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CHAPTER 1:  INTRODUCTION  

 

1.1.Background and Motivation of Study  

The recent global financial economic turmoil has highlighted the importance of bank 

regulations to create financial stability through mitigation and protection against unexpected 

risks attributed to imbalances in banks’ balance sheets that can lead bank failures. Formal capital 

requirements (the minimum capital adequacy ratio) is an important bank regulation that was 

initially designed to provide a fair playing field for internationally active banks of the G-10 

countries following the 1988 Capital Accord proposed by the Basel Committee on Banking 

Supervision. In line with the increased risk associated with the development of banking and 

product innovation, minimum capital requirement becomes a common model for capital 

regulation of every national banking system both in developed and developing countries.  

History shows that since the early stages of implementation of the minimum capital 

requirement, that was originally addressed for developed countries, has attracted the concern of 

possible negative impacts of higher capital requirements on the availability of bank lending to 

support economic activity, in particular during the economic downturn (Furfine, 2000; Chiuri et 

al, 2001). Capital requirements also have raised concerns about the nexus of monetary policy and 

bank regulation. Given the potential importance for financial stability, the imposition of capital 

requirements can lead monetary policies and prudential policies to have different purposes, and it 

has the potential to amplify business cycles. (Cecchetti and Li, 2005). When monetary authorities 

aim to ensure that there is sufficient lending available to encourage or maintain high and stable 

economic growth, financial system regulators have always minimized the risks of bank portfolios 

that can limit the ability and willingness of banks to extend loans. Conflicts between monetary 
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policy and prudential capital requirements in connection with the application of capital 

requirements become more apparent in times of crisis. During a recession, when the bank’s 

capital tends to deteriorate, banking authorities will insist that banks have sufficient capital and 

lead banks to reduce lending in order to minimize the declining asset value. When this happens, 

loose monetary policy through interest rate declines to stimulate real economic growth may be 

less effective. 

Evidence of the negative impact of capital requirements happened in the case of the U.S.. 

Following the implementation of capital requirements, banks portfolios shifted sharply from 

corporate lending to investment in government securities (Ediz et al., 1998; Furfine, 2000;). The 

role of capital requirements as one of the causes of the phenomenon of a decrease in the loan 

portfolio of banks in the U.S. economy for the past 25 years has become a topic of debate that 

led to voluminous empirical studies, some of which resulted in the terms "capital crunch" and 

"credit crunch". (Bernanke and Lown, 1991; Peek and Rosengren, 1992; Hancock and Wilcox, 

1993).  

The concerns about the negative impact of capital requirements have been continuing in line 

with the efforts of its application in developing countries. Several studies find the enforcement of 

capital requirements as contribution variables to the prolonged impact of the financial crisis in 

the Asian economy (Chiuri et al., 2001). With respect to the implications of capital requirements 

to developing countries, Bailey (2005) suggests developing countries review their plan for the 

implementation of Basel II, given no formal request to become Basel II compliant and there is 

also no clear evidence that the market will give a reward for the implementation of the Basel 

Accord.  
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In the midst of the debate about the impact of capital requirements, the 2008 global financial 

crisis has demonstrated again the presence of a domino effect of systematically important bank 

defaults due to a more integrated financial system. This crisis has re-emphasized the importance 

of the role of banks as well the need for refinement of the prudential regulation of banks. Many 

banking regulators incorporated in the G-20 have agreed to perform substantial increases in 

capital requirement in order to reduce the likelihood and severity of the impact of other crises 

that may occur in the future (Francis and Osborne, 2012). 

As member country of the G-20, Indonesian banking authorities (at that time Bank Indonesia, 

henceforth: BI, and recently the task of banking supervision has transferred to the Financial 

Service Authority (known as Otoritas Jasa Keuangan, henceforth: OJK) have also committed and 

are ready to undertake the implementation of the minimum capital improvements in order to 

further enhance the resilience of the banking system. Consistency in the implementation of 

capital requirements in Indonesia is believed to be a key success factor that increases the 

resilience of banks and protects against the negative impacts of the 2008 global financial crisis. 

Due to the consistency in the implementation of capital requirements, banks in Indonesia have 

maintained a high Capital Adequacy Ratio (henceforth: CAR) at the level of 16.1 % in 2011 

higher than the 8.0% as required by BI. With a high level of capital ratios at this time, the 

banking authorities in Indonesia certainly do not have to worry about the implementation of 

capital requirements in higher level as suggested in Basel III. 

The high ratio of bank capital has unfortunately still not been followed by high bank 

lending.. Indications of a lower optimal role in the intermediary function of banks is reflected in 

the ratio of bank loans to GDP, which is very low at the level of 38.5% in 2011 compared with 

the period before the crisis in 2007 which reached a level of 60.7%.The ratio of loans to deposits 
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in 2011 also reached 78.8%, lower than before the crisis which was over 100%.  With the above 

findings, we suspect that the role of Indonesian banks to disburse loans is also constrained by the 

behavior of banks that maintain a high capital ratio. Therefore, it is interesting to conduct 

research on the relationship between the minimum capital requirements and bank loans as well as 

monetary policy for the case of Indonesia.  

Research on the impact of capital requirements on bank capital ratio management is 

important for Indonesia to test the assumption of the regulators that believe with the current 

(high) capital ratio position; the bank will be not affected by an increase in capital requirements 

due to the implementation of Basel III. 

 

1.2.Objective and Research Question of Study 

This thesis is an attempt to provide empirical evidence on the role of capital requirements on 

bank loan behavior and monetary policy in Indonesia. The research questions in this thesis are as 

follows: 

 What is the role of capital requirements in the bank loan market in Indonesia?   

 Does the existence of capital requirements constrain the effectiveness of monetary policy 

in affecting bank loans? 

 What are the determinants of the level of capital ratio maintained by banks? Do capital 

requirements lead banks to hold a higher capital ratio? What is the role of capital 

requirements on bank loan behavior in Indonesia, in particular the effects on bank capital 

ratio management and its potential impact on bank loan activity through the changes in 

the bank capital ratio? 
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1.3. Findings and Contributions 

1.3.1. Findings 

In general, this dissertation finds a negative relationship between capital requirements and 

bank loans. In addition, the existence of capital requirements reduces the effectiveness of the 

response of bank lending to monetary policy as evidenced from the Vector Auto Regression 

model.  

With regard to the first research question, using the disequilibrium model framework and 

considering the determinant of the loan market in Indonesia from the supply and demand side, 

this study  finds a negative role of capital requirements in explaining the supply of bank loans in 

Indonesia. This finding is in line with one of the proposition of Thakor’s model (1996) which 

states that “a small increase in the risk-based capital requirement will increase the probability 

that any borrower will be rationed by all banks, and hence stochastically lower aggregate bank 

lending”. In addition, this study also finds that the bank loan markets in Indonesia are 

characterized by excess supply of loans, indicating that the low amount of lending growth is due 

to a weaker demand for loans, which also implies that the credit crunch phenomena in the loan 

market in Indonesia should have ended. 

Related to the second research question, this study identifies the enforcement of capital 

requirements, lowers bank lending, and hampers the effectiveness of a loose monetary policy to 

support the availability of bank lending after the 1997 crisis. Using vector auto regression 

(henceforth known as VAR) analysis, the impact of capital requirements on the transmission of 

monetary policy through bank lending channels in Indonesia show a negative and gradually 

decaying response. With the existing capital requirements in the VAR system, it is observed that 
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there are fewer numbers of bank loans, indicating that bank lending responses to monetary policy 

shocks is decreasing—even though the CAR does not make much of a difference on the pattern 

of monetary transmissions. These findings support the theoretical predictions of Thakor’s model 

(1996) that states in the presence of capital requirements, a loose monetary policy that works 

through lowering short-term interest rates more than long-term rates could encourage a bank to 

shift its investment from lending to securities, so that  the aggregate supply of loans decrease.  

With regard to the third research question, this study finds some interesting and important 

items as follows:  

 This paper’s bank capital ratio management model suggests bank capital ratio increases 

/decreases in response to increased/decreased capital requirements. In addition, a high capital 

ratio of banks is also associated with other determinants such as risk considerations, the cost 

of tier1 capital, and the bank revenue (ROE). Furthermore, this study also find that capital 

ratio of small banks are higher than larger banks. With regards to economic condition, this 

paper finds a negative relationship between the bank capital ratio and the growth rate of 

GDP, indicating that banks hold larger capital ratio during an economic downturn rather than 

in an upturn.  

 The existence of capital requirement pressure also has a positive effect on the adjustment 

speeds of bank capital ratio management toward its desired target. The adjustment speeds 

bank capital ratio is faster when the application of the individual capital regulatory pressure 

is approaching the minimum requirements set by the regulator.   

 From the bank loan model, we find that banks adjust their volume of loans negatively in 

responding to a change in the bank capital ratio due to an increase in capital requirements, 

indicating that bank capital requirements is still a constraint for bank loans. Compared with 



7 
 

other possible important factors that affect the activity of bank loans, this study finds that the 

role of banks’ capital ratio index is less important in effecting bank loan behavior in 

Indonesia. GDP as proxy for demand factors is the main important variable that affects loan 

activity. 

 This study also finds the negative movement between bank capital ratio management and the 

business cycle in Indonesia. There is a possibility of banks’ shortsighted behavior in 

managing their capital ratio which is actually not elaborated in this study and can be 

considered for future study. In an upturn cyclical, banks usually expand their loans without 

building up their capital ratio in anticipation for the downturn period. In the downturn 

situation, banks’ capital ratios may not absorb the existing risk that lead banks to maintain or 

increase their capital ratio through a reduction in lending. Therefore, to eliminate the possible 

adverse effects on bank loans during an economic downturn, in particular, if another crisis 

occurs, a counter-cyclical capital requirements policy during an upturn can be recommended. 

In a crisis situation as experience in 1997 and 2008, adding capital is very difficult which led 

banks to maintain or increase their level of capital ratio through a reduction in lending (Stolz 

and Wedow, 2011). Peydro (2010) suggests that counter-cyclical capital requirements can be 

used as a key mechanism for limiting significant risk taking of banks on the upside of the 

business cycle, and as a buffer to continue lending on the downside of the cycle. A 

countercyclical capital requirement has also recently been considered and recommended by 

the Basel Committee on Banking Supervision a tool for macro-prudential policy. 
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1.3.2.  Contributions 

This paper is the first attempt to explicitly examine the role of each bank’s capital regulatory 

pressure on bank capital ratio management and bank loan activity in Indonesia. This study also 

contributes to the literature that analyzes the impact of capital requirements set by the regulator 

on bank capital ratio management and then indicates the impact of capital requirement on bank 

loan activity. 

This study also provides an important policy implication with regard to the implementation 

of Basel III in Indonesia.  

 Study in chapter 3 that found a negative role of capital requirements and the policy rate (SBI 

rate) on the supply of loans, while considering that the credit market is dominated by the 

demand side, the measures taken on the supply side in the form of changes in interest rates or 

changes in capital requirements has the potential to become ineffective. Taking into 

consideration that the loan market is highly influenced by demand factors,  policies, such as 

credit guarantees efforts, empowerment and assistance to potential borrowers are some of the 

best choices to improve loans. 

 Study in chapter 4 that found a decrease in the response of bank lending due to the presence 

of capital requirements implies that monetary policy decisions need to consider the ratio of 

capital in the bank. On the other hand, it could be interpreted that if there is a need to work 

on controlling the amount of bank loans in the market, the use of capital requirements can be 

considered as a tool in addition to the interest rate, or it could be a combination of the two. 

 From chapter 5, taking into consideration the existence of the positive relationship between 

the individual capital requirement on bank capital ratio management and then a negative 

relationship between a change in the bank capital ratio variable with bank loan behavior, a 
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gradual implementation of the Basel III in the form of higher capital requirement will enable 

banks to adjust their business and balance sheets to new capital requirement regulations 

without interrupting the intermediation role of banks, so that this may not reduce the 

availability of loans in the economy. 

 

1.4. Outline of the Dissertation  

The whole dissertation is divided into 6 Chapters. Chapter 2 provides an overview of the 

regulation and development of the banking sector and its role in monetary policy in Indonesia. 

Chapter 3 presents the empirical evidence of the role of capital requirements on banks in the loan 

market in Indonesia: as empirical evidence from the disequilibrium model. Chapter 4 provides an 

empirical assessment of the effects of capital requirements on banks’ loan portfolios and 

monetary policy in Indonesia: evidence from VAR  model. Chapter 5 shows the impact of capital 

requirements on bank capital ratio and loan behavior in Indonesia: empirical evidence from panel 

data. Finally chapter 6 gives conclusions and recommendations for future research  
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CHAPTER 2: AN OVERVIEW OF  REGULATION  AND STRUCTURE OF THE 

BANKING SECTOR IN INDONESIA 

 

In order to set the stage for the next analyses, this chapter provides an overview of the 

regulation and development of the banking sectors in Indonesia and its role on monetary policy 

in Indonesia. 

2.1. Indonesian Banking Regulation  

Banking regulations in Indonesia began in 1988 and was marked by the release of a package 

of measures (known as PAKTO 88) which aims to encourage the level of banking competition. 

With the ease of establishment of the bank as one of its main programs, this policy has been 

successful in increasing the number of banks operating in Indonesia. An increasing number of 

banks are unfortunately not followed by adequate regulatory enforcement, causing the fragile 

financial condition of banking in Indonesia to come under pressure when the Asian financial 

crisis hit the Indonesian economy.  

Learning from the crisis, reform banking regulations are taken in the form of amendments to 

the Banking Act, the Act No. 7 of 1992 amended by Act No. 10 of 1998. The main purpose of 

this amendment is to enhance banking structure and strengthen supervision. In addition, the 

Central Bank Act also amended Act No. 13 of 1968 into Act No.23 of 1999 which aims to 

provide independence for the central bank in carrying out tasks, one of which is the conduct of 

banking regulation and supervision. To overcome the crisis and accelerate recovery of the 

banking sector, functioning banking policies have also been launched, such as the banking policy 
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in 2000 which focus on the recapitalization of banks, the banking policy of 2001 that focused on 

the recapitalization of banks etc.  

In order to avoid conflicts of interest in the implementation of monetary and banking 

supervision tasks performed by the central bank, the central bank law amendment was revised. 

One of the important fundamental changes of this amendment relating to banking regulation is a 

function of the bank supervisory agencies that were transferred to the Financial Services 

Authority (known as OJK) which was formed in 2011. The transfer of functions, duties, and 

powers of banking regulation and supervision of Bank Indonesia to the FSA plan will be 

completely followed by the December 31, 2013. 

The global financial crisis that recently occurred provides a valuable lesson learned on the 

importance to maintain the financial system in order to remain resistant to crises. Efforts to 

maintain the financial system resilience in turmoil and crisis requires not only a microprudential 

policy but also a macroprudential policy. The difference between macroprudential and 

microprudential policy lies on its purpose, whereas macroprudential policy aims to mitigate a 

systemic risk (limit system-wide distress), microprudential is intended to create a sound financial 

institution (limit individual institutions’ distress). For the case of Indonesia, it is agreed that 

macroprudential tasks are handled by the BI, while microprudential tasks are handled by the 

OJK.  In doing macroprudential tasks, BI applies series of regulations, among others: control the 

liquidity of the economy through a policy mix of minimum reserve requirements and a loan-to-

deposit ratio, limit the growth of excessive non-productive credit through the application of a 

loan to value ratio, and control short-term capital inflows in order to reduce the affect of capital 

outflow reversal toward financial stability. In addition, BI will also apply the Basel III 
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regulations which cover elements in governing macroprudential along with: enforcement of 

leverage ratio; countercyclical capital buffer; and liquidity coverage ratio. 

2.1.1. Summary of Basel Regulation  

This section provides a brief explanation about the Basel regulations and their implementation in 

Indonesia. Basel is a banking policy which is directed to regulate minimum capital requirements 

(capital adequacy ratio), aiming to strengthen the banking system and to serve as a buffer against 

possible losses. Basel has been implemented in Indonesia since 1993 starting from Basel I, in the 

simple form of the minimum requirement of capital adequacy, which is one size for all types of 

risk and capital. The framework of Basel II (Pillar 1, Pillar 2, and Pillar 3) in Indonesia has been 

implemented in full since December 2012.  

 
Source: Bank Indonesia, the Central Bank of Indonesia 

Figure 2.1: Basel II and Pillars 

Pillar 1 determines minimum capital requirements (capital adequacy) associated with credit 

risk, market risk and operational risk. This pillar requires that banks’ capital ratios, or the ratio 

between regulatory capital and weighted average assets according to risk (ATMR), should not be 
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less than 8%. In calculating capital charges of credit risk, market risk and operational risk, there 

are several alternatives approaches which started from a simple approach moving toward a more 

complex approach and can be adjusted according to the level of complexity of the products and 

activities of the bank.  

Pillar 2 requires a review process conducted by supervisors to ensure that bank capital is 

adequate to fully cover the bank’s risks. Pillar 2 has 4 principles:  banks must own a process to 

assess capital adequacy comprehensively related to the risk profile and strategy to maintain their 

capital adequacy (known as Internal Capital Adequacy Assessment Process – ICAAP); 

supervisors will review adequacy of evaluation process conducted by banks (Supervisory 

Review and Evaluation Process – SREP); supervisors require banks to operate above the 

minimum regulatory capital ratio; and supervisors may conduct an intervention to prevent 

declining capital below the minimum level required and then request banks to take immediate 

actions in the event the capital cannot be maintained.  

Pillar 3 of Basel II determines a disclosure requirement with regard to risk exposures, process 

of measuring risks and capital adequacy of banks. Pillar 3 aims to encourage the creation of a 

sound banking business environment, among others by increasing transparency thorough the 

participation of the public. 

Currently, BI, as the authority responsible for macroprudential policies, has participated to 

enter the phase of preparation for the implementation of Basel III. Basel III (Building High 

Quality Capital and Liquidity Standards) aims to strengthening the global capital regimes and 

banking liquidity standards as well as mitigation of procyclicality.  Basel III is the main part of 

the global financial reform package, which aims to enhance resilience both at micro and macro 

levels. At the micro level, resilience enhancement shall be done by improving quality and 
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quantity of bank capital as well as the resilience and adequacy of bank liquidity. Meanwhile, the 

resilience enhancement at the macro level is conducted by applying a conservation buffer, a 

leverage ratio that can help mitigating risks that disrupt financial system, a countercyclical 

capital buffer to reduce procyclicality and also requires banks or financial institutions that are 

systemic in nature to provide buffers. The Basel III framework has been applied since January 

2013 gradually until it will reach its full implementation in January 2019. 

 

2.2.  The Structure and Development of Indonesia Banking. 

This section provides a description of the structure and some main indicators of banking 

development. Considering that the next chapter may also be displayed and reviewed as some of 

the developments in banking indicators related to the analysis, this chapter will only give a 

general description to avoid repetition of the explanation. 

Table 2.1: Number of Indonesian Banks 

 
Under the Banking Act (Act No. 7) of 1992, Indonesian banking institutions can be classified 

into commercial banks and rural banks. Rural banks are not involved in the payment system and 

the areas of their business activities are restricted. While Islamic banks are banks that do 

State Owned Banks            5            5            4            4            4 

         35          32          34          36          36 

         36          36          31          31          30 

Regional Development Banks          26          26          26          26          26 

Joint Venture Banks          17          15          16          15          14 

Foreign Owned Bank          11          10          10          10          10 

Islamic Commercial Banks            3            5            6          11          11 

Total Commercial Banks        130        124        121        122        120 

Rural Banks     1,817     1,772     1,733     1,706     1,669 

Source: Bank Indonesia, Indonesian Banking Statistics

Foreign Exchange Commercial Banks

Non-Foreign Exchange Commercial Banks

2010 2011Group of Bank 2007 2008 2009
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activities based on sharia
1
. By the end of 2011, there were 120 commercial banks and the number 

rural banks  was 1,669 (see table 2.1). By 2005, there was a decrease in the number of 

commercial banks and rural banks, caused by closures, mergers, and acquisitions. The sample 

used in this thesis is restricted to commercial banks, excluding Islamic banks. 

Table 2.2: Market Structure of Indonesian Banks Based on Group 

 

Table 2.2 shows the market share of some of the components of the balance sheet of banks in 

Indonesia. Compared to 2007, the market share of some of the components of the balance sheet 

(asset, loans, placement at BI, third party funds) of state owned banks in 2011 decreased slightly, 

only securities increased. Meanwhile, the market share of assets, loans, deposits, and placement 

at BI from foreign exchange commercial banks showed an increase, while the share of securities 

decreased. Market share of non-foreign exchange commercial banks showed increasing growth 

in each component of the balance sheet. 

 

 

 

 

                                                             
1Sharia is done based on Islamic Law.  

State Owned Banks     741.99  1,328.17 356.15            776.83                151.83         270.82           29.62           54.24            571.01         1,039.26 

     (37.35)      (36.36) (35.54)            (35.31)       (36.30)         (35.92)        (27.42)        (34.54)        (37.79)            (37.32)            

    768.73  1,464.01             407.74        922.54          146.62         303.51           55.47           73.24            606.93         1,174.96 

     (38.70)      (40.08)              (40.69)         (41.93)           (35.05)          (40.25)          (51.36)          (46.64)             (40.17)             (42.19)

      39.01     107.08               23.86          68.14              9.24           24.34             1.52             4.46              30.49              83.09 

       (1.96)        (2.93)                (2.38)           (3.10)             (2.21)            (3.23)            (1.41)            (2.84)               (2.02)               (2.98)

Regional Development Banks     170.01     304.00 0.07                0.18           0.06             0.07            9.50            3.22            0.13               0.24               

       (8.56)        (8.32) (0.01)              (0.01)         (0.02)           (0.01)          (8.80)          (2.05)          (0.01)              (0.01)              

Joint Venture Banks       90.48     181.09               58.52        120.39            16.57           29.43             3.26             5.08              54.93            110.86 

       (4.55)        (4.96)                (5.84)           (5.47)             (3.96)            (3.90)            (3.02)            (3.24)               (3.64)               (3.98)

Foreign Owned Bank     176.28     268.48               83.86        136.49            31.19           59.15             8.63           16.78            113.18            141.47 

       (8.87)        (7.35)                (8.37)           (6.20)             (7.46)            (7.84)            (7.99)          (10.69)               (7.49)               (5.08)

Total Commercial Banks  1,986.50  3,652.83 1,002.01         2,200.09             418.27         753.99         108.01         157.03         1,510.83         2,784.91 

*) Not inlcuding Government Bonds , in parantheses is market share

Source: Bank Indonesia, Indonesian Banking Statistics

2008 2007 2008

Foreign Exchange Commercial Banks

Non-Foreign Exchange Commercial Banks

Group of Bank

Asset Loans Placements at BI Securities* Third Party Funds

2007 2008 2007 2008 2007 2008 2007
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Chapter 3: The Role of Capital Requirements on Banks’ Loan Market in Indonesia: 

Empirical Evidence from the Disequilibrium Model 

 

3.1. Introduction  

Capital requirements or minimum capital adequacy ratios are believed to play an important 

role in maintaining the soundness and stability bank (Furfine et al., 1999). Though it is important 

for financial stability, the application of capital requirements can cause monetary policies and 

prudential policies to have different purposes, and has the potential to amplify business cycles. 

