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1. Introduction
 

The global economy underwent a period of unprecedented financial instability in 2008–09, accompanied by the worst global economic setback and collapse in trade in many decades. Increasing global economy interconnectedness has made the crisis spill over more quickly to virtually every part of the world than crises ever happened.   

As a small and highly open economy in which total export accounts for approximately 70% of GDP, Taiwan is in no way immune from the global economic downturn. Thanks to relatively conservative operation policies of financial institutions, the impact on Taiwan’s financial sector is limited. However, economic growth is severely injured due to falling external demand. GDP growth remained robust at 6.11% in 1H08 but plunged to a -4.03% in 2H08, followed by a -7.93% in 1H09. According to the Ministry of Finance, the export growth hit a record single-month low of -44.1% in January 2009. The downturn is, in the eyes of Taiwanese, more formidable than that caused by the 1997 Asian Crisis. 

The manufacturing sector accounts for the bulk of Taiwan’s exports, and the impact here is most noticeable. The domestic electronics industry, representing the leading industry category in Taiwan, suffered from a decline in export orders. They responded with large-scale layoffs or requiring the employees to take unpaid leave. The unemployment rate soared in 1H09 to 5.73%, compared with 3.86% in 1H07 and 3.87% in 1H08.

The expansion of trade relies on cost-effective source of financing, both long-term and short-term. The former is for capital investment, while the latter is the basis on which the bulk of the world trade operates, as there is usually a time-lag between when goods are produced, then shipped and finally when payment is received. Trade finance, which WTO Director General, Lamy, refers to as “oil that keeps the wheel of global trade running”, can provide the credit to enterprises to fill the financing gap (Lamy (2010)). 

Some 80 to 90% of world trade relies on a certain form of trade finance. The World Bank estimates that 85 to 90% of the drop in world trade since 2H08 is due to falling international demand, and the rest—10 to 15%—is attributable to the scarcity of trade finance supply (Auboin (2009)). In the midst of the financial crisis, the supply of trade finance fell short of demand in a context of liquidity shortage and re-assessment of counterparty risk in a few countries. Lamy reports that the financing of some commodity trade deals in developing countries was difficult to syndicate, for example, the pre-export financing of Ghana cocoa crop in 2009 (Lamy (2010)). 

The aim of the paper is to investigate the role of trade finance in the export performance of Taiwanese economy. In particular, we ask whether trade finance scarcity has an impact on overall export performance during the subprime crisis. We will also examine the importance of other determinants of exports for Taiwanese economy, namely, external demand and terms of trade factor. Policy recommendation will be proposed in the perspectives of finance, investment, industry, and trade relation, while current policies will be assessed.   

The rest of the paper is structured as follows. Section 2 reviews the landscape of Taiwanese economy with a discussion on the effect of subprime crisis on the economy. Section 3 reviews related literature. Section 4 presents the empirical models as well as the results. Section 5 discusses the policies. Section 6 concludes.           
2. Backgrounds on Economic Landscapes 

2.1 An Overview of Taiwanese Economy

For more than three decades, Taiwan has pursued an export-oriented development, coupled with progressive liberalization of trade and investment, bringing about rapid economic growth and transforming Taiwan into a modern industrial economy and a leading exporter of IT and electronics products. Manufacturing is the mainstay of Taiwan’s economic success. Despite its declines in contribution to GDP (24.9% in 2009), it accounts for 87.5% of merchandise exports. In terms of GDP, the most important subsectors were electronics, basic metal industries, chemicals and computer products. The services sector is by far the largest contributor to GDP (66.3%), while the agricultural sector plays only a peripheral role (1.6%)
 (Figure 1). 

In the 1980s, Taiwan began to focus more on capital- and technology-intensive industries, particularly electrical goods and chemicals, and then it became one of the world’s largest producers of IT related products. Benefiting from a supply chain for integrated circuit (IC) production and large investment projects in the past few years, Taiwan has consolidated its position as a global leader of semiconductor industry and liquid crystal display (LCD) units production in recent years; it ranked first in the world for wafer foundry and packaging, second for IC design, and fourth for IC manufacturing in 2007
. Semiconductors and flat panel displays are the “two-trillion” industries selected under the “Challenge 2008” development plan with the aim of driving production value to NT$1 Trillion. Both goals were achieved.
In the late 1980s and early 1990s, Taiwan’s manufacturing industries began to move their production base to South-East Asia and to mainland China in view of rising costs accompanied by appreciation of NTD. This relocation is still ongoing. As a consequence, the manufacturing sector’s share of GDP has been slowly declining, but it still accounts for the vast majority of Taiwan’s exports. In 2008, manufacturing accounted for 27.3% of real GDP.


In 2009, the contribution of the services sector to GDP was 66.3%. The most important subsectors were wholesale and retail trade (18.6% of GDP), real estate, rental and leasing (9.1%), government administration and defence (7.6%), transport and communications (6.8%), and finance and insurance (6.4%). According to Balance of Payment Quarterly, total tourism receipts amounted to US$7 billion (1.8% of GDP). 

The assets held by all financial institutions totaled NT$45 trillion in 2009
. Financial and insurance services contracted for 2008 and 2009 owing to a reduction in interest revenue and conservative investment attitudes induced by uncertainty of financial market outlook. Liberalization of the banking sector in the 1990s resulted in the creation of too many small banks and fierce competition in banking market. With superfluous funds and relatively fewer investment opportunities, profits of individual financial institutions are limited.
In November 2009, Taiwan and China signed three memoranda of understanding (MOUs) on closer cooperation in banking, insurance, and securities, to take effect within 60 days from signature. The deals particularly cover information exchange, financial supervision and coordination, and crisis management, paving the way for improved financial market access between the two signatories. The MOUs are expected to help Taiwan’s financial industries establish a stronghold in Chinese market.
Playing the key role in Taiwanese economy, high-technology industries are primarily export oriented, which are vulnerable to global economic downturns. To prevent the economy from overconcentrating on high technology, Executive Yuan started to develop six key emerging industries: tourism, medicine and health care, biotechnology, green energy, culture and creation, and high-end agriculture. The policy is also a strategy in response to the global trend of carbon emission reduction, population aging, and creative economy
. 
2.2 Subprime Crisis and Asian Crisis

Since the outbreak of the Asian Crisis in July 1997, the bulk of Southeastern Asian countries have been attacked by stormy shocks from the regional crisis to their financial sectors. Severe deterioration in production, consumption and investment were encountered. Consequently, the economic growth was sunk or even reversed. Nevertheless, among Asian countries, the impact on Taiwan appeared to be relatively mild in this economic disorder. 

The reasons why Taiwan could weather the financial storms are summarized as follows. Taiwan possessed a huge amount of foreign exchange reserves which enabled the Central Bank of the Republic of China (Taiwan) (CBC) to defend NTD from speculative attacks or unexpected capital outflows in the Crisis. Moreover, the current account surplus, low external debt, and strong economic fundamentals contributed to stabilization of the currency. Third, monetary authorities in Taiwan was extremely cautious in the pace of financial liberalization, obstructing the channel through which the foreign speculators to invest in the domestic capital market. Finally, the accommodative monetary policy the CBC adopted maintained the price level at an appropriate range. 

