
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DDEETTEERRMM II NNAANNTTSS  OOFF  MM AANNGGOO  EEXXPPOORRTT  

FFRROOMM   PPAAKK II SSTTAANN  
 

    By 
 

 

ABDUL GHAFOOR 

 
M.Sc. (Hons.) Agricultural Economics 

 
 

 
 
 

A Thesis Submitted in Partial Fulfilment   
for the Degree of 

 
 

DOCTOR OF PHILOSOPHY 

IN  

AGRICULTURAL MARKETING 
 
 
 

Department of Marketing & Agribusiness, 
Faculty of Agricultural Economics & Rural Sociology,  

University of Agriculture,  
Faisalabad 

2010 



The Controller of Examinations, 

University of Agriculture, 

Faisalabad. 

 

We, the members of the Supervisory Committee, certify that the contents 

and format of the thesis submitted by Mr. Abdul Ghafoor, Registration 

Number, 92-ag-1209 have been found satisfactory and recommend that 

it be processed for the evaluation by the External Examiner(s) for the 

award of the degree. 

 

  

Supervisory Committee 
 
 
 

 

Chairman: ___________________________________ 

(Professor Dr. Khalid Mustafa) 

 

 

 

     Member: ______________________________________ 

(Professor Dr. Muhammad Iqbal Zafar) 

 

 

 

       Member: ______________________________________ 

(Dr. Khalid Mushtaq) 



DDeeccllaarr aatt iioonn  

I hereby declare that the contents of the thesis, “Determinants of Mango 

Export from Pakistan” are product of my own research and no part has 

been copied from any published source (except references, standard 

mathematical or genetic models/ equations/ formulae/ protocols etc.). I 

further declare that this work has not been submitted for award of any 

other diploma/ degree. The University may take action if the information 

provided is found inaccurate at any stage (In case of any default the 

scholar will be proceeded against as per HEC plagiarism policy).  

 
 
 
 
 
 

(Abdul Ghafoor)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TTaabbllee  ooff   CCoonntteennttss  

                         Contents   Pages 

Chapter-1: Introduction 01 

Chapter-2: Review of Literature 09 

2.1 Findings of Major Studies-Pakistan  09 

2.2 Findings of Major Studies-Other Countries 16 

2.3 Conclusion  26 

Chapter-3: Conceptual and Methodological Framework 28 

3.1 Some Conceptual Issues 28 

3.2 The Methodological Framework 31 

 3.2.1 Specification of variables (Survey Data) 32 

  3.2.1.1 Analytical Techniques 38 

   i Descriptive Statistics 38 

   ii Export Margin Analysis 38 

   iii The Empirical Model (Survey Data) 39 

 3.2.2 Specification of variables (Secondary Data) 41 

  3.2.2.1 The Empirical Model 44 

  3.2.2.2  Market Integration Analysis 44 

  3.2.2.3 Analytical Technique: Cointegration and Error 
Correction Mechanism 

46 

   i Augmented Dickey Fuller Test 46 

   ii Cointegration  46 

   iii Approaches for Testing Cointegration 47 

    A  The Johansen Approach 48 

   iv  Error Correction Mechanism 50 

Chapter-4: Results and Discussion 52 

4.1 Socio-Economic and Business Characteristics of Mango Exporters 52 

 4.1.1 Age of Exporters 52 

 4.1.2 Professional Experience of Exporters 53 

 4.1.3 Education of Exporters 54 

 4.1.4 Quantity of Mango Exports 54 

 4.1.5 Mode of Buyer Search 55 

 4.1.6 Marketing Features of Mango 55 



                         Contents   Pages 

 4.1.7 Sources of Mango Purchases 56 

 4.1.8 Average Purchase Prices of Mangoes 57 

 4.1.9 Average Transportation Charges 60 

 4.1.10 Average Marketing Cost 61 

 4.1.11 Average Consignment Charges 64 

 4.1.12 Average Sale Price 65 

 4.1.13 Gross, Percent and Net Margins of Exporters 66 

 4.1.14 Favourite Markets of Exporters 67 

 4.1.15 Exporters’ Perceptions about Different Factors Affecting 
Export of Mango 

68 

 4.1.16 Exporters’ Views about Cooperation of Different 
Institutions 

69 

 4.1.17 Exporters’ Response about Performance of Different 
Departments at Exit Points 

70 

 4.1.18 Preferred Airline of the Exporters 71 

 4.1.19 Exporters’ Views regarding Change in Export Parameters 
after WTO 

72 

4.2 Export Margin Analysis 73 

 4.2.1 Export Margin Analysis of Mango (Overall Average) 75 

 4.2.2 Export Margin Analysis for United Kingdom Market (Rs./ 
Ton) 

77 

 4.2.3 Export Margin Analysis for Dubai Market (Rs./ Ton) 79 

 4.2.4 Export Margin Analysis for Saudi Arabian Market (Rs./ 
Ton) 

82 

 4.2.5 Export Margin Analysis for Singapore Market (Rs./ Ton) 84 

4.3 Determinants of Mango Exports (Survey Data) 85 

 4.3.1 Determinants of Mango Exports (All Markets) 86 

 4.3.2 Determinants of Mango Exports for United Kingdom 
Market 

93 

 4.3.3 Determinants of Mango Exports for Dubai Market 98 

 4.3.4 Determinants of Mango Exports for Saudi Arabian Market 102 

 4.3.5 Determinants of Mango Exports for Singapore Market 105 

4.4 Determinants of Mango Exports (Secondary Data) 110 

 4.4.1 Tests of Stationarity 111 

  4.4.1.1 Graphical Presentation of the Variables 112 

  4.4.1.2 Unit Root Test 115 

 4.4.2 Cointegration and Error Correction Models 118 



                         Contents   Pages 

  4.4.2.1 Johansen’s Normalized Estimates and Error 
Correction Model Estimates 

120 

 4.4.3 Granger Causality Test 125 

4.5 Mango Market Integration 127 

 4.5.1 Test of Stationarity 128 

  4.5.1.1 Graphical Presentation of the Variables 128 

  4.5.1.2 Unit Root Test 134 

 4.5.2 Cointegration and Error Correction Models 136 

 4.5.3 Granger Causality Test 142 

Chapter-5: Conclusions and Suggestions 145 

5.1 Future Research Areas 149 

                         Literature Cited 150 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
 

  

  



LL iisstt   ooff   TTaabblleess  

No. Title of Table Page 

1.1 Area under Mango Cultivation (000 Hectares) 02 

1.2 Production of Mango (000 Tons) 02 

1.3 Global Production, Export and Import of Mango (000 Tons) 03 

1.4 Major Markets for Pakistani Mango  06 

4.1.1 Percentage Distribution of Exporters Regarding their Age 53 

4.1.2 Percentage Distribution of Exporters Regarding their Experience 53 

4.1.3 Percentage Distribution of Exporters Regarding their Education 
Level 

54 

4.1.4 Percentage Distribution of Exporters Regarding Quantity of Mango       
Exports 

54 

4.1.5 Percentage Distribution of Exporters Regarding their Mode of Buyer 
Search 

55 

4.1.6 Percentage Distribution of Exporters Regarding their Perceptions           
about Marketing Features of Mango 

56 

4.1.7 Percentage Distribution of Exporters Regarding their Sources of 
Mango Purchases 

57 

4.1.8 Percentage Distribution of Exporters Regarding their Average 
Purchase Prices for Mangoes 

58 

4.1.9 Percentage Distribution of Exporters Regarding their Average 
Purchase Prices for Sindhri Mangoes 

59 

4.1.10 Percentage Distribution of Exporters Regarding their Average 
Purchase Prices for Chounsa Mangoes 

59 

4.1.11 Percentage Distribution of Exporters Regarding their Average 
Transportation Charges 

61 

4.1.12 Percentage Distribution of Exporters Regarding their Average 
Marketing Charges 

64 

4.1.13 Percentage Distribution of Exporters Regarding their Average 
Consignment Charges 

65 

4.1.14 Percentage Distribution of Exporters Regarding their Average Sale 
Price 

66 

4.1.15 Percentage Distribution of Exporters Regarding their Average Gross, 
Percent and Net Margins 

67 

4.1.16 Percentage Distribution of Exporters Regarding their Favourite 
Market 

67 

4.1.17 Percentage Distribution of Exporters Regarding their Perceptions    
about Different Factors Affecting Mango Export 

68 

4.1.18 Percentage Distribution of Exporters regarding their Views about             
Cooperation of Different Institutions 

69 

4.1.19 Percentage Distribution of Exporters Regarding their Response about 
Performance of Various Departments at Exit Point 