(Cecchetti and Li, 2005). While monetary authorities aim to ensure sufficient lending to 

encourage or maintain high and stable economic growth, financial system regulators have always 

worked to minimize the risks that cause a reduction in loan capabilities. During a recession, 

when the bank’s capital tends to deteriorate, banking authorities will insist that banks have 

sufficient capital and that they reduce lending limits in order to minimize declining asset value. 

When this occurs, an expansionary monetary policy, geared to stimulate real economy growth 

through reduced interest rates, may become less effective. Higher capital requirements could 

make banks safer, but at the same time, they could also increase the bank’s cost to create the loan 

and could reduce expected profits. Higher capital requirements could make banks safer, but at 

the same time, they could also increase the bank’s cost to make the loan and could reduce 

expected profits. In turn, this will constrain the number of loans a bank makes.  This situation has 

been observed in the Indonesian economy, where the potential negative impacts of capital 

requirements on bank loan growth appears relevant, in particular in the period after the 1997 

Asian financial crisis.  
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After the 2008 global financial crisis, banks, the main source of financing in the Indonesian 

economy, are still not considered to be the optimal institutions to perform intermediary functions 

to the real sector. The ratio of bank loans to the GDP of Indonesia is still considered low, it has 

even shown a downward trend from the level of 60.7% the period before the crisis of 1997 to 

36.9% in 2009. Banks are behaving carefully when setting the credit growth target, and they still 

tend to prefer short-term placements or liquidity in the form of government bonds (called as 

Surat Utang Negara, henceforth: SUN) and Bank Indonesia Certificates (known in Indonesia as 

Sertifikat Bank Indonesia, henceforth: SBI). In addition, banks tend to manage and maintain high 

capital adequacy ratios (henceforth: CARs) that are far higher than the regulatory requirement of 

8%. This situation has been the norm in Indonesia since the 1997 currency crisis, where the CAR 

of banks has been maintained at 17%.  

During the 1997 currency crisis, Indonesian banks attempted to satisfy banking regulations 

by having a minimum capital of 8% and 4% of the total non-performing loans (henceforth: 

NPLs) were considered to be one of the reasons for the banks’ reluctance to provide loans that 

led to the existence of a credit crunch in Indonesia during the crisis period (Juda et al., 2001). 

Under a credit crunch, monetary expansion may have  substantial lags, which leads to a lower 

impact than expected, while in the contraction, the impact is much  higher(Kierzenkowski and 

Hurlin, 2001). Yudistira (2003) also finds evidence that regulatory capital affected the change in 

the Indonesian banks’ decisions of whether to provide loans and that the amount of bank loans 

are determined by bank capital.  

In a crisis situation where the risk is very high, it can be understood that the imposition of 

capital requirements to protect and maintain the stability of the banking sector may cause banks 

to be less willing to provide loans. However, in recent situations in which the risk should have 
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been declining, the question is raised of whether the capital requirement is still one of the causes 

of less lending and whether it can be used as an excuse for why banks do not lend at the optimal 

level.   

This chapter examines the role of bank capital requirements in explaining bank loans market 

in Indonesia. The analysis is done in two stages. First, the developments of the key variables that 

play a role in the bank loan market in Indonesia are evaluated. Next we Considering the capital 

requirements can lead to the credit crunch situation as happened in the U.S. (Furfine et al, 1999) 

and the study of the credit crunch in Indonesia has not explicitly incorporate the role of capital 

requirements, we employs the disequilibrium model framework of the loan market in order to 

investigate the causes of low credit is due to supply side or demand side. Employing a 

disequilibrium model will provide us with the information about the position of the supply and 

demand of loans that recently is also become one of important issue in formulating an 

appropriate policy to encourage higher economic growth while maintaining the stability.  

Contribution of this chapter is to provide evidence for the negative role of capital 

requirements on loan supply, indicating the increase in capital requirements will constrain the 

increase in bank loans. This finding is in line with one of the proposition of Thakor’s model 

(1996) states that “a small increase in the risk-based capital requirement will increase the 

probability that any borrower will be rationed by all banks, and hence stochastically lower 

aggregate bank lending”.  

In addition, this study also finds that the bank loan markets in Indonesia is characterized by 

excess supply of loans, so that the remain low amount of lending growth is due to the weaker 

demand for loans. It means the credit crunch phenomena do not exist anymore in the loan market. 

The lower demand for loans may associate with the result of crisis. Even tough, we cannot show 
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the continuation of credit crunch, we still observe a negative role of the capital adequacy ratio in 

explaining the supply of loan in Indonesia. 

The remaining sections of the paper are organized as follows: Section 2 provides a theoretical 

review of the bank loan market and the role of capital requirements in bank loan market analysis 

in Indonesia. Section 3 presents the empirical results of the capital requirement impact on bank 

loan behavior. Finally, a summary and future study recommendations are presented in Section 4. 

 

3.2.Theoretical Review  

3.2.1. Literature Addressing Capital Requirements on Bank Loan  

The existing literature suggests several ways in which capital regulations may alter bank loans, 

often with conflicting results and little consensus. In general, the discussion in the literature can be 

divided into two groups. The first group, beginning with Basel I in the 1980s and continuing to Basel 

III, argues that capital requirements are important in order to strengthen bank capital, improve the 

efficiency and competitiveness of banking, and promote financial stability against systemic crises. 

This argument is further supported due to the occurrence of a recent financial crisis, and capital 

requirements can be justified as a key mechanism for limiting significant risk taking by banks on the 

upside of the business cycle, while also serving as a buffer for banks to continue lending on the 

downside of the business cycle (Peydro, 2010).  

The second group argues that higher capital causes bank profits to decrease and leads to less 

lending, particularly to small- and medium-sized firms. Thakor (1996) states that an increase in risk-

based capital requirements lead to a higher probability of credit rationing and reduce aggregate 

lending. In the presence of risk-based capital, the loose monetary policy may lower supply the of 

bank loans. In addition, Eichberger and Summer (2004) stated that the effects of capital requirements 
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on financial stability are ambiguous. There has been no clear answer provided in the literature that 

states how much capital is required to maintain financial system stability or to avoid financial crises. 

Arguments for capital requirements are generally based on risk behavior and on macroeconomic 

implications, finding a predominantly negative impact of bank capital shock on bank loan availability 

and on bank lending channels of monetary policy. Higher capital requirements will lead to fewer 

bank loans, increased liquidity, a credit crunch, and a reduction in economic output. (Blum and 

Hellwig, 1995; Furfine, 2001; and Diamond and Rajan, 2000).  

From the literature survey conducted by Bario and Zhu (2008), it was found that despite the 

voluminous studies regarding the impact and role of capital requirements on a bank’s lending and 

monetary policies, there are many empirical studies that reflect the existing debate, especially for 

emerging countries like Indonesia. According to the literature review, there is only one empirical 

study (see Yudistira (2003)) that focused on an analysis of the impact of bank capital requirement in 

Indonesia. Yudistira’s study found that regulatory policy influences the behavior of Indonesian banks 

and that the banks choose to decrease their balance sheet activity during capital shocks. An empirical 

study by Agung et al. (2001) addresses the existence of a credit crunch in Indonesia and finds that the 

capital to asset ratio is a proxy for the capital adequacy ratio and that it has a significantly positive 

role in explaining and determining bank lending behavior. This study also suggests that the credit 

extended by banks with low capital tend to grow at a slower rate than banks with a higher capital 

ratio. In a crisis situation where the risk remains high, it is understood that the imposition of capital 

requirements to protect and maintain the stability of the banking sector may contribute to a decrease 

in the supply of bank loans. Whether this situation still applies to Indonesia is a central  question this 

study will address. 
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3.2.2. The Source of  Slowdown in Bank Loan : Loan Demand or  Loan Supply
2
 

 

A slow growth and the lack of bank loan availability can be explained as a result of both demand 

for and supply of loans.  From a macroeconomic perspective, slowdown of loans due to demand 

factors may occur during recession, particularly because of the weakening of investment activities. 

From a microeconomic perspective, a structural problem such as adjustments by firms to reduce the 

rising debt-equity ratio as a result of the crisis may also be one of the factors that can explain why 

demand for loans decline.  Although the reduced demand for loans frequently takes place as a result 

of the weak demand for investment during a recession, micro-economic structural factors frequently 

occur in a post-crisis economy. 

 

Loan quantity  

Loan prices 

S(k, n, z) 

D(y,x) 

L L 1 

D1 

D2 

r 

r1 

 

Figure 3.1: Slowdown in Bank Loans due to Decline in Demand for Loans 

Figure 3.1 describes a shifting of the demand loan curve due to weakening of economic activities, 

given an unchanged supply curve, which tends to put downward pressure on loan prices, i.e., 

                                                             
2 In order to provide a simple theoretically background about loan market behavior , the sections is borrowed from 

the author's previous paper written with Juda et.al (2001) .  
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lowering of the loan rates and the loosening of loan conditions such as amount of collateral. If a 

downward loans demand curve is originated by microeconomic structural factors, shifting in the 

loans demand curve is followed by a sharpening of the demand curve, namely the loan demand curve 

becomes less sensitive to the changes in the price of loans (Figure 1, D2 curve).  

On the supply side, the decline in loan availability is mainly associated with reduced willingness 

of banks lending at the prevailing interest rates.  Factors that can cause reduced willingness to lend 

may originate from internal banking factors as well as external factors.  Internal factors, such as low 

bank asset quality, high non-performing loans, drop in bank capital resulting from depreciation or 

capital requirements,  and negative interest margins reduce the capability of banks to provide loans. 

From an institutional perspective, the closing of almost half of the banks in Indonesia during the 

crisis period greatly affected the behavior of banks. First, the collapse of a number of banks may 

reduce the liquidation value of banks, thereby increasing the bankruptcy cost to be borne by bank 

owners if the banks are liquidated.  This causes banks that are surviving to be more conservative 

(risk-averse) in conducting their intermediation operation.  Second, the closing of a number of banks 

by the government, due to poor performance, has reduced moral hazard incentives for banks by 

signaling that the government has changed their strategy in handling problem banks. This causes 

banks to quickly restore soundness in order to avoid liquidation. The achievement of CAR, due to the 

empowerment of the implementation of capital requirements, was one of the important soundness 

indicators that led the banks to make adjustments of their asset portfolios, including reducing the 

supply of loans, to maintain or increase their CAR.  

From an external aspect, the deterioration in the borrowers’ creditworthiness as a result of the 

weakening of firms’ financial condition weakens their ability to repay existing debts or to borrow 

new loans.  In certain situations, when banks find it difficult to differentiate the creditworthiness of 
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the borrowers, they will reduce loan supply. Such “non-price loan rationing” can take place in 

various forms: several borrowers still get loans whilst other borrowers with the same 

creditworthiness do not, rationing on loans for certain sectors (such as consumer loans) or a certain 

group of borrowers (small-scale enterprises), or a number of debtors appearing to be creditworthy, 

are rejected because the banks do not have complete information regarding the financial position of 

the prospective borrowers. 

 

Loans Quantity  

Loans Interest rate 

S(k, n, z) 

D(y,x) 

L L 2 

S2 

r2 

r 

S1 

 

Figure 3.2:  Decline in Bank Loans due to Reduced Supply of Loans 

 Whatever the cause, loan decline, as a result of supply factors, can be indicated by the 

shifting of the supply curve (Figure 3. 2).  Loan decline as a result of reduced supply has led to the 

loan interest rate hike and tightening of loan conditions. However, the reluctance of banks to lend is 

often not followed by an interest rate increase, but by quantitative loan reduction (non-price loan 

rationing). This is understandable because of high credit risk and the existence of an information gap 

making banks to be unable to differentiate borrower quality. This information gap is worsened when 

banks undergo new management. Since the relationship between banks and their borrowers is of a 
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long-term nature
3
, the change of bank management brakes down the existing relationship and new 

management does not inadequately understand the condition of the borrowers.  As a result, banks 

tend to be more careful in approving loan applications.  The presence of this information gap is also 

one the main factors behind the non-price loans rationing where loan rate is not the main 

consideration in loan approval. 

 

3.2.3. Asymmetric Information in a Bank Loans Market 

Unlike the neoclassic school assuming a perfect market, the new-Keynesian approach assumes 

that the financial market, like the loan market, frequently does not function perfectly, particularly 

with the existence of asymmetric information among market agents. This opinion has become a basic 

assumption of the credit crunch hypothesis. informational asymmetry has encouraged the parties 

possessing more information (borrowers) to have the incentive to take action which deviates from the 

other party’s interest (creditors).  The borrowers, for example, often commit a moral hazard, using 

the loans borrowed for high risk projects. The incentive to conduct this moral hazard emerges with a 

high level of debt; the firm retains most of the profits if the project is successful while banks incur 

most of the losses if the project ends in failure, particularly if the bankruptcy cost is relatively low. 

In addition to moral hazards, imperfect information about quality or riskiness of the borrowers 

can create an adverse selection problem.  With imperfect information, low quality or risky firms are 

more likely to apply for loans, especially when the interest rate increases. The logic is that at the time 

the loan rate rises, only the borrowers whose quality is low (namely the borrowers with high risk) are 

prepared to pay high interest, whilst high quality borrowers (a debtor with low risk) is reluctant to 

                                                             
3
 This long-term relationship reduces the moral hazard problem (because if the borrowers commit moral hazards, it will be difficult for them to 

receive credit in the future).  Such a long run relationship also reduce the information gap because banks learn the behavior of the clients over 

time 
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submit an application for a loan. Accordingly, the average quality of the debtor will be lowered and 

thus profitability of banks will decline. 

The existence of informational asymmetry in the financial market, such as moral hazard or 

adverse selection, is the reason why banks charge premiums on debtors above the interest rate. This 

should have occurred in a perfect market to compensate banks for costs incurred in evaluating 

projects and monitoring the borrowers.  The premium charged by banks has an inverse relationship 

with the internal funds (net worth) of the borrower.  The smaller the net worth, the bigger the 

incentive of the borrower to commit moral hazard or adverse selection, thus increasing premiums 

charged by banks.  As a result, in a market with asymmetric information, the loan supply of banks is 

smaller than what it should be. 

Figure 3.3 illustrates the relationship between demand and supply of funds for investment. In a 

perfect capital market where a firm can raise whatever funds it needs at a prevailing rate r (the real 

interest rate), the supply of funds would be a horizontal line at r. Loan demand curve (D) is 

determined by investment opportunity, namely the expectation of future profit. In this case, the 

equilibrium for capital stock is at the intersection between the supply of funds and the demand for 

funds at L*.  A tight monetary policy pushes real interest rate increases, the supply curve shifts 

upward, thereby lowering the capital investment level. 
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F L’ L* Investment fund 

 

Figure 3.3: Loan Market in an Informational Asymmetry Situation  

 

In an imperfect financial market, the S curve is no longer flat.  Up to a level of internal funds F, 

the S curve is horizontal at r.  However, when the level of investment is greater than the available 

internal funds F and the firm raises external funds, the S curve becomes upward sloping.  The 

upward sloping S curve is reflected with the prediction that the more external funds the firm raises, 

the higher the probability of moral hazards that can arise and hence the higher premium the firm will 

have to pay (ρ). In such a condition, equilibrium of investment becomes L’ that is lower than the 

perfect market condition, L*. The figure also reflects that the larger the funds, the larger the 

equilibrium of investment. In addition, it can also be observed that the curve S in the companies 

facing a higher premium (small companies, companies with higher leverage) is steeper compared 

with companies facing lower premiums, so that the impact of cash flow change of this company is 

greater. Interest rate increases due to monetary policy do not only raise the curve S but also lower F, 

so that the impact on investment is larger than mere impact of the capital cost increase. 

If the adverse selection problem taking place is so bad (i.e. the bank can no longer differentiate 

the borrowers’ quality whatsoever) the supply curve becomes backward bending previous to the 
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intersection of the demand curve. Borrowers are then affected by loan rationing, whereby there is no 

equilibrium demand and supply at the prevailing interest rate (figure 3. 4). The core of the above 

framework is that the borrowers’ net worth matters in accessing external funds.   Accordingly, it is 

easy to predict that the collapse of the borrowers’ net worth could generate a financial crisis.   The 

recent financial crisis in East Asia provides a clear example.  The large scale of depreciation in 

domestic currency and the sharp rise in domestic interest rates lead to a sharp fall in the value of 

borrowers’ net worth.   If the borrowers’ net worth becomes negative, investment is no longer 

feasible as shown in figure 4.  In this case, the supply curve shifts leftward and no longer intersect the 

demand curve for funds in the positive value of investment.  This is observed in the course of a crisis: 

the substantial collapse in borrowers’ net worth has reduced banks’ willingness to supply loans 

whatever the level of demand for loans. 
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F L* Investment fund 
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Figure 3.4: Loan Rationing Situation 
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3.3.Key Determinants of Indonesia’s Bank Loan Markets: Lessons from the Asian 

Financial Crisis  

 

As is common in many countries, banks in Indonesia may hold some liquid assets such as 

SBIs and government bonds.  Prior to the crisis, approximately 70% of bank portfolios were 

comprised of loans, and less than 10% were liquid assets (with SBIs comprising 1% and other 

securities comprising 9% ), as seen in figure 3.5
4
. In the aftermath of the 1997 crisis, government 

bonds and central bank securities dominated bank balance sheets. Although the amount of credit 

continues to increase, the amount of government bonds and central bank securities still comprise 

a large percentage of bank portfolios, amounting to Rp 263,13 trillion for government bonds and 

Rp 195,40 trillion for SBIs at the end of May 2009. 

 

Figure 3. 5: Bank Balance Sheet Composition 

 

In normal conditions, banks in Indonesia will place their funds in government securities or 

SBIs as long as the returns are greater than or equal to the cost of the funds. However, if funds 

                                                             
4
 Before the Asian 1997, there were no government bonds in Indonesia and the Central Bank of Indonesia used SBI as monetary instruments to 

maintain liquidity in the money market. At that time there was no incentive for banks to hold a significant amount of SBIs  
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are not readily available for banks in the money market at the government securities rate during a 

crisis or in other high-risk situations,  banks may need to keep a certain amount of government 

securities and SBIs to maintain liquidity. During and after the crisis period,  cost of funds and 

bankruptcy also determined banks’ investment decisions. As long as the perception of 

bankruptcy costs remained high, banks invested or continued investments in government 

securities and SBIs in large amounts, which caused a decrease in lending. 

According to Thakor (1996) this condition can be attributed to the presence of CAR. 

Proposition 6 of Thakor’s model (1996) states that “a small increase in the risk-based capital 

requirement will increase the probability that any borrower will be rationed by all banks, and 

hence stochastically lower aggregate bank lending”. The probability of rationing will be higher 

for a bank with more capital constraint. Referring to this proposition, it can be suspected that the 

enforcement of capital requirements during and after the period of crisis  in Indonesia has 

reduced bank loans and limited the growth of loans.   

 

3.3.1. The Impact of the Reduction in Bank Capital, Capital Requirements and NPL on Bank 

Loans in Indonesia   

During the 1997 financial crisis, the deterioration of the borrowers’ creditworthiness 

reduced their ability to repay existing loans and to obtain new loans, which increased the firms’ 

bankruptcy risks. The crisis caused many firms to be unable to repay their loan obligations. This 

situation led to an increase in NPLs that in turn hurt bank revenues.  

At the same time, the banking system in Indonesia faced severe liquidity problems that were 

initially due to both increased burdens to service external debts and a decline in international 

banking relations, which was exaggerated by mass deposit withdrawals as public confidence 
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eroded. This situation worsened bank performance, eroded bank capital, and hurt the ability of 

banks to serve as financial intermediaries in the economy.  

Furthermore, the high interest policy in place during the crisis period exacerbated borrower 

distress over their debt, which caused an increase in the number of non-performing loans held by 

the banks and led to a further decrease in capital. The impact of the high interest rates also 

reduced bank revenue due to an increase in the negative spread between deposits and loan rates. 

This situation decreased bank revenues and led to negative bank capital in an amount of -Rp98.5 

trillion in 1998 (Juda et al., 2001). The negative bank net-worth continued until mid-2000, with 

the lowest value of -Rp244.6 trillion occurring in March 1999 (figure 3.6). 

 

Figure 3.6: Bank Capital  in Indonesia  

 

 

The decrease in bank capital increased the likelihood of default which, in turn, resulted in a 

decreased supply of loans. Bernanke and Lown (1991) described this situation as a capital 

crunch, where the decrease in the banks’ capital reduced their ability and willingness to provide 

loans. Although the level of bank net worth has been positive on an aggregate basis with the 

completion of the recapitalization program, the requirement of a minimum of 8% capital 

adequacy ratio (CAR) following a BIS standard, is believed to limit the banks’ willingness to 

provide loans as well. Again, this situation is in line with Thakor’s model (1996) that states a 
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small increase in risk-based capital requirement will increase the probability that any borrower 

will be rationed by all banks, and hence, stochastically lower aggregate bank lending. In addition 

to CAR, bank efforts to increase the quality of assets through a reduction in NPLs is also 

believed to be a cause of bank reluctance and risk-aversion, and therefore, the supply of loans is 

still  not considered to be fully recovered in order to finance the growth of the economy.  

 

3.3.2. The Impact of Monetary Policy on Bank Loans.  

When the Indonesian economy was in a recession due to the financial crisis, the risk of 

bankruptcy for both the borrowing firms and the banks increased. Many firms went into distress 

mainly because banks were more risk averse. At this time, a high interest rate could have 

worsened the risk of default for the existing loans, which in turn could have reduced the ability 

and willingness of banks to provide loans due to a feared increase in the number of non-

performing loans. Therefore, a tight monetary policy might have amplified the credit crunch in 

Indonesia.  

The effects of a tight monetary policy on bank loans can be explained in two ways: income 

effects and substitution effects. Because banks in Indonesia hold SBIs, government bonds, and 

some liquid assets, a tight monetary policy with increased interest rates for SBIs may result in 

positive net worth for banks. However, in a period of crisis, income from SBIs cannot increase in 

net worth due to an increase in the non-performing loan problem. Low net worth leads to an 

increase in bankruptcy costs. Interestingly, a higher return on SBIs discouraged the banks’ 

willingness to provide loans and led to a higher negative substitution effect in the availability of 

loans. Banks tended to put their funds into safe portfolios such as government bonds and SBIs 

instead of providing loans.  
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The impact of the tight monetary policy on bank loans also affects interest rates. Following 

the standard monetary approach, a tight monetary policy increased the bank costs for funds, 

which led to an increase in the loan rate. This is not necessarily the case in the rationing model. 