Compared with the 1997 Asian Crisis, the impact of subprime mortgage crisis on Taiwan is relatively sizable. As opposed to a regional crisis, the subprime crisis was global in essence and rapidly spilled over to emerging and developing economies, inducing a global financial and economic catastrophe. The major economies in the world, such as US, UK, Japan and Europe, started to manifest negative growths in the third or fourth quarter of 2008. Hence, IMF continually adjusted downward its estimates of economic growth. According to IMF, the global economic growth rate was -0.6% in 2009. As the Taiwanese economy, just like most emerging and developing economies in the world, is primarily export-driven, its economic growth was also adversely affected due to the spill-over effects of the economic recession in industrialized countries. Taiwan’s economic growth turned negative in 2H08 and inflationary pressure receded. Nevertheless, short-term external debt servicing ability remained strong as a result of abundant foreign exchange reserves, a current account surplus and a contraction in the scale of external debt. However, the outstanding balance of the government debts increased due to rising fiscal deficits. 

2.3 Key Macroeconomic Indicators 

2.3.1 Sustained Real GDP Growth and Stable Prices  
Taiwanese economy has experienced positive growth averaging 3.42% in real term (at 2006 constant prices) between 2000 and 2009, following an average annual growth of 6.35% over the 1990-1999 period. Inflation rates ranged from 0.18% to 4.47% over the 1990-1999 period, while it remained low throughout the years 2000-2007, with average level ranging from -0.28% to 2.31%. However, the surge of oil and food prices pushed average CPI and core CPI inflation to 3.53% and 3.08%, respectively, in 2008. The CPI level fell by 0.87% in 2009, primarily on account of weak demand. The inflation pressure receded as the deflation concern became the global focus at the end of 2008.
The major episodes that contracted the economic growth in the 2000s were the economic downturn accompanied by the IT bubble burst and the terrorist attack in the US in 2001, the eruption of the highly contagious Severe Acute Respiratory Syndrome (SARS) in 1H03, and the subprime mortgage crisis in 2008-2009. The real GDP expanded at an annual rate of 13.59%, 12.86%, and 9.80%, respectively, in the first three quarters of 2010 (Figure 2).

The global economic recession severely affected Taiwan’s export momentum and harmed the economic growth. According to the Directorate General of Budget, Accounting and Statistics (DGBAS), Taiwan’s economic growth registered -0.80% in 3Q08, and further deteriorated to values approximately between -7% and -9% in the three subsequent quarters. 
2.3.2  Interest Rates 
In order to combat the economic downturn, the CBC cut the discount rate from 3.625% in June 2008 to 1.25% in February 2009. Sufficient liquidity into the money market pushed the deposit and lending rates downward as the discount rate. However, the quantitatively loose monetary policy has retreated since late 2009. CBC aims to push the real interest rate into positive territory (Figure 3).

The CBC raised major policy rates by 12.5 bps twice on June 25th, 2010 and October 1st, 2010 after maintaining at record-low since February 2009. With the policy decision, the discount rate, the key policy rate in Taiwan, was raised to 1.5%. In the latest policy statement, the CBC highlighted that the solid economic recovery and the gradual upturn in CPI inflation were the primary reasons behind the decision
. Robust performances among Emerging Asian countries in 1H10 boosted Taiwan’s exports and private investment, while the labor market has also been recovering steadily. Though transaction volumes have been declining in recent months, property prices remain elevated—property prices in Taipei rose 20.3% oya in July.  
2.3.3  Exchange Rate, Foreign Exchange Reserves and Overall BOP
The exchange rate of NT dollar against US dollar exhibited a stable condition for the past decade. The NT dollar exchange rate against the US dollar fluctuated virtually within the range of 30 and 35 between 1998 and 2009 (Figure 4). Despite the global financial turmoil, the NT dollar has remained relatively stable with an annual average exchange rate of 33.05 to the US dollar in 2009. 

Foreign exchange reserves have accumulated rapidly since 2001. It reached US$348.2 billion at the end of 2009, and increased by US$21.9 billion over the year to US$370.1 billion at the end of July 2010 (Figure 5).

Over the past two decades, the overall balance of payment was largely in good shape, which was primarily attributed to huge current account surpluses. The external debts are limited with a debt-service ratio as low as 2.59% in 2009. Taiwan’s total external assets amounted to US$995.7 billion, increasing by US$131.0 billion or 15.1%, over the end of 2008, which was primarily due to an increase in portfolio investment abroad by the private sector and reserve assets. Taiwan’s total external liabilities at the end of 2009 amount to US$375.1 billion, an increase of 30.6% or US$87.9 billion compared with the end of 2008, which was attributable to large inflows of foreign equity investment and rising local share prices. As of the end of 2009, Taiwan's international investment continued to record a net asset position of US$620.7 billion, an increase of US$43.2 billion or 7.5%, over the previous yearend
.  

2.3.4 The Stock Price Index

The stock market is highly volatile for the past two decades. TAIEX dropped more than 60% from a historic high within the year 1990 after experiencing a big bubble. Besides the 1990 bubble, the significant sell-offs took place in 1997-98 with the eruption of Asian Crisis, in 2000-01 with IT bubble and in 2008-09 with the contagious effect of the subprime mortgage crisis. The magnitude of the drop during the subprime crisis is significantly higher than that during the Asian Crisis. The stock price index has exhibited an upward trend for the past year owing to improvement of cross-strait relationship between Taiwan and China and clear signs of global economic recovery (Figure 6).

2.3.5 Non-Performing Loan Ratio: One of the Major Financial Stability Indicators

The non-performing loan ratio (NPL ratio) is the primary financial stability indicator in Taiwan. The outstanding NPLs of domestic banks stood at NT$215.8 billion as of the end of 2009, declining sharply by 24.52% from the end of 2008. The average NPL ratio remains as low as 1.15% at the end of 2009 (Figure 7). Among individual banks, all had NPL ratios of less than 5% except for one with a ratio as high as 33.14%, while 32 had ratios of less than 2%. Compared with the US and other neighboring countries, the NPL ratio of domestic banks was lower than those of the US, Japan, Thailand, Indonesia, Malaysia and South Korea (Figure 8).

2.3.6 Exports and Imports
The total export growth registered negative values for the four consecutive quarters from 4Q08 to 3Q09, while total export values decline with respect to the previous years for the six consecutive quarters from 2Q08 to 3Q09
 (Figure 9). The magnitudes of export breakdowns to the major trading partners during the subprime crisis were virtually similar, while the decline in the chief export category ─ mechanic and electronic devices ─ was in line with the total merchandise export. The total exports regained its strength in 4Q09 due to the recovery of emerging Asian economies, which offset weakened external demands from America and Europe. The policy “Home Appliance Going to Countryside” in China is also a significant contributor to the exports of Taiwan’s manufacturing sector. In recent years, the growth rate of exports has been constantly lower than that of export orders because the share of overseas production in export orders has been climbing (Figure 10). 