71 

4.1.20 Percentage Distribution of Exporters Regarding their Views about 
Preferred Airlines 

71 



No. Title of Table Page 

4.1.21 Percentage Distribution of Exporters Regarding their Views about            
Implications of WTO 

72 

4.2.1 Description of Data for Export Margin Analysis 75 

4.2.2 Export Margin Analysis (Overall Average) 77 

4.2.3 Export Margin Analysis for United Kingdom Market (Rs. / Ton) 78 

4.2.4 Export Margin Analysis for Dubai Market (Rs./ Ton) 80 

4.2.5 Export Margin Analysis for Saudi Arabian Market (Rs./ Ton) 83 

4.2.6 Export Margin Analysis for Singapore Market (Rs./ Ton) 84 

4.3.1 Description of Data for Micro Determinants of Mango Export 87 

4.3.2 Summary of Mango Export Model 90 

4.3.3 Description of Data for United Kingdom Market 94 

4.3.4 Summary of Export Model for United Kingdom Market  95 

4.3.5 Description of Data for Dubai Market 99 

4.3.6 Summary of Export Model for Dubai Market 100 

4.3.7 Description of Data for Saudi Arabian Market 103 

4.3.8 Summary of Export Model for Saudi Arabian Market  104 

4.3.9 Description of Data for Singapore Market 106 

4.3.10 Summary of Export Model for Singapore Market  107 

4.4.1 Description of Secondary Data for Determinants of Mango Export 111 

4.4.2 Unit Root Test 116 

4.4.3 Unit Root Test of First Difference Series 118 

4.4.4 Selecting the Order of VAR 119 

4.4.5 Cointegrating LR Test Based on Maximal Eigen values of the 
Stochastic Matrix 

120 

4.4.6 Cointegrating LR Test Based on Trace of the Stochastic Matrix 120 

4.4.7 Estimated Long & Short Run Elasticities 123 

4.4.8 Granger Causality from Error Correction Model 126 

4.5.1 Description of Data for Market Integration Analysis 128 

4.5.2 Unit Root Test 134 

4.5.3 Unit Root Test of First Difference Series 135 

4.5.4 Selecting the Order of VAR for Mango Market Integration (Overall) 136 

4.5.5 Cointegrating LR Test Based on Maximal Eigen values of the 
Stochastic Matrix 

137 

4.5.6 Cointegrating LR Test Based on Trace of the Stochastic Matrix 137 



No. Title of Table Page 

4.5.7 Selecting the Order of VAR for Mango Market Integration (Pair  
wise) 

139 

4.5.8 Cointegrating LR Test Based on Maximal Eigen values of the 
Stochastic Matrix (Pair Wise) 

140 

4.5.9 Cointegrating LR Test Based on Trace of the Stochastic Matrix (Pair 
Wise) 

141 

4.5.10 Adjustment Vectors 142 

4.5.11 Granger Causality from Error Correction Model 144 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



LL iisstt   ooff   FFiigguurr eess  

No. Title of Figure Page 

1.1 Percent Share of Leading Producers of Mango in the World 03 

1.2 Percent Share of Leading Exporters of Mango in the World 04 

1.3 Percent Share of Leading Importers of Mango in the World 05 

4.4.1 Mango Exports 112 

4.4.2 First Difference of Mango Exports 112 

4.4.3 Relative Price Index 113 

4.4.4 First Difference of Relative Price Index 113 

4.4.5 Mango Production 113 

4.4.6 First Difference of Mango Production 113 

4.4.7 Real Agricultural GDP 114 

4.4.8 First Difference of Real Agricultural GDP 114 

4.4.9 Length of Roads 114 

4.4.10 First Difference of Length of Roads 114 

4.5.1 Mango Prices in Lahore Market 129 

4.5.2 First Difference of Mango Prices in Lahore Market 129 

4.5.3 Mango Prices in Faisalabad Market 129 

4.5.4 First Difference of Mango Prices in Faisalabad Market 129 

4.5.5 Mango Prices in Sargodha Market 130 

4.5.6 First Difference of Mango Prices in Sargodha Market 130 

4.5.7 Mango Prices in Multan Market 130 

4.5.8 First Difference of Mango Prices in Multan Market 130 

4.5.9 Mango Prices in Gujranwala Market 131 

4.5.10 First Difference of Mango Prices in Gujranwala 131 

4.5.11 Mango Prices in Karachi Market 131 

4.5.12 First Difference of Mango Prices in Karachi Market 131 

4.5.13 Mango Prices in Hyderabad Market 132 

4.5.14 First Difference of Mango Prices in Hyderabad Market 132 

4.5.15 Mango Prices in Sukkhar Market 132 

4.5.16 First Difference of Mango Prices in Sukkhar Market 132 

4.5.17 Mango Prices in Peshawar Market 133 



No. Title of Figure Page 

4.5.18 First Difference of Mango Prices in Peshawar Market 133 

4.5.19 Mango Prices in Quetta Market 133 

4.5.20 First Difference of Mango Prices in Quetta Market 133 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



LL iisstt   ooff   AAppppeennddiicceess  

No. Title of Appendix Page 

I Export Margin Analysis for Chounsa (Rs./Ton) 157 

II Export Margin Analysis for Sindhri (Rs./Ton) 158 

III Mango Export Model (Chounsa) 159 

IV Mango Export Model (Sindhri) 160 

V Secondary Data used to Estimate Determinants of Mango Exports 161 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
 
 
 

  



AAcckknnoowwlleeddggeemmeennttss  

Up and above every thing, all glory to be the ALLH, the Beneficent, the Merciful 

whose blessing is the cherished fruit to my modest efforts to overcome the problems 

and difficulties. Allah never spoils any effort. Every piece of work is rewarded 

according to the nature of devotion in it. I am humbly thankful to the most gracious, 

merciful and almighty Allah who gave me health, affectionate family, talented 

teachers, helping friends and opportunities to complete my study. I also express my 

sincere and humble words of thanks to Holy Prophet Hazrat Muhammad (Peace Be 

Upon Him), the most perfect and excellent; a torch of guidance and knowledge for 

humanity forever.  

I express my deep sense of gratitude to my reverend supervisor, Dr. Khalid Mustafa, 

Professor and Chairman, Department of Marketing and Agribusiness, under whose 

dynamic supervision, propitious guidance, illustrious advice, keen interest, 

constructive criticism and fatherly affection, I am able to complete this difficult task, 

quite easily. I am highly grateful to Dr. Muhammad Iqbal Zafar, Professor and Dean, 

Faculty of Agricultural Economics and Rural Sociology, for his dynamic and 

inspiring guidance as well as critical insight throughout my research period. I deem it 

my utmost pleasure in expressing my gratitude with the profound benedictions to Dr. 

Khalid Mushtaq, Assistant Professor, Department of Agricultural Economics, for 

providing me with strategic command at every step. I also want to mention my humble 

feelings to the brotherly encouragement and cooperation of Dr. Abedullah, Mr. 

Hammad Badar and Mr. Muhammad Imran Siddique, who really helped me a lot to 

complete this dissertation. 

Last but not least, I deem it utmost pleasure to avail myself of this opportunity to 

express the heartiest gratitude to my loving parents Abdul Rauf Chaudhry (may his 

soul rest in peace) and Mohtarma Anees Khanum, brother Mian Abdul Rasheed, 

loving sisters Nasreen Fatima and Naveeda Rauf, my little niece and nephews for 

their love, patience, encouragement, good wishes and understanding that inspired me 

to accomplish this humble effort. Lastly, I have no words to thank my well wisher who 

really supported me in all ways from start to completion of this dissertation. “May 

Allah Almighty bless them all and me with eternal happiness and show us the path of 

those whom Thou hast favoured,” (Aameen). 

(Abdul Ghafoor) 



DDeeddiiccaatt iioonn 

 

II   ddeeddiiccaattee  tthhiiss  hhuummbbllee  eeff ffoorrtt  ttoo  

MMyy  LLoovviinngg  PPaarreennttss;;  MMyy  RReeaall   MMeennttoorrss  

AAbbdduull   RRaauuff  CChhaauuddhhrr yy  ((LL aattee))    
&&     

MM oohhttaarr mmaa  AAnneeeess  KK hhaannuumm 

AA  ssoouurrccee  ooff   eennccoouurraaggeemmeenntt,,  

ccoommmmii ttmmeenntt,,  ddeetteerrmmiinnaattiioonn,,  iinnssppii rraattiioonn  

aanndd  rreeaall   hhaappppiinneessss  iinn  mmyy  ll ii ffee,,  wwhhoo  aallwwaayyss  

kkeepptt  mmyy  mmoorraallee  hhiigghh  wwhheenn  II   wwaass  sshhaakkiinngg  iinn  tthhee  

ddaarrkk  sshhaaddoowwss  ooff   ddeessppeerraattiioonn,,  wwhhoo  eeaaggeerrllyy  wwiisshheedd  mmee  

ttoo  sseeee  ggll ii tttteerriinngg  hhiigghh  ll iikkee  ssttaarrss  iinn  tthhee  sskkyy  ooff   ssuucccceessss,,  

wwhhoo  rreeaall ll yy  ttaauugghhtt  mmee  ttoo  ffaaccee  hhaarrdd  rreeaall ii ttiieess,,  

eennjjooyy  gglloorriioouuss  hhaappppyy  mmoommeennttss  aanndd  

lleeaarrnn  rreeaall   lleessssoonnss  ooff   mmyy  ll ii ffee..  

WWoorrddss  aarree  eevveenn  ddeeff iicciieenntt  ttoo  eexxpprreessss  mmyy  

ffeeeell iinnggss  ffoorr  mmyy  mmeennttoorrss,,  wwhhoo  rreeaall ll yy  aarree  ll ii ffee  ffoorr  mmee..  



