So that means that there is no chance for both modes players to get good
profit at the same time in accordance with the actual way. And compared to Nordic
mode, the Greek operating mode is more likely to disappear.

We have concluded that it is the price of vessel that determines the return of
each investment due to the cyclica fluctuation in shipping industry. And according to
fact, the Greek operating mode will have no chance to exist because both strategies
are not able to make money at the same time. So we need to find the suitable price of

secondhand vessel through regression mode!.

! Amir H. Alizadeh *, Nikos K. Nomikos,. Investment timing and trading strategies in the sale and purchase market for ships
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5. Instruction of each operating mode

According to the above calculation process, we have gotten conclusion that in
actual experience, Greek mode player is enjoying more profit than Nordic mode
player. But there exists problem that both mode players are not able to enjoy good
profit at the same time. Thiskind of result is directly caused by the unreasonable price
of second-hand vessel. So in this part, we need to find the suitable price of
second-hand vessel through regression model and see whether Greek operating mode

can be used any more in the future.

5.1 Theregression model of price of second-hand vessel

In order to get the suitable price of second-hand vessel, we need to get the
relationship between second-hand price and other factors. So regression model have
to be used. And before analyzing the cause of fluctuation of price of secondhand
Panama vessel, we have to decide which factor will influence the fluctuation of
secondhand vessel’s price.

First of al, there is no denying that the price of second-hand vessel is changed in
accordance with the price of newbuilding vessel. So we need to consider the price of
newbuilding vessel to make sure that to some extent investor will not get benefit
from operating a new vessel until scrap after paying specific money for the vessdl.
And then the price of second-hand vessel will be changed totally, thus determining
whether the deal in second-hand market will be successful or not, further making an
effect on the sales volume of second-hand vessel.

Secondly, we can aso make sure that the price of second-hand vessdl is aso
connected with the current freight rates, current deliveries of new ships and interest
rate such as LIBOR.

Andinthisarticle, | choose the Panamax 75-77K DWT Bulkcarrier Newbuilding

Prices, 1 Year Time-charter Rate 75,000 dwt Bulkcarrier, Panamax Bulkcarrier
Deliveries and LIBOR Interest Rates as factors to make regression model on the

Panamax 76K Bulkcarrier 5 Year Old Secondhand Prices.
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Next is the process of regression model in detail:

==

HiLA.
T (B B g

* {EHiA B

[T 775 (L)
[ BIEE E)

it A ]
= Fich Gtk @0
@ ¥ T {EZEH E):
B G ) ==
ﬁi’é%

| BE=E (B2
AR @

IERESAR
[ IE=EEEEE R (D

] AT @)

95 E

[ zE=H @)
] 28 AR @

| EETTSERTT |

[

P
FoZolIe

iyiml RO Ropere
T~

k3 o8

ey

11, '_I'|' '_I:::I_I::!
11, ':Ithl_ll_l]_n":
i, a5a 57
R R

. ki

33 [ T

il [l T

Ll 3454 3

ARAAL. In34T ITLAL FL L3483, #08)0

1Z-1:3

%E ait Adsd ldard 1) 24
aul (1) 2R
poessisiee AEEET |t L'tat . ez L .,,'-[L|,|,i:r
b e e 1. 7100 T 1S 1L G0 1, :
LTSN U o) BT R L 1415ct CO O T s LSS
R 0. 0Q0F5Y 2. Tasanc-I5 25, 4
o lvellll= 0280092 L RIS T 4 .. 3
. =), SRSl WAELET 4R -3 oazEsly ol

T

_ T

T
N Aok
‘ |] Qo0val:
(10, 2T inl

x]'rE w I;r

B -l EdREe ) 1S0TED

Figure 8 Regression model
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According to R Sguare, we can see that the effect of regression model is quite well.

And the specific formulais:

Ps.year-01d=0.95383* Prawnuildingt0.00074* TCRate+0.22549* Deliveries
-0.36221*LIBOR -11.41044

5.2 Calculating reasonable price of second-hand vessel

So then we are able to calculate the reasonable price of 5-year-old second-hand

Panamax vessel according to the regression result and adjusted data of the reasonable

price of newbuilding Panamax vessel, average of TC Rates, average deliveries and

average LIBOR.

