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Appendix 1: Life table of MSMEs by region 

 

   Beg.                                                                                 Std. 

   Interval     Total   Deaths   Lost    Survival    Error     [95% Conf. Int.] 

------------------------------------------------------------------------------- 

Addis Ababa 

    0     4       100       13     12     0.8617    0.0356     0.7738    0.9172 

    4     8        75        6     37     0.7702    0.0475     0.6603    0.8485 

    8    12        32        0     20     0.7702    0.0475     0.6603    0.8485 

   12    16        12        0      9     0.7702    0.0475     0.6603    0.8485 

   16    20         3        0      1     0.7702    0.0475     0.6603    0.8485 

   20    24         2        0      1     0.7702    0.0475     0.6603    0.8485 

   24    28         1        0      1     0.7702    0.0475     0.6603    0.8485 

 

Awassa 

    0     4       100       10      9     0.8953    0.0313     0.8141    0.9422 

    4     8        81        7     34     0.7974    0.0447     0.6922    0.8699 

    8    12        40        0     17     0.7974    0.0447     0.6922    0.8699 

   12    16        23        0     12     0.7974    0.0447     0.6922    0.8699 

   16    20        11        0      6     0.7974    0.0447     0.6922    0.8699 

   20    24         5        0      2     0.7974    0.0447     0.6922    0.8699 

   24    28         3        0      3     0.7974    0.0447     0.6922    0.8699 

 

Baherdar 

    0     4       100        7      7     0.9275    0.0264     0.8539    0.9647 

    4     8        86       12     45     0.7522    0.0503     0.6367    0.8356 

    8    12        29        2     16     0.6806    0.0663     0.5315    0.7911 

   12    16        11        0      5     0.6806    0.0663     0.5315    0.7911 

   16    20         6        0      5     0.6806    0.0663     0.5315    0.7911 

   24    28         1        0      1     0.6806    0.0663     0.5315    0.7911 

 

Mekele 

    0     4       100       12      6     0.8763    0.0334     0.7924    0.9278 
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    4     8        82        3     34     0.8358    0.0392     0.7413    0.8982 

    8    12        45        0     29     0.8358    0.0392     0.7413    0.8982 

   12    16        16        0     10     0.8358    0.0392     0.7413    0.8982 

   16    20         6        0      5     0.8358    0.0392     0.7413    0.8982 

   20    24         1        0      1     0.8358    0.0392     0.7413    0.8982 

 

Nazeret 

    0     4       100       11      5     0.8872    0.0320     0.8055    0.9359 

    4     8        84       10     47     0.7405    0.0501     0.6268    0.8243 

    8    12        27        0     20     0.7405    0.0501     0.6268    0.8243 

   12    16         7        0      6     0.7405    0.0501     0.6268    0.8243 

   16    20         1        0      1     0.7405    0.0501     0.6268    0.8243 

------------------------------------------------------------------------------- 

Appendix 2: Estimates from log-normal regression analysis 
 

 

Log-normal regression -- accelerated failure-time form  

 