AAbbssttrr aacctt   

The present study identifies the major determinants and explores their 
implications on the export of mango from Pakistan to four selected markets 
(Dubai, Saudi Arabia, United Kingdom and Singapore). Primary data were 
collected through a survey of mango exporters selected purposively from the 
list of total exporters obtained from Pakistan Horticultural Development and 
Export Board. Data collected from primary sources were analyzed to delineate 
socioeconomic characteristics of the sampled mango exporters, estimate export 
margins and quantify major variables (experience and education of exporters, 
average purchase price, average marketing cost, average sale price, ISO 
certificate, government policy, fruit fly effect and hot water treatment) 
affecting export of mango from Pakistan. Primary data were substantiated with 
data collected from secondary sources, analyzed to estimate effect of major 
factors (production of mango, relative prices, agricultural GDP and 
infrastructure) on the export of mango, not captured by primary data. Level of 
integration among ten domestic mango markets (Lahore, Faisalabad, Sargodha, 
Gujranwala, Multan, Karachi, Hyderabad, Sukkhar, Quetta and Peshawar) was 
checked to evaluate extent of efficiency in these selected markets. Double log 
form of regression analysis was employed to estimate effect of the selected 
variables on the export of mango in the four importing markets. Johansen’s 
Cointegration Approach and Error Correction Mechanism were used to analyze 
secondary data. Comparative study of export margins in four selected markets 
revealed that Dubai and Saudi Arabia were the moderate profit markets 
whereas the United Kingdom and Singapore were the high margin markets. 
The results of analysis of primary data revealed that education, professional 
experience of mango exporters, average purchase price, average marketing 
cost, average sale price and ISO certificate were the significant determinants of 
mango exports from Pakistan. On the other hand, the results of secondary data 
showed that relative price index, mango production, real agricultural GDP and 
infrastructure were affecting mango exports overtime. The highest elasticity 
coefficients in the long run were found for real Agricultural GDP and 
infrastructure whereas in the short run, real Agricultural GDP showed 
dominating impact. Granger Causality test established bi-directional causality 
of mango exports with relative price index and infrastructure whereas 
unidirectional causality was established with real Agricultural GDP and mango 
production. Market integration analysis established that the selected domestic 
mango markets of Pakistan were efficient and well-integrated with each other. 
Granger causality test showed that Karachi market had bi-directional causality 
with Lahore, Faisalabad, Multan, Hyderabad and Sukkhar markets whereas 
unidirectional relationship was found for the rest of the markets. Problems 
emanating from the research findings were summarized and policy measures 
proposed to strengthen domestic production base, target high price markets by 
complying with international standards and diversify mango exports through 
value addition. 
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Chapter No.1  

 

Introduction 
 

Agriculture occupies pivotal position in the economy of Pakistan. Despite structural 

shift towards industrialization, agriculture still contributes 21.8 percent to the Gross 

Domestic Product (GDP). It is a source of livelihood of about 45 percent of total 

employed labour force and contributes significantly in the export earnings 

(Government of Pakistan, 2009). Total value of agriculture at constant factor cost 

(1999-2000) was estimated 1148.871 billion rupees in 2007-08. Major crops (wheat, 

rice, cotton and sugarcane) contribute 34 percent as against minor crops which share 

11 percent of the agricultural GDP. The share of horticultural crops (fruits, vegetables 

& condiments) stands around 76 percent in the category of minor crops. Major fruits 

dominate in the horticultural crops, sharing about 59 percent to the total value 

(Government of Pakistan, 2008).  

Mango is one of the major fruits of Pakistan. It is mainly grown in the Punjab and 

Sindh provinces.  Mango season in Pakistan starts with harvest from Sindh province 

in late May and finishes in Punjab in late August. Major mango varieties grown in 

Pakistan are Sindhri and Chounsa whereas other varieties (Dosehri, Malda, 

Swarnarika, Langra, Siroli, Alphonso, Gulab Khas, Fajri, Golden, Anwar Ratol and 

Began Phali) are also grown in some parts of the Sindh and Punjab provinces. Sindhri 

is mainly grown in Sindh as against Chounsa which dominates in Punjab. Chounsa 

and Sindhri are considered by industry as good varieties in terms of taste and 

demanded both in the domestic and international markets (PHDEB, 2005). 

Mango is an important tropical fruit crop and occupies second position after citrus in 

terms of area and production. Area under mango increased from 55 thousand hectares 

in 1970-71 to 166 thousand hectares in 2007-08 showing an increase of about 200 

percent for the given period (Government of Pakistan, 2008). Massive increase in area 

under mango cultivation was observed during 2003-08 mainly due to an increased 

demand and higher prices of mango both in the domestic and export markets. Punjab 

is the leading province in terms of area (112 thousand hectares) followed by Sindh (52 
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thousand hectares) whereas the provinces of Balochistan and NWFP have nominal 

share in area under mango (See Table 1.1). 

Table 1.1: Area under Mango Cultivation (000 Hectares) 
 

Years Punjab Sindh NWFP Balochistan Pakistan 
1970-71 24.3 30.7 0.1 0.4 55.4 
1975-76 21.8 31.7 0.1 0.4 54.0 
1980-81 22.2 34.4 0.1 0.5 57.2 
1985-86 41.0 33.5 0.1 0.7 75.3 
1990-91 47.7 36.7 0.2 0.8 85.4 
1995-96 48.0 39.5 0.2 1.8 89.5 
2000-01 49.5 45.0 0.2 2.3 97.0 
2007-08 112.3 52.1 0.4 1.4 166.2         

Source: Government of Pakistan; Agricultural Statistics of Pakistan (various issues) 

Production of mango in Pakistan increased over the period, 1970-2008. An increase in 

mango production is mainly attributed to increased area under cultivation and not to 

increase in yield. Production of mango increased at a modest rate from 1970- 200; 

afterwards sharp increase in production was observed. An increase in mango 

production after 2000-01 may be attributed to an increased demand of mango at 

national and international levels, which in turn induced growers to bring more area 

under cultivation (See Table 1.2). The Punjab province contributes a major share in 

the production of mango (1373.1 thousand tones) followed by Sindh (368.1 thousand 

tons), Balochistan (8.5 thousand tons) and NWFP (4.0 thousand tons), (Government 

of Pakistan, 2008).  

Table 1.2: Production of Mango (000 Tons) 
 

Years Punjab Sindh NWFP Balochistan Pakistan 
1970-71 320.1 197.1 1.0 2.0 519.2 
1975-76 350.7 241.7 0.6 2.7 595.7 
1980-81 273.9 267.4 1.5 3.8 546.6 
1985-86 450.6 257.2 1.5 4.1 713.4 
1990-91 501.0 267.1 1.9 6.0 776.0 
1995-96 598.8 291.7 2.2 15.1 907.8 
2000-01 634.9 340.3 2.3 12.3 989.8 
2007-08 1373.1 368.1 4.0 8.5 1753.7 

Source: Government of Pakistan; Agricultural Statistics of Pakistan (various issues) 

At the global level, production of mango increased from 12774 thousand tons to 

27966 thousand tons during the period, 1975-2005. Total global exports of mango 

increased from 24 thousand tons to 908 thousand tons during the same period. An 
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increase in mango export was not independent of level of mango imports, which also 

showed increasing trend (21 thousand tons to 820 thousand tons) during 1975-2005 

(See Table 1.3). The increase in total global exports may be attributed to an increased 

demand of mangoes, their higher prices in the international markets and compliance 

by the mango exporting countries to the requirements of importers.  

Table 1.3: Global Production, Export and Import of Mango (000 Tons) 
 

Years  Production  Exports  Imports 

1975-76 12774.918 24.587 21.009 
1980-81 14426.428 50.948 58.508 
1985-86 16554.999 114.034 98.915 
1990-91 16903.407 158.030 154.546 

1995-96 22451.914 335.766 351.038 
2000-01 24698.038 622.197 621.808 
2004-05 27966.749 908.439 820.938 

Source: FAOSTAT, 2007 

Asia and South America are the main regions of mango production. In Asia, India is 

one of the biggest producers of mango. It contributed 39 percent to global mango 

production during 2005 as against China and Thailand which shared 13 percent and 6 

percent respectively in the global production during the same period. Pakistan 

contributed 6 percent in the global mango production (FAOSTAT, 2007). Asia shares 

almost 60 percent in the total global mango production and has absolute importance in 

the global mango economy.   

 Figure 1.1: Percent Share of Leading Producers of Mango in the World 
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Despite stronghold in global production, leading mango producing countries are not 

the market leaders. Mexico standing fifth in the mango-producing countries, occupies 

first position in mango exporting countries. Mexico enjoys 23 percent share in global 

mango exports followed by India and Brazil which contribute 17 percent and 12 

percent respectively. Pakistan enjoys fourth position in the mango exporting 

countries, contributing about 9 percent in global mango exports (FAOSTAT, 2007). 

Ability of exporters to comply with the requirements of importing countries has 

established their stronghold in mango exports.   