An increase in the cost of funds due to tight monetary policies may lead to lower average loan 

interest rates. During the crisis period, banks could not increase their loan rates because doing so 

would have led to increased defaults by their borrowers. A liquidity constraint, however, should 

cause banks to increase their deposit rates in order to attract additional depositors.  If deposit 

rates are considered to equal the cost of funds, then there would be a spread in the negative 

interest rate. This explanation is consistent with the observation in figure 3.7.  The loan interest 

rate was lower than the deposit rate during the crisis period.  

 

Figure 3. 7: Loan and Deposit Rates 

 

An increase in the cost of funds that resulted in a negative spread may have caused loans to no 

longer be profitable. However, banks still may have continued to lend for cost adjustment reasons. 

Note that a loan is a long-term relationship and that banks cannot recall existing loans immediately. 

However, an increase in fund costs can be viewed as a temporary shock that increases the loan rate 

and may not be the best choice for banks to maintain profitability because it could affect a borrower’s 

ability to repay the loan and therefore affect bank net worth due to a decrease in loan values.  
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Unlike at the start of the crisis when there was a loose monetary policy for credit rationing, 

the lowered interest rates did not immediately help restructured firms receive new loans or 

restore the banks’ willingness to provide additional loans because the banks still considered the 

risk of bankruptcy to be high. Banks still could not predict the bankruptcy risk and are reluctant 

to bear the risk; therefore, the unwillingness of banks to supply loans remains. A loose monetary 

policy after the crisis ended did not significantly increase the loan supply and lead to a low 

number of bank loan portfolios.  

Thakor (1996) observed the same situation in U. S. banking history in 1991, and provides an 

explanation for why a loose monetary policy to encourage bank lending was ineffective in the 

U.S. during 1989-93, and why U.S. banks prefer to increase security holdings rather than 

lending. Using his model, Thakor (1996) explains two possible effects of the expanded monetary 

policy on bank lending with the presence of capital requirements. First, the expanded monetary 

policy lowers short-term interest rates more than long-term rates. In this case, return on securities 

( Mr ), that is defined as long-term rates, can be increased relative to cost of deposits ( r ), that is 

defined as short-term rates. As r  is lowered, net benefit of investing in securities ( ) that is 

defined as 0 rrM  increases which leads a bank to invest more in securities. Assuming the 

cost of capital ( Er ) is higher than r , Er  is  not likely to be affected much, or, if it declines, will 

be less than r . Therefore, a lowering r  as a result of a loose monetary policy will increase  , 

without reducing much in the cost of funding a loan ( Lr ) that is defined as the weighted average 

of r  and capital ( Er ). This reduces a bank’s expected return on lending which encourages banks 

to ration loans with higher probability, and leads to less supply of bank loans as banks shift from 

lending to security holdings. The second effect is that long-term rates are lowered more than 

short-term rates. In this case, a loose monetary policy will reduce  , extending loans is more 
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preferable relative to securities. The probability of credit rationing decreases and supply of bank 

loans increases.  

The first effect of Thakor’s model (1996) provides a basis for explaining the ineffectiveness 

of monetary policy loosening in Indonesia after the crisis in support of economic recovery. 

Despite the loose monetary policy in Indonesia, costs of deposits will be lower but the cost of 

capital may not be affected. Therefore, the cost of funding a loan is reducing at a rate slower than 

the cost of deposits. In the existence of assets that  are free from capital requirements such as 

government and central bank securities, the bank’s expected return from “capital requirement 

free assets” will rise relative to the net return from investing in loans. With an increase in risk-

based capital requirement, the cost of funding a loan ( Lr ) increases further and reduces the 

expected return of extending the loan that lead to an increase in the probability of credit rationing. 

This leads banks to shift more from loan to securities, and still keep a larger amount of 

government and central bank securities holdings that do not carry a capital requirement 

implication. 

  

3.4. EMPIRICAL ANALYSIS 

This section discusses the empirical tests used to investigate the role of the capital 

requirements in bank loans market using variable capital adequacy ratio maintained by the 

banks as one determinant of the bank loans market in Indonesia. Based on the previous 

analysis on the development of the bank's portfolio in the form of loans, securities, and capital, 

there is an indication that efforts to increase the bank's capital still have a negative impact on 

bank lending. Some indications include the low ratio of loans to GDP and bank placements of 

securities in the form of central banks and government bonds which have been stable since 
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2007, as the bank's capital continues to increase. If we associate the development of loans, 

securities and capital with the efforts towards the implementation of the Basel III capital 

requirements, which requires a higher capital ratio, it can be presumed that efforts to maintain  

current bank capital remains high  has a negative relationship with lending. 

The evaluation of the determinants of bank loans that could provide clear information on 

whether the availability of bank loan in the economy is more influenced by the demand or 

supply side can benefit the right decision to solve it and still become an interesting issue to be 

discussed. Considering that the study of the credit crunch in Indonesia that typically uses a 

disequilibrium model, but so far no researchers has used capital requirements as one of the 

determinant of bank’s loan explicitly, this study employs a disequilibrium framework to 

analyze the role of capital requirements in the bank loan market.  

Previous analyses of loan markets in Indonesia provide us with factors that may influence 

the supply side behavior of the loan market, such as bank capital, loan rates, non-performing 

loans, monetary policy, and the capital adequacy ratio. This study includes the capital 

adequacy ratio, non-performing loans, interest rates, and monetary policy as determinant 

variables of the supply side of loans in Indonesia. Considering the possible relationship with 

the capital adequacy ratio and with non-performing loans, bank capital as an explanatory 

variable
5
 is neglected.  

 

 

 

 

  

                                                             
5
 Juda et all (2001) used capital to asset ratio as a proxies of capital requirements variable.   
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3.4.1. Research Specification  

The disequilibrium model employed by Pazarbasioglu (1997), Ghosh (1999) and Agung et 

al. (2001) is used. Real term variables (nominally deflated by CPI)
6
 are used. The model is 

defined by: 

 
ttttlt

D

t StocksrateExchangerYL 133,210                                                   (1) 

tttttSBItdtt

S

t dummynplCARrrlcapYL 2765,4,3210      (2) 

),min( S

t

D

tt LLL                                                                                  (3) 

where D

tL   is unobserved demand for bank loans,  S

tL  denotes unobserved supply of bank loans, 

and (Lt) denotes the actual observed bank loans that can be expressed as the smallest loan supply 

or loan demand. t1  , t2  are independently distributed random variables with      (    
 )  

          . 

In the demand equation (1), three main variables of economics are included: output, loan 

rate, and exchange rate (US dollars in Rupiah). 
tY  denotes the gross domestic product (GDP) as 

a proxy for output. A higher output means that greater numbers of loans are required. (
tlr ,
) is the 

weighted average of working capital loan interest rates. The interest rate is expected to have a 

significant role with a negative sign. Considering the importance of exchange rates as one of the 

causes of the crisis in Indonesia, the nominal exchange rate ( trateExchange ) is included in the 

demand of loans. It is expected that the nominal exchange rate will have a significant impact and 

a negative sign. 

In the loan supply equation (2), variables that may directly affect the supply of loans are 

included. Lending capacity ( tlcap ) is used as a measurement of the most important bank 

                                                             
6
 The base year for CPI is 2007=100. 
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resources
 7
.  (

tdr ,
) is a weighted average of 1 month deposit rates and is a proxy for the cost of 

loanable funds (CoLF)
8
. A higher cost of loanable funds means that a higher loan interest rate 

was charged by the banks, causing a greater supply of loans. The SBI rate ( tSBIr , ) captures the 

impact of the monetary policy on the loan supply, in which a tight monetary policy reduces the 

supply of loans and vice versa. ( tCAR ) is the capital adequacy ratio as a proxy for prudential 

regulations in the form of the capital requirements that will usually be reflected in the bank 

capital adequacy ratio management, which is suspected as the variable of interest that stimulates 

a reluctance by banks to provide loans. Considering that the capital requirement had still been a 

matter of debate until recently, this model is used to find the appropriate sign for capital 

requirements in the bank loan supply equation. This study also includes the non-performing 

loans ratio ( tnpl ), as an additional variable to describe the bank's internal condition that is 

expected to have a negative sign.  A dummy variable in order to capture differences in the 

behavior of bank loans for the periods before, during, and after the crisis
9
 is also included.  

All variables included in the equations are in the log form except for the interest rate, the 

capital to asset ratio and the non-performing loans.  Equation (3) illustrates how the actual loan 

(Lt) can be expressed as a minimum of loan supply or loan demand function. The coefficients of 

equations (1) and (2) are estimated using the maximum likelihood method with the likelihood 

function (L) as follows: 

                                                             
7
 Lending capacity is defined astotal liabilities minus bank’s capital minus required reserve minus cash in vault. Reserve requirement is calculated 

as the summation 5% of demand deposit, time and saving deposit, foreign exchange account, foreign liabilities and government account.  
8
 There are two reasons why we employ 1month deposit rate as a proxy of cost of funds. First, most third party funds in banks are concentrated in 

time deposits, of which around 70% are in the 1 month deposit. Second, the movement of time deposit rates, particularly during and after crises, 

is mainly driven by the 1 month rate that reflects the short term confidence level in banks and the mood of depositors about the overall economic 

condition. 
9 We consider the period 1994 to July 1997 as the pre-crisis period with dummy= 0, August 1997 until the end of observation  =1 as the period 

crisis and afterward.  If we assume the crisis ended in January 2007  by considering the fact that the distribution of  loan  by banks has exceeded 

the target set as mentioned  in the 2007 Economic Report in Indonesia,  and  give the value for the period of January 2007 to the end of 

observation with dummy= 0, the direction and significance of  the regression results do not change.  
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t

tttt LGLgLGLgL )](1)[()](1)[( 1221       (4) 

where )(1 tLg  and )(2 tLg denote the probability of the actual loans belonging to supply and 

demand, respectively, and are assumed to follow a normal distribution. )(1 tLG  and )(2 tLG

denote their corresponding cumulative density functions. To estimate the equation, an iterative 

procedure following Berndt, Hall, Hall and Hausman (BHHH) is employed. If S

t

D

t LL  , then the 

actual quantity of loans ( tL ) on the supply side is constrained, and if S

t

D

t LL  , then the actual 

quantity of loans ( tL ) on the demand side is constrained. 

The data are monthly observations from January 1994 to May 2009.  The source of the data 

is the Central Bank of Indonesia and the Statistic Central Bureau. 

 

3.4.2.  Estimation Results 

The estimation results are shown in table 3.1. Significant residual variance (
2  ) in both 

demand and supply functions reflects that the model is reasonably well specified (Kim, 1999). In 

the loan demand equation, all coefficient signs for variables are consistent with the postulated 

hypotheses. GDP has a positive and significant coefficient, which shows that the greater the 

output, the greater the demand for loans. The interest rate is significant and negatively related to 

the demand of real loans. Higher loan interest rates reduce the interest rates for companies that 

apply for loans. The exchange rate has a negative and significant coefficient, meaning that the 

exchange rates depreciate, leading to a decrease in loan demand. This finding is also consistent 

with the fact that the currency crisis was responsible for the economic crisis due to the large 

exposure of foreign debt by firms. The economic crisis caused many companies to go bankrupt, 

and therefore, they could not service their loans to the banking industry. The bankrupt companies 
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caused an increase in the number of non-performing loans for banks, and the banks suffered 

losses as a result.  

In the supply function, all coefficient signs are consistent with the expected hypothesis, and, 

except for non-performing loans, have a significant t-statistic. The bank loan capacity is 

significant and positively related to the real supply of loans. This result confirms that the lending 

decisions of banks rely heavily upon their ability to mobilize deposits, which is the primary 

component of lending capacity. The deposit rate has a positive sign, which shows that higher 

loan rates are associated with an increased number of bank loans. This finding supports the bank 

lending hypothesis that monetary policy has the power to affect the supply of bank loans, which 

supports the existence of the bank lending channel. The variable NPLs has a negative sign but is 

insignificant. The negative sign can be interpreted to mean that higher NPLs prompt banks to 

limit credit expansion. This factor is believed to have increased significance after the Bank 

Indonesia set a maximum target of 5% NPLs for banks by the end of 2001. However, the 

existence of bank restructuring efforts that succeeded in reducing the level of non-performing 

loans was at, or below, 3%, which means that the influence of the NPL variable on the real 

supply of loan equation is insignificant. Eliminating NPLs from the loan supply equation does 

not affect the direction or significance of other variables, as seen in estimation 2.  

 

 

 

 

 

 



40 
 

Table 3.1: Estimation Result 

 

 

The CAR, the main interest variable of this study, has a negative role in explaining the 

supply of loans. The imposition of a CAR encouraged banks to be more careful when providing 

loans and caused banks to put their funds into safe placements that do not carry  capital 

requirement implications such as government or central bank securities. This finding is also 

consistent with the conjecture that higher capital requirements increase the probability that any 

borrower will be rationed by all banks, which will lead to a lower supply of bank loans (Thakor, 

1996).  

The economic crisis, which is represented by a dummy variable, has a significant negative 

impact in influencing the supply of bank loans. The negative sign is consistent with expectations, 

considering that economic crises are usually associated with a high risk of bankruptcy and, 

Coefficient t-statistic Coefficient t-statistic

Demand

Constant 8.032    4.224***       7.858   4.236***  

GDP 1.016    5.641 *** 1.029    5.788 ***

Loan Rate -0.030   - 6.899*** -0.030  - 6.997***

Exchange Rate -0.541   - 6.583*** -0.538  - 6.753***

σ
2

0.216   14.871*** 0.217 15.237***

Supply 

Constant -6.743 -17.271*** -6.822  -6.299***

Loan Capacity 1.469 52.817*** 1.474  55.103***

Deposit Rate (CoLF) 0.009   3.955*** 0.009   5.134***

CAR -0.004 -5.524*** -0.003 -10.818***

SBI Rate -0.006 - 3.435** * -0.006 - 3.743***

Non Performing Loan Ratio -0.0005  -0.519         

Dummy Crisis -0.311 -23.401*** -0.312 -23.889***

σ
2

0.046 11.474*** 0.045 11.861***

Log Likehood 202.71 202.60

Number of Observations 185 185

Note : *** = significant at 1%, ** = significant at 5%, * = significant at 10%

Variable
Estimation 1 Estimation 2
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therefore, a reduced interest and willingness by banks to provide loans (Stiglitz-Greenwald, 

2003). 

 

Figure 3.8: Result of Estimated Demand and Supply of Loans 

 

The regression results of the estimated supply and demand of the loan functions in the 

same graph is fitted and obtains the supply and demand of loans in Indonesia. Figure 3.8 shows 

that before the 1997 Asian Financial Crisis, there was an excess demand for loans in Indonesia 

that characterized the bank loan market in Indonesia. However, at the beginning of the crisis 

there was an excess supply, which may be due to a large depreciation in the exchange rate which 

led to an increase of foreign currency loans in Rupiah. Another possible reason for this finding is 

that private banks and conglomerates tried to rescue related third-party companies by providing 

them with loans and using the banks as a vehicle to gain liquidity. State-owned banks may have 

been especially guilty of nepotism by providing loans to state-owned and other large companies. 

Furthermore, the estimation found excess demand in the loan market from the middle of 

1998 on, which means that the actual loan was due to supply constrain indicating the credit 

crunch situation. This finding is consistent with the previous studies by Ghosh and Ghosh (1999) 

and Agung et al (2001) that found there was a credit crunch or credit rationing due to supply 
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constraints caused by a sharp decline in the supply of bank loans. The decreased supply of loans 

may be attributed to a number of factors including the deterioration of a bank’s net worth, a tight 

monetary policy, pessimistic bank profit forecasts due to economic shock from the financial 

crisis, and the implementation of prudential regulations. Prudential regulations, such as the 

capital requirement following the Basle Capital Accord in the recessionary period and onward, 

are also believed to have reduced the willingness of banks to lend and may have even exposed 

the government to greater losses due to a recapitalization program with equity injection in order 

to meet the requirements of the regulation (see McLeod and Fane, 2001). The negative sign of 

the CAR variable in the estimation results of loan supply supports this paper`s hypothesis.  

In the post-crisis period (from 2007 to the end of observation), the loan market in Indonesia 

is characterized by excess supply, which indicates that the low amount of lending growth is due 

more to the weaker demand for loans than to the supply. This condition is most likely related to 

an improvement in the supply of loans as a result of the banking recovery program. However, the 

demand for credit remained weak during this time as a result of the crisis.  

3.5. Conclusion  

This paper provides evidence of the impact of bank capital requirements on bank loan 

portfolios in Indonesia. Our analysis on the development of bank loans, securities, and capital, 

fin an indication that efforts to increase the bank's capital may has a negative impact on the 

availability of bank loans.  

Using the disequilibrium model framework of loan market behavior by considering the 

determinant of the loan market in Indonesia form supply and demand side, it is found that capital 

requirements have a negative role in explaining the supply of bank loans in Indonesia. An 

increase in capital requirements increases the bank’s cost of funding a loan which may lead to 
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higher credit rationing and less lending. This finding is in line with one of the proposition of 

Thakor’s model (1996) which states that “a small increase in the risk-based capital requirement 

will increase the probability that any borrower will be rationed by all banks, and hence 

stochastically lower aggregate bank lending”. The probability of rationing will be higher for 

banks with more capital constraints.  

In addition, this study also finds that the bank loan market in Indonesia is characterized by 

the excess supply of loans, indicating that the low amount of lending growth is due to the weaker 

demand for loans. This implies that there is supposed to be no more continuation in the credit 

crunch phenomena in the loan market in Indonesia. The lower demand for loans may be 

associated with the result of the crisis. Even though the continuation of the credit crunch cannot 

be shown, a negative role in the capital adequacy ratio is still observed when explaining the 

supply of loans in Indonesia. 

Extending the period of research observation and employing individual data to examine the 

role of capital requirements to explain the supply of loans would provide more evidence in a 

more detailed perspective. Finally this paper contributes an additional empirical finding to 

literature on the role of the Capital Adequacy Ratio, in particular, for the case of emerging 

countries such as Indonesia.  
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CHAPTER 4: AN EMPIRICAL ASSESMENT OF THE EFFECTS OF CAPITAL 

REQUIREMENTS ON BANKS' LOAN PORTFOLIOS AND MONETARY POLICY IN 

INDONESIA 

 

4.1.Introduction 

Since 1988, many countries’ central banks have imposed capital requirements upon the banks’ 

asset base by adding a traditional leverage requirement to the banks’ “risk based” requirement so 

that bank capital would be determined by “risk weighted” measures of total assets (Vanhoose, 

2007). With the implementation of the new capital framework or Basel II Accord, more risk-

sensitive capital adequacy ratios (henceforth: CARs) have been introduced by central banks to 

hinder the severe market distortion and the arbitrage behavior of banks. Capital requirements are 

believed to play an important role in maintaining bank soundness, rational risk taking behavior, 

and bank competitiveness (Zhu, 2007). In addition to its advantages, the presence of capital 

requirements also has raised concerns about the nexus of monetary policy and bank regulation. 

Though it is potentially important for financial stability, the imposition of a capital requirement 

can cause monetary policies and prudential policies to have different purposes, and it has the 

potential to amplify business cycles. (Cecchetti and Li, 2005).  

While monetary authorities aim to ensure that there is sufficient lending available to 

encourage or maintain high and stable economic growth, financial system regulators have always 

worked to minimize the risks that cause a reduction in loan capabilities. During a recession, 

when the bank’s capital tends to deteriorate, banking authorities will insist that banks have 

sufficient capital and that they reduce lending limits in order to minimize the decline asset value. 

When this occurs, an expansionary monetary policy geared to stimulate real economy growth 
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through reduced interest rates may become less effective. Higher capital requirements could 

make banks safer, but at the same time, they could also increase a bank’s cost to supply loans 

which would reduce expected profits. This situation has been observed in the Indonesian 

economy, where the potential negative impacts of capital requirements on bank loan growth 

appears relevant—especially after the 1997 Asian financial crisis, which has likely continued to 

the present day.  

After the 2008 global financial crisis, banks, the main source of financing in the Indonesian 

economy, are still not considered to be the optimal institutions to perform intermediary functions 

to the real sector. Banks are behaving carefully when setting the credit growth target, and they 

still tend to prefer short-term placements or liquidity in the form of SUNs and SBIs. In addition, 

banks tend to manage and maintain high Capital Adequacy Ratios that are far above the 

regulatory capital requirement of 8%. This situation has been the norm in Indonesia since the 

1997 currency crisis, where the average capital adequacy ratio of banks has been maintained at 

17% from 2009.  

During the 1997 currency crisis, Indonesian banks attempted to satisfy banking regulations 

by having  minimum CARs of 8%. 5% of the total non-performing loans (henceforth: NPLs) are 

considered to be one of the reasons for the banks’ reluctance to provide loans (Juda et al., 2001). 

Yudistira (2003) also finds evidence that regulatory capital requirements (in the form of capital 

adequacy ratios) affected the change in Indonesian banks’ decisions of whether to provide loans 

and that the amount of bank loans are determined by bank capital. In a crisis situation where the 

risk is very high, it can be understood that the imposition of capital requirements to protect and 

maintain the stability of the banking sector may cause banks to be less willing to provide loans. 

However, recent situations in which the risk should have been declining, the question has been 
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raised of whether the capital requirement is still one of the causes of lower lending and whether 

it can be used as an excuse for why banks do not lend at the optimal level.   

This paper attempts to provide evidence of the impact of bank capital requirements on banks’ 

loans and on monetary policy in Indonesia, in particular, to investigate whether the regulation of 

capital requirements constrains the effectiveness of monetary policy. An impulse response 

analysis from a vector auto regression (henceforth: VAR) model, as suggested by Bernanke and 

Blinder (1992) is adopted. The VAR methodology provides a flexible technique for examining 

the interactions between monetary policy and bank loans in the presence of capital requirements. 

This study’s findings supplement existing literature by providing empirical data to show how 

capital requirements affect monetary policy transmission in Indonesia.  

The remaining sections of the paper are organized as follows: Section 2 provides a literature 

review on capital requirements, bank loans, and monetary policy. Section 3 discusses some 

important findings on capital requirements, banks’ loan and monetary policy in Indonesia. 

Section 4 presents the empirical results of VAR’s analysis. Finally, a conclusion and  future 

study recommendation are presented in Section 5. 

 

4.2. Literature Review  

The existing literature suggests several ways in which capital regulations may alter bank loan 

behavior and the efficiency of monetary policy—often with conflicting results and little 

consensus. In general, the discussion in the literature can be divided into two groups
10

. The first 

group, beginning with Basel I in the 1980s and continuing to Basel III, argues that capital 

                                                             
10 For further discussion, see Dewatripont and Tirole (1994), Freixas and Rochet (1997), and Bario and Zhu (2008). 
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requirements are important in order to strengthen bank capital, improve the efficiency and 

competitiveness of banking, and promote financial stability against systemic crises
11

. 

