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Abstract 

 

Banks’ choice regarding credit portfolio 

composition is a rational strategy to 

manage risk and enhance performance. 

Thus, sectoral credit concentration has 

implications on the banks’ risk taking 

behaviour and profitability. This paper 

assesses the effect of credit concentration 

and risk in Zambia, using bank-level 

data. Zambia’s financial sector reforms 

have been widely acclaimed, but there 

are visible contradictions between 

expectations of these reforms and actual 

outcome in terms of the banks’ conduct. 

We characterize the evolution of sectoral 

credit concentration and risk 

conditioned on bank size clusters.    Our 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

analysis shows that small banks have a 

less diversified credit portfolio than 

medium and large sized counterparts. 

We also note that banks’ credit 

concentration is inversely related to risk, 

a result which appears at variance with 

theoretical expectations. We argue that 

by concentrating lending to few sectors, 

banks are able to reduce costs of 

monitoring and hence risk, which in turn 

improves overall profitability. From a 

policy perspective, the regulatory 

authorities should explore alternative 

measures to mitigate risk, rather than 

restricting exposure to given sectors, 

which have a minimal concentration-risk 

impact.  
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1 Introduction 

 

One of the hallmarks of Zambia's economic policies initiated in the early 1990s was the removal 

of administrative controls on credit allocation and in setting of interest and exchange rates. The 

reforms also entailed improvement of supervisory and regulatory framework governing the 

financial sector in general and the banking industry in particular. Prudential regulation and 

supervision framework has been strengthened, and banks’ setting of interest rates is now 

determined by risk-return considerations. Over the past three decades, significant progress has 

been made with regards to the operating environment in the financial sector. The number of 

commercial banks has increased. The past decade has particularly witnessed a wave of foreign 

bank participation in the Zambian banking industry. Out of the 19 registered banks in 2014, 13 

were subsidiaries of foreign banks, 4 were locally incorporated private banks and two were partly 

owned by the government. In turn, the entry of new banks has helped raise the level of competition. 

In 2014, the share of the four largest (foreign) banks in industry assets stood at 55.4%, down from 

68% in 2008. 
 

Despite the relative increase in competition however, banks’ lending to the private sector is still 

low and concentrated in few sectors. In 2014, banks’ credit to the private sector stood at less than 

15% of GDP. Financing constraints are especially acute for small and medium enterprises (SMEs). 

According to the enterprise survey of the World Bank conducted in 2013, only 9% of Zambian 

firms interviewed reported having a loan or line of credit from a commercial bank. This showed a 

marked decrease from 16% reported in 2007. Although access to finance remains a real challenge 

among Zambian businesses, banks have recently increased the share of lending to SMEs in total 

credit portfolio. In 2011, credit to SMEs accounted for 21% of total loan portfolio, an improvement 

from 17% in 2010. 

 

This study focuses on an important yet largely unexplored aspect of the banks’ lending behaviour 

in developing countries, namely the effect of sectoral credit concentration on performance. 

Globally, evidence on sectoral credit concentration and bank performance is sparse, and largely 

inconclusive. Most of the empirical research has focussed on advanced economies, especially the 

United States and Europe (see for instance, Acharya, et al., 2006). Only few studies have analysed 

the relationship between credit concentration and performance and risk, see for example, Tabak et 

al. (2010) for Brazil and Afzal and Mirza (2012) for Pakistan. Our study is therefore timely and 

relevant particularly given the prevailing high sectoral concentration of loans in Zambia and the 

important implications this has in determining bank failures. To our knowledge, no such study has 

been undertaken in Zambia. Therefore, the lessons drawn from our analysis provide useful insights 

on shaping future policy aimed at improving performance of commercial banks in Zambia. 

 

The rest of the paper is organized as follows. Section 2 presents stylized facts on the banking sector 

in Zambia while Section 3 provides a measure of sectoral credit concentration, derived from the 

Hirschman-Herfindahl index. Data issues and descriptive analysis are presented in Section 4, while 

Section 5 presents our econometric methodology and empirical results. Section 6 is the conclusion. 
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2 Stylized facts on the Zambian banking sector 

 

2.1 Macroeconomic environment and banks’ lending 

 

Zambia’s economic and financial sector reforms ushered in new dynamism in the economy. 

However, until 2003, the Zambian economy experienced periodic macroeconomic imbalances, 

largely manifested in persistent fiscal deficits, which fuelled inflation and expansion of public 

debt. Macroeconomic instability was exacerbated by the banking crisis in the mid-1990s to early 

2000s. The banking crisis, which resulted in nullification of more than 10 operating licences, 

caused losses to tax payers and depositors estimated at about 7% of GDP (Martinez, 2006).  

 

Macroeconomic conditions have improved markedly since 2003, underpinned by a sound policy 

environment, sustained macroeconomic stability and the high price of copper, Zambia’s main 

source of foreign exchange. Thus, over the decade of 2003-2013, economic growth was 

sustainably high, averaging above 6%. This growth was largely driven by expansion in agriculture, 

construction, transport and communications, the public sector, wholesale and trading and, mining 

(Table 1). Although macroeconomic imbalances have resurfaced as evidenced by rising fiscal 

deficit and attendant inflation to 7.8% in 2014 from 7.0% in 2013 coupled with slow growth to 5% 

from 6.7% over the same period, weighed down by the sharp fall in copper prices and acute power 

outages, the government has continued with the reform agenda in order to foster economic 

diversification. 