2.3.7 Trade Financing 

No trade financing data is officially compiled in Taiwan, and we use as a proxy for trade financing “loans and discounts at all banks to the manufacturing sector” for two reasons. First, financial intermediation is relatively high; that is, funds raised from banking sector dominate over that from the market. Secondly, Taiwan’s exports consist predominantly of manufactured goods. During the 1997 Asian Crisis, there was no significant decline in the loan value, and an upward trend had been exhibited since then. By contrast, this figure hit historic high in November 2008 and dropped, oscillating mildly till the present (Figure 11). 
2.3.8 Labor market

Following the global financial turmoil and the recession it induced in the domestic economy, Taiwan’s labor market conditions worsened in 2009. Job opportunities decreased and involuntary unemployment increased. The unemployment rate climbed to a historic high of 6.13% in August, and then trended downwards to 5.74% in December as the pace of economic recovery accelerated (Figure 12). In terms of earnings and labor cost, the average monthly earnings per worker in the nonfarm sector, i.e. the industrial and services sectors, dropped by 4.31% over the previous year to NT$42,509, posting the deepest decline in history.  
2.4 Pattern of Trade Interdependence 

Taiwan has become a WTO member since 2002. In 2009, Taiwan was the world’s 17th largest exporter and 18th largest importer of goods, and the 27th largest exporter and 29th largest importer of services, according to the WTO
. Taiwanese merchandise exports to the world contracted by -20.3% to US$203.7 billion in 2009, a decrease of US$51.9 billion, while merchandise imports were US$174.4 billion. Much of this trade was concentrated in a small number of economies. In 2009, five major economies ─ China (including Hong Kong), the US, Japan, the 6 members of ASEAN (Singapore, Malaysia, Indonesia, Vietnam, Thailand, the Philippines) and Europe ─ accounted for more than 80% of merchandise exports and more than 60% of merchandise imports
. In terms of specific products driving Taiwanese trade performance in 2009, electronic products, optical instruments, iron and steel, machinery products, and computer products dominated Taiwan’s trade in both trade levels and trade surplus.

China (including Hong Kong) has replaced the US and has become the largest destination for Taiwanese merchandise exports, accounting for slightly over 40 percent of total exports. The share of merchandise exports to the six members of ASEAN reached 14.80% in 2009, which is higher than the share of the US, 11.56% (Figure 13). In recent years, Taiwanese investments in China have spurred the rapid growth in cross-strait trade, especially after both sides acceded to the WTO, which caused tariffs reduction, the removal of non-tariff barriers, and trade creation. These brought about a vast increase in the volume of cross-strait trade as well as much closer commercial ties. China has become Taiwan’s largest foreign investment destination. 

In order to strengthen cross-strait development and interaction, Taiwanese government has been pursuing dynamic economic and trade adjustment and initiating economic cooperation. The cross-strait Economic Cooperation Framework and Agreement (ECFA) has become effective since September 12th, 2010. Under this framework, Taiwan and Mainland China will enjoy preferential tariffs and market opening measures that benefit both sides. The advantage created for Taiwan would amount to US$13.8 billion (NT$443 billion), while China would receive benefits estimated at US$2.8 billion (NT$90 billion)
. 

Taiwan has been a member of APEC (Asia-Pacific Economic Cooperation) since 1991. As of July 2010, Taiwan has tri-lateral or bi-lateral free trade agreements with a few countries in Central America, such as El Salvador, Honduras, Panama, Guatemala, and Nicaragua. They do not account for a significant proportion of Taiwanese exports; the FTAs are expected as a channel to access to the US market under NAFTA and CAFTA through investment in these countries
.
The ratio of exports and imports of goods and services to GDP is considered in order to evaluate the economic openness (Figure 9). The indicator has exhibited an upward trend for the past decade and been constantly over 100% since the first quarter of 1997, reflecting the high openness of Taiwanese economy. The figure has been above 120% virtually all the time since the first quarter of 2004 except for the period of economic downturn in 4Q08, 1Q09 and 2Q09.  

3. A Review of the Related Literature 

Trade financing, especially trade credit, is offered by both banks and non-bank institutions. Trade financing facilities offered by banks to importers and exporters include provision of letters of credit, documents against payment (D/P), documents against acceptance (D/A), and working capital loans. Instruments without a banking intermediary include bills of exchange and promissory notes (Auboin and Meier-Ewert (2003)). Supplier’s Credit, by which the exporter may extend credit directly to the buyer in the importing country to allow the buyer time to pay the seller under the contract, is one of the most important forms of export financing without a financial intermediary.  

3.1 Motives of Trade Financing Usage

Why do industrial firms extend trade credit when financial institutions, such as banks, could provide that facility? A number of possible motives are theoretically supported (Petersen and Rajan (1997)). 

First, according to financing motive, capital market imperfection enables suppliers to finance borrowing firms at a lower cost than financial institutions. Theoretical research demonstrates that suppliers are in a better position than financial institutions to evaluate the credit risk of the buyers because of information advantage. (Smith (1987), Brennan, Maksimovic and Zechner (1988), Biais, Gollier, and Viala (1993)) Banks can acquire necessary information, whereas the supplier can get it faster and more accurately since it is collected during the normal course of business. Moreover, if the supplier is one of the few sources of the goods supplied, the supplier can threaten to curtail future supplies in the case of borrower actions reducing the chance of repayment. It is particularly powerful if the buyer accounts for a small share of the supplier’s sales. Finally, the supplier has the advantage in salvaging value from existing assets. In case of defaults, the supplier can seize the goods supplied and resell via the usual network of their sales. The resale cost will be lower than that of a financial institution.  

According to transaction cost theory of trade credit, firms can conserve the joint cost of exchange by using trade credit (Ferris (1981)). Instead of paying the bill every time goods are delivered, the buyer may want to schedule the payment on a monthly or quarterly basis. 

3.2 Empirical Research

Many of the empirical works on trade finance emphasizes the link between external finance availability and industry performance. A considerable amount of evidence suggests heavy dependence of firm growth on trade finance availability. One of the basic explanations is that the financial market redistributes the funds from those with an excess of capital relative to their investment opportunities to those short of funds. Rajan and Zingale (1998) demonstate that industrial sectors with more reliance on external finance develop disproportionally faster in countries with more developed financial markets. Fisman and Love (2003) claim that trade credit serves as an implicit form of borrowing where the quality of financial intermediation is low, and hence firms with higher dependence on that facility grow disproportionally faster. Evidence has also emerged that the role of trade finance on export performance is even more formidable during crises or recessionary periods. Dell’Aricia et al. (2008) indicate that during banking crises, external finance dependent indutries are hurt worse. While economic activities are hindered during financial crises, bank distress has an additional, adverse effect on economic growth, since banks curtail their lending. Borensztein and Panizza (2006) find that sovereign defaults have a disproportionally negative, albeit short-lived, impact on the more export-oriented industries. In a related study, Braun and Larrain (2005) demonstrate that industries with higher dependence on external finance are hit harder during recession. 

Despite an extensive literature on the negative impact of trade finance scarcity on trade flows via industry-wise analyses, there have been only a few studies conducted in a macroeconomic, time series context, particularly on the experience of emerging Asia. As an example, Ronci (2005) carries out panel testing on ten countries undergoing financial crises, exploiting the trade and macroeconomic data during the pre-crisis and post-crisis periods. He demonstrates that external finance contraction explains a relatively small part of the trade decline during the crises, while a trade finance contraction in connection with domestic banking crisis causes a considerable trade loss. 