This argument is further supported because a financial crisis recently occurred, and capital 

requirements can be justified as a key mechanism for limiting significant risk taking by banks on 

the upside of the business cycle while also serving as a buffer for banks to continue lending on 

the downside of the business cycle (Peydro, 2010). As a result of the implementation of Basel, 

banks tends to hold their capital above the minimum required as insurance against violating the 

minimum requirement, to protect against insolvency, and as an instrument to signal soundness to 

the market in order to reduces difficulty in raising new capital when capital ratio falls. (Linquist, 

2004; Stolz &Wedow, 2005; Jokipii & Milne, 2008; Fonseca & Gonzalez, 2009; Stolz & Wedow, 

2011;  Tabak et al., 2011) 

The second group argues that higher capital causes bank profits to decrease, increases credit 

rationing situations and leads to less lending, particularly to small- and medium-sized firms. 

Thakor (1996) states that an increase in risk-based capital requirements lead to a higher 

probability of credit rationing and reduce aggregate lending. In the presence of risk-based capital, 

loose monetary policy may lower the supply of bank loans. In addition, Besanko and Kanatas 

(1996) also find that regulatory capital requirements may not have a positive effect in promoting 

bank safety in an imperfect information environment. An increase in capital requirements 

reduces the franchise value of the bank and that leads to more risk taking behavior. (Rochet, 

1992; Hellmann, Murdoch and Stiglitz, 2000). Eichberger and Summer (2004) state that the 

effects of capital requirements on financial stability are ambiguous.  

                                                             
11For the new bank rules, see http://www.bis.org/list/press_releases/index.htm  
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There have been no clear answers provided in the literature review that states how much 

capital is required to maintain financial system stability or to avoid financial crises. Arguments 

for capital requirements are generally based on risk behavior and on macroeconomic 

implications, finding a predominantly negative impact of bank capital shock, on bank loan 

availability, and on bank lending channels of monetary policy
12

. Higher capital requirements will 

lead to increased liquidity, more long-term bond holding, fewer bank loans, a credit crunch, and 

a reduction in economic output. (Blum and Hellwig, 1995; Diamond and Rajan, 2000; Furfine, 

2001; Stiglitz and Greenwald, 2003).  

From the literature survey conducted by Bario and Zhu (2008), it is found that despite the 

voluminous studies regarding the impact and role of capital requirements on a bank’s lending 

and monetary policies, there are many empirical studies that reflect the existing debate, but not 

for the case of emerging countries like Indonesia
13

. In this paper it is assumed that there is a 

rarity of empirical studies that have focused on the analysis of the impact of bank capital 

requirements in Indonesia. Yudistira’s (2003) study finds that regulatory policy influences the 

behavior of Indonesian banks and that the banks choose to decrease their balance sheet activity 

during capital shocks. An empirical study by Agung et al. (2001) addresses the existence of a 

credit crunch in Indonesia and finds that the capital to asset ratio is a proxy for the capital 

adequacy requirement and that it has a significantly positive role in explaining and determining 

bank lending behavior. This study also suggests that the credit extended by banks with low 

capital ratios tend to grow at a slower rate than banks with a higher capital ratios.  

 

                                                             
12 See Jackson et al. (1999), Bario and Zhu (2008) for comprehensive references. 
13 Peydro (2010) also stated that the empirical literature on the effects that bank capital have on the credit supply is 

thin. 
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4.3.Findings on Capital Requirements, Banks’ Loan and Monetary Policies in Indonesia  

In this section, important findings from the implementation of capital requirements and its 

impact on banks’ loan and monetary policies in Indonesia are provided. Thakor’s model (1996) 

that analyzes the effect of the capital requirement on banks’ loan and monetary policies is used to 

review found facts
14

. 

4.3.1. The Implementation of Capital Requirements in Indonesia 

Bank Indonesia (henceforth: BI), as the regulator of banking sectors, adopted the capital 

requirement regulation as imposed by the 1988 Basel Capital Accord, known as Basel I, which 

initially aimed to overcome the impact of banking competition after financial deregulation in the 

1990s. The regulation requires banks to hold a minimum amount of capital equal to 8% of simple 

risk weighted assets based on credit risk, known as the capital adequacy ratio (henceforth: CAR). 

At that time, the rules of minimum capital requirements, tended to be disregarded due to 

competitive pressure in loan markets.  

To address the insolvency problem in the banking system due to the 1997 currency crisis, BI 

adopted a regulatory forbearance of CAR from 8% to 4% and used this minimum CAR criteria 

of 4% as one of the tools aimed at determining which banks were still viable and met the 

requirements for the recapitalization program, and which banks were be closed down. In 2001, 

CAR was restored back to the level of 8% in line with the success of the banking recapitalization 

program.  

Following the 2004 revision of the framework of the Basel Committee on Banking 

Supervision (henceforth: BCBS) for International Convergence of Capital Measurement and 

                                                             
14 To avoid redundancy, we do not explain the models. See Thakor (1996) for his model in detailed. 
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Capital Standards, an adjusted standard of capital requirements that more sensitive and in line 

with actual risk, known as Basel II, has been conducted step by step starting simple, then 

becoming more complex
15

. A comprehensive framework of Basel II in Indonesia was planned to 

be fully implemented by the end of 2012. 

Table 4.1: Basel III’s Calculation of Capital Requirements and Buffers  

 

Furthermore, the recent updated version of the capital accord called BASEL III will be 

implemented in Indonesia in January 2019 aimed to strengthen the standard of regulation for 

capital adequacy and liquidity as a mean to improve resilience of the banking sector during a 

crisis. The scope of Basel III covers both macro and micro-prudential aspects. In the context of 

micro-prudential, Basel III requires a higher definition level and quality of capital mainly 

focused on common equity, and the importance of an additional capital conservation buffer as 

high as 2.5% which must be maintained by each bank. In the context of macro-prudential 

aspects, Basel III requires systematically important banks or institutions to have a 

countercyclical capital buffer up to an additional 2.5% during a boom period to anticipate the 

possibility of loss during a bust period. In addition, a capital surcharge is also imposed for 

systematically important banks or institutions.  The capital reinforcement according to Basel III 

can be described in table 4.1.  

                                                             
15 For further explanation see http://www.bi.go.id/web/en/Perbankan/Implementasi+Basel+II . 

Common Equity Tier 1 Capital Total Capital

Minimum 4.5 6.0 8.0

Conservation buffer 2.5

Minimum plus 

conservation buffer
7 8.5 10.5

Countercyclical buffer 

range
0 - 2.5

Capital Requirements and Buffers (in percentage)

Source : Bank Indonesia (2012), Consultative Paper
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The implementation of capital requirements in Indonesia has shown positive results as 

indicated in the high CAR which has been maintained by all banks since 2003 (Indonesian 

Economic Report, 2003). Interestingly, the banks maintain their CAR at the average level of 

17%, well above the minimum requirement, which means there has been a  capital buffer of 9%.   

A high CAR condition is regarded as one of the factors that has increased the resilience of 

the Indonesian banking sector, which was, at the time, able to eliminate the negative impact of 

the 2008 global financial crisis. Therefore, BI has more confidence in consistently continuing the 

implementation of Basel II and gradually moving towards  Basel III. 

Although the implementation of capital requirement in Indonesia has been considered to 

improve the resilience of the banking system in Indonesia, the discussion about the possible 

impact on the behavior of banks in providing loans and the effectiveness of monetary policy, in 

particular issues relating to the continued implementation of the Basel III, remains a debatable 

issue among market participants and the authorities. In the next section, this paper provides an 

evaluation of the portfolio investment behavior of the banking system in Indonesia after the crisis 

and tries to link it with the implementation of minimum capital requirements.  

4.3.2. Analysis on the  Impact of  Capital Requirements on Bank Loans in Indonesia 

Prior to the 1997 currency crisis, approximately 70% of bank portfolios were comprised of 

loans, and less than 10% were liquid assets (with SBIs comprising of 1% and other securities of 

9% ), as seen in figure 4.1
16

. In the aftermath of the 1997 crisis, the recapitalization program has 

changed banks’ balance sheets. Government bonds and central bank securities dominated bank 

balance sheets. Although the amount of credit continues to increase, the amount of government 

                                                             
16 Before the Asian financial crisis in 1997, Indonesia did not have any government bonds, and the Central Bank of 

Indonesia used SBIs as monetary instruments to maintain liquidity in the money market. At that time, there were no 

incentives for banks to hold SBIs in any significant amount. 
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bonds and central bank securities still make up a large percentage of bank portfolios, amounting 

to Rp 263.13 trillion for government bonds and Rp 195.40 trillion for SBIs at the end of May 

2009. 

 

Source: Bank Indonesia 

Figure 4.1: Bank Balance Sheet Composition 

In normal conditions, banks in Indonesia will place their funds in government securities or 

SBIs as long as the returns are greater than or equal to the cost of the funds. However, if funds 

are not readily available for banks in the money market at the government securities rate during 

crisis or high-risk situations, then banks may also need to keep a certain amount of government 

securities and SBIs to maintain liquidity. During and after the crisis period, the cost of funds and 

bankruptcy have also determined banks’ investment decisions. As long as the perception of 

bankruptcy costs remained high, banks invested or continued investment in government 

securities and SBIs in large amounts, which caused a decrease in lending. 

Changes in banks’ balance sheets, particularly the decline in bank lending and an increase in 

the number of securities held by a bank can be attributed to the presence of capital requirements 

as explained in Thakor’s model (1996). In his model, Thakor (1996) explains that the existence 
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of risk-based capital requirement against bank loans will increase the bank’s loan funding cost. If 

the bank can invest in government securities or any asset that does not carry a capital 

requirement, the presence of a capital requirement leads the bank to shift its investment from 

loan to securities. In addition, proposition 6 of  Thakor’s model (1996)  states that a small 

increase in risk-based capital requirement will increase the probability that any borrower will be 

rationed by all banks, and hence, stochastically lower aggregate bank lending. Using the 

arguments of Thakor (1996), it can be suspected that the enforcement of capital requirements 

during and after the period of crisis in Indonesia has a negative impact on bank loans and limits 

the growth of loans. 

4.3.3. Analysis of  the  Impact  of  Capital Requirements on Monetary Policy in Indonesia  

When the Indonesian economy was in a recession due to the 1997 financial crisis, the risk of 

bankruptcy for both the borrowing firms and the banks increased. Many firms went into distress 

mainly because banks were more risk averse. At this time, a high interest rate could have 

worsened the risk of default for existing loans, which in turn could have reduced the ability and 

willingness of banks to provide loans due to a feared increase in the number of non-performing 

loans. 

The  tightening of monetary policy on bank loans can be explained in two ways: income 

effects and substitution effects. Because banks in Indonesia hold SBIs, government bonds, and 

some liquid assets, a tight monetary policy with increased interest rates for SBIs may result in 

positive net worth for banks. However, in a period of crisis, income from SBIs cannot increase in 

net worth due to an increase in the non-performing loan problem. Stigltiz Greenwald (2003) 

states that low net worth leads to an increase in bankruptcy costs, which in turn could lead to less 
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lending. In addition, in the past, a higher return on SBIs discouraged the banks’ willingness to 

provide loans and led to a higher negative substitution effect in the availability of loans.  

The impact of a tight monetary policy on bank loans also affects interest rates. Following the 

standard monetary approach, a tight monetary policy increased the bank costs for funds, which 

led to an increase in the loan rate. During the crisis period, banks in Indonesia could not increase 

their loan rates because doing so would have led to increased defaults by their borrowers. A 

liquidity constraint, however, should cause banks to increase their deposit rates in order to attract 

additional deposits. If deposit rates are considered to equal the cost of funds, there would be a 

spread in the negative interest rate. 

 

Figure 4.2: The Impact of Monetary Policy on Loan Interest Rates Due to Higher Costs of 

Funds 

Figure 4.2 illustrates that an increase in the cost of funds was not followed by an increase in 

the loan rate, which caused a negative interest rate to spread. This spread is described as the 

difference between point B and point A. This explanation is consistent with the observation in 

figure 4.3, that the loan interest rate was lower than the deposit rate during the crisis period in 

Indonesia.  
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Figure 4.3: Loan and Deposit Rates 

 

An increase in the cost of funds that resulted in a negative spread may have caused loans to 

become unprofitable. However, banks may have continued to lend for cost adjustment reasons. 

Note that a loan is a long-term relationship and that banks cannot recall existing loans 

immediately. However, an increase in fund costs can be viewed as a temporary shock. This will 

increase the loan rate and may not be the best choice for banks to maintain profitability. This 

could in turn affect a borrower’s ability to repay the loan and therefore affect the bank’s net 

worth due to a decrease in the loan values.  

Unlike at the start of the crisis, when there was a loose monetary policy to support the 

availability loans, the lowered interest rates did not immediately help restructured firms receive 

new loans or restore a bank’s willingness to provide additional loans. This happened because 

banks still considered the risk of bankruptcy to be high. Banks still cannot predict the bankruptcy 

risk and are reluctant to bear the risk; therefore, the unwillingness of banks to supply loans 

remains. A loose monetary policy after the crisis ended did not significantly increase the loan 

supply.  
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Thakor (1996) observed the same situation in U. S. banking history in 1991, and provides an 

explanation for why a loose monetary policy to encourage bank lending were ineffective in the 

U.S. during 1989-93, and why U.S. banks prefer to increase security holdings rather than 

lending. Using his model, Thakor (1996) explains two possible effects of expanded monetary 

policy on bank lending with the presence of capital requirements. First, the expanded monetary 

policy lowers the short-term interest rate more than long-term rates. In this case, return on 

securities ( Mr ), defined as long-term rates, can be increased relative to cost of deposits ( r ), 

defined as short-term rates. As r  is lowered, net benefit of investing in securities ( ), defined 

as 0 rrM , increases which leads banks to increase investment in securities. Assuming the 

cost of capital ( Er ) is higher a higher value than r , Er  is most likely not to be affected much. If it 

does decline it will be less than r . Therefore, a lowering r  as a result of a loose monetary 

policy will increase , without reducing much of the cost of funding a loan ( Lr ), defined as the 

weighted average of r  and capital ( Er ). This reduces a bank’s expected return of lending which 

encourages banks to ration loans with higher probability, and leads to a lower supply of bank 

loans as banks shift from lending to security holdings.  

The second effect is that long-term rates are lowered more than short-term rates. In this case, 

a loose monetary policy will reduce , extending loans which are more preferable relative to 

securities. The probability of credit rationing decreases and the supply of bank loans increases.  

The first effect of Thakor’s model (1996) provides a basis for explaining the ineffectiveness 

of monetary policy loosening in Indonesia after the crisis. Despite the loose monetary policy in 

Indonesia, costs of deposits will be lower but the cost of capital may not be affected. Therefore, 

the cost of funding a loan was reducing at a rate slower than the cost of deposits. With the 
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existence of assets that are free from capital requirements, such as government and central bank 

securities, the bank’s expected return from “capital requirement free assets” will rise relative to 

the net return from investing in loans. With an increase in risk-based capital requirements, the 

cost of funding a loan ( Lr ) increases further and reduces the expected return of extending a loan 

that lead to an increase in the probability of credit rationing. This leads banks to shift from loan 

to securities, and keep a larger amount of government and central bank securities holdings that 

do not carry a capital requirement implication. 

 

4.4. Empirical Analysis 

Considering the analysis of Thakor’s model (1996) that states the existence of capital 

requirements increases the bank’s cost of funding a loan that may lead to a higher credit 

rationing and less lending, the role of capital requirements in the bank lending channel is 

investigated. For this purpose, an impulse response analysis from the VAR model is performed, 

as suggested by Bernanke and Blinder (1992), to examine the bank lending channel model by 

including capital adequacy requirements as one endogenous variable.   

4.4.1. Model specification  

Monthly data for the sample period from January 2001 to May 2009 is employed. 

Considering the enforcement of the implementation CAR of 8% is restored again in 2001, the 

year 2001 as the beginning of the sample period is used. Due to the availability of bank balance 

sheet data, this study covers the sample period until the end of May 2009. A general formulation 

of the VAR model can be written as follows: 
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where Y  is the vector of non-policy variables, M  is the vector of monetary policy variables, 

C(L) is the lag operator, and ( Yt , Mt  ) is the vector of structural disturbances of non-policy and 

policy variables. Following the previous study by Agung et al. (2001), the SBI rate as a proxy of 

monetary policy variables to test the monetary policy channel through bank loans is considered. 

Referring to Gertler and Gilchrist (1993), Kashyap and Stein (1995), and Bernanke and 

Blinder (1988), three main bank balance sheet components and CAR variables to specify the 

VAR are included in the following order: SBI rate, bank deposits, bank securities, capital 

adequacy ratio, bank loans, output and prices (see table 4.2 for the definition of variables).  All 

variables are regarded as endogenous and in nominal form except for the SBI rate and the capital 

adequacy ratio, which is in the form of a nominal percentage. 

According to the bank lending channel theory, banks participate in monetary policy as a 

result of both their liabilities and their assets. In a monetary contraction, bank reserves and bank 

deposits decrease. If the decrease in deposits is not offset by other funds, such as a decrease in 

securities, a decrease in bank loans will result.  

The focus of theVAR analysis is the long-term dynamic relationships among the variables in 

which only the impulse response analysis is considered and not the parameter estimates. To 

identify the shock effect of monetary policy on non-policy variables, the Cholesky 

decomposition is employed when assumed that the residuals form a recursive system. Hence, the 

ordering of the variables in the system affects the recursive chain of causality among the shocks 
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of the variables. In fact, because the correlation among residuals ( t ) is very small, the ordering 

is insignificant. 

Table 4.2: List and Definition of Variables in the VAR Model 

 

 

4.4.2. The Unit Root and VAR Stability Test   

Following standard procedure in analyzing time series models, it is recommended to test 

whether these models exhibit a unit root problem before analyzing the VAR. Using the 

Augmented Dickey Fuller (ADF) test and considering the optimal lag based on the Schwarz 

Information Criteria (SIC), it is found that all of the variables are stationary at order I(1) with a 

1% significance level (see table 4.3).  

SBI Rates 1-month SBI rates  Bank Indonesia

Deposit 
Total Deposits, consist of demand deposits, savings deposits and time 

deposits both in Rupiah and foreign currency

Monthly Commercial 

Bank Report, Bank 

Indonesia

Securities
Total securities hold by the commercial banks, excluded non-tradable 

government bond 

Monthly Commercial 

Bank Report, Bank 

Indonesia

Capital Adequacy 

Ratio
Capital Adequacy Ratio 

Monthly Commercial 

Bank Report, Bank 

Indonesia

Loans
Total loans extended by commercial banks both in Rupiah and foreign 

currency

Monthly Commercial 

Bank Report, Bank 

Indonesia

Output
Monthly data of the real GDP is interpolated from quarterly real GDP 

published in Indonesian Financial Statistics, Bank Indonesia.   The 

interpolation was performed by the quadratic match-sum method

Indonesian Central Bureau 

of Statistics

Inflation 
Consumer Price Index (2007=100)

Indonesian Financial 

Statistics, Bank Indonesia

Variable Definition Source
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Table 4.3: Results of the Unit Root Test 

  

The first differentiated VAR system rather than the VECM (vector error correction model) 

that does not pass the stability test is estimated. Testing the optimum VAR lag order shows 

mixed results. For example, the SIC suggests that the optimal lag is 0, while the Akaike 

Information Criteria and the Hannan Quinn Information Criteria generate an optimal lag of 7 and 

1, respectively.  

 

Figure 4.4: Inverse roots of AR characteristic polynomial 

 

Considering the availability of data series, this study chooses a lag order of 2 as the optimal 

in order to obtain better dynamic movement of the variables. In addition, it is found that the 

ADF Test P-value ADF Test P-value

SBI Rates -2.591 0.098 -4.285 0.000

Output -3.410 0.056 -6.409 0.000

Price -0.878 0.333 -8.315 0.000

Deposit -1.397 0.856 -10.219 0.000

Securities -2.260 0.187 -9.985 0.000

Loans -3.186 0.093 -11.205 0.000

Capital Adequacy Ratio -2.591 0.098 -12.646 0.000

Notes : optimal lag is based on SIC. Trend and intercept of data are considered in P-value calculation

Variable
Level First Diff.

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Inverse Roots of AR Characteristic Polynomial
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estimated VAR with a lag order of 2 is stable (stationary) for all roots smaller than 1 and that it is 

on the unit circle (figure 4.4).  

 

4.4.3.  The Impulse Response  

Figure 4.5 reports the impulse responses of variables in the VAR to a monetary shock 

measured by the SBI rates. Bank deposits show a positive response for the first months and a 

decrease due to monetary shock after three periods. The securities holdings of commercial banks 

immediately decreased after the first month and were negative in the second period. Interestingly, 

bank loans displayed the same pattern with bank securities that decreased immediately after the 

first period and were followed by a negative response after the third period. This behavior can be 

interpreted as an indication that banks use their securities holdings as a buffer to offset monetary 

policy shocks. In addition, outputs show a positive, negative and gradually decaying response, 

while prices have a positive response in the first month and decrease after three periods. The 

response of the above variables to the monetary policy shock indicates a finding consistent with 

the presence of bank lending channels. If the confidence level is considered, however, it is not 

true that all of the variables show a significant response—especially deposits and securities.  
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Figure 4.5: The Effect of Monetary Shocks on Bank Loans  

 

Because this study is only concerned with the dynamic response movement of the variables, 

onlythe stability of the VAR system is looked at and the analysis is continued by looking at the 

role of the CAR in the system. The CAR shows a negative and gradually decaying response, 

which suggests a plausible response to monetary policy shock. A monetary policy shock that 

leads to an increase in loan interest rates may result in greater non-performing loans that in turn 

will reduce bank net-worth and the CAR level of the bank. 
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Table 4.4: Variance Decomposition of the SBI Rate 

 

Based on the analysis of variance decomposition in table 4, bank loans are the most 

important bank portfolio variables in the equation system that explains the changes in the SBI 

rate. Meanwhile, the role of the CAR in explaining changes to the SBI rate is less important than 

securities but more important than deposits. Although the CAR is not the most important factor 

for changes in the SBI rate, the importance of the CAR in explaining the changes in the SBI rate 

has increased. 

To investigate the role of the CAR in the bank lending channels, the first difference VAR 

system is re-estimated without incorporating the CAR variable with the same ordering, and then 

compared to the dynamic response of loan variables within the two systems. Figure 4.6 shows 

the response of bank loans to a one standard deviation shock of the monetary policy variable. 

Although the response pattern of bank loans is almost unchanged, a difference in the response 

can be seen. 