 
Figure 1.2: Percent Share of Leading Exporters of Mango in the World 
 

 
 

United States of America is the biggest market for mangoes. USA imports 33 percent 

followed by Netherlands, Saudi Arabia, United Arab Emirates and Malaysia which 

import 9 percent, 7 percent, 7 percent and 5 percent of the total global mango exports 

respectively (FAOSTAT, 2007). USA and Netherlands are high value markets and 

require compliance by the exporters to international standards (such as HACCP, 

EurepGAP etc.). Saudi Arabia and UAE are the traditional markets. These markets 

demand relatively less stringent compliance to various international standards by the 

exporters of mangoes. As such, these countries are the favourite markets for exporters 

in Pakistan. Consumers (mainly immigrants form Pakistan and India) in Saudi Arabia 

and Dubai generally want good quality mangoes and do not care much for compliance 

to HACCP, GAP, EurepGAP or any other international standards by exporters.  
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 Figure 1.3: Percent Share of Leading Importers of Mango in the World 
 

 

Mango exports are valuable source of foreign exchange earnings for Pakistan. As 

stated earlier, exports of mangoes from Pakistan increased from 1.16 thousand tones 

in 1975-76 to 105.21 thousand tons in 2006-07. An increase in mango exports is 

attributed to an increasing number of Pakistani immigrants in the importing markets 

(PHDEB, 2005). However, despite increase in exports, share of Pakistan in global 

exports is only 6 percent. This is very low when compared with other mango 

exporting countries such as Mexico and Brazil which contribute 14 percent and 12 

percent respectively (FAOSTAT, 2007).   

Export of mango from Pakistan is highly concentrated in few markets. Major markets 

for Pakistani mangoes include United Arab Emirates, Saudi Arabia and Oman where 

expatriate Pakistanis and Indians, are the main consumers. Increased shipping 

facilities at cheaper rates, flexible and less stringent food safety requirements are 

other factors affecting export of mangoes in these markets. Out of total exports of 

mangoes from Pakistan, 46 percent was exported to UAE alone whereas Saudi 
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exports, 76 percent was exported to three markets (UAE, Saudi Arabia and Oman). 

United Kingdom is also an attractive market for exporters from Pakistan mainly due 

to an increased demand for mangoes by immigrants (especially from Pakistan). In the 

European Union, the UK imported 11.46 percent whereas France and Germany 
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imported 1.48 percent and 1.22 percent mangoes from Pakistan during 2006-07 

(Government of Pakistan, 2007).  

Table 1.4: Major Markets for Pakistani Mango (2006-07) 
 

Country  Export Quantity (000 tons) Percentage Share 

United Arab Emirates 48.47 46.06 
S. Arabia 18.53 17.21 
Oman  13.46 12.79 
United Kingdom 12.05 11.46 
Bahrain 1.64 1.55 
France 1.56 1.48 
Kuwait 1.29 1.22 
Germany  1.28 1.22 
Others 6.93 6.59 
Total  105.21 100 

Source: Government of Pakistan 2007; Fruit, Vegetable and Condiments Statistics of Pakistan 

Although, Pakistan is one of the leading producers of mango, it has been unable to 

harvest its full potential for exports. Traditional varieties of mango, improper orchard 

management, poor post-harvest handling, traditional marketing practices and lack of 

compliance to international standards are some major factors which have set limits in 

the expansion of mango exports from Pakistan. Many Importers in the developed 

markets particularly demand traceability of food along with compliance to HACCP, 

EurepGAP, Global GAP and other standards.  

Mango requires careful handling in the supply chain. Controlled temperature, proper 

packaging and transportation in reefers determine freshness of mango and its shelf 

life. Infrastructural development (particularly roads and storage) further enhance 

marketing efficiency of this delicate fruit. International market for mangoes is 

characterized by increasing competition due to supplies coming from various 

geographical sources throughout the year. As such, export of mango is very 

competitive at the global level and demands improvement in the production and 

marketing systems in line with changing requirements of the international markets. 

Countries which developed this capability overtime have surpassed others in the 

export of mangoes (PHDEB, 2005).  

The mango industry in Pakistan is mainly operated by private sector while role of the 

government is to regulate and monitor various operations in the markets. Ministry of 
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Food and Agriculture (MINFA), Ministry of Commerce (MoC), Trade Development 

Authority (TDA) and Pakistan Horticulture Development and Export Board (PHDEB) 

devise policies and working plans for increasing mango exports from Pakistan. In 

addition, the Mango Exporters Association serves as a spokesperson of exporters. 

Good performance of exporters in the export business requires proper understanding 

of business activities in a systematic and organized manner. Economizing marketing 

costs, improving quality, proper presentation for export consignments and good long 

term relations with buyers are some other factors which affect exports.  

Competitiveness in the export markets requires efficiency in the domestic supply 

chain. This may be demonstrated through the degree of market integration among 

domestic markets. Domestic markets are generally linked with each other for price 

adjustments and related arbitrage. The price linkage is an essential element in 

reducing market distortions and also ensures marketing efficiency for the export 

sector (Khedhiri, 1999).  

Given importance of mango, there is need to undertake a study on major determinants 

of mango export from Pakistan. The present study aims to identify and analyze impact 

of major variables on the export of mangoes from Pakistan. In particular, the study 

seeks to investigate socio-economic and business characteristics of exporters. The 

entrepreneurial skills and capabilities of exporters may largely be influenced by their 

level of education, experience and awareness in the export process and the Trade 

Policy of the government. In addition, level of integration and efficiency among major 

domestic markets measure strength and speed of price transmission. An attempt will 

be made to identify and analyze impact of various factors which affect export of 

mangoes in the Middle Eastern countries (Saudi Arabia and Dubai), United Kingdom 

and Singapore. Policy options for increasing export of mangoes will be suggested on 

the basis of research findings.  

The study has been planned with following objectives: 

• To investigate socio economic and business characteristics of mango 

exporters. 

• To identify, analyze and quantify impact of various variables affecting export 

of mango to Saudi Arabia, Dubai, United Kingdom and Singapore.  
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• To undertake export margin analysis and explore level of integration and 

efficiency among major domestic mango markets.   

• To suggest policy measures for increasing mango exports.  

The thesis is organized in five chapters. Chapter II reviews available literature on 

major determinants of mango exports and market integration. Chapter III delineates 

some conceptual and methodological issues. Chapter IV presents findings of the 

research and finally chapter V outlines conclusions and suggests policy options for 

increasing export of mangoes from Pakistan. 
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Chapter No. 2 

  

Review of Literature 
 

This chapter summarizes main findings of research undertaken in Pakistan and other 

countries on factors influencing export of mangoes and other perishable agricultural 

products. It may be mentioned at the outset that literature on determinants of mango 

exports is quite sketchy and despite exhaustive search only few studies were found 

wherein determinants of mango export from Pakistan and other countries were 

empirically tested. Research studies on mangoes generally cover qualitative 

information. As such, available literature does not cover many aspects viz. 

quantification of variables affecting export of mangoes, export margins and market 

integration analysis. The chapter is organized into three sections. Section I 

summarizes findings of various studies conducted in Pakistan, Section II outlines 

abstracts of main findings conducted in other countries and finally Section III presents 

brief synthesize.  

2.1 Findings of Major Studies-Pakistan  

Aujla et al. (2007) investigated constraints in the realization of full potential of fruits 

production and their exports from Pakistan. In particular, they investigated role of 

wholesale fruits and vegetable markets in generating exportable surplus. They 

observed that export quality fruits were sold through secret auctions while the 

remainder by open auctions for domestic consumption. Most of the commission 

agents were engaged in the business of fruit export. They purchased good quality fruit 

under different names for export purposes. Secret auctions of fruit limited incentives 

for producers and contractors to produce quality products for export purposes. 

Profitability analysis revealed that net returns from export of fruits varied with the 

changes in the season and destination of export. Net returns per kilogram were higher 

for Russian States and Middle Eastern countries as compared to Europe and Far 

Eastern countries mainly due to relatively higher transportation costs. Major share in 

returns from exports came from Middle Eastern and Far Eastern countries due to 

relatively high quantities exported to these regions. As the sale price received by 
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exporters from Far Eastern and European countries was relatively higher, exports to 

these markets could be increased further. As such, economies of scale in 

transportation could further reduce the sea freight. Inability of exporters to compete in 

the expensive markets of the world especially in horticultural products was due to 

non-availability of infrastructures viz. hi-tech labs for testing fruit quality and 

certifying on health and environmental safety, expensive refrigerated transportation, 

good quality packing material, inputs needed in processing and non-availability of 

credit on easy terms and conditions. The research concluded that poor quality of 

exportable surplus of fruits restricted their exports to cheaper markets in the world. 

Ghafoor (2007) observed that there were no proper arrangements for generating and 

handling exportable surplus of mangoes from Pakistan. Efforts were generally made 

at individual level with very little utilization of centrally organized platforms. He 

remarked that amongst others, poor farm production practices, inappropriate post 

harvest management, inefficient marketing practices and lack of infrastructure 

affected exports of mango from Pakistan. Short life span of varieties and over 

dependence on few mango varieties for export purpose determined limits in export. 

He argued that extra burden on Karachi terminal market affected efficiency in the 

export business. He recommended that new terminal points should be established and 

vapour heat treatment facilities made available to exporters at affordable price to 

increase export of quality product.  

Collins et al. (2006) concluded that horticulture sector was a significant component of 

agricultural economy of Pakistan. They narrated that there was an enormous potential 

which could be exploited to reap benefits. According to them, Pakistani mangoes are 

considered as relatively cheaper and of average quality as compared to mangoes from 

other countries. They reported that many exporters from Pakistan had the tendency to 

dump mangoes in the traditional markets (such as UAE). As such, price of mangoes in 

these markets was much lower as compared to prices of mango imported from various 

other countries. Major markets for mangoes from Pakistan included Middle Eastern, 

European and some Asian countries. Lack of infrastructure, storage and processing 

facilities combined with post harvest losses, poor market intelligence and 

communication were identified major hurdles in development of mango industry in 
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Pakistan. They suggested that there was strong need for building effective and 

efficient supply chains for increasing exportable surplus from Pakistan.  