No. of subjects =    496                      

Number of obs   =    496 

No. of failures =    93 

Time at risk    =    3520                                                   

LR chi2(17)     =    212.75 

Log likelihood  =    143.48319                      

Prob > chi2     =    0.0000 

------------------------------------------------------------------------------ 

          _t |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 

-------------+---------------------------------------------------------------- 

educationcat |   2.621121   1.221331     2.19   0.022     1.200391   7.901879 

    startcap |   2.198991   .876534      1.42   0.032     1.599087    4.028947 

 competition |   2.197543    .399800     1.31   0.702     .199032     7.193905 

  conversion |   5.398006   3.912344     1.98   0.000     3.198006   17.118469 

  management |   3.223498   1.997800     2.76   0.002     1.907971   11.167897 

       iqqub |   3.244566   4.673218     3.91   0.019     4.090632    7.128900 

      profit |   3.239899   1.598762     1.10   0.002     2.001879   10.112095 

    bankrupt |   3.799087   3.876599     4.11   0.016     3.099847    8.217890 

  bustypecat |   1.498233   1.321156    -2.13   0.174     .595809     1.199008 

contributi~t |   2.229887   .219899      0.31   0.465     .509482     3.002987 

    enabling |   2.121123   5.029899     1.90   0.036     1.990212    5.918176 

  supportcat |   2.897900   .499890      0.98   0.770      .687895    2.109231 

   mficredit |   1.456543   3.299870     5.45   0.024     0.393900    3.462610 

accessmarket |   .349000   .899765      -1.12   0.280     .234455     2.555433 

     linkage |   .391653   .911234       0.44   0.190     .0213456    3.543444 

customerscat |   .798907   .498000       0.78   0.623     .219866     4.998765 

    inputcat |   .662890   .198799      -0.66   0.412     .516578     1.450988 

    location |   2.239831  1.689098      1.99   0.262     2.120021    8.678990 

        plan |   2.989221   .696789      2.23   0.212     1.721230    5.456789 
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       _cons |   5.678092   .738291      7.69   0.000     4.105661    7.313200 

-------------+---------------------------------------------------------------- 

     /ln_sig |  -.035643   .0808877    -0.44   0.659      -.19418    .122893 

-------------+---------------------------------------------------------------- 

       sigma |   .964984   .078055                      .8235096    1.130764 

------------------------------------------------------------------------------ 

 

 
 
 
 
Appendix 3: List of dummy variables used for multiple linear regression 

analysis 
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Appendix 4: Questionnaire administered at business level 
 
Part A. Socio-economic and demographic questions related to head of household  
 

Variable  Proxy or categorical 

variables
Coded dummy variables 

  1 0 

Human capital (H) Education level Illiterate Literate 
 Experiences at start of business None  Some experience  

 Business training Never received Received  

Participation in iqqub Participation No  Yes 
 Information acquired from 

iqqub scheme members 

Not useful Useful 

 Changes in capital Decreased or no 

change 

Increased 

 Peer group effects Not affected Affected  

Personal characteristics 

(P) 

Age category > 45 years ≤ 45 years 

Motivation for working hard  No  Yes  

Family size 7 or above <  7 
Gender Female Male 
Participation in iqqub schemes No Yes 

Firm characteristics (F) Enjoying MSME work No Yes 
Hours spent at work 6 hrs or less > 6 hrs 
Amount of start-up capital 

t

$ 2000 or less > $ 2000 

Life time 5 years or less > 5 years 
Source of start-up capital Loan Others 
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Respondent number ______________________________________________ 

Name of the household____________________________________________ 

Postal address___________________________________________________ 

Telephone number _______________________________________________ 

Physical address__________________________________________________          

Date of interview_________________________________________________   

 

1. ID number of respondent  

 

2. Region 

 

3. Gender  

1. Male 

      2. Female  

 

4. Age in years 

 

5. Ethnic group 

      1. Tigrie  

2. Amhara 

3. Southern (Gurage, Sidama, Wolayita, Kemabata, Hadiya & Others) 

5. Oromo 

6. Others 

 

6. Marital status   

1. Single 

2. Married 

3. Divorced 

4. Widowed 

5. Living together   
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7. Educational status 

1. Illiterate 

      2. Elementary or below 

      3. Secondary level 

      4.  Diploma level 

      5. University degree or above 

 

8. Business sector  

1. Manufacturing 

      2. Commerce 

      3. Service provider 

      4. Construction  

       5. Others 

 

9. Business type____________ 

 

10. Year of establishment of business    

 

11. If your firm has been out of business previously, when did that happen?   

 

12. Are you the sole owner of the business? 

1. Yes 

2. No  

 

13. Estimated size of firm in Ethiopian Birr (1Birr = 1 Rand) 

1. Less than or equal to 20, 000 Birr 

2. Between 20,001 and 40,000 Birr 

3. Between 40,001 and 60,000 Birr 

4.  80, 001 and 100, 000 Birr 

5. Above 100, 000 Birr 
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14. Your previous job experience (What did you do before starting this business?)  