 Period S.E. SBI rate Deposit Securities CAR Loan Output Price

1 0.300         100.000     -            -            -            -            -            -            

2 0.381         92.658       0.054         0.029         0.059         0.041         0.040         7.119         

3 0.424         83.827       0.091         1.813         1.311         5.641         1.003         6.313         

4 0.446         80.869       0.474         2.437         1.629         6.677         2.169         5.745         

5 0.456         79.357       0.512         2.452         1.975         6.965         3.062         5.677         

6 0.461         78.231       0.569         2.510         2.268         7.192         3.638         5.593         

7 0.463         77.756       0.614         2.535         2.379         7.298         3.869         5.549         

8 0.464         77.567       0.629         2.541         2.431         7.330         3.967         5.535         

9 0.464         77.483       0.636         2.544         2.453         7.341         4.014         5.529         

10 0.464         77.455       0.638         2.545         2.460         7.344         4.032         5.527         
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Figure 4.6: The Response of Bank Loans to Monetary Policy Shocks  

 

From the accumulated response graph, it can be seen that the response of bank loans in the 

VAR system with a CAR is lower than the VAR system without a CAR (figure 4.7). This finding 

indicates that the presence of a CAR leads to a lower response in bank loans to the shock of the 

monetary policy. The lower response is in accord with the fact that banks maintain their capital 

requirements ratio at a very high level of approximately 17%, which is far above the 8% required 

in the provisions. In this sense, it may be suspected that banks will remain very cautious in 

extending credit, as evidence of a higher CAR. 

The weak result of the bank lending channel with regard to capital requirement seems to be 

consistent with the prediction by Thakor (1996). A loose monetary policy may not be effective 

when it works through lowering short-term interest rate more than long-term rates. In this 

situation, the expected return from holding securities and the credit rationing probability may 

increase due to reduced expected returns from lending. That in turn encourages banks to shift and 

maintain their portfolio in the form of securities.  
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Figure 4.7: Accumulated Responses of Bank Loans to Monetary Policy Shocks 

 

Thakor (1996) adds that as the presence of a risk-based capital requirement increases the cost 

of lending ( Lr ), a reduction in bank expected return of lending becomes more likely which will 

result in a higher probability that the borrower will be rationed. In turn, this constrains the 

expanded monetary policy and results in a lower supply of loans. This may explain why banks in 

Indonesia still tend to put their funds into safe portfolios such as government bonds and SBIs that 

do not carry a capital requirements implication instead of providing loans.  

 

4.5. Conclusion  

This paper provides evidence of the impact of bank capital requirements on bank loans and 

on monetary policy in Indonesia. Referring the findings of bank loans and monetary policy in 

Indonesia to Thakor’s model (1996), it is identified that the enforcement of capital requirements 

lowers bank lending and hampers the effectiveness of a loose monetary policy to support the 

availability of bank lending after the 1997 crisis.  
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Furthermore, using VAR analysis the impact of capital requirements on the transmission of 

monetary policy through bank lending channels in Indonesia is found. The CAR shows a 

negative and gradually decaying response. With the existing CAR, it is observed that there are 

fewer numbers of bank loans, indicating that bank lending responses to monetary policy shocks 

are decreasing—even though the CAR does not make much of a difference on the pattern of 

monetary transmissions. These findings support the theoretical predictions of Thakor’s model 

(1996) that states in the presence of capital requirements, a loose monetary policy that works 

through lowering short-term interest rates more than long-term rates could encourage a bank to 

shift its investment from lending to securities, so that  the aggregate supply of loans decrease.  

Finally, this paper contributes an additional empirical finding to the long debate on the role 

of the Capital Adequacy Ratio. Considering that the data in this study is aggregated, further 

studies, particularly those that analyze individual data banks, may provide better evidence and a 

more detailed perspective.  
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CHAPTER 5: THE IMPACT OF CAPITAL REQUIREMENTS ON BANK CAPITAL 

RATIO AND LOAN BEHAVIOR IN INDONESIA: EMPIRICAL EVIDENCE FROM 

PANAL DATA 

 

5.1.  Introduction 

The 2008 global financial crisis has reinforced the understanding of the importance of a 

strong and resilient banking and financial system for sustainable economic growth. Many 

banking regulators incorporated in the G-20 have agreed to perform substantial changes to the 

prudential regulation, including capital requirement tools in the form of new policy tools, such as 

leverage ratios and countercyclical capital requirements (Francis and Osborne, 2012).  

As a member of the G-20, Indonesian banking authorities have also committed and are ready 

to undertake the implementation of the minimum capital improvements in order to further 

enhance the resilience of the banking system that has so far believed to have been able to 

undermine the negative impact of the 2008 global financial crisis in the Indonesian economy. 

Due to the 1997 currency crisis, the implementations of capital requirements that were adopted 

in 1992  actually have been seriously enforced and monitored by the Central Bank of Indonesia, 

known as Bank Indonesia (henceforth: BI). Since then, capital requirements have become a 

special interest as one of many important policy tools to promote a stable banking system in 

Indonesia.  

Consistency in the implementation of capital requirements in Indonesia has been appointed 

as one of a few key success factors that increase the resilience of banks and has protected against 

the negative impact of the 2008 global financial crisis. Consistency of the implementation of 

capital requirements has also led banks to hold a Capital Adequacy Ratio (henceforth: CAR) 

which had to be higher than 8.0% in 2011 and has recently been increased to 16.1% as a 
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requirement by the BI. With this development, BI has become more confident to consistently 

continue the completion of the implementation of Basel III which started in 2013.  

The success of capital requirement regulations that has increased and maintained the 

resilience of the banking system is unfortunately still not accompanied by the optimality of the 

bank's role as an intermediary in supporting higher economic growth. The role of the bank as an 

intermediary institution which is not considered optimal can be indicated from the Loan to 

Deposit Ratio (LDR), which in 2011 reached the level of 78.8%, still lower than the level before 

1997 crisis that exceed 100%. In addition, the ratio of bank loans to GDP is still low (38.5% in 

2011), much lower than the pre-crisis period (60.7% in 1997). For this reason, BI has 

consistently put forth effort to promote the role of banking intermediation in the economy while  

keeping resilience and strengthening banking supervision functions (2011 Economic Report on 

Indonesia, 2012). 

With the above background, it is suspected that there is a possibility that the optimality of 

bank intermediation in Indonesia may also be constrained by the existence of the capital 

requirements regulation that, so far, there has been no evaluation on the effectiveness of capital 

requirements and their impact on bank loan behavior in Indonesia. As it is now seven years since 

the adoption of an adjusted standard of capital requirements that is more sensitive and in line 

with actual risk known as Basel II, this study is an attempt to provide  empirical evidence 

focusing on the role of capital requirements on bank loan behavior in Indonesia, in particular the 

effects on bank capital ratio management and its potential impact on bank loan activity through 

the changes in of the bank capital ratio.  

Research on the impact of capital requirements on bank capital ratio management is 

important for Indonesia for testing the assumption of regulators that believe with the current high 
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capital ratio position, the bank will be not affected by an increase in capital requirements due to 

the implementation of Basel III. Alfon et al.(2004) suggest that  research on determinants of the 

level of capital ratio maintained by banks will help in examining the possible impact of changing 

capital requirements while considering other important factors. Studies on determinants of bank 

capital ratio management can also be used to analyze the cyclicality behavior of the bank capital 

ratio in transmitting the shock to GDP in Indonesia (Stolz and Wedow, 2011). Meanwhile, an 

evaluation of the impact of capital requirements on the supply of loans through bank capital ratio 

management in Indonesia is necessary to analyze whether bank behavior that tends to maintain 

its bank capital ratio well above what is required is one of the obstacles for banks to increase 

lending more optimally. 

This study will be an important contribution to the empirical literature in general and for 

policy formulation in the banking sector in Indonesia, in particular, to evaluate the role of capital 

requirements as adeterminant of the bank capital ratio which has has not been researched in 

relation to  Indonesia. In addition,  research on the impact of capital requirements on bank loan 

behavior through a change in bank capital ratio management is also an important contribution for 

the literature studying the interaction between loans, banking sector and the economy as 

suggested by a working paper of Basel Committee on Supervision, (2012).  

The remaining sections of the paper are organized as follows: section 5.2 reviews a brief 

previous literature on the role of capital requirements on bank capital ratio management and bank 

loan behavior; section 5.3 provides background on capital requirements and development of 

some important banking indicators in Indonesia; section 5.4 outlines the model, hypotheses, data 

and empirical specification; section 5.5 discusses the empirical results; a conclusion, policy 

implication and a future study recommendation are presented in Section 5.6. 
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5.2.A Brief Literature Review on Capital Requirement, Bank Capital Ratio and Loan 

Behavior 

5.2.1.  Capital Requirements and Bank Capital Ratio  

Capital regulation, also known as capital requirements, is one of the important prudential 

regulation tools that can reduce moral hazards, such as excessive risk, and minimize the 

probability of banks defaulting (Mishkin, 2001). The adoption of capital requirements has also 

considered encouraging banks to increase their capital ratio, which in turn may constrain the 

supply of bank loans and contribute to economic weakness. Data on the capital ratios of banks in 

G-10 countries shows that the introduction of the Basle Accord is followed by an increase in the 

average ratio of capital to risk-weighted assets of major banks in a number of countries from 

9.3% in 1988 to 11.2% in 1996 (Jackson et al., 1999). 

Although the G-10 data provided this information, the literature survey conducted by Jackson 

et al. (1999) concluded that due to the difficulty to distinguish the direct impact of the Basel 

Accord with market pressure during cyclical downtown of economy as a determinant of bank 

capital ratio, there is no conclusive answer whether capital requirements lead banks to hold a 

higher capital ratio. However, Jackson et al. (1999) finds a broad consensus among the studies 

surveyed that banks with a relatively low capital ratio tend to increase their capital ratio by more 

than other banks in response to capital requirements. Further studies employing each bank capital 

regulatory data that are set by the regulators, while taking into account other potential factors on 

bank capital management, find a positive impact of capital requirements on banks` capital ratios 

(Ediz et al., 1998; Alfon et al., 2004; Francis and Osborne, 2010; Berrospide and Edge, 2010; 

Francis and Osborne, 2012). 
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In the absence of capital requirements or regulatory capital, banks may hold capital ratios 

lower than is socially optimal in terms of the banks’ riskiness and morally hazardous behavior. 

However, when a bank holds a much higher capital ratio, there is a possibility that the capital 

requirements may not have a significant impact in altering bank behavior (Francis and Osborne, 

2010). Therefore, the knowledge on the possible determinants of bank capital ratio management 

can provide information with regards to the most important factors that can be used by a 

regulator to alter bank behavior, instead of capital requirements. Alfon et al. (2004) classifies the 

possible determinants of bank capital ratio management into three categories: a bank`s internal 

considerations, market discipline, and regulatory framework
17

. Further studies on bank capital 

ratio management model in response to a change in capital regulation shows that a bank response 

to capital ratio pressures also depends on bank-level characteristics and other economic 

conditions, in particular the effect of the business cycle (Francis and Osborne, 2010; Stolz and 

Medow, 2011; Francis and Osborne, 2012).  

 

5.2.2.  Capital Requirements and Bank Loan Behavior 

The relationship between capital requirements and bank loans has been extensively 

discussed. The discussion on the literature generally can be divided into two groups . The first 

group, starting with the 1988 Basel Accord on capital standards, known as Basel I and recently 

continuing to Basel III, argues that capital requirements are important in order to strengthen bank 

capital, improve the efficiency and competitiveness of banking, and promote financial stability 

against systemic crises . Bernanke and Lown (1991) found evidence that declines in bank capital 

have contributed to the slowdown in supply of bank loans. The 1997 and 2008 financial crisis, 

                                                             
17 For further explanation see Alfon et al. (2004) and  also available in Francis and Osborne (2009) . 
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which has recently occurred, have further supported and justified the importance of capital 

requirements as a key mechanism for limiting significant risk taking by banks on the upside of 

the business cycle, while also serving as a buffer for banks to continue lending on the downside 

of the business cycle (Peydro, 2010). As a result of the implementation of the Basel Accord, 

banks manage their capital above the minimum requirement to insure against violating the 

minimum requirement, to protect against insolvency, and as an instrument to signal soundness to 

the market in order to reduce difficulty in raising new capital when their capital ratio falls. 

(Linquist, 2004; Stolz &Wedow, 2005; Jokipii & Milne, 2008; Fonseca & Gonzalez, 2009; Stolz 

& Wedow, 2011; Tabak et al., 2011).  

The second group argues that a higher capital ratio causes bank profits to decrease, with an 

increase of credit rationing situations and leads to less lending, particularly to small and medium 

firms. Despite the obvious benefits of increasing required capital, critics argue that stronger 

capital and liquidity regulations will reduce bank credit, repress economic growth and reduce 

financial stability. Thakor (1996) states that an increase in risk-based capital requirements leads 

to a higher probability of credit rationing and reduces aggregate lending. In the presence of 

capital requirements, the loose monetary policy may lower the supply of bank loans. In addition, 

Besanko and Kanatas (1996) also found that regulatory capital requirements may not have 

positive effects in promoting bank safety in an imperfect information environment. An increase 

in capital requirements forces banks to hold expensive capital, reduces the franchise value of the 

bank which leads to more risk taking behavior. (Rochet, 1992; Hellmann, Murdoch and Stiglitz, 

2000). Eichberger and Summer (2004) states that the effects of capital requirements on financial 

stability are ambiguous.  
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In the aftermath of the 2008 global financial crisis, bank capital regulation has been believed 

to be a means to ensure the resilience of the global financial system in dealing with future crisis 

(Basel Committee on Banking Supervision, 2012). There has been, however, no clear answer 

provided in the literature that states how much capital is required to maintain financial system 

stability or to avoid financial crises. The optimal level of the bank capital ratio varies 

considerably depending on the level of a bank`s financial condition and macroeconomic 

conditions (Kato et al., 2010). Arguments for capital requirements are generally based on risk 

behavior and on macroeconomic implications finding a predominantly negative impact of bank 

capital shock on bank loan availability and on bank lending channels of monetary policy . Higher 

capital requirements will lead to higher liquidity, more long-term bond holding, fewer bank 

loans, a credit crunch, and a reduction in economic output. (Blum and Hellwig, 1995; Diamond 

and Rajan, 2000; Furfine, 2001; Chiuri et al., 2002; Stiglitz and Greenwald, 2003; Agur, 2010; 

Tabak et al., 2011).   

From the literature survey conducted by Jakcson et al. (1999) and Bario and Zhu (2008), 

voluminous empirical studies are found that reflect a debate on the impact and role of capital 

requirements on banks’ loan and monetary policies, but not for the case of emerging countries 

like Indonesia . From what literature is available, there are no empirical studies that examine the 

impact of bank capital requirements on bank loans through bank capital ratio management in 

Indonesia. However, there are some previous studies that investigated the role of the bank capital 

ratio on the supply of bank loans and monetary policy in Indonesia. Yudistira (2003) finds that 

regulatory policy influences the behavior of Indonesian banks and that the banks choose to 

decrease their balance sheet activity during capital shocks.  Research by Agung et al. (2001) 

addresses the existence of a credit crunch in Indonesia and finds that the capital to asset ratio has 
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a significant positive role in explaining and determining bank lending behavior. Furthermore, the 

imposition of CAR requirements after the 1997 crisis period has constrained the banks’ 

willingness to supply loans  undermining the impact of monetary policy (Zulverdy et al., 2007; 

Pramono, 2013). 

5.3. Background on Capital Requirements and Banking Developments in Indonesia  

This section provides a brief overview of the implementation of capital requirements in 

Indonesia and the development of the bank capital ratio compared to capital requirements 

from2000 to 2011. In addition, some important indicators of banking development will also be 

discussed, especially in relation to bank capital ratio management and bank loan behavior.. 

 

5.3.1.  Capital Requirements in Indonesia  

Following the 1988 Basel Capital Accord, known as Basel I, the regulator of banking sectors 

in Indonesia BI adopted the capital requirement regulation which initially  aimed to prepare 

Indonesian banks to be able deal with international banking competition. Afterwards, banks were 

required to hold a minimum amount of capital equal to 8.0% of a simple risk weighted assets 

based on credit risk, known as the capital adequacy ratio (henceforth: CAR). To address the 

insolvency problem in the banking system due to the 1997 currency crisis, BI adopted a 

regulatory forbearance of CAR from 8.0% to 4.0% and used the minimum CAR criteria of 4.0% 

as a tool aimed at determining which banks were still viable and met the requirements for the 

recapitalization program, and which banks were to be closed down. In 2001, CAR is restored 

back to the level of 8.0%, in line with the success of the banking recapitalization program 

(Yudistira, 2003).  
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With regards to the 2004 revision of the framework of the Basel Committee on Banking 

Supervision (henceforth: BCBS) for International Convergence of Capital Measurement and 

Capital Standards, an adjusted standard of capital requirements that are more sensitive and in line 

with actual risk, known as Basel II, had been conducted step by step starting with a simple 

approach and slowly worked toward a more complex approach. A comprehensive framework of 

Basel II in Indonesia was fully implemented at the end of 2012. 

Table 5.1: Calculation of Capital Requirements and Buffers Based on Basel III 

 
Source : Consultative Paper,  Bank Indonesia (2012)  

The recently updated version of the capital accord, known as BASEL III, is also planned to 

be fully implemented by the regulator in January 2019. The aim of this regulation is to 

strengthen the standard of regulation for capital adequacy and liquidity as a means to improve 

resiliency of the banking sector in crisis. The coverage of Basel III includes both macro and 

micro-prudential aspects. In terms of micro-prudential aspects, Basel III requires a higher 

definition level and quality of capital with the main focus on common equity, and the importance 

of additional capital conservation buffer as high as 2.5%, which must be maintained by banks. 

As for the macro-prudential aspects, Basel III requires systematically important banks to have a 

countercyclical capital buffers up to an additional 2.5% in a boom period to anticipate the 

possibility of loos during a bust period. In addition, a capital surcharge is also imposed for 

Common Equity Ratio Tier 1 Capital Ratio Total Capital  Requirements

A Minimum 4.5 6.0 8.0

B Conservation Buffer 2.5 2.5 2.5

C Minimum plus 

Conservation Buffer
7.0 8.5 10.5

D Countercyclical buffer 0 - 2.5 0 - 2.5 0 - 2.5

7 - 9.5 8 - 11 10.5 -13.0

Capital Requirements and Buffers (in percentage)

Total (C+D)
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systematically important banks. The capital requirements reinforcement according to Basel III is 

described in table 5.1. 

With regards to strict monitoring and enforcement on capital requirements regulation in 

Indonesia, since 2003, commercial banks in Indonesia have been able to meet the minimum CAR 

of 8.0% as requested (Indonesian Economic Report, 2003). Many banks have even kept the level 

of CAR well above 8.0% as required (Table 5.2). This situation actually is in line with the fact 

finding on the data of banks’ capital ratios in developed economies that increased significantly 

from 9.3% in 1988 to 11.2% in 1996 after the introduction of the Basle Accord in 1988 (Jackson 

et al., 1999). In 2011, the average CAR of banks in Indonesia was at  16.1%, far above the 

minimum requirement, indicating a significant capital ratio buffer of 8.1%. 

Table 5.2: Banks Capital Adequacy Ratio (CAR in %) 

 
Source: Bank Indonesia 

5.3.2.  Important Banking Development Indicators in Indonesia  

After the 1997 crisis, the economic stabilization program efforts in Indonesia have been 

successful in bringing the economy out of a difficult period into high economic growth at an 

average of about 6.0% during the period 2007-2011, and reaching 6.5% in 2011. In the midst of 

Existing CAR Required CAR Buffer

2000 12.70 8.00 4.70

2001 20.50 8.00 12.50

2002 22.50 8.00 14.50

2003 19.39 8.00 11.39

2004 19.36 8.00 11.36

2005 19.47 8.00 11.47

2006 20.47 8.00 12.47

2007 19.30 8.00 11.30

2008 16.20 8.00 8.20

2009 17.37 8.00 9.37

2010 17.18 8.00 9.18

2011 16.05 8.00 8.05
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relatively high economic growth, the inflation rate has shown a downward trend, reaching 3.8% 

in 2011, below the interval target set at 5  ±  1% (Figure 5.1.).  

 
Source : Bank Indonesia 

Figure 5.1: Real GDP Growth and Inflation Rates 

 

The above achievement is believed as an inseparable effort of the solid and well-coordinated 

fiscal, monetary, and banking prudential policies. Stable economy supported by consistent 

banking prudential regulation in terms of adequate capital strength to absorb various risks, as 

well as effective supervision in banking sectors, has further created conducive climate for the 

resilience of the banking industry. The resilience of the banking industry and macroeconomic 

stability has been proven to minimize the negative impact of the 2008 global financial crisis.  

Indonesian banking resilience is also supported by an increase in performance of the banking 

industry (Table 5.3). Since 2001, bank loans have been growing despite their volatility and keep 

continuing to grow. In 2011 the ratio of loans to total asset reached 60.2%. In line with loan 

growth, loan to deposit ratio has also gradually increased and reached 78.8% in 2011, while 

keeping the non-performing loans below the 5.0% indicative threshold target. Banks also have 

sufficient liquidity as reflected by an increase in third party funds with a yearly growth that 
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reached 21.4% in 2011. Banks’ liquid assets, in terms of placement at the Central Bank, 

securities and government bonds, have also increased with a yearly growth in 2011 of 22.1% 

with the portion of total assets at about 30.3%. Improvement of Indonesian banking performance 

can also be seen from a return on earnings asset ratio (ROA), which increased and reached 3.0% 

in 2011, while the ratio of operations expenses to income decreased. Capital conditions of banks, 

as reflected in CAR despite experiencing a downward trend, were still at a very safe level of 16.1 

% by the end of 2011. 

Table 5.3: Banking Indicators  

 
Source : Banks Balance Sheet Report, Bank Indonesia 

Although bank loans increased, the ratio of bank loans to the GDP of Indonesia is still 

considered low. It has even showed a downward trend from the level of 60.7% in the period 

before the crisis of 1997 to 38.5% in 2011. Comparing with neighboring and other Asian 

countries, the ratio of bank loans to the GDP of Indonesia is the lowest overall in recent years, 

indicating that the role of banks in the economy of Indonesia is not yet optimal (Figure 5.2). 