3.3 Related Research for the Credit Granting Behavior of Taiwan

For the case of Taiwan, there is hardly any empirical research conducted specifically on the impact of trade finance scarcity on export performance. Young (2006) investigates credit granting behavior of banks in Taiwan. He finds that credit granting behavior is highly procyclical in Taiwan, which is attributable to the following reasons. Banks are overoptimistic during the expansionary period and overpessimistic during the contraction, causing the credit granting cycles to follow business cycles (Gutentage and Herring (1984)). Moreover, there is an increase in supervisory toughness during the credit crunch period, there is a decline in toughness during the boom period and the changes in toughness, if they occurred, affect bank lending behavior (Berger, Kyle and Scalise (2001)).

3.4 Research of the Counter-Crisis Policies in Taiwan
Wang (2010) assesses the strategies Taiwan has adopted in response to the global economic crisis from industry and international trade perspectives. He suggests that the effective short- and medium- term strategies in response to the impact of the global financial crisis lie in ECFA and six key emerging industries. The signing of the ECFA with China is vital to Taiwan’s economic success, but it is no more than a short- to medium-term policy. Rather than overreliance on Chinese market, the ECFA should be directed to the transformation of the industrial structure, establishment of strong brand and expansion into global markets with the resource of China. The choice of six key emerging industries is broadly correct, but the way of implementation needs to be improved. Collaboration among government ministries and communication with industries and with universities will help implement the plan more efficiently. 

4. Research Methodology 

In this section, we provide a framework to test the role of trade financing in the determination of export flow. In particular, we ask whether trade financing has a significant effect on export flows in addition to the terms of trade and trade partners’ GDP. 

4.1 The Core Variables in the Model

There are two primary determinants of export demand, namely, foreign income and price, a large literature is devoted to estimation of whose elasticity for exports (See Goldstein and Khan (1985) for a survey). Foreign income factor measures the economic activity and the purchasing power of the trade partner country. Price factor or terms of trade factor captures the price effect in international trade as well as the impact of exchange rate fluctuation on export demand.  

To address the question introduced earlier, our study employs the following empirical model: 
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where X is the manufacturing exports, TOT is terms of trade and GDPTP is trade partners’ GDP. For definition and source of the data, see Table 1. 

< Insert Table 1 here>

Prior to conducting the model testing, we test the unit root properties for each of the variables in Equation (1) by the standard Augmented Dickey Fuller test. Depending on the unit root properties of the series, we then test for the possible cointegration relationship among the variables in Equation (1). If the cointegration relationship is significant, then error correction component series (ECM) will be included. 

In order to build a model that properly explains the dependent variable, we need to select regressors from all the candidate regressors that well represent the mechanism in which the dependent variable, export, is influenced and discard those uninformative. Including all variables may result in a multicollinearity problem and give the regression coefficient a sign that is inconsistent with economic theory, reducing the explantory power of the whole model. Overfitting is another concern since our sample size is relatively small. Proper variable selection informs us the lag period of the impact of the independent variable on the dependent variable. For example, given that the trade financing influences exports significantly, an interesting issue is to know how many quarters it takes trade financing scarcity to influence the export performance. 

One way to tackle the problem is to employ the autoregressive distributed lag (ARDL) testing with general to specific approach (Hendry 1976), using stepwise regression algorithm
.  

4.2 Empirical Results for the Benchmark Model (1997Q1-2010Q1)

4.2.1 Unit Root Tests and Cointegration Test

We are constrained to work on the data from 1997 onwards as trade financing data have been compiled since 1997. The focus of the empirical test is consequently on the period after the beginning of Asian Crisis. 

We attempt to include a cross term in the benchmark regression equation, the product of DGDP*TCR, representing the interactive variable of domestic real GDP and trade financing. However, since the data period considered is relatively short, the variation in domestic real GDP is limited, resulting in high collinearity between the cross term and the trade financing, which in turn gives the coefficient of the trade financing term the wrong sign. The cross term is hence removed from the benchmark equation. 

As the unit root tests suggest that all of the variables are non-stationary in levels, we conduct cointegration tests. No cointegration relationship is found to be significant at 5% level, which implies no significant long-term relationship exists among export level, terms of trade, trade partners’ GDP and trade financing (See Table 3 for the result). 

< Insert Table 2 here>

< Insert Table 3 here>

4.2.2 Benchmark Regression

To implement the benchmark model via stepwise regression algorithm, we include current value and three lags of each first differenced variable as candidate regressors. Given the rapid transmission of the capital markets to real economic activities and tight interconnectedness among international economies, it is reasonable to include the current values of trade financing as well as other relevant variables. The absence of a significant cointegration relationship allows us to do so. Moreover, in order to capture the structural break during the period of subprime crisis, we include a dummy variable which equals 1 for 3Q08, 4Q08 and 1Q09
 and 0 otherwise. 

The significance level is set at forward/backward 0.05/0.05. The resulting regression equation is (See Table 4)

 ΔX t=1.637ΔGDPTPt - 0.1270 dummy t                                              (2)

Besides the dummy variable, the only regressor selected as representative is the current level of trade partners’ GDP. The result is valid as the exports of Taiwan are dominated by external demand and international cyclicality. The current value of trade partners’ GDP is selected, which implies that the impact of external demand on exports is best described by instantaneous reaction, as opposed to delayed response. The presence of the dummy variable reveals importance of the structural break during subprime crisis in explaning the decline of exports over variables other than trade partners’ GDP, like terms of trade factor and trade financing. Measurement error in the trade financing variable may be serious as our data is no more than a proxy. As opposed to mere trade financing, it consists of all other loans made to the manufacturing industry. 

< Insert Table 4 here>

4.2.3 Demand Side Constraint Rather Than Supply Side Failure

Characterized by a high saving rate and low external debts, Taiwanese economy possesses more funds relative to its investment opportunities. The savings-investment gap is reflected in large current account surpluses in the balance of payments (Figure 5) and high saving rate compared with other countries
 (Table 5). The relatively low levels of major interest rates enable firms to acquire sufficient funds with low costs. It is the demand side constraint, decreasing fund demand induced by contracted external demand, rather than supply side failure, that accounts for the decreasing trade financing.

< Insert Table 5 here>

4.3 Empirical Results for Models with Decomposed Trade Financing (1997Q1-2010Q1)

This subsection explores the association between trade performance and two types of trade financing, namely, working capital and investment capital. By doing so, we attempt to extract the rich information inside each specific capital that is obscured in combined trade financing data.    

Both trade financing data are highly correlated in level and in first difference
, which implies a potential collinearity problem for considering both variables in the same equation. Both max-eigenvalue test and trace test indicate 1 cointegrating equation is significant at 5% level. The cointegration term is 

X-0.06198 TOT+3.3099 GDPTP-6.2206 TCRWK +2.7072 TCRINV .         (3)

 (0.21766)
 (0.43885)
  (0.64012)
    (0.31199)    
Standard deviations in the parentheses indicate that working capital and investment capital terms are highly significant with opposite coefficient signs. The sign of investment capital TCRINV is wrong as a consequence of collinearity. 

To circumvent the problem, we test two models separately, each of which consists of total exports, terms of trade, trade partner’s GDP, and either working capital or investment capital. Following the benchmark model construction, we run the cointegration tests first. With no cointegration relation significant at 5% level in each of the models, we proceed to ARDL testing with general to specific approach, including current value as well as lags up to three quarters of the first differenced variables.  