1. I operated another business firm of my own  

2. I was employed as a wageworker at another business firm  

3. I provided services free of charge 

4. I was unemployed 

5. I was studying at a formal school 

6. Others 

 

15. Physical location of business  

1. Commercial business district of town 

2. Formal market place (tax paying) 

3. Informal market place (does not pay tax: Example: hawker) 

4. Street  

5. Home or residential property 

6. Others 

 

16. How was the business started?  

1. Purchased from previous owner with own money 

2. With loan money 

3. With inherited money or capital 

4. From scratch, with own money 

5. Others 

 

17.  What motivated you to start this business?  

1. A basic need for livelihood or financial survival 

2. Absence or shortage of employment opportunities 

3. Family or peer influence 

4. Business seen as an opportunity to make wealth 

5. To generate income during retirement 

6. Others 
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18. Did you have a business plan for your business? 

1. Yes 

2. No 

 

19.  Does your earning from the business make an essential part of the family daily 

budget?  

1. Yes 

2. No 

 

20.  On average, how many hours per day do you spend on your business? 

1. Less than 4 hours 

2. Between 4 and 6 hours 

3. Between 6 and 8 hours 

5. More than 8 hours 

 

21. What proportion of your surplus do you regularly convert to investment?   

1. Almost all my surplus converted 

2. At least half of my surplus converted 

3. Less than half of my surplus converted 

4. No surplus converted 

 

22. Do you enjoy the nature of business you do?  

1. Yes  

2. No 

 

23. How many people do you support with your income?  

 

24. How large is the estimated total contribution of the people you support to the 

household per day in Birr?  

 

25. Do you pay government tax regularly?  
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1. Yes 

2. No 

 

26. If you pay tax regularly, is the amount of tax you pay fair? 

1. Yes 

2. No 

 

27. Do you face stiff competition from imported goods? 

1. Yes 

2. No 

 

Part B. Questions related to the business firm 

Respondent number ______________________________________________ 

Name of business firm_____________________________________________ 

Postal address ___________________________________________________ 

Telephone number ________________________________________________  

Physical address__________________________________________________          

Date of interview__________________________________________________   

 

1.  Original operating capital in Ethiopian Birr (1 Birr = 1 Rand) 

 

2.  What was your principal source of capital for starting business? 

1. Own savings 

2. Loan from relatives or friends 

3. Loan from a major bank 

4. Donation 

5. Loan from a formal micro financial institution 

6. Loan from informal moneylenders 

7. Loan from iqqub scheme  

 

3. How large is your current operating capital in Birr? 
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4.  Have you ever taken a bank loan since start-up? 

1. Yes 

2. No 

 

5. If you have taken a bank loan, how large was the amount in Birr? 

 

6. What was the interest rate on your loan? 

 

7. How long was your repayment period in months?______________ 

 

8. How favourable were the terms of loan repayment? 

1. Excellent 

2. Very good  

3. Good  

4. Satisfactory  

5. Problematic 

6. More problematic 

 

9. What did you use as collateral to obtain your bank loan? 

1. Private fixed property such as home 

2. Private mobile property such as vehicle 

3. Personal income such as salary 

4. Personal savings such as retirement fund 

5. Letter of guarantee from employer of association  

6. Others 

 

10. Have you ever taken a loan from other institutions before? 

1. Yes 

2. No 
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11. If yes, how many times did you take loan?  

 

12. If yes, where did you take your loan from?  

1. A lending association such as the micro finance institution 

2. An iqqub association  

3. An individual moneylender 

4. Others 

 

13. How favourable were your terms of loan repayment? 

1. Very good 

2. Moderately good 

3. Below average 

4. Poor 

 

14. Please complete the following table for each of the years from 1996 to 2001 

          (Longitudinal assessment of firm over a 6-year period)   

 Variable of study 1996 1997 1998 1999 2000 2001 
1 Gross yearly 

income  
      

2 Gross yearly 
operating expense 

      