 
 

Table 1: GDP Distribution by Sector (Percent of GDP) 

  1998 2003 2007 2010 2013 Average 

Agriculture, forestry, fishing & hunting 16.3 15.2 12.9 12.5 10.9 13.6 

       of which Fishing 3.0 2.7 2.2 1.8 1.4 2.2 

Mining and quarrying  9.0 7.7 8.5 9.9 7.8 8.6 

       of which metals 8.8 7.6 8.4 9.9 7.7 8.5 

Manufacturing 10.5 10.9 10.2 9.2 9.2 10.0 

Electricity, gas and water 3.0 2.7 2.5 2.4 2.3 2.6 

Construction 4.8 6.9 11.1 11.8 13.4 9.6 

Wholesale and Retail Trade; Restaurants and hotels 18.1 18.9 16.9 15.3 14.5 16.7 

Transport, storage and communication                6.2 6.1 8.3 9.9 2.0 6.5 

Finance, real estate and business services          8.5 7.7 7.1 7.1 12.0 8.5 

Public Administration and defence                       4.3 3.9 3.4 2.8 7.7 4.4 

 Other                               7.6 9.6 8.3 7.5 11.0 8.8 

Gross domestic product at basic prices / factor cost 100.0 100.0 100.0 100.0 100.0 100.0 

Source: Central Statistics Office          
 

Between 2005 and 2013, a combination of strong economic growth and macroeconomic stability 

produced a favourable environment for banks’ lending to the private sector. In particular, from 

2005, credit to the private sector increased, reaching 12.2% of GDP in 2008 from 4.8%, more than 

a decade after the start of the reform process in 1992. In 2008, bank lending represented 44% of 

banks’ assets, up from 30% in 1998. However, the onset of the global financial crisis in 2008 
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curtailed bank lending, which shrunk to about 10.0% of GDP (15% of assets) in 2009 as banks 

shifted into safer assets. Concomitantly, banks’ liquid and cash reserves at the central bank and 

investment in securities rose sharply from 2009 before levelling off in 2010 and have remained 

stable since then. Table 2 provides composition of banks’ assets. 

 

Table 2: Composition of banking sector assets and credit to private sector  

Composition of bank assets (% share of total assets) Credit to 

private 

sector (% 

of GDP) 

 Securities Loans 

Balances with 

the Central 

Bank 

Foreign 

Assets 

Other 

Assets 

2001 17.9 31.2 10.7 25.0 15.1 6.6 

2002 22.4 20.8 13.2 26.2 17.4 5.6 

2003 26.2 24.5 12.5 18.9 17.9 6.0 

2004 20.5 29.3 12.6 21.7 16.0 7.0 

2005 21.4 31.4 12.4 14.8 20.0 6.6 

2006 20.1 33.8 19.6 16.1 10.5 8.2 

2007 17.7 41.4 15.1 16.1 9.8 9.7 

2008 13.6 44.3 15.9 13.8 12.4 12.2 

2009 20.5 14.7 38.7 14.1 12.0 10.0 

2010 18.6 39.8 18.9 15.6 7.1 9.2 

2011 24.0 43.1 7.5 16.8 8.5 13.5 

2012 20.5 47.1 12.0 9.9 10.5 16.2 

2013 21.9 44.1 12.1 10.8 11.1 16.5 

2014 18.6 43.7 14.7 10.8 12.2 17.1 

Average 18.6 34.7 14.1 18.7 13.9 10.3 

Source: Authors' computations from BoZ data and World Bank’s WDI (online edition) 

 

Banks’ reserves more than doubled to about 40% in 2009 from 16% in 2008. During the same 

period, the share of banks’ assets held in Treasury securities also increased. However, since 2010, 

banks have scaled back their liquid asset positions and credit expansion has recovered but still 

below the level reached in 2008 before the global financial crisis intensified. After a steep decline 

in 2010, bank credit to the private sector has increased, reaching 17.1% of GDP in 2014, the highest 

ever recorded. Although credit to the private sector has steadily increased, it remains far below the 

level in lower middle income country peers of 42.1%. This could reflect high risk aversion of the 

banks operating in Zambia, despite large liquidity hoardings. Liquid assets, measured narrowly 

here by assets held at the central bank, have also picked up strongly in recent years, after a sharp 

fall in 2011. 

 

2.2 Bank’s credit allocation to the economy 

 

As noted above, bank credit to the private sector has steadily been rising but it remains lower than 

that of Zambia’s peers. The severity of credit constraints in Zambia is especially acute for small 

and medium enterprises, which have also been significantly impacted by the interest rate caps 

imposed on commercial banks by the central bank. In January 2013, the central bank introduced 
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interest rate ceilings on commercial bank and non-bank institutions in order to reduce cost of 

borrowing and hence spur lending to the SMEs, which had previously been shunted from the 

formal credit market. 

 

The banks’ credit allocation to the private sector also differs from sector to sector and by type of 

borrower (see Figure 2). The banks’ choice of sectors to lend is not always determined by the 

sectors’ contribution to GDP and employment. More often than not, it is informed by banks’ own 

assessment of the viability and riskiness of the sector.  

 

  
Source: Authors’ computations from BoZ data 

 

 

Figure 2 shows banks’ lending to the real economy by borrower type. From the chart, we can see 

that until 2006, private corporations had been the main recipients of credit. However, 

improvements in macroeconomic conditions post-HIPC completion point, lifted the risk veil and 

opened up opportunities for banks’ lending to other segments of the economy. This was in part 

due to fall in yields on Government securities following a reduction in domestic borrowing by the 

Treasury. The fall in Treasury bill yields was accompanied by a corresponding decline in banks’ 

lending interest rates (see Figure 3).  

 

Following the lending interest rate cap, the spread between Treasury bill rates and lending rate 

declined. Trimmed margins pushed banks to search for alternative lending market. Concomitantly, 

personal loans and lending to households nearly doubled from 15% of total loans in 2006 to 27% 

in 2007 and since 2008, the share of loans the household sector has averaged one third of the 

banks’ loan portfolio. Conversely, over the same period, the proportion of credit due to private 

firms has been declining. Thus, loans to households have proved more resilient to external shocks. 
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Source: Bank of Zambia 

 

 

In analysing banks’ lending to the private sector, it is important to get a comprehensive picture by 

capturing all the sectors of the economy. In Zambia, 13 distinct industrial sectors can be identified. 