5.2.1 Different factors

(1) Reasonable price of newbuilding Panamax vessdl

Year Price of newbuilding ROI

1977 155 10.2%
1987 17 10.0%
2017 22.5 10.0%

With guarantee of the annual 10% ROI and according to the price in 1977 and

1987 both during the recovery period of time, the newbuilding price of 2017 =
(17-15.5)*((2017-1987)/10) +17 = 22.5
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First of al, we should make sure that investor need to guarantee at |east 10.0% of
ROI while comparing with average 7.2% LIBOR. And the first two data are in the
same stage, from the bottom to the peak. And both have nearly 10% ROI. So | think in
2017 when the market is booming, the reasonable price of new Panamax vessd is
22.5 million according to increasing 1.5 million during each 10 years.
(2) Average TC Rates = 11423 $/day
(3) Average deliveries=5.91
(4) Average ILBOR = 7.2%

5.2.2 Price of second-hand vessel

According to the formula of the regression model, | have calculated the
reasonabl e price of second-hand vessel during different period of time.
(1) The reasonable average price of 5-year-old Panamax vessel during wholetime =
00.95383* 22.5+0.00074* 11423+ 0.22549*5.91 -0.36221* 7.2 -11.41044=17.22
(2) The reasonable price of 5-year-old Panamax vessel during 1976-1985 =
0.95383* 15.5+0.00074* 11423+ 0.22549*5.91 -0.36221* 12.60 -11.41044= 8.6
(3) The reasonable price of 5-year-old Panamax vessel during 1986-1995 =
0.95383* 17+0.00074* 11423+ 0.22549*5.91 -0.36221*8.07 -11.41044 = 11.7
(4) The reasonable price of 5-year-old Panamax vessel during 1996-2005 =
0.95383*18.5+0.00074* 11423+ 0.22549*5.91 -0.36221*4.16 -11.41044 = 14.5
(5) The reasonable price of 5-year-old Panamax vessel during 2006-2015 =
0.95383*21+0.00074* 11423+ 0.22549*5.91 -0.36221*2.41 -11.41044 = 17.5

From the result of calculation, the most reasonable price of second-hand
Panamax vessel for both different two mode players range from 17.22 to 17.5 million,
which can bring both players at least 10% ROI.

But in actual world the average price of second-hand vessel is 21.74 million
dollar, which is bigger than the calculation result. So nowadays implementing Greek
operating model is more likely to make money because the second-hand price is a
little higher than its theoretical level.
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5.3 Result of calculation of adjusted reasonable price of second-hand vessel

History of price determined by market in actual experience has told us there is
no opportunity for both players to make money more than 10% at the same time when
the market is growing from bottom to peak. During September of 1981 to October of
1982, the ROI of both strategies are more than 10%, but the LIBOR at that time was
even higher and at that time the market was collapsing.

And in actua world, mostly Greek mode players often get benefit from the
booming period from the loss of Nordic mode players. But | think this regulation will
change due to unreasonable profit result.

But if we take the reasonable price of second-hand vessel | have calculated into
history, we will get different results. There is some time when both strategy players

have relatively good profit at the same time during recovery period of time..

YEAR ROI ROI ADJUSTED ROI ROI Panamax 76K
SECONDHAND Bulkcarrier
1I5YEAR | 5YEAR PRICE 15YEAR 5YEAR 5 Year Old
Secondhand
Prices
NORDIC | GREEK $ Million NORDIC GREEK $ Million
1976 17.2% - 8.60 16.5% - 9.00
1977 18.8% - 8.60 24.5% - 6.00
1978 19.9% - 8.60 26.7% - 11.50
1979 20.3% - 8.60 9.5% - 16.50
1980 20.0% - 8.60 5.6% - 22.00
1981 19.0% 11.2% 8.60 5.9% 20.8% 12.00
1982 18.6% 14.1% 8.60 16.9% 10.1% 7.00
1983 18.7% 7.2% 8.60 21.3% 2.9% 8.50
1984 18.2% -1.2% 8.60 16.9% 0.2% 8.50
1985 18.0% -17.7% 8.60 23.7% -6.7% 6.00
1986 11.5% -21.8% 11.70 27.0% -10.5% 7.70
1987 11.0% -11.8% 11.70 13.1% -5.3% 12.80
1988 10.1% 1.2% 11.70 5.9% 4.6% 17.20
1989 10.6% 9.5% 11.70 3.0% 15.4% 23.00
1990 11.5% 20.4% 11.70 3.8% 25.0% 19.00
1991 11.2% 15.8% 11.70 3.1% 24.1% 24.00
1992 12.5% 13.9% 11.70 4.5% 18.7% 18.75
1993 19.8% 6.1% 11.70 7.8% 11.7% 19.50
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1994 21.1% -2.0% 11.70 9.8% 5.1% 21.00
1995 20.1% -6.2% 11.70 7.5% 4.8% 21.50
1996 13.9% -6.7% 14.50 8.3% 1.3% 19.50
1997 12.2% -5.5% 14.50 6.0% 2.5% 22.00
1998 11.2% -5.2% 14.50 9.1% 0.0% 14.00
1999 12.0% -6.4% 14.50 11.7% -2.2% 16.75
2000 11.5% -12.3% 14.50 10.6% -3.5% 16.00
2001 10.9% -9.7% 14.50 13.0% -4.7% 14.00
2002 10.8% -11.6% 14.50 12.4% -5.3% 17.00
2003 10.4% -6.9% 14.50 8.4% 0.5% 28.00
2004 8.4% 2.0% 14.50 -0.4% 19.5% 40.00
2005 6.1% 4.4% 14.50 -3.8% 25.7% 29.50
2006 3.1% 11.4% 17.50 -4.2% 25.0% 45.50
2007 1.2% 19.0% 17.50 -11.2% 55.9% 88.50
2008 -4.6% 35.1% 17.50 -18.8% 71.9% 26.00
2009 -6.4% 22.5% 17.50 -24.6% 18.5% 36.00
2010 -6.9% 10.8% 17.50 -34.0% 15.2% 36.00
2011 -7.0% 8.4% 17.50 -51.6% 12.0% 26.50
2012 -6.4% -7.0% 17.50 -96.7% 0.4% 18.00
MEAN 15.9% 2.5% 12.72 12.0% 11.0% 21.21
VAR 3.9% 12.7% 3.17 7.8% 17.3% 14.60
Table 10 Comparison of ROI between reasonable and actual price of second-hand vessel
Comparision in ROl between actual and adjusted price of secondhand
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Figure 9 Comparison of ROI between reasonable and actual price of second-hand vessel