The resulting regressions for both working capital and investment capital cases are the same as the benchmark case: 

ΔX t=1.637ΔGDPTPt - 0.1270 dummy t                                                (4)

The empirical results reaffirms that the declines of trade financing do not account for the exports decline in Taiwan during the subprime crisis, while change in external demand and the structural break do. 

4.4 Empirical Results for the Pre-Crisis Period (1997Q1-2008Q2)
So far we focus on the whole period containing the worst time of subprime crisis, the collapse of Lehman Brothers in September 2008. The structural break in the meantime plays an important role in explaining the export decline. One fundamental question we would like to ask is the role of potential export determinants other than external demand in tranquil times, which is obscured in the presence of the subprime crisis dummy variable. The data in the period of 1997Q1-2008Q2 are examined for the purpose. Following the study for the whole period sample, combined trade financing case, working capital case, and investment capital case are examined, respectively. 

Like the benchmark case, all variables are non-stationary in levels and stationary in first differences. Cointegration tests indicate that one cointegration relation is significant at 5% level in each of the three cases. The cointegration equations are shown in Box 1. Error correction terms are always included in the stepwise regression regardless of their significance in the whole regression, while current values of first differenced variables are discarded. 

< Insert Box 1 here>

The results of the combined-credits and investment capital cases are quite similar. Like the benchmark case, the booming external demand is proved to be a contributor to exports. Without the structural break during the subprime crisis, a raise of terms of trade has a significant, negative impact on export flows in the short run. Despite the high significance of the cointegration relation, the long term relation is relatively weak in the determination of total exports, as revealed by the high p-values of the error-correction terms (See Table 8). Taiwanese manufacturing industry relies primarily on original equipment manufacturing (OEM) and original design manufacturing (ODM) production, and it is a price taker in the global market. A lower level of terms of trade promotes a higher level of exports flow in the short run. 

On the other hand, analysis with working capital model reveals that an increase in working capital is associated with a higher level of exports, which is obscured in the whole period sample case. However, as cautioned in subsection 4.2.3, it is not appropriate to attribute export growth to an increase of working capital. On the contrary, the growth of working capital should be a consequence of a higher demand of funds induced by a higher level of exports.  
< Insert Table 6 here>

< Insert Table 7 here>

< Insert Table 8 here>

5. Policy Implications 

In order to cope with the shocks of the financial crisis to Taiwanese economy, endeavor should be made in the areas of monetary policy, investment policy, industry policy and trade relation. 
5.1 Monetary Policy 

In response to global financial crisis, the CBC shifted from a gradual tightening of monetary policy to a rapid monetary loosening from the second half of 2008 onward. CBC cuts its discount rate seven times, to a record low of 1.25% so that the funding cost of individuals and enterprises can be reduced and the private consumption and investment can be boosted. Amid the global financial turmoil, the CBC decided to reduce the required reserve ratios on NTD-denominated deposits, effective September 18th, 2008. The move was aimed at providing adequate liquidity to the banking system to cope with financial market instability. The CBC estimated that the move would release NT$200 billion into the financial system.  

Taiwan’s government has implemented a “three-pillar-of-support” policy, under which it has: provided a guarantee for all bank deposits until the end of 2010, to reduce the risk of bank runs, which served to steady depositors’ confidence; encouraged banks to extend loans to companies operating normally and to extend repayment deadlines or to reduce interest rates for borrowers having difficulty paying house loans; offered incentives to banks to reduce interest rates for firms pledging not to reduce their workforce.
Small and medium enterprises, which account for 76.58% of national employment and 29.69% of sales revenues of the corporate sector in 2008, raise funds primarily from banks. Nevertheless, due to information intransparency and unsound financial structure, they have difficulties obtaining bank loans, especially in the years of financial turmoil. To provide higher incentives for loans extension, Small and Medium Enterprise Credit Guarantee Fund of Taiwan (SMEG) launched a new program, “Special Guarantee Program to Promote Employment and Funding,” under which credit lines were increased and restrictions on credit guarantees were relaxed. Through the credit guarantees of this program, credit risks faced by banks were largely reduced. In 2009, the SMEG helped SMEs obtain funding of NT$613.1 billion (where NT$462.0 billion was guaranteed by the SMEG), an increase of NT$94.2 billion from NT$518.9 billion (where SMEG guarantees amounted to NT$327.3 billion) in 2008
.
Since the initiation of Domestic Banks Loans to SMEs Enhancement Project by the Financial Supervisory Commission (FSC) in July 2005, domestic banks’ loans to SMEs have increased gradually. As of the end of 2009, loans to SMEs granted by domestic banks stood at NT$3.19 trillion, an increase of NT$73.1 billion from the previous year. The share of their loans to SMEs in their overall corporate loans reached 43.66%, an increase of 2.07 percentage points from the previous year. To help SMEs obtain operation funds, the FSC continued to promote the Project, and loans to SMEs granted by domestic banks were expected to increase by NT$100 billion by the end of 2010
.
5.2 Trade Relations
One of the most important measures against export decline during the financial crisis is New Cheng Ho Plan, a four-year project beginning in September 2008 aiming at global market expansion. The Plan intends to provide enterprises assistance in the following aspects: (a) boosting export financing and export insurance; (b) exploring the Mainland Chinese market and promoting Taiwanese products in Mainland China; (c) promoting trades in emerging markets, such as ASEAN, India, Russia, Brazil, and Middle East; (d) pursuing business opportunities among WTO Agreement on Government Procurement (GPA) contracting parties; (e) assisting service industries to expand into the global market.
Due to difficult political situation, Taiwan does not have trade agreements with major trade partners in the recent years, with the exception of ECFA, which has become effective since September 12th, 2010 after a long negotiation with China
.  

ECFA is anticipated to bring large economic benefits via tariff reduction. It will improve the economic relation between Taiwan and China. It is an important step for Taiwan toward regional economic integration as China is such an important market for Taiwanese exports. However, the potential side effect of overreliance on Chinese market should be avoided in the process of closer integration with Chinese economy. With the ECFA signed, Taiwan should take best advantage of the pact and exploit China’s resources to expand into global and Southeastern Asian markets and boost Taiwan’s competitiveness, instead of overreliance on Chinese market.  

In view of the economic relation between China and Taiwan and the special political situation, diversification of export destination is a vital measure toward diversification of economic risk. Besides the ECFA, efforts have been made toward the signing of FTAs with ASEAN countries. Taiwan is currently negotiating an FTA with Singapore. Given the scarcity of agricultural products in Singapore compared with other ASEAN countries, negotiations with Singapore should not arouse much displeasure of domestic people and should be easier. As of December 2010, Taiwan and Singapore have completed their respective feasibility studies and concluded that an economic cooperation agreement between the two sides would offer significant mutual benefits. Delegations from the Singapore Trade Office (STO) in Taipei and the Taipei Representative Office (TRO) in Singapore met for the first time in Singapore from December 9th and 10th 2010. Formal negotiations under the title “Agreement between Singapore and the Separate Customs Territory of Taiwan, Penghu, Kinmen and Matsu on Economic Partnership” (ASTEP) are scheduled to begin in early 2011.
 Taiwan wishes the upcoming FTA with Singapore should become an important step toward regional integration, paving ways for FTAs signing with other ASEAN countries.  