3 Yearly loan from 
banks or 
elsewhere 

      

4 Rental fees       
5 Number of  

employees 
      

6 Gross yearly 
salary  
expenditure 

      

7 Gross yearly 
capital 
expenditure 

      

8 Gross technical 
expenditure  

      

9 Money obtained 
from iqqub 
schemes 
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10 Gross yearly tax 
paid  

      

11 Gross interest 
paid on loan 

      

12 Gross donation       
13 Net yearly 

revenue 
      

 

15. Do you keep a separate record of business and other household income? 

1. Yes 

2. No 

16. How has your net annual profit been over the past 5 years?  

1. Increasing  

2. Decreasing 

3. Constant 

 

17. In your view, how helpful are the banks or formal lending institutions to small 

businesses such as yours?   

1. Very helpful 

2. Moderately helpful  

3. Less than helpful 

4. Totally unhelpful  

 

18. In your view, how helpful are informal lending associations such as iqqub schemes to 

small businesses such as yours?  

1. Very helpful 

2. Moderately helpful  

3. Less than helpful 

4. Totally unhelpful  

19. If your net profit has increased over the past several years, what do you think is the 

reason for the increase?    

1. Expansion of enterprise 

2. Increase in demand for goods or services 
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3. Development of skills of workers 

4. Improvement of working environment 

5. Other reasons 

6. Question not applicable 

 

20. How has your net saving been since you started operating?  

1. Increasing  

2. Decreasing 

3. Constant 

 

21. Do you regularly pay all your employees on time each month?  

1. Yes 

2. No 

3. Question not applicable to respondent  

 

22. Have you ever-defaulted on repayment of any loan? 

1. Yes 

2. No 

 

23. What percentage of your annual expenditure is spent on each of the following? 

(Please fill in the percentages in the spaces provided) 

Item Salary and wages Consumption Investment Loan repayment Others 

%      

 

24. In the following table, please assign ordinal scores varying from 1 to 5 to each of the 

20 questions asked. The questions are related to constraints or challenges experienced by 

your firm over the past year. The score 1 means no problems were experienced by your 

firm, whereas the score 5 means severe problems were experienced by your firm.  

 

1: No problems were experienced at all 

2: Minor problems were experienced 
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3: Commonly expected problems were experienced 

4: Moderately challenging problems were experienced 

5: Severely challenging problems were experienced 

        

# Problem or constraint  1 2 3 4 5 

1 Legal and regulatory 

environment 

     

2 Access to market      

3 Raising initial finance      

4 Lack of business information      

5 Securing business premises      

7 Managerial skills      

8 Access to appropriate 

technology 

     

9 Infrastructure       

10 Discriminatory practice      

11 Supply of raw material (input)      

12  Dalliance in bank transfer      

13 Competition from rivals       

14 Lack of supporting intuitions       

15 Low level of business skills      

16 Corruption      

17 Inflation      

18 Street crime      

19 Harmful traditional culture       

20 Un-enabling working 

environment  

     

    

25. Have you received any business development training since start up?   

1. Yes 

2. No 
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26. If you have received any business-related training during this past year, please 

indicate the types of training(s) that helped you the most to develop your business along 

with the name of the organization that provided you with the training. 

 

No. Type of 

training given 

Organized by Was it tailored 

to meet your 

needs? (yes/no) 

Year training 

given 

1     

2     

3     

4     

5     

 

27. What type of training would you like to receive? 

1. Management training 

2. Technical or production training 

3. Marketing training 

4. Bookkeeping training 

5. Business planning training 

6. Others 

7. Non-applicable 

28. Who are your main customers? 

1. Manufacturers 

2. Individuals 

3. Wholesalers 

5. Retail traders 

6. Others 
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7.  One or other 

 

29. Were you given any financial assistance by a commercial bank this past year? If so, 

did the bank provide you with an approved credit at full level? 