Comparing the development of bank loan growth and the ratio of bank loans to assets with 

CAR in the last ten years, negative relationship patterns are also found, indicating that an 

increase in bank loans in Indonesia is compensated by the reduction in the CAR of banks 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Balance Sheets Indicators (Trillion Rp)

Total Assets/ Liabilities  1,099.70  1,112.20  1,213.52  1,272.08   1,469.83 1,693.85 1,986.50 2,310.56 2,534.11 3,008.85 3,652.83 

Third Party Funds     957.42     970.37  1,012.28  1,120.10 1,166.07 1,287.10 1,510.83 1,753.29 1,973.04 2,338.82 2,784.91 

Loans     316.06     371.06     440.51     559.47      695.65 792.30    1,002.01 1,307.69 1,437.93 1,765.84 2,200.09 

Inter-Bank Assets     149.35     124.55     112.18     103.47      159.12 156.91    139.78    213.78    261.47    228.55    226.94    

Placements at Central Bank     134.28     153.76     188.73     207.94      209.58 343.46    418.27    322.33    397.90    581.90    753.99    

- Demand Deposit       41.30       45.81       61.46       77.13      102.27 125.79    167.57    83.93      101.36    164.83    245.05    

- Bank Indonesia Certificates (SBI)       74.30       76.86     101.37       94.06        54.26 179.05    203.86    166.52    212.12    139.32    117.98    

- Others       18.69     683.44       25.90       36.76        53.06        38.62        46.84        71.89        84.42      277.75      390.95 

Securities (without recapitalization Bonds)       33.97       32.93       34.98       37.79        44.22 55.99      108.01    113.85    134.96    133.45    157.03    

Recapitalization Bonds     411.48     373.66     340.95     310.29      306.27      286.92      242.19      244.62      211.27      191.49      195.96 

Equity Participation         3.00         5.14         5.89         6.16          6.12 5.92        5.62        6.63        10.01      12.36      10.97      

Performance Ratio

Loan to Deposits Ratio/LDR (%)  33,01  38,24  43,52  49,95  59,66 61.56      66.32      74.58      72.88      75.21      78.77      

Non Performing Loan/NPL  (%)  12,23  7,50  6,78  4,50  7,56 6.07        4.07        3.20        3.31        2.56        2.17        

CAR (%)  19,93  22,44  19,43  19,42  19,30 21.27      19.30      16.76      17.42      17.18      16.05      

ROA (%)  1,45  1,96  2,63  3,46  2,55 2.64        2.78        2.33        2.60        2.86        3.03        

Operations Expenses/Operations Income (%)  98,41  94,76  88,10  76,64  89,50 86.98      84.05      88.59      86.63      86.14      85.42      
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(Figure. 5.3). If there is a negative relationship between CAR and bank loans, the application of 

the provisions of CAR based Basel III that requires a higher minimum of CAR may has a 

negative effect and can hamper the efforts to encourage the availability of bank loan in the 

economy. Therefore, examining the impact of CAR on the supply of banks in relation to the 

implementation of Basel III is one of the interesting recent issues to discuss. This finding is also 

consistent with the previous study for the case of Indonesia that found the imposition of CAR as 

one of the constraints for the supply of bank loans in and after the 1997 crisis period. (Juda et al, 

2001; Yudistira, 2003). 

 
Source: Source: Data Indicators World Bank 

Figure 5.2: The Ratio of Banks Loan to GDP 
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Source : Bank Indonesia 

Figure 5.3: Banks Loan Growth, the Ratio of Loan to Assets, and CAR 

 

 

5.4. Empirical Framework Analysis  

The empirical analysis is devided into two main parts. In the first part, using a partial 

adjustment model of bank’s capital ratio as adopted in Hancock and Wilcox (1994), Berrospide 

and Edge (2010), and recently applied in Francis and Osborne (2012), a model of bank capital 

ratio is estimated to evaluate the determinants of bank capital ratio management in Indonesia. 

Furthermore, this model is used to examine the role of capital requirements in explaining bank’s 

capital ratio in Indonesia. From this model,  each bank individual capital ratio target is estimated 

and a surplus or deficit of bank capital ratio relative to its target is calculated and defined as bank 

capitalization index. In the second part, a model of bank loan behavior is estimated by employing 

capitalization index as one explanatory variable to find out the transmission of capital 

requirements impact on bank loans through bank capital ratio management. 

 

 

0

10

20

30

40

50

60

70

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

Ratio loan/assets CAR Loans growth yoy

%



81 
 

5.4.1. Estimation of Bank Capital Ratio Target Management: The Role of Capital 

Requirements  

The bank capital ratio management target model in this paper will be based on a partial 

capital adjustment model that allows a partial adjustment of the bank’s actual capital ratio toward 

its target within each time period in the following form (Hancock and Wilcox, 1994; Flannery 

and Rangan, 2006; Drobetz and Wanzenried, 2006; Berrospide and Edge 2010; Francis and 

Osborne, 2012): 

                (     
         )                       (1) 

where         and      
  denote the observed or actual and the optimal or target capital ratio of 

banks i at time t respectively. While   captures adjustment speed coefficients to the desired or 

target capital ratio for each time t ,  and      is a statistical error term with a mean of zero and a 

constant variance. When    , the capital ratio of a bank is at the desired target. If      , the 

bank does not fully adjust its capital ratio which is theoretically due to the existence of 

adjustment costs.     means that the bank adjusts more than would be necessary and is still not 

at its target debt level. In general, a higher value of   denotes higher adjustment speeds. 

Following previous studies (Ediz et. al., 1998; Berrospide and Edge, 2010; Francis and 

Osborne, 2010; Francis and Osborne, 2012) that included the individual capital requirements set 

by the supervisors of the Financial Supervisory Agency as an important determinant variable for 

a bank’s capital ratio management, we introduce a dummy variable as a proxy for capital 

requirements, referred to as capital regulatory pressure for bank i at time t-1 (CRPi,t-1 ) into 

equation (1) as follows: 

                (     
         )                     (2) 
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The value of the dummy is equal to one if the actual bank capital ratio in the last quarter is below 

the quarterly average within one year or otherwise it is zero. In the case of Indonesia, although 

not officially set, a supervisor also requests banks under supervision to maintain their capital 

ratio somewhat above the minimum capital requirement of 8%. Practically, the supervisor uses 

the value average of a bank’s capital ratio within one year as the basis for early warning 

concerning the movement of the bank’s capital ratio. If the capital ratio of a bank is below the 

average within one year, the supervisors will take it as early warning information to start 

supervisory actions and close monitoring. With this reason,a dummy variable (        ) is added 

as a proxy for capital regulatory pressure as the primary interest variable. 

Considering the optimal or target capital ratio is unobservable, it is assumed with the target 

or optimal capital ratio (     
  ) as a linear function of j vector of explanatory variables (      ), 

and an unobserved bank effects term (  ) with the following specification:  

     
  ∑              

 
                     (3) 

Substituting (3) to (2) and rearranging terms, equation (4) becomes as follows: 

      (   )         (∑               
 
   )                    (4) 

This specification assumes that all banks move with the same adjustment speed ( ), the bank’s 

actual capital ratio converges to its target capital ratio (∑           
 
   ),  and the long-run impact 

of        on the capital ratio is given by its estimated coefficient divided by   (Flanner and 

Rangan, 2006). In order to avoid the most likely form of cross individual cross correlation as 

suggested by Roodmand (2009), the quarterly time dummies,           are added into equation 

(4) and define the empirical specification model of bank individual capital ratio target in the 

form: 
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      (   )         (∑               
 
   )                                         (5) 

   In order to analyze the determinants of capital ratio management in Indonesia, a base model of 

each bank capital ratio target management based on equation (5) is initially constructed by 

including a bank specific variable yet omitting the variable of capital requirement pressure 

(       ), called model 1. In this step, the explanatory variables ( ), as control for various 

determinants of individual capital bank ratio in model 1, are based on previous literature on the 

determinants of a bank’s optimal capital ratio (Alfon et. al., 2004; Estrella, 2004; Jokipii and 

Milne, 2008; Francis and Osborne, 2010; Francis and Osborne, 2012). The expected effects of 

the X variables on the bank capital ratio target are as follows: 

- RISK, the ratio of risk weighted assets to total assets is a proxy for the expected cost of 

failure that depend on bank’s risk profile as one key determinants of banks’ capital ratio 

management. The relationship between bank capital ratio and risk can be negative or 

positive. The negative sign is consistent with moral hazardous behavior that suggests the 

higher the risk, the more capital the banks will hold, while positive association means that 

banks have considered risk in their management capital ratio, implying evidence of market 

discipline. 

- SIZE, log of total assets captures the size effects with an expected negative sign considering 

that larger banks may have greater economies of scale and better diversification of risk across 

assets classes and geographic locations. 

- TIER1, the ratio of tier 1 over total capital indicates the quality of capital as a proxy for the 

cost of capital as suggested by Francis and Osborne (2010). As it is costly for banks to adjust 

equity, a positive relationship between risk-based capital ratio and tier1 is expected. Negative 

impact may also be plausible, indicating a high confidence of banks to adjust capital. 
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- ROE, return on equity, calculated as the ratio of post-tax earning to book equity may reflect 

both revenue and cost (Jokiipii and Milne, 2008). As proxy for the direct cost of 

remunerating excess capital, ROE will have a negative relationship with the capital ratio. 

Considering that banks with higher ROE tend to have a better ability to increase capital ratio 

through higher retained earnings, ROE may be seen as a proxy for revenue with a positive 

relationship with revenue.  

- SECURITIES and LOANTA, are the ratio of securities over total assets and the ratio of the 

total loan over total asset respectively. The two variables as a proxy for the differential risk 

exposures implied by the different types of assets that could also negatively effects the target 

capital ratio (Berrospide and Edge, 2010). The positive sign of the ratio of securities over 

total assets may be plausible and reflect the continual behavior of banks in Indonesia that 

prefer to maintain a certain amount of their portfolio in securities (in the form of central bank 

securities and government bonds). In the aftermath of the 1997 crisis, Indonesian banks have 

been considering placement in securities as the best alternative investment instead of 

extending loans. Meanwhile, a positive relationship between the ratio of loans to total assets 

on bank capital ratio management may indicate that a bank has considered the risk of 

extending loans in its capital ratio management.  

- PROVISION is the ratio of total loan losses provision to total assets as a proxy for a bank’s 

own view on the risk and the quality of its asset portfolio that may differ with the regulatory 

measurement in terms of the ratio of risk weighted assets to total assets. Finding a negative 

relationship may reflect morally hazardous behavior. While a positive relationship may also 

imply evidence of market discipline (Francis and Osborne, 2010).  
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Next, model 1 is extended by including the real output growth (GDP) variables to capture the 

relationship between the bank capital ratio over the business cycle. The new model is defined as 

model 2. The expected sign of the economic cycle (GDP) variable can be positive or negative. 

Positive relationship is an indication of a pro-cyclical behavior which means the bank capital 

ratio increases/decreases in a cyclical upturn/downturn, while negative sign is a reflection of 

counter-cyclical behavior. Following Tabak et. al, (2012), this paper also considers the effect of 

monetary policy in bank capital management by adding a monetary policy indicator (BIRATE) 

in model 2 and define it as model 3. Including a monetary policy variable in the bank capital 

ratio model can provide information on whether the monetary policy has an impact on bank 

capital ratio management. Finally, the analysis is continued by including the capital requirement 

pressure variable(   ) into the model and re-estimate model 1, 2, and 3 and define them as 

model 4, 5, and 6 respectively.  

Following are the specifications for each model: 

model 1: 

                                                                           

                                                                              ( ) 

model 2: 

                                                                           

                                                                 ( ) 

model 3: 

                                                                           

                                                                  

                                                         (8) 
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model 4: 

                                                                           

                                                                  ( ) 

model 5 

                                                                           

                                                                   

                                                                                                                                         (  ) 

model 6 

                                                                           

                                                                  

                                                      (11) 

where    is unobserved bank fixed effects and      is a statistical error term with a mean of zero 

and a constant variance. 

As this paper`s aim to investigate how the effects of capital requirements on bank loans 

through bank capital ratio management, the individual bank capital ratio target from model 1 to 6 

as  done by Hancock and Wilcox (1994) and recently employed in Berrospide and Edge (2010); 

Francis and Osborne (2012) is estimated. The estimated capital ratio target, then, is used to 

construct a bank capital ratio index in terms of the deviation of the actual capital ratio relative to 

the estimated capital ratio target with the following notation: 

         (
    

    
   )                                           (12) 

A positive (negative) value of bank capital ratio index means a capital surplus (deficit) relative to 

the desired level.  Finally, this bank capital ratio index is included in a model of bank loans to 
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examine the impact of capital requirements through bank capital ratio management on bank 

loans.  

 

5.4.2. Estimation of the Effect of Bank Capital Ratio Index on Loan Behavior. 

The empirical specification is based on Ehrnman et al.,(2001), Berrospide and Edge (2010), 

Tabak et. al. (2011), Francis and Osborne, (2012,), which is modified in terms of the use of 

explanatory variables so that it is in line with the focus of this research and data availability.  The 

specification to evaluate the impact of the bank capital ratio and bank loan behavior is based on 

the reduced form equation from an equilibrium relationship in supply and demand for loans in 

the following form :  

                              ∑           
 
                            (13) 

where          represents the log of total bank loans,    is the unobserved bank effects term, and 

     is a statistical error term with a mean of zero and a constant variance. Considering that most 

economic relationships are dynamic in nature (Baltagi, 20087), the lagged dependent variable is 

included in the model so that the dynamic panel data framework may be applied in estimating 

bank loan behavior. The inclusion of the dependent variables as explanatory variables is also 

allowing for serial correlation of an unknown form as suggested by Blundell and Bond (1998).  

     is the main interest variable that is defined as capital surplus or deficit and as a proxy for 

bank capital ratio management. In addition, Z is defined as the actual bank’s risk-based capital 

ratio as an alternative approach to investigate the link between bank capital ratio and bank 

lending. A negative sign of    means changes in bank capital ratio is a constraint for the 

availability of bank loans, while positive relationship indicates banks have enough capital ratio 

buffers in their intermediary function.  
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Instead of      ,  j vector of explanatory variables       is included as an additional bank 

specific variable that may have an effect on bank loan behavior, namely the ratio of non-

performing loans to total loans (NPL) as proxy for the risk and the log of total securities (in the 

form of central bank securities and government bonds) to investigate whether the banks in 

Indonesia still prefer to maintain a certain amount of their portfolio in securities (in the form of 

central bank securities and government bonds) rather than extending loans. It is expected that a 

negative relationship between NPL and bank lending considering higher NPL is associated with 

higher expected risk of default. In the case of SECURITIES, a positive relationship with loans 

indicates the risk of adverse behavior of banks in relation to extending loans. In order to control 

macroeconomic variables (  ), the annual growth of real output (GDP) is included. GDP growth 

is a proxy to control loan demand shocks with a positive expected sign in explaining bank loan 

growth. Following previous works (e.g., Berrsopide and Edge, 2010; Tabak et. Al, 2011; Francis 

and Osborne, 2012), a monetary policy indicator (  ) is also included to examine if monetary 

policy affects bank capital ratio management. Finally, the quarterly time dummies are added to 

mitigate the most likely form of cross individual cross correlation as suggested by Roodmand 

(2009).  

5.4.3. Methodology  

Due to the inclusion of the lagged dependent variables in the panel model, with a small time 

dimension (T=20) and a large number of individual bank panels (N=84) , this study employs the 

Generalized Method of Moments estimator as suggested by Arellano and Bond (1991) and 

developed further in Arellano and Bover (1995) and Blundell and Bond (1998). This method, 

known as the difference and system-GMM, can control the bank-specific components of error 

terms and can deal with the weak instrument problem in the existence of unit root process of data 
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(Stoltz and Wedow, 2011). Considering T is large enough with along with a large N, it is more 

appropriate to employ the two system GMM estimator of Arellano and Bover (1995) and 

Blundell and Bond (1998). Considering the problem of large number of instrument that can over 

fit endogenous variables and weakens the Hansen test of the instrument joint validity, certain 

lags for instruments and collapsing the block of the instrument matrix as adopted by previous 

works is employed (Beck and Levine, 2004; Roodman, 2009a; Francis and Osborne, 2010). In 

order to cope with the problem of downward biased standard errors in the two step estimation, 

the finite sample correction proposed by Windmeijer (2005) and the orthogonal deviation to 

maximize sample size are applied. The inclusion of time dummies in the GMM model will 

address the issue of contemporaneous standard errors (Roodman, 2009).  

   A quarterly balance sheet and capital adequacy ratio report data for all Indonesian banks 

over the period of January 2007 to December 2011 is employed. Due to zeros or missing values 

as well as reporting errors,this paper restricts the sample to 84 out of 120 commercial banks from 

the end of 2011.  As the remaining banks’ assets still account for 91% of industry total assets on 

average, this restriction is not a big concern. Individual banking data is collected from Bank 

Indonesia, as the regulator of banking sectors in Indonesia. Meanwhile macroeconomic data is 

collected from the Central Bank of Indonesia and Indonesian Central Bureau of Statistics. 

Overall, this study has about 5040 observations (N) with 20 time series (T). 

 

5.5.  Empirical Result  

5.5.1. Determinants of Bank Capital Ratio Management Model  

Table 5.4 shows the base model of the bank capital ratio target without incorporating the 

capital regulatory pressure variable (i.e., model 1, 2, and 3) and the extended model includes a 
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capital regulatory pressure variable as the main interest variable of this research (model 4, 5, and 

6). In all the system GMMs, it is assumed that GDP, BIRATE and CRP are strictly exogenous 

(uncorrelated with error (    ), while RISK, SIZE, TIER1, ROE, SECURITIES, PROVISION, 

and LOANTA are predetermined. Predetermined variables are variables that were determined 

prior to the current period and the error term at time t has some feedback on the subsequent 

realizations of    , that is  (       )    for     but  (       )    for     .  

The estimated coefficient of the lagged capital adequacy ratio validates the dynamic 

specification at a 1% level of significance with appropriate signs across all specifications. The 

coefficient  on  the lagged dependent variable implies that banks close about 32% (1-0.678;      1-

0.672; 1-0.686) of the gap between current and desired capital ratio within one quarter in base 

model (model 1, 2 and 3).  

Tabel 5.4: Estimation Result of Bank Capital Ratio Target Model 

 
 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Dep. Variable t-1 0.678*** 0.672*** 0.686*** 0.777*** 0.764*** 0.775***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

RISKt -0.126*** -0.114*** -0.115*** -0.124*** -0.115*** -0.121***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

SIZEt -2.316** -1.736* -1.266 -1.667* -1.546* -1.479

(0.014) (0.075) (0.276) (0.064) (0.071) (0.125)

TIER1t 0.165*** 0.146*** 0.162*** 0.163*** 0.126*** 0.163***

(0.008) (0.009) (0.009) (0.003) (0.009) (0.005)

ROEt -0.020** -0.017** -0.017** -0.021*** -0.019*** -0.020***

(0.016) (0.019) (0.012) (0.001) (0.002) (0.002)

SECURITIESt 0.005 -0.008 -0.011 0.007 0.001 0.004

(0.900) (0.826) (0.763) (0.827) (0.970) (0.902)

PROVISIONt 0.498 0.438 0.402 0.440 0.458* 0.399

(0.202) (0.200) (0.171) (0.111) (0.095) (0.126)

LOANTAt -0.017 -0.039 -0.028 0.007 -0.004 0.007

(0.802) (0.534) (0.636) (0.898) (0.944) (0.905)

GDPt -0.245* -0.236* -0.172* -0.138

(0.064) (0.081) (0.206) (0.297)

BIRATEt 0.122 0.056

(0.424) (0.719)

CAPITAL REGULATORY  PRESSUREt 2.174*** 2.042*** 2.118***

(0.000) (0.000) (0.000)

Constant 16.600* 16.518* 10.132 7.053 11.078 6.258

(0.096) (0.100) (0.438) (0.419) (0.215) (0.547)

Quarterly dummies Yes Yes Yes Yes Yes Yes

Observation 1596 1596 1596 1596 1596 1596

Number of Groups 84 84 84 84 84 84

Number of Instruments 71 65 66 72 66 66

 AR (1) in first differences (p-value) 0.000 0.000 0.000 0.000 0.000 0.000

 AR (2) in first differences (p-value) 0.151 0.170 0.179 0.141 0.153 0.155

Hansen Test  (p-value) 0.123 0.174 0.210 0.142 0.117 0.168

Difference Hansen test (p-values)

   All system GMM instruments 0.377 0.353 0.263 0.733 0.785 0.424

   Based on lagged dependent variable only 0.692 0.247 0.190 0.594 0.551 0.319

Number of Lag Instruments

   Lagged dependent variables 2 to . 2 to . 2 to . 2 to . 2 to . 2 to .

   Explanatory  variables 1 to 6 1 to5 1 to5 1 to 6 1 to 5 1 to5

 * Indicates statistical significance at the  10% level.

 ** Indicates statistical significance at the 5% level.

 *** Indicates statistical significance at the  1% level.

Variables
Base Model Including Capital Regulatory Pressure

Note: Bank (i) - Quarterly(t) panel data. Estimated using two step system GMM. We  consider bank-specific variables as predetermined, while gdp, birate, 

and both capital regulatory pressures as exogenous variables . Standard errors are computed by Windmeijer's bias-corrected robust estimator. Time 

quarterly dummies included but not reported. The absolute z-values are given in the parantheses. 
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The bank specific variables as explanatory variables show a consistent sign and are 

significant only on RISK, TIER1, and ROE throughout the whole specification model. RISK has 

a positive and statistically highly significant relationship with the capital ratio. This indicates a 

bank response to an increase in risk, which is also consistent with the conjecture that higher bank 

capital ratio is related to the high risk perception of banks on the economy. The quality of capital 

(TIER1) has a positive and significant association with the capital ratio, implying that the cost of 

adjusting capital encourages banks to hold higher capital ratios in the form of higher quality 

capital (tier1) to maintain their credibility. Meanwhile, ROE is also significant with a negative 

sign but the size of short run coefficients is fairly small, in about - 0.02 in all specification 

models. The negative relationship implies that banks with a higher level of earnings may 

substitute their capital with their profit against unexpected shocks (Jokipii and Milne, 2008). 

 The coefficient of the size of a bank (SIZE) has a negative and highly significant sign in 

almost all specifications except for the model with the inclusion of the policy rate. This finding 

may reflect economies of scale and the advantages of larger banks have in terms of access to 

capital. The estimated coefficient of the ratio of securities to total assets (SECURITIES) and the 

ratio of total loan over total assets (LOANTA) is not significant in all specifications with a mixed 

sign, indicating they are not an important consideration for bank capital ratio management during 

the observation period. The variable of a bank’s own perception on their asset risk, 

(PROVISION), shows to be positive and significant at the 10% level only in model 5, reflects 

this paper’s doubt about the importance of this factor in explaining capital ratios.  

The inclusion of output (GDP) and monetary policy (BIRATE) as exogenous variables in 

model 2, 3, 5, and 6 do not change the direction and significance of the estimated coefficients of 

RISK, SIZE, TIER1, and ROE variables, indicating the consistency and robustness of the 
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importance of the four variables. The estimated coefficient of GDP as a proxy for the economic 

cycle shows a negative and significant relationship in almost all specification models, except for 

model 6, implying banks tend to increase/decrease capital ratio during an economic 

downturn/upturn. This finding supports the opinion that bank capital ratio management in 

Indonesia behaves counter-cyclically over the business cycle. The negative relationship between 

the bank capital ratio over the business cycle may be associated with the implementation of 

Basel II that links capital requirements with risks. These findings also complement previous 

literatures (e.g. Ayuso et al., 2004; Lindquist, 2004; Stoltz and Wedow, 2005; and Tabak et al., 

2011) that find negative relationship between bank buffers capital and the cycle variables for the 

case of German, Spanish, Norwegian, and Brazilian banks respectively. In addition, Bikker and 

Metzemakers (2004), Jokiipi and Milne (2008) also find the same negative co-movement 

between capital buffer and cycle variable for cross country study. The estimated coefficient of 

the monetary policy variable (BIRATE) in all specification models is not significant, suggesting 

that monetary policy is not an important variable for bank capital ratio management.  