Six of these sectors account for slightly more than half of the total loans to the private sector. The 

other seven sectors account for the remainder, with personal loans the single largest sector with a 

33% share. To capture these seven sectors, we follow Chen et al., (2013) and create a ‘synthetic’ 

sector, obtained by summing up banks’ outstanding credit to these sectors. We call this composite 

synthetic sector ‘Others’. 

 

Table 3 below shows the pattern of sectoral credit distribution by bank size cluster. We use a 

benchmark asset size of US$220 million provided by Beck et al., (2011) as the average bank size 

in Africa to classify banks by size in the Zambian banking industry. This classification is consistent 

with that used by Zambia’s central bank (Bank of Zambia). Banks with total assets in excess of 

the assets threshold of US$220 million are classified as large banks. Medium sized banks have 

average assets value of between US$50 million and US$220 million while banks with average 

assets value below US$50 million are classified as small.  

 

Over the past decade, the most dramatic change in bank lending behaviour affected the agriculture 

and energy sectors. The share of bank lending to agriculture has fallen from nearly one third in 

2004 to just above 13% in 2014. Although the decrease is symmetrical across all bank size 

categories, it is more severe for small banks than for medium and large banks. The small banks’ 

low lending to agriculture sector could be explained by growing risk aversion amidst tight liquidity 

conditions. As a result, we observe a shift in small banks’ lending towards manufacturing and 

whole and retail trade, two of the safest sectors. 

 

The shift in credit allocation to the manufacturing sector is encouraging however, especially that 

small banks specialise in lending to the SMEs, many of which are in light manufacturing. This 

bodes well for economic diversification, productivity and employment creation in the Zambian 

economy. Sustaining banks’ allocation to the manufacturing sector could revitalise the economy, 
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Figure 3: Interest rates and inflation (% p.a)
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by increasing the share of the sector to GDP from the current 10%. In contrast, although the 

wholesale and retail trade sector is also largely populated by small and medium enterprises, many 

of these firms are family owned and highly informal, with low productivity and limited 

employment creating intensity.  

  
Table 3:  Sectoral share of credit to the private sector (%, end period) 

Sectors Agriculture Mining Manufacturing Energy Construction 

Wholesale 

and retail 

trade 

Others Total 

Bank Size Cluster          

           

Large 

2004 

34.4 4.0 11.5 7.2 1.8 13.6 27.6 100.0 

Medium 30.3 4.5 13.0 6.2 2.0 13.9 30.1 100.0 

Small 18.9 9.0 6.9 0.0 5.2 6.2 53.8 100.0 

Total 31.5 4.5 12.1 6.3 2.1 13.5 30.1 100.0 

           

Large 

2007 

22.1 2.8 11.0 2.7 3.0 11.2 47.1 100.0 

Medium 21.9 4.2 11.2 3.0 3.7 11.3 44.8 100.0 

Small 10.4 8.4 8.5 0.1 5.4 6.7 60.6 100.0 

Total 21.7 3.7 11.0 2.8 3.4 11.2 46.1 100.0 

           

Large 

2009 

21.3 3.4 10.1 1.7 1.1 11.9 50.5 100.0 

Medium 20.0 4.4 12.9 1.8 3.1 10.6 47.2 100.0 

Small 6.5 6.1 7.2 1.7 6.4 10.7 61.3 100.0 

Total 19.8 4.1 11.5 1.8 2.5 11.1 49.2 100.0 

           

Large 

2011 

18.5 3.6 13.2 0.8 2.4 10.2 51.3 100.0 

Medium 18.1 4.1 12.3 1.7 3.7 11.1 49.0 100.0 

Small 2.7 6.4 6.5 2.1 6.4 10.7 65.2 100.0 

Total 17.7 4.0 12.4 1.4 3.3 10.7 50.5 100.0 

 

2014 

        

Large 16.8 6.1 12.3 1.1 1.2 7.7 54.8 100.0 

Medium 20.4 3.1 8.6 0.8 5.3 12.7 47.9 100.0 

Small 6.3 3.5 12.0 4.6 13.7 13.8 46.1 100.0 

Total 13.3 4.0 11.0 2.5 7.9 11.9 48.5 100.0 

 Notes: Trade – Whole and retail trade; Others: Restaurants and Hotels; Transport and communications; Financial Services; 

Community and Social Services; Real Estate; Other unclassified sectors 

Source: Author’s computations from BoZ data 

 

For the energy sector, banks’ average share in total credit declined to 2.5% in 2014 from 6.3% a 

decade earlier. This decrease mimics the declining contribution to GDP over the intervening 

period, albeit of a smaller magnitude. The share of the energy sector (electricity, gas and water) to 

GDP has remained generally flat, falling marginally to 2.3% in 2013 from 2.7% in 2003. The 

critical shortage of electricity supply blamed on low water levels and the attendant economy wide 

domino effects in 2015 highlight the critical need of infrastructure development in the energy and 

water sector. In particular, banks’ long-term lending to the energy sector could alleviate the 

financing needed to improve supply of power and energy to unlock the productivity potential in 

other sectors, especially in manufacturing and mining, both of which are energy intensive. 

However, given the dominance of the public sector in water and energy, necessary reforms must 

be implemented to remove the constraints to private sector investment. 

 

The category ‘Others’ has been the greatest beneficiary from the shift in the banks’ sectoral credit 

distribution. Between 2004 and 2014, the share of credit allocated to this composite sector rose by 

more than 60% to about half of total bank lending, from nearly one third. This is mainly due to an 
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increase in the personal loans category which accounted for more than 60% of the loans in this 

synthetic ‘Others’ sector and 36% of total credit outstanding in 2014.  

 

Performance of the agriculture sector is mirrored in the flow of credit allocation to this sector. 

Since 2003, agriculture sector contribution to GDP has declined to an average of 11% from 15% 

in 2003. Gross bank credit share to the agricultural sector has fallen in tandem, reaching 13% in 

2014 from 32% in 2004. The decline in credit allocation has been uniform across all three bank 

size categories although large banks have maintained their position as the main lenders to the 

sector. Lending by small banks has shrunk threefold to only 6% in 2014 from 18.9% a decade 

earlier. 