1. Yes 

2. No 

3. Question not applicable 

 

30. Have you ever invested loaned money in an income generating activity? 

1. Yes 

2. No   

 3. Non-applicable 

 

31. Have you ever used any portion of your bank loan for any of the following activities? 

(Please tick the applicable box) 

 To buy 

food or 

clothes 

To buy a 

vehicle 

To buy 

furniture 

To pay for 

medical 

expenses 

To pay back 

outstanding  

debt   

To buy or 

build a 

house 

Yes       

No       

    

32. Were you given any loan by a microfinance institution this past year? If so, did you 

manage to fulfil your objectives with the loan given to you? 

1. Yes 

2. No 

3. Question not applicable 

 

33. If your objective has been fulfilled, in what respect was that done?  

1. Staff employment 

2. Increasing profit 

3. Increasing savings 
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4. Investing more 

5. In growing scale of economy or capacity 

6. In the repayment of outstanding loan 

7. Others  

8. Question not applicable 

 

34. Do you need to improve any further? 

1. Yes 

2. No  

3. Question not applicable 

 

35. If you need to improve further, in what respect do you intend to do so? 

1. Income 

2. Savings 

3. Functional skills 

4. Sales 

5. Employment 

6. Quality 

7. Others   

 8. Question not applicable 

 

36. What type of raw materials do you regularly use for production of goods and 

services? 

1. Predominantly local 

2. Semi-local 

3. Predominantly imported 

 

37. Do you buy your inputs in larger quantities? 

1. Yes 

2. No 
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38. Allocate scores to each of the following support programmes on the basis of 

relevance to your basic needs. The numbers 1 and 5 denote the lowest and highest need 

respectively. (Please tick the appropriate box) 

 

 1 2 3 4 5 

Financial issues      

Training on business 

management 

     

Entrepreneurial support      

Marketing      

Advice      

Tax reduction      

Information      

Input      

Premises      

Interest rate reduction      

 

39. What proportion of the stated goals of your business has been met? 

1. Almost all goals have been met 

2. Above average 

3. Average 

4. Below average 

5. Little or nothing has been achieved 

 

40. How is the financial situation of your firm at present? 

1. Profitable and doing exceptionally well 

2. Doing well 

3. Surviving as expected   

4. Struggling 

5. Almost bankrupt   6. Non-applicable 
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 41. Have you ever-participated in iqqub schemes? 

1. Yes 

2. No 

 

42. If you are a member of an iqqub scheme, have you ever settled a bank debt using 

money from iqqub savings? 

1. Yes 

2. No 

3. Question not applicable 

 

43. Would you like to make a comment? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Part C. Questions related to MSMEs  

Respondent number________________________________________________ 

Name of the organization____________________________________________ 

Postal address ____________________________________________________ 

Telephone number ________________________________________________  

Physical address__________________________________________________          

Date of interview__________________________________________________   

 

 

1. How important is the MSME sector in Ethiopia? And in what way?  

2. Are there sector development strategies for MSMEs?  If so, what are the principal 

priorities? 

3.  In your opinion to what degree is the selector strategy policy linked with the 

national development and poverty reduction agenda? 

4. Is the MSME sector operating as expected from the sector?  

1. Yes 
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2. No.  

      If your answer is no, please indicate the reason why.  

 

5. In your opinion what are the major causes for the high failure rate of MSMEs? 

6. Please list down and rank major problems that the SMME sector is facing in 

general. 

7. What are the strong points of MSME policies? 

8. What are the weak points on MSME policies? 

9. How can the level of support provided to MSMEs be strengthened? 

10. Do you agree that shortage of finance is the number one problem for the majority 

of MSME s?   

1. Yes 

2. No 

 

11. Do you believe that savings from iqqub schemes can play a role as an alternative 

financial source for the MSME sector? 

     1. Yes (If yes, why?) 

     2. No    

 

12. What will be your organization’s role in promoting the sector? 

13. Is there any weakness from the owner’s side with regard to financial 

management? 