Mustafa et al. (2006) explored barriers against export of mango from Pakistan in the 

context of sanitary and phytosanitary agreement of World Trade Organization. They 

collected information from 20 mango producers, 15 pre-harvest contractors and 40 

exporters and identified number of hurdles in the export of mango from Pakistan. 

They concluded that mango producers and exporters were not capable enough to 

comply with SPS requirements of the global market. Majority of the exporters showed 

their dissatisfaction about policies of the government. As such, government was not 

promoting mango industry. They suggested that existing concentration and 

overdependence of mango in few export markets should be avoided by identifying 

new markets and introducing value added products and also by complying with 

emerging international standards like HACCP and EurepGAP.  

Pirzada (2006) revealed that enormous potential and opportunities existed in the 

production and trade of mangoes from Pakistan. He mentioned potential mango 

varieties which according to him were quite suitable for export purpose from 

Pakistan. These varieties included Sindhri, Chounsa, Fajri, Golden and Began Phali 

and were in great demand in the Middle Eastern and Far Eastern countries. Despite an 

increase in mango exports, Pakistan continued to encounter many technical barriers to 

trade. He suggested that a proactive approach should be adopted to deal with the 

situation and an all-out effort made to comply with emerging requirements of the 

international market.  

World Bank and UNIDO (2006) identified constraints hindering export potential of 

Pakistani mangoes. Poor post harvest management affected quality and volume of 

marketable surplus. As such, this factor caused huge post-harvest losses which ranged 

from 25-40% of total mango production in the country. Current status of 

infrastructure was identified as one of the major reasons for these losses as significant 

portion of national highways were in poor condition significantly adding to 

transportation cost thus reducing export competitiveness of the country in 

international market especially for perishable products. Short shelf life of Pakistani 

mangoes was another reason limiting export of mangoes from Pakistan mainly in the 

Middle Eastern markets. As such, export to distant markets was airlifted increasing 
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marketing cost and reducing competitiveness of Pakistani mangoes as compared to 

other mango exporting countries. Enhancing shelf life and developing sophisticated 

storage techniques were suggested as possible measures to increase export of 

mangoes from Pakistan.    

Haleem et al. (2005) examined factors responsible for changes in the volume of 

export of citrus from Pakistan. They remarked that Gross Domestic Product (GDP), 

domestic and export prices, national production and foreign exchange rates were some 

of the critical factors affecting volume of citrus exports. They used time series data 

from 1975–2004 for citrus exports, domestic prices, export prices, GDP, and foreign 

exchange rates for estimating changes in volume of citrus exports overtime employing 

co-integration and error correction mechanism. Estimated results revealed importance 

of price and non-price factors in explaining export supply function for citrus. In the 

case of price factors, export price (international price) played major role in citrus 

export. The estimated export price elasticity was 1.48 while domestic price elasticity 

was -0.98. Among non-price factors, the estimated elasticity for domestic production 

of citrus, exchange rate and GDP were 1.37, 1.31 and 0.35 respectively. The exchange 

rate was also important variable in explaining variations in citrus exports. There was 

strong case in support of this variable in the face of successive currency devaluation 

during the past years. The results suggested that external factors such as exchange rate 

and export price played a dominating role than the internal factors in explaining 

variations in citrus exports from Pakistan.    

Haleem (2005) investigated export supply response of citrus and mangoes in 

Pakistan. The study reviewed performance of citrus and mango exports for the years 

1975-2004. Export supply response was estimated for these two crops by employing 

Johansen’s Cointegration technique. The share of fruit export declined over the time. 

Average growth rate of fruit exported during the period of study was 4.8 percent.  

There were nominal earnings from export of citrus and mangoes in early years which 

gradually increased with the passage of time. The fluctuating performance of citrus 

and mango exports was attributed to highly fluctuating domestic production, 

inconsistent export policies, currency devaluation, export duties, non-competitiveness 

of exports and uncertain situation in the international markets. He estimated export 

supply response of citrus and mango taking into account both price and non-price 
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factors. Export price (international price) played more important role in case of 

mangoes than citrus. The estimated exports price elasticity for mango was 5.39, while 

it was 1.48 for citrus. Domestic price elasticity of mango was -6.73 whereas in case of 

citrus it was -0.98. The domestic production elasticity for mango was -2.16 which 

showed a negative impact on the exportable quantity. For citrus, the estimated 

elasticity for domestic production was -1.37. The exchange rate was found to be an 

important variable in explaining variations in mango and citrus exports, mainly due to 

successive currency devaluation during past years. In case of mangoes, impact of 

exchange rate was found significant as exchange rate elasticity was found 2.89, as 

compared to citrus where this value was 1.31. Gross Domestic Product (GDP) had 

positive association for both mango and citrus exports. The long run elasticities for 

Gross Domestic Product were 13.63 and 7.15 for mangoes and citrus respectively.  

Pakistan Horticultural Development and Export Board (PHDEB), (2005) 

remarked that mangoes were one of the leading exportable crops from Pakistan after 

citrus. Pakistan produced over one million tons of mangoes and out of that about 60 to 

70 thousand tons were exported. Gulf countries and Saudi Arabia were the traditional 

import markets and procured major volume of fruit from Pakistan. The United 

Kingdom was the main market in the European Union whereas Germany, France, 

Norway, Denmark, Switzerland, Singapore, Malaysia and Hong Kong were other 

important markets with Peoples Republic of China and Iran as promising future 

markets. It was observed that 78% of total marketable surplus for export purpose was 

channelled to Middle East, 0.7 % to Far East, 14.8 % to Europe and 6.1 % to other 

markets. Large price differentials were found between good, average, and poor quality 

mangoes in the domestic as well as export markets. Customers were becoming 

increasingly selective for high quality fruit overtime but due to poor post-harvest 

handling, management and inadequate controlled reefer atmosphere, Pakistani 

mangoes had limited shelf life. The air cargo was expensive and had limited capacity 

to handle large volume of mangoes. As such, increased cost set limits in the export of 

mangoes. The research revealed that improvements made in the sea cargo handling 

had increased volume of mango exports by sea. Export to importing markets in close 

proximity (such as Gulf and Saudi Arabia) had almost shifted from air to sea. About 

40% of the total mangoes exported to the Middle East were transported by air whereas 

30% each was transported through reefer and non-reefer containers. 
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Khushk and Sheikh (2004) studied structure, conduct and performance of marketing 

system, margins and seasonal price variation of selected fruits and vegetables in 

Pakistan. Wholesales prices of fruits and vegetables and regressed base market prices 

against other market prices in their first difference form were used in the analysis to 

check level of integration between the markets. Hyderabad and Multan were taken as 

base markets in Sindh and Punjab province respectively. The analysis revealed that 

fruit and vegetable prices did not move uniformly across spatially separated markets. 

Distance between markets was not found as an important constraint to affect the 

process of price transmission right from production point to the markets rather higher 

transportation cost and risks associated with transportation along with constraints in 

the availability of price information were found as the major factors revealing weak 

integration between these markets. They concluded that there was weak evidence that 

price changes in one market were fully and immediately transmitted to another 

market. They suggested that government should invest in infrastructural developments 

to improve access in different markets by reducing transportation cost. 

Mustafa and Ghafoor (2004) analysed the grading and standardization norms 

especially adopted by stakeholders in Pakistan for mangoes and argued that proper 

grading and standardization increased value of mangoes not only in the local markets 

but in international market as well. They argued that mangoes were bought and sold 

by grade specifications in the international markets. These grade specifications 

promoted a well understood international trade language facilitating the transactions 

[At the international level, minimum standards for mangoes were defined by the 

United Nations ECE Standard FFV-45: "in-tact, firm, fresh in appearance, sound 

(produce affected by rotting or deterioration such as to make it unfit for consumption 

is excluded), clean, practically free from any visible foreign matter, free from black 

stains or trails that extended under skin, free from marked bruising, practically free 

from pests and damage caused by pests, free from damage caused by low temperature, 

free from abnormal external moisture, free of any foreign smell and taste. UN/ECE 

standards divided mangoes into three classes; Extra Class for mangoes of superior 

quality, free of defects; Class I for mangoes of good quality, with slight defects of 

shape or of the skin; and Class II for mangoes that did not qualify for inclusion in the 

higher classes]. In Pakistan, on the other hand, Department of Agricultural and 

Livestock Product Marketing and Grading (DALPMG) was entrusted with the task of 
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grading mangoes. The DALPMG classified mangoes in three grades viz. Pak Special, 

Pak Choice and Pak Standard based on weight and other general characteristics of 

mangoes. They further concluded that existing system of grading and standardization 

in Pakistan needs to be implemented aggressively as no grading and standardization 

protocols were exercised in local markets. Quality of Pakistani mangoes was good 

enough but mango exports would not increase unless a good system of grading and 

standardization was introduced and implemented in its letter and spirit.   