 

 

3 Measuring banks’ sectoral credit concentration  

 

The most common measure of loan portfolio concentration applied in the literature is the 

Hirschman-Herfindahl Index  HHI . A low value of the HHI denotes lower bank’s exposure to 

a given sector while the converse implies a high level of concentration. The HHI is particularly 

popular among regulators as a screening device while bankers use it as a monitoring and planning 

tool (Rhoades, 1993). In empirical studies, Acharya et al., (2006) use the HHI to assess loan 

portfolio concentration/diversification and its effect on return and risk of Italian banks. The authors 

do not find evidence that sectoral diversification of loans improves performance or reduces risk 

among Italian banks. Others include Afzal and Mirza (2012) for Pakistan, with results showing 

positive relationship between concentration and risk.  

 

The HHI is computed as follows:  





N

i

tibtb sHHI
1

2

,,,    (1) 

 

where s is relative exposure of bank b to economic sector 1,.......,i N  in period 1,.......,t T . 

Relative sectoral exposure, tibs ,, is given by the following expression: 

 

  





N

i

tib

tib

tib

X

X
s

1

,,

,,

,,
   (2) 

 

where X is individual bank’s loan portfolio. Thus defined, HHI  is bounded between 0 and 1 with 

a maximum value of 1 representing total credit concentration while a value of zero denotes 

complete diversification. In general, higher values indicate increasing specialisation (high 

concentration) and lower values denote increasing diversification (lower concentration). 

  

A major weakness of the HHI is that it does not take into account the risk associated with a given 

portfolio. Some sectors are more vulnerable to economic business cycles than others and this 

should be reflected in concentration/diversification indices. Chen, et al., (2013) attempt to address 

this shortcoming by applying a risk-adjusted measure  riskHHI to Chinese listed banks’ loan 
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portfolios. A high value of riskHHI shows more concentration and exposure to sectors with large 

systemic risk. The main limitation of the riskHHI is that it depends on availability of data on 

market and sector returns. For most developing countries, where the capital market is 

underdeveloped and trading activity is restricted to few listed companies, such data are hard to 

find. Thus, relying on few publicly listed companies in markets where private owned banks 

dominate lending activity could bias the results (see also IMF, 2013). 

 

 

4 Sectoral concentration and bank performance 

 

The global financial meltdown triggered by the 2008 US subprime crisis has renewed the debate 

on sectoral loan portfolio concentration vis-à-vis banks’ performance and financial stability. Banks 

are faced with a trade-off between sectoral diversification, which lowers exposure to a particular 

sector and sectoral specialisation which lowers the cost of information gathering on borrowers, but 

imposes potential risks in an event of an economic shock to the concentrated sector. 

 

Theory makes contradictory predictions about the effect of sectoral loan concentration on bank 

performances. On one hand, traditional banking and portfolio theory posits that sectoral credit 

diversification can reduce the risk of financial losses (Diamond, 1984) as well as reduce financial 

intermediation costs created by presence of information asymmetries. On the other hand, corporate 

financial theory postulates that sectoral credit concentration strategies could generate additional 

benefits resulting from reduced loan monitoring costs for banks operating in sectors in which they 

have gathered an expertise. High monitoring costs associated with lending to a large number of 

sectors may make it cheaper to maintain a more concentrated loan book (Stomper, 2004). From a 

theoretical perspective, Winton (1999) argues that the benefits from sectoral loan diversification 

are higher when downside risks are low for the respective sector. Conversely, sectoral 

diversification reduces bank's monitoring abilities, thereby impacting performance. Empirical 

work by Acharya, et al., (2006), Hayden, et al., (2006) and Kamp, et al., (2005) supports the view 

that sectoral specialisation entails higher monitoring quality and results in lower loan loss rates. 

 

However, if a bank’s loan book is concentrated in a specific sector or a number of highly correlated 

sectors, then a shock affecting debtors’ ability to repay their loans may cause bank financial 

distress. In such a situation, banks must hold enough capital to allow for sectoral concentration of 

loan portfolios. Dullman and Maaschelein (2006) estimate the effect of sector concentration on 

economic capital and find that sector concentration risk is the main contributor to economic capital 

for all portfolios. Using an adapted methodology, the IMF (2013) finds that banks in countries 

belonging to the Gulf Cooperation Council generally have sufficient capital in light of the 

concentration risks they currently face in their credit portfolios. 

 

Overall, research on the relationship between sectoral credit diversification and bank performance 

has been inconclusive and largely focused on advanced economies. In developing countries, the 

evidence is sparse. Notable exceptions include Tabak, et al., (2010) for Brazil and Ávila et al, 

(2012) for the Mexican banking industry. Beck and De Jonghe (2014) provide evidence from 

cross-country analysis and show that sectoral loan concentration increases volatility and systemic 

risk exposures and does not lead to higher returns.  
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One of the reasons for limited research in developing countries is due to lack of detailed bank level 

data to assess the degree of sectoral credit concentration and how this might impact performance. 

The availability of relatively rich and detailed data from banks’ prudential returns provides a 

compelling reason for empirical work to uncover effects of loan portfolio diversification on banks' 

performance in emerging and developing economies.  

 

In Zambia, specifically, this need is reinforced by the country’s changing financial and economic 

landscape which has shaped banks’ lending behaviour and performance over the past three 

decades. However, only recently has there been increased interest to evaluate different factors 

affecting performance of commercial banks, and their relevance to the Zambian economy. A casual 

analysis highlights the banks’ highly concentrated lending in terms of size and across sectors.  
 