14. What are the main weaknesses from the creditor’s side? Please explain.  

15. Do you have any comment or suggestion?  

 

Part D. Questions related to participation in iqqub schemes   

 

Respondent number ______________________________________________ 

Name of the iqqub association ______________________________________ 

Postal address ___________________________________________________ 

Telephone number ________________________________________________  
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Physical address__________________________________________________          

Date of interview__________________________________________________   

 

1. Name of iqqub scheme and year of establishment_____________________ 

2. The current membership size______________________________ 

3. Gender composition: Female ______________Male_____________ 

4. Date of regular contribution _____________ 

5. Amount of contribution per person in Birr________________ 

6. Total Amount of collection per iqqub scheme in Birr____________________ 

7. Criteria for membership____________________________________ 

8. How stable is the iqqub membership? 1. High  2. Low 

9. Number of defaulters in your iqqub scheme since establishment_____________ 

10. Why do people prefer iqqub savings to formal banks? 

11. In your opinion why do people join iqqub schemes? 

12. Is there a positive relationship between participation in iqqub schemes and the use 

of household assets for debt settlement? 1. Yes 2. No 

13.  Do you think that iqqub schemes can be an alternative source of finance for 

MSME s?  

1. Yes 

2. No 

3. Iqqub schemes can serve as a complement to other financial sources. 

14. If you have answered yes to (13) above, how best can this be done? 

 

15. Is it possible to link iqqub schemes (informal financial institutions) with the 

formal financial sector (Banks and microfinance institutions? )  

1.Yes 

2.No 

 

16. What kind of support do you need from the government or a non-governmental 

organization in order to realize your vision? 
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17. Is there any other assistances that iqqub schemes can provide to members? 

 

18. Does your iqqub scheme have any bylaws? 

 

19. How long do you think this iqqub scheme will continue?  

 

20. Do you have any other suggestions on the workings of your iqqub scheme?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix 5: List of important predictor variables 
 
No Description of predictor variable 

1 Business failure (died): Is defined as the closure of a business after staying for at 

least one year in business. It is an undesirable result, and is caused by a number of 

adverse internal and external factors to the firm.  Survival in business indicates the 
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continuous operation of business and sustained viability. Hence, the terms survival 

and viability are used interchangeably throughout the study. 

2 Gender: The triple role of women gives them less time to properly manage their 

business. Due to these and other impediments it is assumed that the majority of 

MSMEs headed by women are expected to fail sooner than those headed by their 

male counterparts.  

3 Age of the firm: Age of a firm is based on period of operation. Firms with 5 or fewer 

years of operation are treated as Young firms.  

4 Family size: In most cases, large family size has a negative impact on the 

development and efficiency of MSMEs. An increase in family size is strongly 

associated with an increase in social and economic needs that are often met by 

diverting financial resources out of income generated by firm.  

5 Education level: A high level of education is assumed to be a significant factor in 

increasing the operational efficiency and profitability of business firm success 

through helping the owner to make strategically important business decisions by 

accepting a reasonable and calculated risk.   

6 Job experience: In order to run any business successfully, the possession of 

minimum relevant skills is essential. Skills are often derived from past experience. 

Experience enables business operators to find ways and means of survival in 

difficult circumstances.   

7 Training: Small businesses have a high failure rate at their initial stages. Training 

opportunities minimize the risk of failure. The provision of training to entrepreneurs 

who want to start new businesses gives businesses a better chance of survival and 

expansion.     

8 Firm size: Business survival varies among MSMEs by firm size. As firm size 

increases, productivity, survival and profitability also increase. Firm size and 

viability are often positively associated.   

9 Motivation: MSMEs can be started for various reasons. In running businesses, some 

owners are less motivated than others. High motivation and survival are often 
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positively associated. Motivation is crucial for high performance and survival of 

MSMEs.  

10 Hours spent: The longer the number of hours spent on doing business, the more 

becomes the profit generated. Spending more time at business contributes 

significantly to managing firm activities better. By the same token, the less the time 

spent at business, the smaller becomes the likelihood of success.   