Sharif (2004) analyzed the working of four wholesale markets (Faisalabad, Multan, 

Sargodha and Lahore) by using weekly wholesale prices data for the period 1983- 

2003. Findings of the research established that Sargodha market was relatively better 

integrated with Faisalabad and Lahore than that of Multan as the coefficient for price 

at source market was greater than unity. Statistical test of integration revealed that 

Lahore and Faisalabad markets were poorly integrated with Sargodha. Constraint 

analysis for export of citrus from Pakistan was also undertaken.  He remarked that 

major bottlenecks in export process included, amongst others, lack of pack houses, 

expensive international advertisement and lesser number of processing units. At 

home, limited and expensive refrigerated transportation facility, costly packing 

material and other inputs needed for citrus processing, and non-availability of credit 

on easy terms and conditions were found as the major constraints. These limitations 

eventually resulted not only in the increased cost of production but also affected 

quality. Inability of citrus exporters to compete in the expensive markets of the world 

was mainly due to non-availability of infrastructure (such as all weather roads, cool 

chains, pack houses and hi-tech labs for health and environmental safely). All these 

factors resulted in restricting citrus exports to cheaper markets of the world.  

Sheikh et al. (2003) identified factors affecting export of mangoes from Pakistan. 

They observed that despite good quality and taste, export of Pakistani mangoes was 

much less as compared with many mango producing countries. They observed that 

among others, fruit fly infestation was one of the major factors affecting exports of 

mango from Pakistan. They interviewed fifty mango growers from Multan and 

concluded that most of the farmers recorded severe damage to mangoes (greater than 

10%) by fruit fly infestations in an epidemic year. They remarked that all major 

mango varieties especially chounsa, sindhri and other late season mango varieties in 
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Pakistan were prone to fruit fly infestations. They underlined the need for chalking 

out a comprehensive plan to control fruit fly infestations.  

2.2 Findings of Major Studies-Other Countries  

Van Melle (2007) argued that globalization and competitiveness of agricultural 

commodities had significant potential benefits for food security and poverty 

reduction in West Africa. He adopted value chain framework for mangoes in Benin, 

West Africa as a guide to enhance competitiveness of commodities at national, 

regional and global levels. He concluded that the international market for mangoes 

was characterized by stringent quality requirements. He concluded that there was 

strong need to address to the emerging challenges in the export of perishable 

agricultural products.  

Vermeulen et al. (2006) evaluated impact of food safety and quality standards in the 

developed countries on the export of food stuff coming from developing countries. 

They argued that developing countries faced problems in the export of fruits 

especially in terms of standards required by developed countries. In response, 

producers in the developing countries had no other option than making investment on 

their farms and in pack houses to comply with the requirements of food quality and 

safety standards. The export of fresh fruit remained an important component of 

economies of many developing countries including South Africa. They reported 

results from an analysis of impact of compliance of private standard on quality of fruit 

and returns to farmers. The research involved a multi-disciplinary analysis of citrus 

export supply chain from farms in South Africa to the end consumer in Europe. 

Sampled fruit containers were monitored in the export supply chain of citrus exports 

to Europe from South Africa to identify reasons of poor handling and hygiene 

standards. The findings suggested adequacy of standards for production and handling 

of fruit at the farm and pack house levels but thereafter, at subsequent stages, this 

capability seemed missing causing losses to producers.  

Hassan and Ibnouf (2005) estimated a model for finding out competitive capacity 

determinants (relative prices, relative stability of production, and efficiency of export 

practices) on Egyptian exports for oranges, lemons, and mangoes to the Saudi Arabian 

market by using time series data for the years, 1985-2000. Multiple linear regression 
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equations were estimated for finding out relationship between dependent and 

explanatory variables. The results indicated that competitive capacity of Egyptian 

exports for oranges, lemons, and mangoes in the Saudi Arabian market could be 

increased by expanding their production, improving efficiency of export processes, 

and reducing costs of mango production while meeting product specifications and 

maintaining relative stability in production.  

Kleinwechter and Grethe (2005) estimated significance of food quality and safety 

standards by studying Peru mango export industry in the context of EurepGAP. They 

remarked that with liberalization of trade, international market for food products was 

increasingly characterized with quality standards particularly for the food imports 

channelling from developing countries. They delineated impact of EurepGAP on the 

mango industry in Piura, Peru by undertaking both quantitative and qualitative socio-

economic research. Based on the concept of a compliance process in three stages i.e. 

information stage, decision stage and implementation stage, they suggested that large 

number of producers, having insufficient information, did not comply with quality 

and safety standards. The findings revealed that a small group of producers (excluding 

smallholders) adopted the standards while the producers with little education and 

access to financial resources did not do so. The results established that implementing 

standards caused huge costs to producers but at the same time yielded valuable 

benefits at implementation stage. They concluded that food standards were an 

important prerequisite for the export food stuff and domestic producers would have to 

comply with these standards if they wanted to compete successfully with exporters 

from other countries in the export of food stuff.  

Reddy (2005) revealed that mangoes being an important crop in India, accounted for 

about 45 percent share of the world production. However, fresh mango exports from 

India constituted only 8 percent of the total global production. There was an 

increasing trend in the export of mango pulp and other processed products from India 

overtime. India had comparative advantage in exporting mangoes to Dubai and United 

Kingdom as compared to many other countries. He observed that requirements of the 

importing countries such as compliance to Hazard Analysis and Critical Control Point 

(HACCP) for ensuring quality and hygiene standards were affecting export of mango 

pulp and other value added mango products from India.  As such, there was need to 
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adopt standards to meet the high value export demand. The performance of Agro-

Export Zones (AEZs), established for facilitating agro-based export industries, was 

also examined. He found that performance of some mango AEZs in private sector 

were not up to the mark whereas performance of some of the AEZs which were under 

control of Government agencies was however found relatively better. He concluded 

that India could succeed in gaining considerable share of its products (fresh and 

processed mangoes) in global markets by encouraging entrepreneurs to participate in 

AEZs activities and introducing value added products. 

Dimyati (2005) noted developments and future prospects of the horticultural industry 

in Asian countries. He remarked that fate of the horticultural industry in the region 

was heavily dependent upon the dynamics of trade in horticultural products. Trade 

dynamics was an outcome of interactions between factors like consumer behaviour, 

intensity and effectiveness of product promotion, product supply, quality and price, as 

well as productivity and efficiency of each segment in the supply chain of various 

products. It was also observed that horticultural products were not independent of 

overall policy and strategy of each country’s trade. Results from various regions 

indicated that countries in Asia had different comparative and competitive advantages 

in different crops/ products. Countries having wider agro-ecological zones and more 

advanced technologies had greater advantages in more crops as compared with other 

countries. He hypothesized that future for horticultural crops will be quite bright 

given the trends of production and dynamics of trade at the global level.  

Food and Agriculture Organization (FAO), (2005) in a study concluded that share 

of fresh fruits had increased significantly in international trade as compared to 

processed fruits. Many factors were responsible for this change. Advances in post 

harvest technology (particularly in packaging, cool chain system and logistics) 

played an important role in this regard. These developments placed tropical fruits in 

the upper profile of the markets and consumers were ready to pay higher prices. 

Hence, value share of fruit export was much higher despite proportionately small (5 

percent of production) volume. This trend had evolved significantly since the 1980s, 

and with increasing maturity, price premiums based on quality particularly in tropical 

fruit markets. An increase in oil prices and their subsequent effects on freight rates 

had eroded profit margins to some extent. Traders were reluctant to pass on the costs 
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to retailers due to intense competition in the fruit trade. Projections for 2014 

suggested that demand would continue to grow for all tropical fruits including 

mangoes, although at a slower rate as compared to demand in the last decade. Supply 

was not a major constraint, as only 5 percent of production of fruits was actually 

exported. Importance of quality in an increasingly competitive international fruit 

market had led to major initiatives by several exporting firms to establish orchards 

with necessary post harvest infrastructure to produce quality fruits for specific export 

markets. Major challenges for future market growth were also identified. A 

coordinated approach was needed to manage the field to market supply chain, ensure 

food safety, control pests and diseases and ensure compliance to quality 

requirements. 

Jamandre et al. (2005) analyzed price system and trade related concerns of 

Philippine mango industry and their impact on exports to Hong Kong, Upper China 

and emerging markets of Asia and Europe. A distributive lag model was specified for 

estimating long run supply and demand.  In addition to other factors, climatic and 

technological factors were also included in the models. Results revealed that all 

coefficients in the model conformed to economic theory and expected behavioural 

relationships. The most significant contributors to the supply of mangoes were 

average price of flower inducers, lag price of mango, weighted average price of 

fertilizers and labour for weed control. Trade mission to Hong Kong and Guangzhou, 

(China) revealed that the major requirement of import and customs procedure for 

importing food items to Hong Kong was a certification of fitness for human 

consumption from the Department of Health. Yau Ma Tei market was the major 

wholesale market for fruits. Prices were determined for different sizes of fresh 

mangoes and usually predetermined both by the exporter and consignee (importing 

agent) prior to the actual shipment. Normally, fresh mangoes exported into Hong 

Kong came in three sizes: small, medium and large. The price differentials across 

sizes ranged from HK$ 6-7 per carton or about HK$ 0.50 per kg. Each carton usually 

had a net weight of 12 kg on the average. During peak supply months (April and 

May) prices dropped to as low as HK$ 5.00 (or Php35.00) per kg or about HK$ 60.00 

(or Php 420.00) per carton. However, during the months of February and September 

prices usually rose to HK$ 19.00 (or Php133.00) per kg or HK$ 225.00 (or 

Php1575.00) per carton. 
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Hau and Oppen (2004) estimated market efficiency of fruits and vegetables in 

Northern Thailand. They tested the hypothesis that fruits and vegetable crops were 

diverse in market efficiency mainly due to characteristics of the markets (i.e. market 

size), location of markets (i.e. income structure) and distance between markets. 