From the comparisons between adjusted and actual price of second-hand

Panamax vessel, we can see that if the second-hand price is reasonable, both Greek

and Nordic operating model players can get more than 10% profit.
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During from March of 1981 to May of 1983 and from August of 1989 to
February of 1993, the ROI of each operating mode players exceed 10%. And in these
periods of time, the recovery period is included. But in fact, if the price of
second-hand vessel is reasonable instead of big fluctuation, there will be no such
period of timein relative terms. The freight rate is fluctuating but the price isnot. And
the whole structure of shipping cycle will be transformed accordingly.

In actual deal, most Greek mode players are focusing on the high price of ship,
so they will wait until the price is as good as expected. Generaly, the price is
satisfactory when the freight is close to the peak such as the year of 1981, 1989-1992
and 2006-2009. But during these years, the Nordic mode players did not get good
profit, even lost money. So this also means that the price of these years exceed its real
value.

After the crazy fluctuation between 2002 and 2009, most investors must have
known the basic theory of cyclical shipping industry, so the price second-hand vessel
will not be so high like before any more.

Also we can see that the price of second-hand Panamax vessel in 2012 is close
to my adjusted reasonable price. But there is no doubt that the price of newbuilding
vessel is so low now because shipyards do not have enough orders to build. So in the
coming future, the price of newbuilding vessel will increase definitely, thusincreasing
the price of second-hand vessel. Once the price of second-hand deviates from my
adjusted price alot, the Nordic mode players will not get enough return and then they
will decide not to buy so expensive second-hand vessel. In due course the Greek
mode players who want to sell the vessel are not able to find any buyer in such high
price. So there may not be chance for Greek operating mode to be implemented any
more. But this has to be based on the condition that Nordic mode players are sensible.
After the profound lesson by now, more investors have known the importance of
cheap price of vessal. So | still do not think Greek operating mode could be used

easily during the next recovery period especially with non-strong demand factor.
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6. Conclusion

In conclusion, the price of vessel both in newbuilding and second-hand reflect
and respond to every changes of market, which can be regarded as a good index to
identify investment and divestment timing in shipping markets. It is also the price of
vessel that determines the return of investment good or not by using Greek or Nordic
operating mode.

Furthermore, the Greek and Nordic operating mode have been implemented
along with the shipping cycle during the whole history of shipping industry. Now
shipowners and investors have started to know that shipping is cyclical industry with
alot of fluctuation and potential risks. So most of them have moved their eyes on the
price of vessal of newbuilding and secondhand. So that is why in recent years, many
new vessels have been ordered and more and more ships will be delivered. Investors
also have started to care about on the buying and selling vessel instead of operating
vessel. Whether selling own vessel or not in the future, buying vessel in low price
with low break-even point is a better choice for them regardless of losing money in

next period of years.

6.1 Result of two operating modes regarding to the timing of investing vessel

Investors in the shipping industry rely not only on the profits generated through
shipping operations but also on capital gains from buying and selling vessels.
Someone believe that the latter mode is relatively more important than the former one,
since correct timing of sale and purchase can be highly rewarding, whereas operating
vessels may not be as profitable at times. So two different ways Greek and Nordic
operating modes appear corresponding to two activities in shipping.

In fact, it istrue that Greek operating mode has a better profit than Nordic
operating mode. But it also ignore that Nordic operating mode can enjoy good profit
at good timing of investment. So nowadays investing on new or secondhand vessel by
using Nordic model depends on the timing of investment. Investing with alow

break-even point is connected directly with the profit of investment.
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And in terms of two market newbuilding and second-hand in the Nordic
operating mode, generaly the profit of investing in second-hand vessel is better than
investing in newbuilding vessel. It is because that the price of second-hand vessel is
always lower than isreal value during the recovery period, when most Nordic mode
players start to invest.