4.1 Bank size and sectoral credit concentration 
 

Sectoral credit allocation and concentration may vary according to bank size. Table 4 presents 

average sectoral credit concentration by size. From Table 4, we note that banks’ lending was highly 

concentrated in the following sectors: construction, manufacturing and energy. This means that 

very few banks account for the bulk of credit allocated to these sectors. As can be seen from 

individual bank size classification, small banks have the least diversified credit portfolios with 

average exposure to manufacturing, construction, agriculture and energy sectors lower than for 

other bank size categories. Across all sectors, small banks have an average HHI of 0.55 compared 

with 0.42 for medium banks and 0.37 for large banks and sample mean of 0.44. Small banks 

account for less than 5% of total loans in the banking industry. 
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Table 4: Bank size cluster and sectoral credit concentration (2001-2014)  

Bank 

Size 
Agriculture Construction Manufacturing Mining Energy 

Wholesale, 

Retail and 

Trade 

Others 
All 

Sectors 

Large 0.34 0.44 0.40 0.35 0.39 0.33 0.32 0.37 

Medium 0.41 0.45 0.51 0.39 0.55 0.66 0.29 0.42 

Small 0.58 0.61 0.62 0.49 0.57 0.51 0.49 0.55 

All 

banks 
0.44 0.50 0.50 0.41 0.49 0.38 0.37 0.44 

Source: Authors' computations from BoZ data  

 

In contrast, the large banks, which account for about 80% of total private sector credit, are more 

diversified in their lending behaviour. For all sectors, the average HHI of large banks is 0.37, 

lower than the sample mean and that for small banks. Generally therefore, large banks have no 

specific preference for a single sector. In other words, they attach equal importance to all the 

sectors but this does not imply that the shares of credit are equal for all sectors.  

 

Access to credit for the agriculture sector is essential, given the importance of the sector in the 

economy and the country’s diversification strategy. Most large banks often have specialised units 

devoted to the analysis of the dynamics affecting agriculture performance and the lending is 

informed by careful assessment of the risks and opportunities presented by the sector. Thus, large 

banks use their inherent comparative advantage and expertise to acquire sufficient knowledge 

about the sector and the factors affecting its performance.   

 

However, given agriculture in Zambia is predominantly rural and subsistence in nature, populated 

by small scale farmers which have low quality of collateral or none at all, the transactions costs of 

processing loan applications for a large number of smallholder farmers may be onerous. In such 

situation, the specialised units of the banks only serve more established and better collateralised 

commercial farmers. Less so for the mining sector, which has large ticket project items. The low 

lending to the sector could be explained by the fact mining industry projects have long gestation 

periods requiring long-term finance. In the meantime, lending by Zambian banks is of short-term 

nature, with maturity not exceeding 12 months, mainly aimed at meeting working capital needs of 

their borrowers.  

 

Furthermore, the mining industry in Zambia is predominantly foreign owned and financing of 

domestic operations is normally arranged by parent holding companies, leaving local management 

to procure credit for day-day operational issues from the local credit market. Thus, the demand for 

loans in Zambia may thus be small. This would however, allow the banks to allocate more credit 

to other sectors, particularly manufacturing which has low risk. For the wholesale and retail trade 

sector, the volume of lending by the large banks is mostly for small ticket projects or services, 

serving family owned businesses. This is the segment of the market where small and medium sized 

banks have a relatively large presence. In fact this is the sector where most medium sized banks 

lend to, as evidenced by the large size of the HHI of 0.66, double that of their smaller counterparts. 

 

Focusing on leading sectors with potential for engendering structural transformation in the 

economy, lending by the large banks is less concentrated in agriculture than in manufacturing and 
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energy. On average, each of the four large banks accounts for a relatively small share in the sector. 

However, this does not mean that less credit was allocated to sector. In contrast, for the sample 

period, large banks accounted for 14% of total credit to the real economy against 10% for retail 

and only 6% in the manufacturing sector. 

 

Small sized banks are the least diversified, as seen by the clustering of lending to virtually all 

sectors of the economy. Unlike their large and medium counterparts, few small banks concentrate 

their lending to particular sectors with shares particularly high in five of the seven sectors, where 

the HHI is above 0.50. The implication of this behaviour is that if there are problems in one bank, 

the potential impact these can have on credit availability to the concentrated sector could be non-

trivial. However, the overall effect on the economy depends on the share of credit provided by 

small banks in that sector, and the importance of the sector to the economy. However, in Zambia, 

small banks account for only 4% of total credit allocation in all the five sectors. Thus, by all 

accounts, the impact on the overall economy and to systemic risk may be marginal. The effect may 

largely be felt by the SMEs, which predominantly depend on small banks’ financing. 

 

Although data on lending to SMEs in scant, available statistics for 2015 show that small banks’ 

lending to the SMEs represented 22% of their total credit. In contrast, lending to SMEs by medium 

and large banks was 8% and 5%, respectively of total credit. Small banks tend to have a unique 

advantage in acquiring soft information from small businesses by creating a strong relationship. 

They are therefore able to closely monitor small firms. This could lower the loan default rates. 

However, the data on non-performing loans related to SME lending for small banks suggests 

otherwise. In 2015, the mean NPL ratio of SMEs loans was 19% of total SME lending for small 

banks. For both medium and large sized banks, the ratio was 11% (see Table 5 for a summary of 

SMEs lending by bank size).  