Average weekly prices for mangoes, leeches, cabbage and carrots were collected for 

the year 2001 at one wholesale and ten retail markets in and outside Chiang Mai City. 

In addition to prices, weekly Chiang Mai farm-gate prices and Bangkok wholesale 

prices were collected for the same period from the Office of Agricultural Economics 

and Talat Thai Market respectively. Quantitative and qualitative information ware 

collected by interviewing 32 vendors, 30 traders and 11 market owners/ 

administrators. Pearson correlation coefficients were used to analyze market 

efficiency by measuring the pricing efficiency and degree of integration between 

markets. In addition, qualitative and quantitative data obtained from traders and 

market managers were included in the analysis to determine the factors affecting 

market efficiency. The results showed that market size and income structure had 

significant impact on market prices. However, impact of distance between markets on 

pricing showed mixed results. Correlation between various markets for cabbage was 

observed as against for carrots, leeches and mangoes where no correlation was 

recorded.  

Neef (2004) examined export behaviour of pears, apples and strawberries from 

Belgium by using time series data for a period, 1975-2003. The findings of research 

revealed that internal factors like production and per capita availability played 

important role in explaining variations in net exports, whereas external factors like 

prices and foreign exchange rates were found less important variables.  

Conforti (2004) recorded that price transmission among markets was affected by 

factors like transportation and transaction costs, market power, increasing returns to 

scale in production, exchange rate and border and domestic policies. Transportation 

costs caused relative prices of two qualities of the product to differ across regions by 

an amount unrelated to the original prices. Transportation cost acted as a wedge 

between different markets, which needed to be overcome by the total price differences 

between two locations or industries to allow for arbitrage and integration to take place 

between different markets. This treatment could be assumed stationary that might be 
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proportional to traded quantities rather than fixed in nature. Along the production 

chain, some agents behaved as price makers while others as price takers, depending 

on the degree of concentration of each industry. Testing for price transmission could 

be interpreted as an exercise to check the degree of efficiency of the markets, in terms 

of extent of congruence with competitive models or as a test for market integration. In 

India, within the domestic markets, price transmission appeared to be fairly complete 

between the wholesale and the retail prices. 

Stefan et al. (2003) observed that mango was an important exportable product for 

several developing countries from Asia, Africa, and Latin America. Mango trade was 

relatively small at the global level as compared to its total production. This was 

especially true for many Asian mango-producing countries, which had an aggregated 

share of 76 percent of total world mango production. Yet, the region contributed only 

25 percent in total mango exports. As demand for fresh mangoes was rising in 

industrialized countries (especially in the United States and Europe), an increase in 

export of fresh mangoes offered an opportunity for the mango exporting countries to 

tailor the mango export system in context of requirements of importing countries. 

They used simulations of the interregional trade model and recorded that increased 

production and export were positively correlated with world welfare and welfare of 

mango-producing regions. Additionally, the models proved that tariff reductions led 

to an expansion in trade and increased revenue from exports for developing countries. 

They concluded that export revenues from mango trade if used in a productive way 

could contribute in the development process of mango-producing countries.  

Dawson and Dey (2002) studied spatial market integration among major rice markets 

in Bangladesh. An integrated empirical framework tested long-run spatial market 

integration between price pairs using a dynamic vector autoregressive model and 

cointegration. Hypotheses tests of market integration, perfect market integration, and 

causality were conducted sequentially using monthly prices from rice markets in 

Bangladesh after the move for trade liberalization in 1992. Results revealed that rice 

markets in Bangladesh were perfectly integrated with each other.  The research 

findings of the causality analysis showed that Dhaka market dominated the nearby 

markets but was itself dominated by more distant markets.  
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Singh (2002) conducted a study on the scope of non-traditional crop production in 

Africa for export. He found that most of the non-traditional crops in Africa were 

produced for export, especially in European market. Import of fresh fruits and 

vegetables by European Union (EU) countries during 1990s had surpassed all other 

categories of agricultural products. Many African countries took advantage of this 

opportunity by diversifying their agriculture production into crops desired by the EU. 

Several reasons were advanced for this boom in the export of horticultural crops from 

Africa, which mainly included trade agreements such as the Lome convention that 

gave preferential treatment to African exports in the European market. As a result, 

African governments privatized many government enterprises, enacted less restrictive 

business laws, and provided incentives for export to reap benefits from the expanding 

European market. International corporations helped many African counterparts by 

transferring technology, providing logistics, and creating market identity for the 

penetration of African products in the importing markets. Several African countries 

established regional economic groups combining their business activities, technical 

know-how, market information, and technical manpower to increase their 

competitiveness in the international market.  

Choudhry et al. (2001) undertook analysis of mango markets in India, China, 

Mexico, Thailand, Philippines, Pakistan, Nigeria, Indonesia and Brazil. Data for the 

period 1990, 1994 and 1998 were descriptively analyzed on the volume of mangoes 

sold by the major exporting countries (Mexico, Philippines, Brazil, India and the 

Netherlands) and the volume acquired by the main importing countries (the United 

States, China, the Netherlands, the United Arab Emirates and France). Price 

comparison was also made for mango producing countries for the years, 1994-1998. 

They concluded that bright prospects existed for mango producing and exporting 

countries in context of increasing demand at global level. 

 Yuniarti et al. (2000) analysed export potential of mangoes and factors constraining 

extension of the mango industry in East Java, Indonesia. They concluded that East 

Java was the biggest potential province for mango production in Indonesia. The study 

outlined suggestions for improving marketing system of mango in Indonesia. 

Amongst others they suggested establishing a complete packing house, provision of 

funds to entrepreneurs at low interest rates for improving cultivation management and 
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increasing market connections for exports. They also proposed public-private joint 

ventures for developing mango industry in Indonesia on sustainable basis.    

Parsad (2000) identified major determinants of agricultural exports for Fiji for the 

period 1968-1998. A single equation model for exports was developed in which 

trading partner’s income and relative prices played a central role. A distinguishing 

feature of the analysis was incorporation of effects of agricultural supply-side shocks 

in export equation. The empirical framework was an error-correction model (ECM). 

Results of the analysis showed that in the long run, trading partner’s income largely 

explained movements in Fiji’s exports. In the short-run, exports were mainly 

influenced by changes in factors such as weather conditions and industrial disputes, 

relative prices and changes in foreign demand that affected output capacity of 

agricultural production.  

Tambi (1999) analysed the impact of factors influencing Cameroon’s exports of 

cocoa, coffee and fruits by employing co-integration technique. Data about 

export/domestic price ratio, domestic production and GDP were used to calculate 

short and long run effects. The combined short-run dynamic effect of lagged 

quantities of cocoa and coffee, export/domestic price ratio and GDP jointly explained 

changes in export of cocoa whereas lagged quantities of coca, coffee and fruits did not 

show significant short-run dynamic effects on changes in the export of coffee.  

Dattatreyulu (1997) explored export potential for fresh fruits, vegetables and 

flowers. The study explored and analyzed issues like the global scenario (world 

production, world exports and world imports) and the Indian scenario (production, 

yield levels, analysis of Indian government policies export policy, comparison of 

wholesale and retail rates, packaging and quality standards, constraints and strategy) 

for further boosting export potential of fruits and vegetables from India. The research 

underlined the need for diversification and value addition in horticulture sector to 

ensure better returns to the stakeholders.   

Gunawardana et al. (1995) estimated export supply response of Australian citrus 

industry using co-integration and error correction techniques. The major variables 

included in the model were domestic and world prices of citrus and domestic 

production. The results showed that the supply of citrus exports was inelastic with 
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respect to relative prices both in the short and long run. The domestic production 

capacity had positive impact on export supply whereas long-run price elasticity was 

found 0.73. 

Macabasco (1993) evaluated export performance and prospects of selected fruits and 

vegetables in Philippine for the period 1970-1990. He recorded that there was an 

increasing trend in production and exports of banana, pineapple, and mangoes. 

Domestic and export prices for these fruits increased during the given time period. He 

concluded that fruits and vegetables export sector in Philippine grew around 21 

percent annually during the same period. The results of the regression analysis 

supported the hypothesis that the fruit and vegetable export sector contributed 

positively to economic growth. The results of demand analysis revealed that income 

of the importing countries was an important variable affecting export demand for 

most of the country's fruits and vegetables whereas exchange rate and export price 

were not significant determinants of export demand for most of the commodities 

considered. He also added that consciousness among people about usage of fruits and 

vegetables as a mean of maintaining good health was increasing which caused an 

increasing demand for such commodities in the world market. This increasing trend in 

demand of fruits and vegetables had opened enormous opportunities for producers of 

various horticultural products in the international market.  