Column 4-6 of table 4 shows that the inclusion of capital regulatory pressure variable in the 

base model does not change the findings on the estimated bank specific variables, GDP, and 

BIRATE (see model 1b, 2b, and 3b). Interestingly, it is found that the estimated coefficient of the 

capital regulatory pressure shows a significant and positive relationship with the capital ratio, 

indicating that banks respond to the application of higher/lower requirements by 

increasing/reducing their actual capital ratio. This finding also supports the evidence of the 

positive impact of capital requirements on bank capital ratios as suggested in previous literatures 

(Ediz et al., 1998; Alfon et al., 2004; Francis and Osborne, 2010; Berrospide and Edge, 2010; 

Francis and Osborne, 2012).  
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The existence of capital regulatory pressure variable in bank capital ratio management 

model, however, is followed by an increase in the coefficient of dependent variables that 

indicates  slower adjustment speeds of bank capital ratio management. The adjustment speeds of 

banks to close the gap between current and desired capital ratio within one quarter is reducing 

from an average of 32% (model 1,2 and 3) to 23% (model 4,5, and 6). This finding implies that 

the capital regulatory pressure has cause banks to lower their capital adjustment speeds toward a 

desired capital ratio.  

 

5.5.2. Robustness Check 

The GMM result is tested with the polled OLS and fixed effects (FE) estimation as suggested 

by previous literatures (Roodman (2009b); Stoltz and Wedow, 2011). Both the OLS and the FE 

estimator show consistent finding with the GMM estimators in terms of both direction and 

significance on the parameters of dependent variable and almost all of the explanatory variables 

except for the variables SECURITIES and BIRATE (Table 5). The variables SECURITIES and 

BIRATE with a negative sign are significant in the fixed effect model but not in OLS model. 

This could be a problem of specification. Since this variable is not part of this paper’s main 

interest, this result is not explored further. The most interesting result from table 5.5 is the 

parameters of the lagged explanatory variable from the GMM estimation that lies between the 

OLS and FE estimates, indicating the robustness of the model in term of specification variables 

(Roodman, 2009b; Stoltz and Weedow, 2011). 
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Tabel 5.5: Estimation Result of Bank Capital Ratio Target Model with OLS and FE 

 

 
 

 

5.5.3.  The Impact of Capital Requirements on the Adjustment Speeds of Bank Capital Ratio  

Instead of introducing a dummy variable Capital Regulatory Pressure,        into equation 

(1), other possible ways to examine the impact of capital requirements through changes on the 

adjustment speeds (λ) in managing the bank capital ratio as suggested by previous literature (see 

Berger et al, 2008; Byoun, 2008; Ӧztekin and Flannery, 2012) might be considered as an 

additional robustness check. Assuming that the impact of Capital Regulatory Pressure (      ) 

on a bank’s capital ratio management will work through λ,  λ can be defined as follows: 

                                  (14) 

OLS Fixed Effect OLS Fixed Effect OLS Fixed Effect OLS Fixed Effect OLS Fixed Effect OLS Fixed Effect

Dep. Variable t-1 0.901*** 0.521*** 0.901*** 0.520*** 0.901*** 0.509*** 0.922*** 0.578*** 0.922*** 0.577*** 0.922*** 0.566***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

RISKt -0.037*** -0.158*** -0.036*** -0.155*** -0.035*** -0.162*** -0.037*** -0.157*** -0.036*** -0.154*** -0.035*** -0.161***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

SIZEt -0.571*** -8.198*** -0.561*** -8.237*** -0.520*** -10.778*** -0.435** -7.275*** -0.426** -7.316*** -0.407** -9.812***

(0.002) (0.000) (0.002) (0.000) (0.006) (0.000) (0.002) (0.000) (0.016) (0.000) (0.024) (0.000)

TIER1t 0.030** 0.082** 0.030** 0.083** 0.032** 0.071** 0.026** 0.077** 0.026** 0.079*** 0.027** 0.067**

(0.034) (0.000) (0.033) (0.000) (0.024) (0.001) (0.050) (0.000) (0.049) (0.000) (0.043) (0.001)

ROEt -0.022*** -0.016*** -0.022*** -0.015*** -0.022*** -0.014*** -0.025*** -0.016** -0.025*** -0.016*** -0.026*** -0.015**

(0.000) (0.010) (0.000) (0.014) (0.000) (0.022) (0.000) (0.016) (0.000) (0.008) (0.000) (0.014)

SECURITIESt 0.009 -0.052*** 0.005 -0.058*** 0.000 -0.050*** 0.013 -0.047*** 0.010 -0.053*** 0.007 -0.045**

(0.526) (0.004) (0.707) (0.001) (0.978) (0.006) (0.329) (0.007) (0.459) (0.003) (0.591) (0.012)

PROVISIONt 0.070 0.012 0.053 -0.010 0.042 -0.050 0.057 -0.025 0.044 -0.044 0.038 -0.083

(0.522) (0.944) (0.625) (0.953) (0.704) (0.772) (0.579) (0.883) (0.674) (0.795) (0.714) (0.626)

LOANTAt 0.003 -0.022 -0.000 -0.030 -0.002 -0.023 0.006 -0.014 0.004 -0.020 0.003 -0.014

(0.821) (0.279) (0.998) (0.152) (0.873) (0.267) (0.590) (0.500) (0.739) (0.322) (0.803) (0.502)

GDPt -0.222 -0.229* -0.240* -0.141 -0.187 -0.198 -0.196 -0.112

(0.121) (0.071) (0.095) (0.271) (0.170) (0.113) (0.154) (0.374)

BIRATEt 0.129 -0.511*** 0.062 -0.501***

(0.285) (0.000) (0.592) (0.000)

CAPITAL REGULATORY  PRESSUREt 2.956*** 1.642*** 2.950*** 1.630*** 2.944*** 1.620***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Constant 6.429** 72.551*** 7.832*** 74.358*** 6.702** 96.256*** 3.370 63.771*** 4.505** 63.397*** 3.971** 86.910***

(0.035) (0.000) (0.002) (0.000) (0.014) (0.000) (0.135) (0.000) (0.060) (0.000) (0.127) (0.000)

Quarterly dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

No of obs. 1596 1596 1596 1596 1596 1596 1596 1596 1596 1596 1596 1596

R-squared 0.877 0.639 0.877 0.638 0.877 0.568 0.889 0.692 0.889 0.690 0.889 0.620

No. of. Bank 84 84 84 84 84 84 84 84 84 84 84 84

 * Indicates statistical significance at the  10% level.

 ** Indicates statistical significance at the 5% level.

 *** Indicates statistical significance at the  1% level.

Note: Bank (i) - Quarterly(t) panel data. Estimated using OLS and Fized Effects Time quarterly dummies included but not reported. The absolute t-values are given in the parantheses. 

Model 5 Model 6
Variables

Model 1 Model 2 Model 3 Model 4
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where         equal unity if           
∑                        

 
   and otherwise zero .    is a 

constant term that may capture changes in   due to factors other than the dummy variable of 

         .  

Recalling equation (1) and substituting equation (14) it becomes: 

            (               )         (             )(∑           
 
      )               

             (    )                                     (∑            
 
      )     

                             (∑              
 
   )                             (15)  

Based on equation (15), re estimation for model 1, 2, and 3 in table 4 is taken into account. 

Two system GMM is employed by assuming GDP and BIRATE are strictly exogenous variables 

(uncorrelated with error (    )), while RISK, SIZE, TIER1, ROE, SECURITIES, PROVISION, 

and LOANTA as the predetermined variables. The interaction variable is also considered as 

predetermined variable instrument. Predetermined variables are variables that were determined 

prior to the current period and the error term at time t has some feedback on the subsequent 

realizations of    , that is  (       )    for     but  (       )    for     . Considering 

GDP and BIRATE as exogenous variables, an interaction between them with        is not 

created.  

   Table 5.6. summarizes the impact of capital regulatory pressure that works through the 

speed adjustment. Looking at the explanatory variables of bank specific variables, a consistent 

sign on the coefficient of variables RISK, TIER1, and ROE are found across all specifications 

with a lower significance for RISK. The variable SIZE and GDP that were previously significant 

become insignificant. Other variables are mixed in terms of sign changes, but remained 

unchanged in terms of significance. The main interest is the coefficient on the interaction term 
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between lagged dependent variables and capital regulatory pressure (            ). Note that 

equation (16) shows a negative sign on    so that the coefficient on the interaction must be 

interpreted accordingly. It is found that the coefficient on the interaction term has a negative sign 

and is significant even at a 10% level of significance. The negative sign means an application of 

individual capital requirements based on quarterly averages within one year reduces adjustment 

speeds of individual bank capital ratios toward the optimal capital ratio.  

The negative coefficient on the interaction term sign is actually consistent with the previous 

findings from models 4, 5, and 6 in table 4 which shows an increase in the coefficient of 

dependent variables as an indication of slower adjustment speeds of bank capital ratio 

management. The negative sign might also be associated with the fact that most banks in 

Indonesia hold high excess capital ratio so that the application of individual capital regulatory 

pressure based on the quarterly average within one year (that actually is far than minimum level 

capital requirements of 8%) is still not considered as a binding situation by the bank with actual 

capital ratio below the individual pressure capital ratio.  
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Table 5.6. Estimation Result of Bank Capital Ratio Target Model   Based on Equation 15 

 
 

To examine the other possibilities of the impact of capital regulation pressures, the 

measurement of capital regulatory pressure variable is redefined to be based on a level of capital 

ratio of 10%, a level that is closer to the minimum requirement set by the regulator. Then  the 

models 1, 2, and 3 in table 5.4. using equation (15) are re estimated.  

Variables Model 7 Model 8 Model 9

CR t-1 0.823*** 0.827*** 0.827***

(0.000) (0.000) (0.000)

CRP x CRt-1 0.053* 0.053* 0.052*

(0.085) (0.080) (0.096)

RISKt -0.113*** -0.113*** -0.110***

(0.002) (0.002) (0.002)

SIZEt -2.031 -2.013 -2.173

(0.164) (0.168) (0.152)

TIER1t 0.110* 0.108* 0.108*

(0.070) (0.068) (0.075)

ROEt -0.024*** -0.024*** -0.023***

(0.001) (0.001) (0.002)

SECURITIESt -0.055 -0.056 -0.059*

(0.137) (0.109) (0.092)

PROVISIONt 0.707* 0.690* 0.707*

(0.087) (0.086) (0.079)

LOANTAt 0.012 0.013 0.009

(0.814) (0.813) (0.874)

GDPt -0.026 -0.016

(0.862) (0.916)

BIRATEt -0.041

(0.792)

CRP x RISKt -0.029* -0.028* -0.028*

(0.074) (0.086) (0.088)

CRP x SIZEt -0.254 -0.277 -0.290

(0.335) (0.276) (0.253)

CRP x TIERt 0.035* 0.036* 0.037*

(0.091) (0.063) (0.066)

CRP x ROEt 0.010 0.010 0.009

(0.312) (0.305) (0.376)

CRP x SECURITIESt 0.061** 0.062** 0.064**

(0.038) (0.040) (0.034)

CRP x PROVISIONt -0.188 -0.179 -0.153

(0.200) (0.218) (0.302)

CRP x LOANTAt 0.014 0.014 0.014

(0.532) (0.543) (0.529)

Constant 12.972 13.091 14.406

(0.212) (0.207) (0.197)

Quarterly dummies Yes Yes Yes

Observation 1596 1596 1596

Number of Groups 84 84 84

Number of Instruments 82 83 84

AR (1) in first differences (p-value) 0.000 0.000 0.000

AR (2) in first differences (p-value) 0.158 0.160 0.160

Hansen Test  (p-value) 0.128 0.135 0.144

Difference Hansen test (p-values)

   All system GMM instruments 0.824 0.856 0.904

   Based on lagged dependent variable only 0.562 0.547 0.566

Number of Lag Instruments

   Lagged dependent variables 2 to 18 2 to 18 2 to 18

   Explanatory  variables 1 to 3 1 to 3 1 to 3

 * Indicates statistical significance at the  10% level.

 ** Indicates statistical significance at the 5% level.

 *** Indicates statistical significance at the  1% level.

Note: Bank (i) - Quarterly(t) panel data. Estimated using two step system GMM. We  consider bank-specific 

variables and the interaction variables as predetermined, while gdp and birate as exogenous variables . 

Standard errors are computed by Windmeijer's bias-corrected robust estimator. Time quarterly dummies 

included but not reported. The absolute z-values are given in the parantheses. 



98 
 

Table 5.7: Estimation Result of Bank Capital Ratio Target Model   Based on Equation 15 

 
 

 

Based on the result in table 5.7, the estimated coefficient on the interaction term has a 

positive sign and is significant at a 10% level of significance, implying that the application of 

individual capital requirements based on the 10% level increases the adjustment speeds of 

individual bank capital ratios toward the optimal capital ratio. This finding implies that an 

implementation of the individual capital requirements with a level that is closer to the minimum 

Variables Model 10 Model 11 Model 12

CR t-1 0.549*** 0.527*** 0.528***

(0.000) (0.000) (0.000)

CRP x CRt-1 -2.972* -2.663* -2.820*

(0.094) (0.092) (0.098)

RISKt -0.127** -0.124*** -0.122***

(0.013) (0.003) (0.004)

SIZEt -3.426** -3.504** -3.686*

(0.033) (0.038) (0.063)

TIER1t 0.166 0.164* 0.203**

(0.111) (0.089) (0.050)

ROEt -0.014 -0.018* -0.020*

(0.213) (0.084) (0.059)

SECURITIESt -0.001 -0.025 -0.029

(0.990) (0.559) (0.521)

PROVISIONt 0.113 0.147 0.143

(0.816) (0.744) (0.733)

LOANTAt -0.005 -0.035 -0.055

(0.952) (0.646) (0.422)

GDPt -0.351** -0.373*

(0.018) (0.016)

BIRATEt 0.055

(0.771)

CRP x RISKt -0.011 0.021 0.021

(0.917) '(0.837) (0.827)

CRP x SIZEt 2.191 2.173 1.994

(0.557) (0.546) (0.593)

CRP x TIERt 0.136* 0.089 0.127

(0.073) (0.193) (0.101)

CRP x ROEt 0.027 0.054 0.038

(0.508) (0.239) (0.399)

CRP x SECURITIESt -0.226 -0.144 -0.217

(0.425) (0.610) (0.434)

CRP x PROVISIONt 2.623 2.011 2.111

(0.461) (0.675) (0.621)

CRP x LOANTAt 0.000 -0.031 -0.021

(0.999) (0.848) (0.886)

Constant 26.232* 32.017** 30.603*

(0.055) (0.017) (0.071)

Quarterly dummies Yes Yes Yes

Observation 1596 1596 1596

Number of Groups 84 84 84

Number of Instruments 52 47 47

AR (1) in first differences (p-value) 0.000 0.000 0.000

AR (2) in first differences (p-value) 0.179 0.179 0.172

Hansen Test  (p-value) 0.119 0.180 0.116

Difference Hansen test (p-values)

   All system GMM instruments 0.832 0.709 0.533

   Based on lagged dependent variable only 0.595 0.469 0.599

Number of Lag Instruments

   Lagged dependent variables 2 to 18 2 to 12 2 to 11

   Explanatory  variables 1 to 1 1 to 1 1 to 1

 * Indicates statistical significance at the  10% level.

 ** Indicates statistical significance at the 5% level.

 *** Indicates statistical significance at the  1% level.

Note: Bank (i) - Quarterly(t) panel data. Estimated using two step system GMM. We  consider bank-specific 

variables and the interaction variables as predetermined, while gdp and birate as exogenous variables . 

Standard errors are computed by Windmeijer's bias-corrected robust estimator. Time quarterly dummies 

included but not reported. The absolute z-values are given in the parantheses. 
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capital requirements set by the regulator will encourage a bank, with a capital ratio nearing the 

minimum capital ratio, to increase the adjustment speeds of its capital ratio toward the desired 

capital ratio. These findings further support the notion that the application of the individual that 

approached the common minimum capital of the 8% level is binding and will boost the speed of 

adjustment of the actual bank capital ratio to the optimal level. 

To investigate further the impact of capital regulatory pressure (        ) based on the 

thresholds of quarterly average in a year and           on the threshold level ratio of 10%, Byoun 

(2008) is used to define λ into two categories for each          (based on the quarterly average in 

a year thresholds and based on the thresholds level ratio of 10%) in the following form: 

  {
          

                 

           
                   

                               (17) 

where         
      is a dummy variable equal to one if the actual capital ratio of a bank at time t-1 

is below a certain threshold’s definition of the capital regulatory pressure, and zero otherwise, 

and         
      is a dummy variable equal to one if the actual bank capital ratio at time t-1 is above 

a certain threshold’s definition of the capital regulatory pressure, or zero otherwise. 

Recalling equation (1) and substituting (17) into λ it becomes: 

                       
     (     

         )          
     (     

         )         (18) 

In order to differentiate the target adjustment behavior from changes in the actual capital ratio 

due to other factors instead of capital regulatory pressure, a constant term and quarterly dummies 

are added. 

                     
                        

                                       (19) 

The initial variable target capital ratio (      )  and deviation from the target capital ratio 

(       )  for each bank in every quarter in equation (19) are calculated by employing the 
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estimation result of model 1, 2, 3 in table 5.4. Using ordinary least squares (OLS), equation (19) 

is then estimated for the capital regulatory pressure (        ) based on the quarterly average in a 

year thresholds and          based on the thresholds level ratio of 10% separately. A simple 

regression without the capital regulatory pressure based on equation (19) is also presented.  

Table 5.8: Estimation Result of the Impact of Capital Regulatory Pressure on Bank Capital 

Adjustment Speeds Based on Equation 19 

 

Table 5.8 shows the OLS estimation results for the impact of capital regulatory pressure on 

bank capital ratio adjustment based on equation (19). Model 1, 2, and 3 show that the estimation 

of the adjustment speed coefficients from the single simple regression are highly significant at 

1% level of significance in all model specifications with the positive value 0.276, 0.278, and 

0.286 respectively. Comparing with table 4, it is found that the coefficients of the speeds 

adjustment from simple regression is nearing the estimated coefficient of the adjustment speeds 

based on the two step system GMM with the average value of adjustment speeds are about 32% 

(1-0.678; 1-0.672; 1-0.686). This finding indicates the consistency of the model estimation.  

Variables

Without 

CRP

CRP thresholds  

based on quarterly 

average within a 

year

CRP thresholds 

based on             

10% Level

Without 

CRP

CRP thresholds  

based on quarterly 

average within a 

year

CRP thresholds 

based on             

10% Level

Without 

CRP

CRP thresholds  

based on quarterly 

average within a 

year

CRP thresholds 

based on             

10% Level

0.217*** 0.691** 0.182*** 0.749** 0.177*** 0.709**

(0.000)       (0.015)   (0.000)   (0.013)   (0.000)   (0.025)   

0.324*** 0.254*** 0.354*** 0.255*** 0.372*** 0.260***

(0.000)       (0.000)   (0.000)   (0.000)   (0.000)   (0.000)   

0.276*** 0.278*** 0.286***

(0.000)    (0.000)   (0.000)   

Constant 0.515** 0.086 0.2460 0.582** 0.151 0.223 0.583** 0.173   0.221   

(0.034)   0.692 (0.268) -0.0160 0.486 0.313 0.016 (0.424)   (0.318)   

Quarterly dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Adjusted R
2

0.073 0.075 0.045 0.073 0.078 0.048 0.073 0.079 0.043

F-test p-values for difference 0.052 0.1262 0.002 0.103 0.001 0.159

 * Indicates statistical significance at the  10% level.

 ** Indicates statistical significance at the 5% level.

 *** Indicates statistical significance at the  1% level.

Note: Bank (i) - Quarterly(t) panel data. Estimated using Ordinary Least Square (OLS) . P-values are given in the parantheses. 

Model 3Model 2Model 1
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Looking at the coefficient of each capital regulatory pressure (        )   an interesting 

difference in the behavior of the speed adjustment of a bank’s capital ratio is found. The 

estimated coefficients for capital regulatory pressure based on the thresholds of quarterly average 

in a year are positive and significant at the 1% level with the value coefficient of          below 

thresholds is lower than          above thresholds in all  model specifications. The differences in 

the estimates between          
      and         

       in all models are significant as indicated by the 

p-values of F-tests at least at the 5% level of significance. The significant differences in 

adjustment speeds between below and above thresholds of capital regulatory pressures suggest 

that the adjustment speeds are slower when the actual capital ratio of s bank in time t-1 is below 

the quarterly average within one year. Since the individual regulatory capital pressure based on 

the average quarterly is generally much higher than the minimum requirement level of  8%, 

either banks or supervisors may still consider that it is not necessary to make faster adjustment to 

improve the bank's capital ratio when the bank’s actual capital ratio is below the threshold. In 

other words, the application of capital regulatory pressure based on the thresholds of quarterly 

averages within a year might not be binding.  

Meanwhile, the estimated coefficients for capital regulatory pressure based on the thresholds 

at the 10% level show positive and significance at least at the 5% level significance. 

Interestingly, the coefficient of          below thresholds is higher than the coefficient of 

         above thresholds in all of model specification. Here, it can be said that when the capital 

ratio of a bank is lower than the level of 10% whicht is almost nearing the minimum requirement 

of 8%, the supervisor will do tight monitoring and request the bank to adjust its capital ratio 

immediately, so that the adjustment speed is faster than the banks with capital ratios above the 

thresholds. Banks may increase capital ratios faster in response to extraordinary external pressure 
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from bank supervisors (Berger et al., 2008). The pressure will also depend on the threshold level 

determined by the supervisors of each bank. From hereit can be said that an application of capital 

regulatory pressure based on the 10% level, which is nearing the minimum capital requirement, 

is binding. However, since the differences in the estimates between          
      and         

       

based on the 10% level in all models are insignificant as indicated by p-values of the F-tests, 

analysis of the differences in responses between the capital ratio with        
       and       

        

should be addressed with caution. 

Table 5.9. Estimation Result of the Impact of Capital Regulatory Pressure on Bank Capital 

Adjustment Speeds Based on Equation 20 

 
 

 

Considering the differences in the estimates between        
      and       

       based on the 

10% level in all models are insignificant, equation (19) is re-estimated in table 8 by using only 

one dummy capital regulatory pressure for each definition of capital regulatory pressure in the 

following form: 

                     
                                             (20) 

Variables

CRP thresholds  

based on quarterly 

average within a 

year

CRP thresholds 

based on             

10% Level

CRP thresholds  

based on quarterly 

average within a 

year

CRP thresholds 

based on             

10% Level

CRP thresholds  

based on quarterly 

average within a 

year

CRP thresholds 

based on             

10% Level

0.219*** 0.717** 0.183*** 0.777** 0.177*** 0.729**

(0.000)       (0.013)   (0.000)   (0.011)   (0.000)   (0.023)   

Constant -0.020 0.0480 0.009 0.043 0.018 0.048

0.926 (0.831) 0.967 0.848 (0.934)   (0.830)   

Quarterly dummies Yes Yes Yes Yes Yes Yes

Adjusted R
2

0.030 0.017 0.024 0.017 0.023 0.016

 * Indicates statistical significance at the  10% level.