 
Table 5: Banks’ lending to SMEs in Zambia, end 2015 

Bank size 
SME loans as % of 

total loans 

Non-performing SME loans as % of 

total SME loans 

Large  banks 5.0 11.3 

Medium  banks 8.9 11.0 

Small  banks 22.4 18.9 

  

4.2 Sectoral credit concentration and risk 

 

Sectoral credit concentration has been observed as a source of credit risk. This could undermine 

safety and soundness of the banking sector. In contrast, lending diversification may reduce 

idiosyncratic risk due to low risk exposure as banks spread risk across different sectors. This risk 

pooling explains why banks choose to hold different credit portfolios. Therefore, prudent 
management of concentration risk is key to mitigating the effect of systematic risk which might result 

from dependence in losses across loans and idiosyncratic risk associated with large exposures to 

individual borrowers. Table 6 maps banks’ average sectoral credit concentration, measured by the

HHI and sectoral credit risk, here denoted by the share of non-performing loans  NPLs  emanating 

from individual sector loans. The analysis covers 2005-2014 for which data on sectoral non-

performing loans are available. 
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Table 6: Mean sectoral credit concentration and risk (2005-2014) 

  Sectoral Credit Concentration ( HHI )  Sectoral NPLs (% of Sector Total) 

 
Large Banks 

Medium 

Banks 
Small Banks  Large 

Banks 

Medium 

Banks 
Small Banks 

 Agriculture  0.34 0.41 0.58  47.2 21.6 15.7 

 Mining  0.35 0.39 0.49  4.0 11.2 14.9 

 Manufacturing  0.40 0.51 0.62  11.6 22.7 11.8 

 Energy  0.39 0.55 0.57  3.6 2.2 3.3 

 Construction  0.44 0.45 0.61  4.8 17.7 18.9 

 Wholesale and retail  0.33 0.31 0.51  12.3 14.4 15.8 

 Others  0.32 0.29 0.49   16.5 10.1 19.6 

Source: Authors' computations based on BoZ data 

 

As noted in the previous discussion, small banks have a more concentrated sectoral loan portfolios, 

especially higher in five sectors where the HHI is above 0.5.2 For medium sized banks, 

concentration is high in manufacturing and energy sectors, while large banks exhibit relatively 

more diversified credit portfolios. The second part of Table 6 shows the corresponding sectoral 

NPLsused to assess the degree to which banks with high credit concentration also exhibit 

increased credit risk.  

 

During the sample period, about 47% of total loans by large banks in the agriculture sector were 

classified as doubtful or in default, making it the single most risky sector across all bank categories.  

Except for small banks, lending to agriculture was relatively less concentrated, with the mean 

HHI of 0.34 and 0.41 for large and medium sized banks, respectively. This is lower than that for 

small banks (0.58). This suggests that small banks, unlike their larger counterparts, may face 

diversification problems which may be compounded by low penetration rate into larger and 

established loan market segments. Easing funding constraints could attenuate this problem. 

 

A possible explanation for the asymmetry in the level of risk between small banks and larger 

counterparts could be explained by the ‘soft’ information advantage that small banks enjoy vis-à-

vis their obligators, especially the SMEs market segment. Canton et al., (2013) argue that such 

information may be in form of personality and competences of the president of the SME. However, 

it must also be recognised that large banks tend to have enhanced screening technologies which 

may be deployed to attenuate potential for loan delinquency.  

 

The level of credit risk for small and large banks in the manufacturing sector is half that of medium 

sized banks. Unlike local small banks and their large counterparts which have a fairly long 

established presence in the Zambian banking industry, a number of medium sized banks are 

relatively new and their knowledge of the credit landscape in the country may be rudimentary. 

This may put them at a disadvantage in assessing credit worthiness of their borrowers. Yet they 

exhibit a fairly concentrated credit portfolio in manufacturing sector, which might explain the 

relatively high level of risk. The level of risk heightened in 2009 as the global financial crisis 

deepened. 

 

                                                           
2 The 0.5 threshold is not necessarily based on any scientific method but it is only used as a cut-off point such that if 

a sector has HHI above this level, then it is approaching the maximum possible level of concentration of 1, and 

hence deemed highly concentrated.  
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The energy sector, largely comprising state owned enterprises, accounted for substantially higher 

credit concentration among small and medium size banks. However, the riskiness of lending to the 

sector is very small, with only 3% of the energy sector credit portfolio deemed doubtful in non-

performing. Historically, large state firms operating in the sector have received fiscal subventions 

and other soft budget provisions, mainly by hiving off accumulated bad assets from banks’ balance 

sheets. This could partly explain the relatively low share of energy sector NPLson the banks’ 

balance sheets. 

 

The synthetic composite sector (Others) had one of the lowest rates of concentration. However, 

the share of non-performing loans was among the highest, except for medium size banks, which 

had a NPL ratio of 10%. This shows a discernible direct relationship between concentration and 

risk. A large proportion of loans in this category was due to households and individuals, 

predominantly comprising of payroll loans, with low credit risk given that recovery is at source. 

In 2014 alone, loans to the household sector accounted for half of the total outstanding loans in the 

banking industry with small and large banks as the main lenders accounting for more than 95% of 

total industry outstanding loans to the sector.  

 

Two key messages emerge from the information in Table 6. First, the relationship between credit 

concentration and risk is not clear cut. Even for highly concentrated sectors, the magnitude of 

sectoral risk is relatively low. This does not seem to support the diversification-risk hypothesis. 

Second, inferring the relationship between credit concentration and risk from basic indicators such 

as those presented in the table is only illustrative and may not be sufficient to indicate causality. 

Therefore, pinning down the evidence requires empirical investigation to tease out the differential 

effects of sectoral credit concentration on credit risk. This is taken up in the following section. 

 

 

5 Empirical Strategy and Regression Analysis 

5.1 Methodology, sample and data 

The main thesis of the paper is to investigate the effect of sectoral loan concentration on credit risk 

across the six identified sectors and the seventh ‘synthetic’ composite cluster. Our empirical 

characterisation of the relationship between credit diversification and risk follows that of Afzal 

and Mirza (2012) on a study of Pakistan commercial banks, represented by Equation (6) below.  
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 (3) 

 

where i , t , NPLsand HHI  are as previously defined, c is bank size cluster (small, medium and 

large) and   is a random error term. We also include control variables that have the potential to 

affect banks’ credit risk. These are the cost-income ratio  CIR , which measures the effect of banks’ 

efficiency performance and its effect on risk; CAPR is (regulatory) capital to assets ratio, capturing 

effect of banks’ capitalization on risk; LIQTA  is ratio of liquid assets to total assets and SECTA 

is proportion of banks’ holding of Government securities in total assets, delineating risk aversion 
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behavior.3 The variable CPI  is consumer price index, aimed at picking up effects of internal 

macroeconomic imbalance on risk. We use quarterly observations in our estimation where data on

NPLsat sector level are available from 2005-2014.  