11 Managerial ability:  Business owners often manage their MSMEs. Managerial 

ability has a significant influence on operating businesses profitably. Such ability 

means an efficient utilization of scarce resources that are crucial for the continued 

growth of businesses.   

12 Finance: All businesses require access to finance for maintaining growth and 

expansion. Firms that are started with own financial source have better survival 

chances than others. 

13 Premises: Many MSMEs operate out of rented premises. Rented premises are often 

highly costly, and could easily affect business growth. Some premises are located 

ideally, while others are located at the wrong place. The availability of suitable 

premises is crucial for the viability of MSMEs.  

14 Infrastructure: Infrastructural growth has a positive effect on the viability of 

MSMEs and their dynamism by reducing their cost of operation. Good 

infrastructure contributes to the development and growth of small businesses, and 

enables them to contribute to the overall economy. 

15 Iqqub savings: Iqqub is a financial scheme that provides access to finance. The 

lump sum received from iqqub schemes is interest free, and comes with no stringent 

conditions. Businesses that participate in iqqub schemes generally survive better 

than those that do not. 

16 Tax rate: A high tax rate is an obstacle to MSMEs operators. High tax rate affects 

small businesses negatively, and limits their growth potential. It is believed that a 

modest tax rate gives an impetus to the growth and survival of MSMEs. 

17 Competition: Most MSMEs suffer over-crowdedness. The more the number of 

competitors, the fewer is the number of participants who benefit from participation. 
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The more the number of MSMEs providing similar products and services, the less 

becomes viability. This is because the domestic market is often limited in capacity.  

18 Business plan: A good business development plan guides the entrepreneur to 

undertake activities wisely. It is the backbone of successful business operation, and 

ensures long-term survival and viability.   

19 Conversion of profit to investment: MSMEs need to set aside a certain portion of 

their profit for future business development and expansion. Conversion of profit at 

least partially gives momentum to firm growth and survival. 

20 Technology: Access to improved technology and research findings is crucial for 

efficiency, profitability and sustained growth. Appropriate technological findings of 

MSMEs will help them to produce new products and services that strengthen their 

capacity to compete better and to survive in the free market in an era of 

globalisation. 

21 Raw material:  The majority of MSMEs use domestic inputs for their production 

while others partially or entirely depend on imported inputs. Availability of raw 

materials in domestic markets is crucial for profitability and growth of MSMEs.  

22 Sources of initial capital: Different sources of finance are available for MSMEs, 

with different cost conditions. Firms that are started with own capital are assumed 

to perform and survive better than those started with borrowed initial capital.  

23 Profitability: Sustainable and good level of profit not only helps MSMEs to achieve 

the next level of growth, but also gives them the potential to stay in business. 

Financial loss indicates difficulties of firms. 

24 Enjoy: Enjoying the nature of business done by the MSME is crucial for long-term 

success.  Discontent results in business failure. 

25 Bankruptcy: A severe shortage of finance and lack of profitability leads to 

bankruptcy. Bankruptcy results in negative equity and forces owners to give up 

business operation.   

26 Recording: Keeping accurate and up-to-date business records helps firms to 

evaluate their degree of success objectively. The practice of keeping business 
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records is crucial for successful business operation.  

27 Working environment: The presence of a favourable working environment enables 

growth of business and expansion. It improves competitiveness, stimulates 

efficiency and increases further growth and innovation in the sector.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Appendix 6: Mathematical expressions for the Cox Proportional Hazards Model  

 
The probability that a business firm in the study ceases to operate is given by the 

following statistical expression:  
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110 +++=  …………………………………………………………………Eqn (2) 

 

Using Eqn (3), the probability of Y=1 (the probability that a firm ceases to operate given 
values of the predictor variables kXXX .......,,, 21 can be worked out for any randomly 
identified MSME in the study. 
 