5.3 Investment Policy and Industry Policy

Based on the empirical findings, external demand is the most important determinant of Taiwanese exports. To cushion the cyclical impact of the global market, domestic demand should be boosted via appropriate investment and industry policies.

The main vehicle for the government to promote industrial development for 1991-2009 is the Statute for Upgrading Industries (SUI), providing the following incentives: (a) a five-year tax exemption against business income tax for new investments in manufacturing industry and technological service made during the period from July 2008 to December 2009; (b) a 30% tax credit against business income tax for research, improvement and experiments; (c) a 30% tax credit against business income tax for expenditure for personnel training relevant to business activities; (d) a low interest-loans for the purpose of purchasing automated equipment and machinery; (e) a tax credit of up to 20% of the capital investment made by a corporate investor in a emerging and strategic industry; (f) a tax credit for investment in equipment and technology for pollution control and energy conservation
. 

Following the phase-out of the SUI at the end of 2009, the passage of the Statute for Industrial Innovation (SII) cancels most tax incentives and provides only four types of functional and non-discriminatory tax incentives: for research and development, manpower training, operations headquarters, and international logistics and distribution centers
. As part of the tax reform package, Legislative Yuan passed a bill slashing the business income tax to 17%, down from 25%, aimed to create a favorable, low-tax investment climate. 

The i-Taiwan 12 Projects
 was a major plank in the campaign platform of President Ma Ying-Jeou, who was inaugurated in May 2008. They consist of twelve prioritized public construction projects to stimulate economic growth and create jobs through the expansion of domestic demand. The projects call for the investment of NT$3.99 trillion over the next eight years, with NT$2.65 trillion of the total coming from the government and NT$1.34 trillion from the private sector. The 12 projects aim at transportation network building, industrial innovation, urban and rural development, and environmental protection. The 12 projects are: a fast and convenient island-wide transportation network, Kaohsiung port-city regeneration, central region new high-tech industrial cluster, Taoyuan international aerotropolis, intelligent Taiwan, industrial innovation corridors, urban and industrial park regeneration, farm village regeneration, coastal regeneration, green afforestation, flood prevention and water management, and sewer construction.
Since August 2010, Taiwan has launched a program to lure investment of more than NT$430 billion (US$13.4 billion) from domestic and international investors for its 10 flagship projects, which included biotech and medical travel, the cultural and creative industries, cloud computing and WiMAX, green energy and intelligent green buildings, globalization of Taiwanese cuisine, smart handheld devices, smart electric vehicles, urban regeneration, the Taoyuan Aerotropolis, and Central Taiwan’s high-tech cluster
. One motive of the program is not to be overly dependent on technology-related exports. It is also anticipated that the flagship projects could bring in overseas know-how, which could upgrade Taiwanese industries. 
6. Conclusion

In this paper, we examine the potential determinants of export performance in Taiwan, export price factor, external demand factor, and trade financing factor. We have demonstrated that the external demand is the most important determinants of exports with every model specification and 521o1 CBC estimated that the mov               
















































































any period considered. In tranquil times without crisis (1997Q1-2008Q2), a decrease in terms of trade has a positive, albeit relatively small, impact on export flow in the short run, and an increase of terms of trade is relatively weakly associated with an increase of export flows in the long run. An increase in working capital is somehow followed by, and is an effect rather than a cause of, an increase in export flows. It is the demand side rather than the supply side of funding that determines the amount of working capital. The funds in Taiwan are relatively ample compared with its investment opportunities, as revealed in high saving rate and high current account surplus. The fall in trade financing during the subprime crisis is attributable to descending funding demand accompanied by contraction of export activities rather than the supply side failure. For the whole period sample (1997Q1-2010Q1), the presence of the dummy variable characterizing the structural change in subprime crisis obscures the role of terms of trade variable and trade financing variable, disabling them from explaining the change in export flows. 

In order to cope with the economic downturn during the financial crisis, measures have been taken in the areas of monetary policy, trade relations, and investment and industry policy. The CBC has adopted accommodative monetary policy to maintain sufficient liquidity in the money market since the outbreak of the crisis. Lending facilities created during the crisis have proved to be effective in supporting the operations of enterprises, especially small and medium enterprises. Developing new trade relations is a vital step toward economic growth and regional integration. In view of trade relations, the ECFA is expected to be an important step to enter Chinese market. However, to diversify the export destinations, Taiwan should take advantage of the pact and exploit China’s resources to expand into global and Southeastern Asian markets and boost Taiwan’s competitiveness. In recent years, the government has launched a few investment programs to guide superfluous funds into investment and to lure investments from overseas. The recent business tax cut is also meant to motivate more investment activities. Newly cultivated industries, such as green energy and cultural industry, are expected to diversify the economy from high concentration on high technology, enabling the economy to weather future shocks from global economy.   
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Figure 1

Share of GDP, Current Price

Source: DGBAS, Republic of China (Taiwan)
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GDP and CPI

Source: DGBAS, Republic of China (Taiwan). base year = 2006
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Interest Rates

Source: Central Bank of the Republic of China (Taiwan)
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Exchange Rate (NT$/US$)

Source: Central Bank of the Republic of China (Taiwan)

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

24

26

28

30

32

34

36

38

40

42


[image: image9.emf]Figure 5

Forex Reserves(L), Current Account(R) and BOP(R)

Source: Central Bank of the Republic of China (Taiwan)
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Taiwan Stock Exchange Index (TAIEX)

Source: Taiwan Stock Exchange
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Non-performing Loan Ratio of Domestic Banks

Source: Financial Statistics Monthly, Central Bank of the Republic of China (Taiwan)
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Figure 8

Non-Performing Loan Ratio
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Note: Figure for Japan is end-September 2009 data. The others are end-December 2009.

Sources: CBC Financial Stability Report 2009, FDIC, FSA, FSS, BOT, BI, and BNM.
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Figure 9

Export Growth(YOY,L), Import Growth(YOY,L), and (X+M)/GDP (R)

Source: DGBAS, Republic of China (Taiwan)
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The Share of Overseas Production in Export Orders

Source: Ministry of Economic Affairs (MOEA), Republic of China (Taiwan)
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Trade Financing, Working Capital and Investment Capital

Source: Central Bank of the Republic of China (Taiwan)
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Figure 13

Share of Export by Country

Source: Ministry of Finance (MOF), Republic of China (Taiwan)
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Table 1

Data Definition and Source

	
	Variable
	Variable Definition and Source

	X
	Exports, in USD, logged
	Manufacturing Exports (SA, NTD), Ministry of Finance, Republic of China (Taiwan), divided by NT$/US$ exchange rate

	TOT
	Terms of Trade, logged
	Ministry of Finance, Republic of China (Taiwan)

	GDPTP
	Trade Partner’s GDP, in USD, logged
	Taiwan’s trade partners’ real GDP index, weighted by their respective shares of Taiwanese total exports, SA, compiled by the Department of Economic Research, CBC

	TCR
	Trade Financing, in USD, logged
	Loans and discounts at all banks to the manufacturing sector in NTD, divided by NT$/US$ exchange rate, logged, Financial Statistics Monthly, CBC

	DGDP
	Domestic GDP, in USD, logged
	GDP of Republic of China (Taiwan) (SA, 2006 const price, USD). Source: National Statistics, ROC(Taiwan)

	TCRWK
	Working Capital Part of Trade Financing, in USD, logged
	Trade Financing (Variable TCR), the part for current operation, divided by NT$/US$ exchange rate, logged,  Financial Statistics Monthly, CBC

	TCRINV
	Investment Capital Part of Trade Financing, in USD, logged
	Trade Financing (Variable TCR), the parts for real estates, movable properties and business investments, divided by NT$/US$ exchange rate, logged, Financial Statistics Monthly, CBC


Note: SA refers to “seasonally adjusted”. 