 

5.2 Analysis of findings 

5.2.1 Full Sample Regression 

This section presents results from fixed effects panel data estimation of sectoral credit risk 

regressed on a measure of credit concentration, controlling for bank-specific and macroeconomic 

factors. The above specification is empirically tested on full sample covering all banks operating 

in Zambia with size cluster as unit of analysis. By combining time series and cross sectional data 

in a panel data setup, we are able to account for unobservable individual bank-specific effects. 

This also has great flexibility in modelling differences in behaviour across individual sample units 

(Green, 2003). 

 

There are two competing estimation techniques in panel data analysis - the fixed and random 

effects models. The choice of the panel data estimation technique is determined by the statistical 

significance of the Hausman specification test. Table 7 reports the results from the fixed effects 

panel estimation. As can be seen from Table 7, we fail to reject the null of fixed effects. In line 

with Hoechle (2007) and Green (2003) the equations was estimated with robust standard errors in 

order to correct for group-wise heteroscedasticity and cross-sectional correlation in panels. The 

quality of other diagnostic statistics also suggests that the model is generally well specified. As a 

robustness check, we also conducted a regression with pooled (ordinary least squares) regression. 

The results from this exercise (not reported) were qualitative similar to those obtained with fixed 

effects. 

  

                                                           
3 We also test with the weighted average of the composite Treasury bill rate to check for robustness of the banks’ 

risk aversion hypothesis. 



19 
 

 

Table 7: : Fixed Effects Regression (Dependent Variable:  NPLLog  

Independent Variable Coefficient Robust Standard Error P-value 

 HHILog  -1.683    0.455     0.001*** 

 CIRLog  1.846 0.381      0.000*** 

 SECTALog  -0.240    0.418     0.571 

 CAPRLog  -1.163    0.449     0.017** 

 LIQTALog  -2.911    1.004     0.009*** 

 CPILog  0.141    0.140     0.315 

Constant -12.898    1.807    0.000*** 

Diagnostic Statistics    

Hausman Specification Test 
 

70.620 

  

u  2.709   

  1.490   

  0.798   

No. Obs 801   

F-Statistic (6, 20) 15.01   

P-value 0.000***   

Statistical significance level: *** 1%; ** 5%; *10%  

 

The results in Table 7 highlight some interesting observations. Notably, the results suggest that on 

average, banks with a more concentrated credit portfolio tend to have lower credit risk. The sign 

of the coefficient for the log of HHI is both negative and highly significant. This implies that for 

sectors where commercial banks have high credit concentration, the corresponding sector specific 

non-performing loans tend to be lower. On observation, this result may appear counterintuitive 

from the perspective of the concentration-risk trade off. However, given the heterogeneity of 

results in this genre of studies, this is not unexpected. From our perspective, the finding upholds 

the hypothesis that high concentrated lending enables banks to capture ‘monopoly’ rents by 

acquiring superior information and monitoring efficiency expertise in a given sector. Thus, by 

concentrating lending to few sectors, banks are able to reduce costs of monitoring and hence risk, 

which in turn improves overall profitability (Acharya, Hasan, & Saunders, 2006).  

 

The regression results also confirm the descriptive analysis above. In sectors where banks would 

have information advantage such as manufacturing, energy and construction, credit is more 

concentrated yet the proportion of NPLsis low compared to say agriculture, where, with the 

exception of small banks, lending is less concentrated but the proportion of sectoral NPLs is high. 

It may also be the case that banks’ lending is more informed by the attractiveness of the sector 

rather than its riskiness, whilst they deploy other prudential factors to manage the risk. 

 

The effect of other control variables on risk are consistent with a priori expectations, except for 

consumer price inflation, our indicator of macroeconomic uncertainty. Less efficient banks tend 

to have more risky loan portfolios. This is evidenced by the positive and highly significant 

coefficient on CIR , the cost-income ratio, a proxy for banks’ efficiency performance. High cost-
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to-income ratio depicts increasing inefficiency. This result therefore supports the hypothesis that 

less efficient financial institutions tend to assume for more risk to offset costs of inefficiency. Thus, 

removing distortions that hinder banks from enjoying cost efficiency could significantly reduce 

banks’ credit risk.  

 

We also observe a negative relation between capital adequacy  CAPR and risk, suggesting that 

banks with strong capital buffers tend to record lower risks. This result can be interpreted in the 

context of the capital buffer theory that strong capitalization is important to hedge against possible 

risks and insolvency. However, for proponents of diversification, assuming CAPRas a cushion 

against loan losses may induce moral hazard behavior, which could push banks towards more risk 

lending as capital is used to absorb operating losses. In contrast, banks with low levels of 

capitalisation tend to exhibit conservative lending behaviour. We also observe a statistically strong 

negative negative relationship between liquidity ratio  LIQTA  and risk. In Zambia, most banks 

operate with higher than prudentially prescribed liquidity ratio limits by holding large liquid assets 

to mitigate against unexpected liquidity shocks to credit portfolios. 

 

Risk aversion, captured by the share of banks’ investment in Government securities to total assets

 SECTA  does not seem to have empirical regularity as expected. Although the coefficient on

SECTA is negative, it is statistically insignificant. High interest rates on government paper act as 

an incentive for banks’ investment in Treasury securities. This reduces the share of loanable funds 

(also known as crowding out effect), and with low credit offtake, banks have little exposure to 

credit risk.  Banks’ risk performance is also not affected by the macroeconomic conditions, here 

represented by the log of consumer price inflation  CPI . This result may be difficult to sustain 

from a theoretical perspective. However, it should be noted that the sample period for the 

estimation has been characterized by a generally low inflation environment and stable 

macroeconomic conditions, which may have limited the preponderance of sectoral NPLs .  