 
The Kaplan-Meier product limit technique is the recognized approach for calculating 

survival curves in such studies. Suppose that the survival times after entry to the study 

(ordered by increasing duration) of a group of n MSMEs denoted by nttt ....,,, 21  are 

given. The proportion, p, of MSMEs surviving beyond any follow up time (t) is estimated 

by the Kaplan-Meier technique as: 
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In Eqn (4),  

 

p̂ is the proportion of MSMEs surviving beyond any follow up time t 

ir  is the number of viable MSMEs just before time it  (the ith ordered survival time) 

id  is the number of MSMEs that failed at time it  

 

The standard error of p̂  is given by: 

'

)ˆ1(ˆ
)ˆ(

n
pppSE −

=         ……………………………………..…….Eqn (5) 

 

In Eqn (5),  'n  = n – number of MSMEs lost to follow up before time t 
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                = Effective sample size at time t 

 

When there are no censored survival times, 'n  = n.  

 

A 100(1-α )% confidence interval for the true survival proportion P at time t is given by: 

 

……………………………………….…Eqn(6) 

 

The Cox model hazard function  

 

The Cox model hazard function is given by ),( Xth in the expression shown below:  
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0 exp)(),( β  where )....,,( 1 pXXX =  = a collection of p explanatory 

variables that affect survival time.   ….……………………….Eqn (7) 

 

The Cox model uses survival times and censoring for the estimation of parameters. By 

contrast, the logistic regression model uses a dichotomous dependent variable (0, 1) as an 

outcome variable, and ignores survival times.  

 

The econometric measure of effect in survival analysis is the hazard ratio, which involves 

only the β ’s. Estimates of the β ’s are maximum likelihood estimates.  

 

)(0 th  is the baseline hazard function. It involves t, but not the X variables. For the Cox 

proportional hazards model, )(0 th  is obtained by replacing all X variables by zeros in the 

expression for ),( Xth .  

The proportional hazards assumption requires that the hazard rate is constant over time, 

or equivalently, that the hazard for one individual is proportional to the hazard for any 

other individual and that the proportionality constant is independent of time.  
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exp β  involves the X (predictor) variables, but not the time, t. The X variables 

do not depend on the time t.  

 

The Cox proportional hazards model is non-parametric because )(0 th  is unspecified.  

The estimated Cox model survival function is given by: 
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In Eqn (8),  

 

)(ˆ
0 tS  is the estimated baseline survival function 

 

pβββ ˆ......,,ˆ,ˆ
21  are the estimated regression coefficients 

 

Survival curves can be derived from the Cox proportional hazards model. 

 

Properties of the Cox proportional hazards model 

a) It is possible to estimate the hazard ratio without needing to know )(0 th . 

b) It is possible to estimate )(0 th ,  ),( Xth  and survivor functions even if )(0 th  is 

not specified. 

c) The expression  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛∑
=

p

i
ii X

1

exp β  ensures that the estimated hazard is non-negative.  

d) The Cox model is robust because it usually fits the data well no matter which 

parametric model is appropriate.  

The likelihood function is denoted by )( βL = joint probability of observed data. 

 

L is a partial likelihood function that considers probabilities only for those subjects who 

fail. L does not consider probabilities for subjects that are censored.  
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jL  denotes the likelihood of failing at the jth failure time, given that the subject has 

survived up to this time. The set of individuals at risk at the jth failure time is called the 

risk set, and is denoted by )( )( jtR . This set gets smaller in size as the failure time 

increases.  

jL  = Proportion of L for the thj failure time given the risk set )( )( jtR . 

 

………………………………….………... Eqn(9) 

 

 

To obtain maximum likelihood estimates, we solve the following expression: 
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STATA solves the above equation by iteration.  

 
The hazard ratio (HR) 
 

In the Cox proportional hazards model, the hazards ratio is estimated by 
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In Eqn (11), θ  is a constant. This fact makes the Cox proportional hazards model suitable 

and convenient for panel data analysis. Note also that the expression for the hazard ratio 

does not involve the time t, because the baseline hazard has cancelled out. 
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),(ˆ
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…………………………………………………….Eqn(13) 

 

 

θ̂  is a constant of proportionality, and does not depend on the time t.  
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