Table 2

Unit Root Tests

(1997Q1:2010Q1)

	Variable Name
	PP test 

p-value
	ADF test 

p-value

	Level

X

TOT

GDPTP

TCR

DGDP*TCR

TCRWK
TCRINV
	0.2932

0.7499

0.3032

0.5336

0.4607

0.4332

0.6489
	0.0142 **

0.7335

0.1936

0.3430

0.0782 *

0.1853

0.7473

	First Difference

Δ(X)

Δ(TOT)

Δ(GDPTP)

Δ(TCR)

Δ(DGDP*TCR)

Δ(TCRWK)

Δ(TCRINV)
	0.0137 ***

0.0000 ***

0.0062 ***

0.0012 ***

0.0040 *** 

0.0013 ***

0.0020 ***
	0.0184 **

0.0000 ***

0.0020 ***

0.0012 ***

0.0024 ***

0.0011 ***

0.0019 ***


Notes: All tests include trends and constants. The time series of total exports exhibits a clear but discontinuous, trend. The inconsistency in the test result of total export may be attributable to structural breaks.  

* Significance at the 10% level.

** Idem, 5%.

*** Idem, 1%.

Table 3  

Cointegration Tests  

(1997Q1:2010Q1)
	
	Benchmark Model
	Working Capital Model
	Investment Capital Model 
	Both Capital Included

	
[image: image18.wmf]0

H


	Maximum Eigenvalue test

p-value
	Trace test

p-value
	Maximum Eigenvalue test

p-value
	Trace test

p-value
	Maximum Eigenvalue test

p-value
	Trace test

p-value
	Maximum Eigenvalue test

p-value
	Trace test

p-value

	
[image: image19.wmf]0

=

r



[image: image20.wmf]1

£

r



[image: image21.wmf]2

£

r



[image: image22.wmf]3

£

r


	 0.2555

 0.1144

 0.4130

 0.8358
	0.0540*

0.1243 0.4964

0.8358
	0.1244

0.3059

0.3509

0.7538
	0.0546*

0.2392

0.4258

0.7538
	0.2654

0.2970

0.2501

0.9025
	0.0812*

0.1857

0.3235

0.9025
	0.0000***

0.2154

0.5089

0.3218
	0.0000***

0.1247

0.3431

0.3807


Notes: 1. Lags of the test: 0 to 3. 
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represents the number of different cointegration vectors.
      2. * , **, and *** denotes rejection of the null hypothesis at the 10%, 5% and 1% level, respectively.

Table 4

Results of Stepwise Regression

(1997Q1:2010Q1)

	
	Benchmark Model
	Working Capital Model
	Investment Capital Model

	Constant
	－
	－
	－

	ECMt-1
	X
	X
	X

	ΔXt-1
	－
	－
	－

	ΔXt-2
	－
	－
	－

	ΔXt-3
	－
	－
	－

	ΔTOTt
	－
	－
	－

	ΔTOTt-1
	－
	－
	－

	ΔTOTt-2
	－
	－
	－

	ΔTOTt-3
	－
	－
	－

	ΔGDPTPt
	1.637 (0.0000)***
	1.637 (0.0000)***
	1.637 (0.0000)***

	ΔGDPTPt-1
	－
	－
	－

	ΔGDPTPt-2
	－
	－
	－

	ΔGDPTPt-3
	－
	－
	－

	Dummyt
	-0.1270 (0.0001)***
	-0.1270 (0.0001)***
	-0.1270 (0.0001)***

	ΔTCRt
	－
	X
	X

	ΔTCRt-1
	－
	X
	X

	ΔTCRt-2
	－
	X
	X

	ΔTCRt-3
	－
	X
	X

	ΔTCRtWK
	X
	－
	X

	ΔTCRt-1WK
	X
	－
	X

	ΔTCRt-2WK
	X
	－
	X

	ΔTCRt-3WK
	X
	－
	X

	ΔTCRtINV
	X
	X
	－

	ΔTCRt-1INV
	X
	X
	－

	ΔTCRt-2INV
	X
	X
	－

	ΔTCRt-3INV
	X
	X
	－

	Adj-R2
	0.4620
	0.4620
	0.4620


Note: “X” implies not included in the variable selection process; “-” implies included in the selection processes but eventually not selected; p-values are in parentheses; ** and *** denote significance at 5% and 1% level, respectively. Level of significance for stepwise regression: forward/backward = 0.05/0.05. 
Table 5

Saving Rate

	
	Taiwan
	U.S.A.
	Japan
	Germany
	France
	U.K.
	Italy
	South

Korea
	Singapore
	Hong Kong
	China

	1997 
	27.16
	17.52
	30.19
	21.30
	20.74
	21.72
	21.85
	35.60
	…
	…
	41.57

	1998 
	27.02
	18.23
	28.88
	21.70
	21.79
	22.10
	21.33
	37.85
	…
	29.79
	40.79

	1999 
	27.39
	18.10
	27.09
	20.90
	22.61
	19.67
	21.13
	35.44
	…
	30.53
	39.39

	2000 
	28.03
	17.80
	27.61
	20.66
	22.43
	18.82
	20.65
	33.00
	…
	31.37
	38.23

	2001 
	25.79
	16.20
	26.43
	19.88
	22.14
	18.95
	20.91
	31.10
	…
	30.28
	39.27

	2002 
	27.39
	14.60
	25.50
	19.65
	20.90
	18.77
	21.02
	30.40
	…
	30.28
	41.32

	2003 
	28.27
	13.90
	25.59
	19.60
	20.34
	18.53
	20.03
	31.80
	…
	31.58
	44.29

	2004 
	28.59
	14.40
	26.22
	21.36
	20.29
	18.67
	20.47
	33.90
	…
	30.76
	46.88

	2005 
	27.76
	14.90
	26.53
	21.90
	19.98
	18.72
	19.67
	32.00
	44.62
	31.88
	49.26

	2006 
	29.55
	15.90
	26.88
	23.77
	20.60
	18.60
	19.75
	30.70
	46.95
	33.19
	51.15

	2007 
	30.89
	14.40
	27.53
	25.74
	21.13
	19.17
	20.12
	30.70
	49.45
	32.37
	52.16

	2008 
	28.65
	12.60
	25.94
	25.40
	20.18
	18.78
	18.42
	30.50
	48.96
	32.99
	52.44

	2009 
	28.12
	10.70
	22.52
	21.61
	…
	…
	…
	29.96
	46.47
	…
	…


Source: Directorate General of Budget, Accounting and Statistics (DGBAS), BEA (USA) , International Financial Statistics (IMF), Monthly Statistics of Japan, the Bank of Korea, Singapore Department of Statistics, China Statistical Yearbook.
Note: Saving Rate = (GNI-Consumption+ Net Current Transfers)/GNI or (GDP-Consumption+ Net Current Transfers)/GDP. 
Table 6
Unit Root Tests

(1997Q1:2008Q2)

	Variable Name
	PP test 

p-value
	ADF test 

p-value

	Level

X

TOT

GDPTP

TCR

DGDP*TCR

TCRWK
TCRINV
	0.5099

0.9875

0.8763

0.8804

0.7736

0.8576

0.8348
	0.2162

0.9824

0.8774

0.8740

0.5716

0.8230

0.7671

	First Difference

Δ(X)

Δ(TOT)

Δ(GDPTP)

Δ(TCR)

Δ(DGDP*TCR)

Δ(TCRWK)

Δ(TCRINV)
	0.0039***

0.0000***

0.0004***

0.0057***

0.0075***

0.0039***

0.0125**
	0.0038***

0.0000***

0.0003***

0.0070***

0.0079***

0.0047***

0.0113**


Notes: All tests include trends and constants. 