 ** Indicates statistical significance at the 5% level.

 *** Indicates statistical significance at the  1% level.

Model 1 Model 2 Model 3

Note: Bank (i) - Quarterly(t) panel data. Estimated using Ordinary Least Square (OLS) . P-values are given in the parantheses. 
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Table 5.9. presents the OLS estimation results for the impact of capital regulatory pressures 

on bank capital ratio adjustment speeds based on equation (20). The estimated coefficients for 

capital regulatory pressure, both based on the thresholds of quarterly average in a year and based 

on the 10% level thresholds, are positive and significant. Interestingly, the value for the 

coefficient of          based on the thresholds of quarterly average within a year is lower than 

the coefficient of          based on the 10% level thresholds. Again, this finding indicates the 

adjustments speeds of bank capital ratio is faster when the application of individual capital 

regulatory pressure is approaching the minimum requirements set by the regulator.  

5.5.4.  The Effect of Bank Capital Ratio Index on Bank Loan. 

Using all the estimation results of capital targets in table 5. 4 (model 1, 2, 3, 4, 5, and 6), the 

capital index based on equation (12) is calculated. An individual capital index is included in the 

bank loan’s model as one of explanatory variables. Following Berrospide and Edge (2010), the 

bank capital index variable was replaced with the actual bank capital ratio, capital buffer (the 

difference between actual capital ratio with minimum capital requirements 8%), and the ratio of 

total capital over asset to confirm, seen in models 7, 8, and 9.  

Table 5.10 reports the estimation result for the bank loan model based on equation (13) using 

the two step first difference and two step system GMM. The estimated coefficient of bank capital 

index (    ) are negative and statistically significant even only at 10% level of significance in all 

models specification. The negative and signifier indicate the capital ratio requirement still 

becomes a constraint for bank loan activity. In terms of magnitude, however, the coefficient of 

bank capital index is smaller compared to other factors that are used in the bank loan behavior 

model, indicating the less important role of bank capital in explaining bank loan behavior.  

Interestingly, the negative impact of the capital index variable is increased with higher 
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magnitude and significance if the capital index variable data is replaced with the actual capital 

adequacy ratio and the ratio of total capital over total assets as in model 7, 8 and 9. This finding 

is justifying the consistency of the model using the capital index that is calculated based on the 

target of bank capital ratio equation. 

Table 5.10: Estimation of the Effect of Bank Capital Ratio Index on Loans 

 
 

The estimated coeficient for the bank specific variable, the ratio of non performing  loan 

(NPL) and SECURITIES is insignifcant, while the estimated coefficient of  GDP is positive and 

significant, indicating output is an important determinant for banks in extending loans. In 

Difference GMM System GMM Difference GMM System GMM Difference GMM System GMM Difference GMM System GMM Difference GMM System GMM

Dep. Variable t-1 0.966*** 0.991*** 0.964*** 0.986*** 0.962*** 0.985*** 0.963*** 0.991*** 0.963*** 0.986***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

CAPITAL INDEXt -0.001* -0.001* -0.001** -0.001** -0.001** -0.001** -0.001* -0.001* -0.001* -0.001*

(0.058) (0.081) (0.019) (0.028) (0.017) (0.021) (0.079) (0.088) (0.011) (0.017)

NPLt -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.001 -0.001 -0.002 -0.001

(0.379) (0.577) (0.364) (0.547) (0.374) (0.547) (0.639) (0.818) (0.601) (0.730)

SECURITIESt -0.011 -0.007 -0.010 -0.007 -0.010 -0.007 -0.011 -0.007 -0.010 -0.007

(0.269) (0.334) (0.292) (0.289) (0.303) (0.307) (0.259) (0.329) (0.290) (0.279)

GDPt 0.015*** 0.015*** 0.016*** 0.017*** 0.016*** 0.017*** 0.014*** 0.016*** 0.015*** 0.017***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

BIRATEt -0.001 -0.005 -0.001 -0.005 -0.001 0.004 -0.002 0.005 -0.002 0.005

(0.861) (0.276) (0.833) (0.354) (0.743) (0.423) (0.652) (0.309) (0.628) (0.364)

Constant 0.143 0.222 0.242 0.151 0.220

(0.646) (0.480) (0.441) (0.639) (0.482)

Quarterly dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observation 1596 1596 1596 1596 1596 1596 1596 1596 1596 1596

Number of Groups 84 84 84 84 84 84 84 84 84 84

Number of Instruments 46 66 46 69 46 69 43 69 43 69

 AR (1) in first differences (p-value) 0.033 0.032 0.033 0.032 0.033 0.032 0.035 0.033 0.035 0.032

 AR (2) in first differences (p-value) 0.469 0.465 0.466 0.461 0.461 0.457 0.532 0.532 0.523 0.585

Hansen Test  (p-value) 0.115 0.122 0.137 0.181 0.121 0.177 0.105 0.159 0.114 0.179

Difference Hansen test (p-values)

   All system GMM instruments 0.386 0.485 0.486 0.422 0.422

   Based on lagged dependent variable only 0.127 0.235 0.204 0.131 0.131

Number of Lag Instruments

   Lagged dependent variables 2 to . 2 to . 2 to . 2 to . 2 to . 2 to . 2 to . 2 to . 2 to . 2 to .

   Explanatory  variables 1 to 8 1 to 13 1 to 8 1 to 14 1 to 8 1 to 14 1 to 7 1 to 14 1 to 7 1 to 14

Model 8 Model 9

Difference GMM System GMM Difference GMM System GMM Difference GMM System GMM Difference GMM System GMM

Dep. Variable t-1 0.963*** 0.989*** 0.930*** 0.971*** 0.931*** 0.971*** 0.944*** 0.974***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

CAPITAL INDEXt -0.001* -0.001* -0.004*** -0.005*** -0.004*** -0.005*** -0.007*** -0.009***

(0.045) (0.052) (0.001) (0.002) (0.001) (0.002) (0.012) (0.001)

NPLt -0.001 -0.001 -0.0004 -0.001 -0.0004 -0.001 -0.0004 -0.001

(0.638) (0.799) (0.910) (0.758) (0.895) (0.766) (0.905) (0.746)

SECURITIESt -0.011 -0.007 -0.005 0.011 -0.005 0.011 -0.027** -0.015

(0.274) (0.327) (0.583) (0.226) (0.613) (0.222) (0.031) (0.130)

GDPt 0.015*** 0.016*** 0.015*** 0.015*** 0.015*** 0.015*** 0.013*** 0.014***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

BIRATEt -0.002 0.005 -0.005 0.003 -0.005 0.003 -0.003 0.002

(0.620) (0.356) (0.248) (0.472) (0.258) (0.461) (0.521) (0.636)

Constant 0.174 0.339 0.294 0.671*

(0.586) (0.151) (0.210) (0.073)

Quarterly dummies Yes Yes Yes Yes Yes Yes Yes Yes

Observation 1596 1596 1596 1596 1596 1596 1596 1596

Number of Groups 84 84 84 84 84 84 84 84

Number of Instruments 43 69 70 72 70 72 70 69

 AR (1) in first differences (p-value) 0.035 0.033 0.035 0.036 0.035 0.036 0.035 0.036

 AR (2) in first differences (p-value) 0.529 0.528 0.489 0.481 0.488 0.481 0.526 0.511

Hansen Test  (p-value) 0.105 0.164 0.134 0.127 0.134 0.129 0.144 0.147

Difference Hansen test (p-values)

   All system GMM instruments 0.457 0.862 0.847 0.601

   Based on lagged dependent variable only 0.129 0.513 0.487 0.205

Number of Lag Instruments

   Lagged dependent variables 2 to . 2 to . 2 to . 2 to . 2 to . 2 to . 2 to . 2 to .

   Explanatory  variables 1 to 7 1 to 14 1 to 16 1 to 15 1 to 16 1 to 15 1 to 16 1 to 14

 * Indicates statistical significance at the  10% level.

 ** Indicates statistical significance at the 5% level.

 *** Indicates statistical significance at the  1% level.

Note: Bank (i) - Quarterly(t) panel data. Estimated using two step GMM. Capital index in model 1 - 6 is calculated based on table 4, as model 7 , 8, 9  using car, capital buffer and the ratio of total capital to total asset as capital index. We  consider bank-

specific variables as predetermined, while gdp, birate, and both capital regulatory pressures as exogenous variables . Standard errors are computed by Windmeijer's bias-corrected robust estimator. Time quarterly dummies included but not reported. The 

absolute z-values are given in the parantheses. 

Model 4 Model 5

Variables
Model 6 Model 7

Variables
Model 1 Model 2 Model 3
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addition, the result also shows that the monetary policy variable (BIRATE) also has 

insignificance in explaining bank loan availability that does not support the existence of bank 

lending channels in Indonesia during the period of observation. 

 

5.6. Conclusion  

The aim of this study is to examine the impact of capital requirements on bank capital ratio 

and its effect on bank lending activity through a change in bank capital ratio management. Using 

a quarterly panel data of 84 banks in Indonesia in the period of 2007-2011, this study works with 

the GMM system estimator to analyze the role of capital regulatory pressure on bank capital 

ratios by considering other important determinants of the capital ratio. In examining the role of 

capital regulatory pressure, this paper also takes into account the possible issue of the existence 

of cyclicality bank capital ratio in transmitting shock of output and the impact of monetary 

policy on bank capital ratio management in Indonesia. Constructing a bank capitalization index, 

this paper investigates the role of bank capital ratio changes due to the existence of capital 

regulatory changes on bank loans. This paper is the first attempt to examine explicitly the role of 

each bank capital regulatory pressure on bank capital ratio management and bank loan activity in 

Indonesia. This study also contributes to the literature that analyzing the impact of capital 

requirement set by the regulator on bank capital ratio management and then indicates the impact 

of capital requirements on bank loan activity.  

The bank capital ratio management model suggests that the dummy variable of individual 

capital regulatory pressure based on the quarterly average of real banks actual capital ratios has a 

positive role in explaining banks’ capital ratio changes. It means that the bank capital ratio 

increases/decreases in response to increasing/decreasing capital requirements. In addition, the 
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high capital ratio of a bank is also associated with other determinants such as risk considerations, 

the cost of tier1 capital, and the bank revenue (ROE). Furthermore, this study also find that 

capital ratio of small banks are higher than larger banks. With regards to economic condition, 

this paper finds a negative relationship between bank capital ratio and the growth rate of GDP, 

indicating that banks hold larger capital ratios during an economic downturn rather than in an 

upturn.  

The existence of capital requirement pressure also has a positive effect on the adjustment 

speeds on a bank’s capital ratio management towards its desired target.  An asymmetric effect is 

found between the individual capital regulatory pressure,          , based on the thresholds of 

quarterly average within a year which is lower than the coefficient of           based on the 10% 

level threshold. The coefficient of          based on the threshold of quarterly average within a 

year is lower than the coefficient of          based on the 10% level threshold. This finding 

indicates the adjustment speeds of the bank capital ratio is faster when the application of 

individual capital regulatory pressure is approaching the minimum requirements set by the 

regulator.   

From the bank loan model, it is found that banks adjust their volume of loans negatively in 

responding to a change in bank capital ratio due to an increase in capital requirements, indicating 

that bank capital requirements are still a constraint for bank loans. Comparing this with other 

possible important factors that affect the activity of bank loans, this study finds that the role of a 

bank’s capital ratio index is less important in effecting bank loan behavior in Indonesia. GDP as 

a proxy for demand factors as the main important variable that affects the loan activity. 

 Taking into consideration the existence of positive relationship between the individual 

capital requirement on bank capital ratio management and then a negative relationship between a 
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change in bank capital ratio variable with bank loan behavior, a gradual implementation of the 

Basel III in the form of higher capital requirements will enable banks to adjust their business and 

balance sheets to a new capital requirements regulation without interrupting the intermediation 

role of banks, so that this may not reduce the availability of loans in the economy. 

Regarding the finding on the negative movement between bank capital ratios management 

and the business cycle in Indonesia, there is a possibility of bank’s shortsighted behavior in 

managing capital ratio that is actually not elaborate in this study and can be considered for future 

study. In an upturn cyclical, banks usually expand their loans without building up their capital 

ratio as anticipation for the downturn period. In the downturn situation, the bank capital ratio 

may not absorb the existing risk that leads banks to maintain or increase their capital ratio 

through a reduction in lending. Therefore, to eliminate the possible adverse effect on bank loan 

during an economic downturn in particular if another crisis occurs, a counter-cyclical capital 

requirements policy during an upturn can be recommended. In the crisis situation as experience 

in 1997 and 2008, adding that the capital is very costly and this led banks to maintain or increase 

their level of capital ratio through a reduction in lending (Stolz and Wedow, 2011). Peydro 

(2010) suggests that counter-cyclical capital requirements can be used as a key mechanism for 

limiting significant risk taking of banks on the upside of the business cycle, and as a buffer to 

continue lending on the downside of the cycle. A countercyclical capital requirement has also 

recently been considered and recommended by the Basel Committee on Banking Supervision as 

a tool for macro-prudential policy. 

Considering this study has not explicitly distinguished the impact of capital requirements on 

bank capital ratio management and bank loan behavior between well capitalized banks and less 

capitalized banks, or between large and small banks, further research by splitting up the sample 
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data may enrich and provide better information for policy recommendations to address the 

impact of capital requirements on bank capital ratio behavior and the availability of bank loans. 

For example, Jokiipi and Milne (2008) find a capital buffer in large banks in pro-cyclical, while 

small banks are countercyclical. In addition, Francis and Osborne (2010) find that well 

capitalized banks are more willing to extend loans. In connection with the findings about 

asymmetric effects of individual capital requirements on the speeds adjustments of bank capital 

ratio, further research on the behavior of speed adjustment in relation to the condition and 

structure of the individual bank's balance sheet will provide a good understanding in the 

formulation of policies to influence the bank's capital and portfolio. 
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CHAPTER 6 : CONCLUDING REMARKS  

 

6.1. Summary  

This thesis empirically examines the role of capital requirements on bank loan behavior and 

monetary policy in Indonesia. To achieve that goal, three empirical studies were conducted. They 

are aimed to analyze what capital requirements role is in influencing the behavior of bank loans, 

the effect of capital requirements and the transmission of monetary policy, whether capital 

requirements encourage banks to maintain higher capital ratios (as well as other factors affecting 

the capital ratio of banks), and the role of capital requirements that affect the supply of bank 

lending through changes in capital ratios management. 

Chapter 2 introduces an overview of the regulation and development of the banking sector 

and its role in monetary policy in Indonesia. It includes a description of a more detailed structure 

and banking regulation in Indonesia and its role to give a more detailed background regarding 

the implementation of capital requirements in Indonesia and the development of some banking 

indicators.  

In chapter 3, the role of capital requirements in influencing the behavior of bank loans was 

investigated. The analysis is divided into two stages. First, the development of key variables that 

play a role in the bank loan market in Indonesia were evaluated. From this analysis it can be 

suspected that there is an indication that the banking industry in Indonesia is still not at optimal 

lending as reflected in the low ratio of loans to GDP. In addition, bank placements of securities 

in the form of central banks and government bonds have been stable since 2007. In the meantime, 
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the development of the bank's capital is observed, which continues to show improvement. If the 

development of loans, securities and capital is associated with the efforts towards the 

implementation of the Basel III capital requirements, which require higher capital requirements, 

it can be presumed that the possibility of efforts to maintain a current bank capital remain high 

and also have a negative relationship with lending. Furthermore, empirical tests using the 

disequilibrium model with monthly aggregate data from January 2001 to May 2009 are 

performed and find that capital requirements have a negative role in explaining the supply of 

bank loans in Indonesia. 

In chapter 4, this thesis attempts to provide evidence of the impact of bank capital 

requirements on banks’ loans and on monetary policy in Indonesia, in particular to investigate 

whether the regulation of capital requirements constrains the effectiveness of monetary policy. 

Using aggregate monthly data from January 2001 to May 2009 this paper works with an impulse 

response analysis from a vector auto regression (VAR). The result identifies the enforcement of 

capital requirements, which lower bank lending and hamper the effectiveness of a loose 

monetary policy to support the availability of bank lending after the 1997 crisis. In addition, the 

impact of capital requirements on the transmission of monetary policy through bank lending 

channels in Indonesia is found. The CAR shows a negative and gradually decaying response. 

With the existing CAR, it is observed that there are fewer numbers of bank loans, indicating that 

bank lending responses to monetary policy shocks is decreasing. Our findings is in line with the 

theoretical predictions of Thakor’s (1996) model that states in the presence of capital 

requirements, a loose monetary policy that works through lowering short-term interest rate 

greater than long-term rates could encourage a bank to shift its investment from lending to 

securities, so that  the aggregate supply of loans decrease. 
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Chapter 5 examines the impact of capital requirements on bank capital ratios and investigates 

the determinants affecting bank capital ratios. In addition, this thesis evaluates the impact of 

capital requirements on a bank’s capital ratio and its effect on bank lending activity through a 

change in bank capital ratio management.  Using a quarterly panel data of 84 banks in Indonesia 

in the period of 2007 to 2011, this paper works with the GMM system estimator to analyze the 

role of capital regulatory pressure on banks’ capital ratios by considering other important 

determinants of the capital ratio. In examining the role of capital regulator pressure, this paper 

also takes into account the possible issue on the existence of cyclicality bank capital ratio in 

transmitting shock of output and the impact of monetary policy on bank capital ratio 

management in Indonesia. Constructing a bank capitalization index, this paper investigates the 

role of bank capital ratio changes due to the existence of capital regulatory changes on bank 

loans. This paper is the first attempt to examine explicitly the role of each bank capital regulatory 

pressure on bank capital ratio management and bank loan activity in Indonesia. This study also 

contributes to the literature that analyzing the impact of capital requirement set by the regulator 

on bank capital ratio management and then indicates the impact of capital requirement on bank 

loan activity.  

From the bank capital ratio management model, the dummy variable of individual capital 

regulatory pressure based on the quarterly average of bank actual capital ratio is found to have a 

positive role in explaining bank capital ratio changes, indicating bank capital ratio 

increases/decreases in response to increased/decreased capital requirements.  High capital ratio 

of banks is also associated with other determinants such as risk considerations, the cost of tier1 

capital, and the bank revenue (ROE). We also find that the capital ratios of small banks are 

higher than larger banks. With regards to economic conditions, this paper finds a negative 



112 
 

relationship between the banks’ capital ratio and the growth rate of the GDP, indicating that 

banks hold a larger capital ratio during an economic downturn rather than in an upturn.  

Another finding from this chapter is that capital requirement pressure also has a positive 

effect on the adjustment speeds on bank capital ratio management toward its desired target. The 

adjustment speeds of a bank’s capital ratio are faster when the application of individual capital 

regulatory pressure is approaching the minimum requirements set by the regulator.   

From the bank loan model, it is found that banks adjust their volume of loans negatively in 

responding to a change in their capital ratio due to an increase in capital requirements, indicating 

that capital requirements is still a constraint for bank loans. Comparing with other possible 

important factors that affect the activity of bank loans, this study finds that the role of the bank 

capital ratio index is less important in effecting a bank’s loaning behavior in Indonesia. GDP as 

proxy for demand factors in as the main important variable that affects  loan activity. 

6.2. Some Policy Implication 

From this chapter some policy recommendations can be considered as follows: 

 Study in chapter 3 that found a negative role of capital requirements and the policy rate (SBI 

rate) on the supply of loans, while considering that the credit market is dominated by the 

demand side, the measures taken on the supply side in the form of changes in interest rates or 

changes in capital requirements have the potential to become ineffective.  

 Taking into consideration that the loan market is highly influenced by demand factors, 

policies, such as credit guarantees efforts, empowerment and assistance to potential 

borrowers are among the best choices to be considered for loan improvement.. 

  Study in chapter 4 that found a decrease in the response of bank lending due to the presence 
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of capital requirements implies that monetary policy decisions need to consider the ratio of 

capital in the bank. On the other hand, it could be interpreted that, if there is a need to control 

the amount of bank loans in the market, the use of capital requirements can be considered as 

a tool in addition to the interest rate, or it could be a combination of the two. 

 From chapter 5, considering the existence of a positive relationship between individual 

capital requirements on bank capital ratio management and then a negative relationship 

between a change in the bank capital ratio variable with bank loan behavior, a gradual 

implementation of the Basel III in the form of higher capital requirement will enable banks to 

adjust their business and balance sheets to a new capital requirements regulation without 

interrupting the intermediation role of banks, which may not reduce the availability of loans 

in the economy. 

 Regarding the finding on the negative movements between bank capital ratio management 

and the business cycle in Indonesia, there is a possibility of a bank’s shortsighted behavior in 

managing their capital ratio that is actually not elaborated in this study and can be considered 

for future study. In an upturn cyclical, banks usually expand their loans without building up 

their capital ratio in anticipation for the downturn period. In the downturn situation, a bank’s 

capital ratio may not absorb the existing risk that leads banks to maintain or increase their 

capital ratio through a reduction in lending. Therefore, to eliminate the possible adverse 

effect on bank loans during an economic downturn, in particular, if another crisis occurs, a 

counter-cyclical capital requirements policy during an upturn can be recommended. In a 

crisis situation, as experience in 1997 and 2008, adding that the capital is very difficult and 

this led banks to maintain or increase their level of capital ratio through a reduction in 

lending (Stolz and Wedow, 2011). Peydro (2010) suggests that counter-cyclical capital 
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requirements can be used as a key mechanism for limiting significant risk taking of a bank on 

the upside of the business cycle, and as a buffer to continue lending on the downside of the 

cycle. A countercyclical capital requirement has also recently been considered and 

recommended by the Basel Committee on Banking Supervision as a tool for macro-

prudential policy. 

 

6.3. Limitation of this Study  

This study has some limitations and drawbacks. First, data observation in all chapters is 

relatively short in terms of time series. Interpretation and analysis is done and is valid only for 

the period of the observations made. The addition of other observation periods may change the 

results and interpretation. The use of a longer series of data or different periods of observations 

will be a challenge to test the consistency of the results especially for chapters 3 and 4. The use 

of different periods of individual data for chapter 5 also may create changes to the conclusions of 

the role of capital requirements on bank lending. 

The data used in chapters 3 and 4 is aggregate data. There is the possibility of differences in 

the behavior of banks by ownership or size of assets. The analysis in chapter 5 is not 

distinguished by the sample group, either by ownership, size, and the amount of their owned 

capital ratio. Re-estimation of the sample group can enrich the analysis and the findings are very 

useful for policy formulation. 
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6.4. Future Research  

Referring to the limitations of this research, several opportunities for further research can be 

considered. First, future research needs to be done using the data with a longer period. With long 

periods of data, the consistency test for the estimation result can be done by dividing the period 

of the sample.  

Second, future studies also need to consider the analysis by splitting the sample into groups 

of banks, capital ratios, assets, and the possibility of another group. Studies with the division of 

the sample period and the sample grouping can enrich the analysis and provide a complete 

picture for policy formulation. 
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