Otherwise the Greek operating mode, which also can be called “buy and sell”
strategy, is another world. Investors have to buy vessel in low price and wait for the
high price to sell. So many small companies are more focusing on this strategy to gain
good return. Compared to Nordic operating model, Greek operating model is more
related to the price of vessdl.

While compared with operating a second-hand vessel for 15 years, the Greek
operating mode of buying a second-hand vessel with operation for 5 years has the
similar average profit. But if we are talking about the normal timing of each mode, the

Greek operating mode is better, which means than its profit is quite attractive.

6.2 Suggestion on timing of investment by implementing two modes

Nowadays, everyone is waiting for the booming of shipping market. But so
many new orders will definitely slow the speed of recovery period. The fact that
shipping is a cyclical industry has gotten into our deep minds. So we know that next
peak will arrive one day. But we have no idea about the length of time on peak, which
will make a profound influence on the whole investment.

And according to the experience of the crazy fluctuation in these nearly 10
years, now more and more investors are paying attention on the timing of buying
vessel. Most of them are choosing to buy vessel when the price of vessd is low.
Maybe some of them do not care about the operation of the vessel and they are just
thinking when to sell the vessel to get good profit.

(1) In terms of newbuilding market, athough most cases have showed that low
break-even point is the most important key in the area, especially the average profit is
not good only nearly 7%, it also has been proved that buying vessel in low price with
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aperiod of time of losing money may not be better than investing when the market is
recovery. And there is no doubt that in short-term period of time, the situation of
over-supply will not be changed. So a big number of orders of newbuilding vessel in

recent years is not the most sensitive idea.

(2) In terms of second-hand market, the price of second-hand vessel will increase in
line with the price of newbuilding vessel. When the market is booming in the future,
the shipyards will increase the price of newbuilding vessal, which will lead to the
rising price of second-hand vessdl.

But my calculation result has stated that in second-hand market, both Greek model
players and Nordic model players have no chance to get good profit at the same time
on the recovery stage. It is the matter of price of second-hand vessel, whether too high
or too low. If the price of second-hand is higher than the adjusted reasonable price in
my calculation, which is nearly 17.5 million, most investors will not attend the
second-hand market by using Nordic mode. So in the future, | think most Greek mode
players will not find buyer to sell their vessels, so al the players in shipping market
will have to be Nordic mode players if the price of second-hand vessdl is determined

by the market in such good competition.

(3) In the future, if al investors become Nordic mode players, the shipping cycle will
change accordingly and it will not be so volatile like before. Neither do the price of
newbuilding and second-hand vessel. So this result will lead to the number of
shipyards and S&P broker in second-hand market will decrease definitely. Once
market is recovery and investors are not willing to invest in both newbuilding and
second-hand market due to high price of vessel, the length of time when the market is
in the peak will be longer. In that time, that will be a fierce game theory between
investors and shipyards.

Once the price of second-hand vessel as well as percentage of secondhand price
over newbuilding price are fixed with only a little fluctuation just as my adjusted
reasonable price, the result shows that there exist chances for both Greek and Nordic
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mode players to get relatively good profit at the same time. But this entire wish is
determined by the price of second-hand vessel, which is affected by the price of
newbuilding vessel and profit of investing in newbuilding market. So in the future, the
Nordic and Greek operating modes are based on the price of second-hand vessel as

well as the percentage of second-hand price over newbuilding price..

6.3 The shortcoming of thisthesis

Of course, there exist a lot of shortcomings in this article in terms of rough
calculation and inexperienced suppose and inference.
(1) Caculation process is too easy, which may lead to the low accurate result. And a
lot of factors are not considered such as capital cost in the calculation process.
(2) Lack of actual experiences and effective cases in specific companies in Greek and
Nordic operating modes. No experience of actual corporate will decrease the
efficiency of the calculation alot.
(3) Not analyzing the profit in terms of different types of bulk markets such Capesize

and Handysize, which may have different results whether in big or small markets.

6.4 Further discussion
The following discussion is aimed at the same comparison of Greek and Nordic

operating modes in different shipping sectors for different vessels (Capsize and
Handysize) due to different volatility and price fluctuations. Maybe larger ships could
be more suitable for the purpose of asset play in the shipping markets.®

Next analysis can a so focus on the comparison on return between market of
stable tendency and market of alot of fluctuation. This analysis can solve the problem
this article has not solved. Once the price of vessel is not so volatile and market tends
to be stable, this kind of situation is better or not while compared with the current

market of fluctuations from the same point of investors’ profit.

8 Adland, R.O., (2000). Technical trading rule performance in the second-hand asset marketsin bulk shipping.
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