* Significance at the 10% level.

** Idem, 5%.

*** Idem, 1%.
Table 7  

Cointegration Tests  

(1997Q1:2008Q2)

Lag: 0 to 3

	
	Benchmark Model
	Working Capital Model
	Investment Capital Model 
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p-value
	Trace test p-value
	Maximum Eigenvalue test

p-value
	Trace test p-value
	Maximum Eigenvalue test
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	0.0087***

0.1778

0.0903*

0.7440
	0.0011***
0.0530*

0.1263

0.7440
	0.0200***
0.3270

0.2512

0.4839
	0.0092***
0.1836

0.2860

0.4839
	0.0005***
0.0571*

0.1258

0.9087
	0.0000***
0.0249**

0.1755

0.9087


Notes: 1. Lags of the test: 0 to 3. 
[image: image29.wmf]r

represents the number of different cointegration vectors.
      2. * , **, and *** denotes rejection of the null hypothesis at the 10%, 5% and 1% levels, respectively.
Table 8

Results of Stepwise Regression

(1997Q1:2008Q2)

	
	Combined Trade Financing Model
	Working Capital Model
	Investment Capital Model

	Constant
	－
	－
	－

	ECMt-1
	-0.02931(0.6887)
	-0.129537 (0.0375)**
	-0.01700 (0.7888)

	ΔXt-1
	－
	－
	－

	ΔXt-2
	－
	－
	－

	ΔXt-3
	－
	－
	－

	ΔTOTt-1
	-0.5651 (0.0325)**
	－
	-0.5758 (0.0283)**

	ΔTOTt-2
	－
	－
	－

	ΔTOTt-3
	－
	－
	－

	ΔGDPTPt-1
	1.1858 (0.0007)***
	－
	1.2000 (0.0006)***

	ΔGDPTPt-2
	－
	－
	－

	ΔGDPTPt-3
	－
	－
	－

	ΔTCRt-1
	－
	X
	X

	ΔTCRt-2
	－
	X
	X

	ΔTCRt-3
	－
	X
	X

	ΔTCRt-1WK
	X
	0.7842(0.0003)***
	X

	ΔTCRt-2WK
	X
	－
	X

	ΔTCRt-3WK
	X
	－
	X

	ΔTCRt-1INV
	X
	X
	－

	ΔTCRt-2INV
	X
	X
	－

	ΔTCRt-3INV
	X
	X
	－

	Adj-R2
	0.2945
	0.2468
	0.2930


Note: ECM terms are always included in the regression since the cointegration relation is significant at 5% level in all the three cases; “X” implies not included in the variable selection process; “-” implies included in the selection processes but eventually not selected; p-values are in parentheses; ** and *** denotes significance at 5% and 1% level, respectively. Level of significance for stepwise regression: forward/backward = 0.05/0.05. 














Box 1 


Combined Trade Financing Model :


Xt-1 = 0.3412 * LTOT t-1 + 1.5023 * LGDPTP t-1 + 0.2545*LTCR t-1 – 0.8986


     (0.14357)        (0.11513)         (0.14478)


ECMt-1 = Xt-1 -0.3412 *LTOTt-1-1.5023 * LGDPTPt-1 - 0.2545*LTCRt-1 + 0.8986


Note: Standard deviations are in parentheses.


Working Capital Model:


Xt-1 = 0.1588 * LTOT t-1 + 1.7643 * LGDPTP t-1 -0.02808 *LTCRW t-1 +2.2611


     (0.18090)	     (0.23272)	        (0.26290)


ECMt-1 = Xt-1 -0.1588*LTOT t-1-1.7643 * LGDPTP t-1 + 0.02808*LTCRW t-1 – 2.2611


Note: Standard deviations are in parentheses.


Investment Capital Model:


Xt-1 = 0.4571 * LTOT t-1 + 1.6033 * LGDPTP t-1 + 0.3166*LTCRI t-1 – 2.2756


     (0.13777)	      (0.05888)	         (0.08012)


ECMt-1 = Xt-1 -0.4571*LTOT t-1-1.6033 * LGDPTP t-1 - 0.3166*LTCR t-1 + 2.2756


Note: Standard deviations are in parentheses.








( The author is Senior Economist at the Department of Economic Research of the Central Bank of the Republic of China (Taiwan). 
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� OCAC News, Overseas Compatriot Affairs Commission, Taiwan. Viewed at:  　� HYPERLINK "http://61.57.40.108/OCAC/web/News/uptNews.aspx?Item0=&c0=10&p0=7729" ��http://61.57.40.108/OCAC/web/News/uptNews.aspx?Item0=&c0=10&p0=7729� 


� WTO (2010).


� For basic knowledge of stepwise regression, see Montegomery et al. (2001).  


� Based on the result of Chow’s breakpoint tests, the structural break roughly occurs on 3Q08, 4Q08 and 1Q09. 


� The saving rate in Taiwan is higher than those in the US, Japan, Germany, U.K., and Italy but lower than some Asian countries.  


� The correlation between both trade financing is approximately 0.86 in level and 0.58 in first difference. 


� CBC (2010).


� CBC (2010).


� “ECFA”, Viewed at: � HYPERLINK "http://www.ecfa.org.tw/RelatedDoc.aspx" ��http://www.ecfa.org.tw/RelatedDoc.aspx� ; BBC News, Viewed at: � HYPERLINK "http://www.bbc.co.uk/news/world-asia-pacific-11275274" ��http://www.bbc.co.uk/news/world-asia-pacific-11275274�. 
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� 2009 Industrial Development in Taiwan, Industrial Development Bureau, Ministry of Economic Affairs. Viewed at: � HYPERLINK "http://www.moeaidb.gov.tw/2009/view/en/about/index.html" ��http://www.moeaidb.gov.tw/2009/view/en/about/index.html� 


� Statute for Industrial Innovation. Viewed at: � HYPERLINK "http://www.moeaidb.gov.tw/external/ctlr?lang=1&PRO=filepath.DownloadFile&f=Law&t=f&id=4910" ��http://www.moeaidb.gov.tw/external/ctlr?lang=1&PRO=filepath.DownloadFile&f=Law&t=f&id=4910� 


� “Private Participation in i-Taiwan 12 Projects Off to a Speedy Start,” viewed at: � HYPERLINK "http://www.ey.gov.tw/ct.asp?xItem=52568&ctNode=1335&mp=1" ��http://www.ey.gov.tw/ct.asp?xItem=52568&ctNode=1335&mp=1� 
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