 

As a robustness check, we conduct the estimation using volatility of the nominal exchange rate 

(derived as a five-day moving standard deviation) to condition macroeconomic stance.4 The results 

obtained from this exercise are qualitatively similar to those generated using the CPI as an 

indicator of macroeconomic stance. This could imply that credit risk is invariant to state of the 

macroeconomy under which Zambian banks operate, but this is only possible under specific 

conditions. Anecdotal evidence from the period of the country’s banking crisis shows that the rise 

in interest rates triggered by spiraling inflation eroded repayment ability of the borrowers, 

ultimately increasing non-performing loans. 

 

Banks’ lending decision and credit allocation may be informed by information acquisition in the 

previous period which enables them to update their beliefs regarding the credit-worthiness of 

borrowers. In this regard, observational learning serves as a screening device aimed at reducing 

risk occurrence. We test this hypothesis by introducing one period lag of the HHI in the regression 

equation. Although the coefficient on the lagged term is negative, it is insignificant at all 

                                                           
4 We also estimate the equation using volatility of the nominal exchange rate between the Zambian Kwacha and the 

US dollar. The exchange rate is widely viewed as an important signal of macroeconomic uncertainty. Thus, using a 

measure of volatility generated from the exchange rate closely approximates macroeconomic conditions that shape 

banks’ lending behaviour. 
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conventional levels of significance. Based on statistical significance of the estimated coefficient 

on the lagged term therefore, the hypothesis of observational learning is unambiguously rejected. 

Therefore, we retain the regression results without the lagged term.  
 

5.2.2 Bank Size, Concentration and Credit Risk 

 

To check if there are differential effects between credit concentration and risk across bank size 

clusters, we estimate a variant of Equation 6 using ordinary least squares regression, conditioned 

on small banks as the unit of reference.5 The null hypothesis of the test is that the effect of credit 

concentration  HHI on risk is different and statistically significant for individual size clusters 

(small, medium and large), if evaluated from regression equations applied on size sub-samples. 

This test is easier to implement by introducing dummy variables for the size cluster, and then 

interact the resulting dummies with ,HHI  the credit concentration variable. The test is then conducted 

on coefficients on the interaction terms. For the purpose of brevity, only coefficients on the 

concentration variable and size dummies and interaction terms are reported in Table 9. In Table 9,

1Size , 2Size and 3Size denote large, medium and small banks, respectively. 

 

Table 8: Bank Size-Concentration-Risk Differential Effects 

Variable 
Estimated parameter 

effect on Credit Risk  

Standard errors 

 HHILog  -1.371 0.180*** 

1Size  -6.769 0.948*** 

2Size  -5.760 0.661*** 

1SizeHHI   -1.606 0.588*** 

2SizeHHI   -1.522 0.432*** 

F-test for equality 

of coefficients 
1Size = 2Size = 3Size  F (2, 790) = 44.491*** 

Statistical significance level: *** 1%; ** 5%; *10% 

 

Based on the statistical test (F = 44.491***), we reject the null hypothesis. The implication of this 

test is that the regression coefficients between risk and concentration significantly differ across the 

three bank size categories. As with the fixed effects regression, the negative sign on the estimated 

coefficient for HHI is sustained, as is the statistical significance of  1%. Furthermore, controlling 

for size, banks’ differential effects on risk are smaller in magnitude for large banks than their 

medium counterparts, although both exhibit strong statistical significance. This implies that 

relative to smaller banks, credit concentration of the large banks has a lower but equally important 

and reducing effect on risk than medium sized banks. The message from this finding is that 

regardless of the size, credit concentration of banks operating in Zambia has an inverse relationship 

with risk, a result which reinforces the findings obtained from fixed effects regression and 

descriptive analyses above. 

 

                                                           
5 Due to non-convergence of the fixed effects regression, the estimation to test for differential effects of bank size 

and credit concentration is conducted using ordinary least squares. Broadly, there is no loss of generality as the 

results appear plausible and consistent in statistical terms, with those generated from the fixed effects regression 

without size dummies.  
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6 Conclusions 

 

Zambia’s reform of the financial sector has been characterised by inconsistencies between 

expectations of policy reforms and observed evidence in the conduct of Zambian banks. In 

particular, provision of credit to the private sector has remained low and largely concentrated 

towards specific sectors. This study provides an initial attempt to reconcile theoretical expectations 

of policy reforms and observed evidence on the evolution and implications of sectoral credit 

concentration and risk. 

 

Computations of sectoral credit concentration show heterogeneity in sectoral credit allocation by 

bank size. Small banks exhibit less diversified credit portfolios than medium and large sized 

counterparts. At sector level, banks are more focussed towards lending to the agriculture sector 

although the level of concentration is once again higher for smaller banks. In terms of risk, large 

banks had the highest proportion of sectoral non-performing loans in agriculture, depicting 

increasing risk, despite being little exposure in the sector relative to other bank categories.  

 

Descriptive analysis is supported by empirical results that banks’ risk performance is inversely 

related to sectoral credit concentration, even after controlling for other bank specific and 

macroeconomic factors. The results obtained with the standard measure of concentration provide 

an unambiguous negative relationship between concentration and risk. It appears that for Zambian 

banks, ‘putting all eggs in one basket’ is the optimal strategy. The results also show that cost 

inefficiency improves performance of commercial banks. However, macroeconomic uncertainty 

does not appear to be a binding constraint on banks’ performance, at least during the sample period. 

Other factors are consistent with theoretical predictions. These results are consistent with other 

findings from previous studies indicating that for high risk lenders, portfolio diversification 

produces riskier loans and therefore counterproductive to bank performance. From a policy 

perspective, it is important that regulatory authorities emphasise on other risk mitigating measures 

rather than prescribe limits on sectoral credit exposure. Particular attention must be paid to small 

banks, which although are less diversified, have low credit risk.  
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