Patnaik (1993) investigated current and potential prospects for Indian mango exports, 

position of India in the world market and current destination of mango exports. The 

research identified number of weaknesses in the Indian mango export business which 

mainly included over dependence on particular varieties, over priced product, 

increasing competition in the Middle Eastern market, emerging problems with 

product quality and quarantine laws and difficulty in obtaining investment finance in 

mango export business. The study examined export potential and outlined strategy for 

successfully enhancing export of mangoes to high priced markets in the European 

Union and the Middle Eastern countries.  

Reddy and Narayanan (1992) studied trade experience and behaviour of net export 

supply functions for dominant agricultural commodities in India. They evaluated 

performance of exports for the years, 1960-85 and estimated net export supply 

function for seven specific commodities including rice, wheat, cotton, tobacco, sugar, 
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jute and tea, using autoregressive distributed lag formulations. The analysis showed 

that share of agricultural exports had declined over the given period. The study 

concluded that India followed import substitution policy in agricultural. Internal 

factors like production and per capita availability played an important role in 

explaining variations in net exports, while external factors like prices and foreign 

exchange rates were found less important variables.  

Islam (1990) analysed various factors affecting export of horticultural products from 

developing countries. He included 31 countries in research frame that accounted for 

90 percent of horticultural exports from developing countries. He identified major 

variables (GDP, exchange rate, production and social and physical infrastructure), 

which according to him, affected export of horticultural products from developing 

countries. Availability of shipping facilities from the ports was used as a proxy 

variable for physical infrastructure and secondary school enrolment as a proxy 

variable for human capital. In addition, real exchange rate to evaluate impact of macro 

economic policies on horticultural exports of those countries. Share of manufactured 

exports to total exports and openness of economy were also included in the model as 

explanatory variables. He estimated effect of these variables by estimating regression 

in logarithmic form. In the first model production, GDP, real exchange rate and index 

of trade dependence were found to be significantly affecting the exports whereas in 

the second model he replaced GDP with two variables both for physical and human 

infrastructure and found these variables significant. The variable of share of 

manufacturing export to total exports was also found to be significantly affecting in a 

positive way. Islam also calculated price and income elasticities for demand and 

supply of horticultural exports, which were -0.71, 0.74 and 1.08 respectively. 

Evidence that horticultural products were more price responsive than other 

agricultural products was very encouraging for those developing countries which had 

potential for horticultural exports.   

Islam and Subramanian (1989) provided evidence on income and price elasticities 

of demand and supply of agricultural exports from developing countries. Time series 

data for total agricultural exports from developing countries for the period, 1962-1983 

were used. Estimates of price and income elasticities of demand for aggregate 

agricultural exports of all developing countries taken together were found to be low. 
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Export price as distinguished from non-price factors played relatively insignificant 

roles in increasing export supply. Income and price elasticities of demand for 

developing countries products like tropical commodities (tea, coffee, cocoa and 

bananas) were found low as against various non-traditional exports like pineapples. 

The research underlined the need for diversification in agricultural exports from 

developing countries. 

Roman (1989) delineated the role of firms in the Philippine mango agribusiness 

system as coordinators in resolving three export barriers viz. regulatory impediments, 

market development problems and production quality difficulties. Potential of mango 

as a high value product was evaluated. Potential of export in Japanese market and 

implications of ban imposed on fresh mangoes were also explored. Possibilities of 

market development were evaluated by obtaining information from supermarket 

managers and distributors of fresh and processed mango products in the United States. 

Issues in farm output and quality were evaluated from data collected both from farm 

survey and secondary sources. The major findings revealed that Philippine mango 

industry did not respond cohesively to the ban imposed. Supply of exports from farms 

was mainly dependent on management resources (e.g., trained supervisors and 

working capital) and less on farm production practices. Study concluded that price 

behaviour was not sufficient enough to distinguish the high value products and their 

sustainability depended mainly upon both product differentiation and market 

development.  

2.3 Conclusion 

The review of literature suggests that few studies have been undertaken both in 

Pakistan and other countries on the determinants of mango exports. Although, some 

studies analyse impact of various variables on the export of mangoes but in general 

most of the studies lack analytical content and are descriptive in nature. Empirical 

research on the topic under consideration is therefore sketchy and underlines the need 

for conducting research that covers the export process of mangoes, identifies and 

analyses impact of various determinants on the export of mangoes from Pakistan in an 

analytical fashion.  
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The review of literature further suggests that some of the variables viz. domestic and 

international prices, Gross Domestic Production (GDP), openness of economy, 

infrastructural development and relative price index are important determinants of 

mango export.  

One of the most important and emerging requirements in international markets for 

mango is the ability of exporters to comply with quality standards including HACCP 

and EurepGAP. The literature suggests that this capability affects potential of mango 

exporting countries in entering the high value markets. Countries which developed 

this capability have excelled in the export business and got more share in the 

international markets.  

Consumers in the developed markets have year round supply of mangoes coming 

from various mango producing countries. As such, availability is not an issue in the 

international markets rather quality determines how much can be exported, 

particularly by the developing countries, keeping in view the requirements of 

importing countries, especially in the European Union, United States and other high 

value markets. Many exporters of mangoes in developing countries do not conform to 

these requirements (compliance to EurepGAP, Global GAP and HACCP).  
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Chapter No. 3 

 

Conceptual and Methodological Framework 
 

This chapter seeks to analyze impact of major variables affecting export of mangoes 

from Pakistan. Section I summarizes some of the conceptual issues in export of 

mangoes. Section II describes the methodology for analysis of data. This section 

covers specification of variables affecting export of mangoes to the selected markets 

in the Middle East and Europe. Analytical techniques for analysis of data are also 

specified in this section.   

3.1 Some Conceptual Issues 

The importance of trade for development cannot be overemphasized and neither can 

the importance of agriculture for the overall economy. This is particularly important 

for many developing countries which have weak national resource base and have to 

rely on trade with other countries to speed up process of development. Over time, role 

of agriculture has been elevated from a sector merely supplying resources to a sector 

of utmost importance, which increases domestic production and export, improves 

employment situation thus raises level of food security of developing countries 

(Alexandratos, 1995). Opening of economies through increased participation in 

international trade has induced many developing countries to enhance their export 

earnings, enabling them to come out of miseries of economic and social problems 

(Borchert, 2001). 

Global economy has witnessed considerable structural shift from agriculture to 

manufacturing sector in the past two decades. Almost all developed countries have 

ventured into value added agricultural products whereas many developing economies 

are still in a state of transition. Improved production practices, better post harvest 

management, dynamic marketing system, diversification and value added culture and 

increased participation in international trade have enabled many countries to raise 

their standard of living. Many developing countries are still in a state of ‘eat-grow-

eat’ and not fully capable to exploit their natural resource endowments efficiently. 
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Agriculture in these countries is still the mainstay of their economies. Transformation 

of agriculture into more commercial ventures can develop their economies and 

improve socio-economic conditions of people, especially the rural folk. This may 

become easier if the developing countries improve their terms of trade with other 

countries.  

Trade in fruits is one of the most dynamic areas of international agricultural trade, 

stimulated by factors like rising incomes and growing consumer interest in product 

variety, quality, freshness, convenience, and year-round availability. Advances in 

production, post-harvest handling, processing, and logistics technologies, along with 

increased levels of international investment have played a facilitating role. For 

developing countries, trade in these products has been attractive in the face of highly 

volatile or declining long-term trends in the prices for many traditional export 

products (Diop and Jafee, 2005). This is also important for the food security of 

developing countries both from nutritional standpoint and through their contribution 

to export earnings and income. Despite proportionately small quantities traded 

internationally, the value of fruit trade is significant (FAO, 2005). 

Agricultural commodities, especially perishable products, have many peculiarities. 

Short life span, delicate nature, specific post harvest handling and marketing practices 

are some of the major aspects which distinguish perishable commodities from others. 

These aspects of perishable products demand scientific and careful handling. 

Countries which have developed infrastructure for handling agricultural commodities 

surpassed many other less developed countries in the production and trade of 

commodities. Developed countries, having resources and better marketing and 

management practices are in a better position to handle perishable products. 

Geographic concentration of many agricultural commodities due to their specific 

agro-climatic requirements has also placed many developing countries in a strategic 

position. Learning from experiences, many developing countries are now considered 

as specialist producers and exporters of large number of agricultural commodities. 

Mango is an important fruit crop exported mainly from Asia, Africa, and Latin 

America. Almost over 90 percent mango producing countries fall in the category of 

developing world. Australia and Israel are however leading mango exporting 

countries in the world. Mango industry in these countries (Australia and Israel) is 
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highly innovative and based upon research (Crane et al., 1997). Many other mango 

exporting countries such as Ecuador, Ivory Coast, Brazil and Peru have consolidated 

their position in the world market during the past decade and their export volume has 

almost increased by three folds. Ecuador and Ivory Coast have also entered in the 

world market and are also exporting mangoes. Brazil has increased its exports almost 

by 12 times over the past two decades. Similarly Peru has increased its exports almost 

by 14 times during the same period. Pakistan has increased its exports by fourfold 

during the past two decades.  

Most of the mango exporting countries have increased their exports by orchard 

management to ensure good agricultural practices, evolvement of new varieties with 

extended shelf life, adoption of better marketing practices by diversifying their 

products through value addition, introduction of durable and attractive packaging, 

scientific grading and standardization, diplomatic efforts to attract new customers, 

identification of consumer preferences in the importing markets and more importantly 

strict adherence to international standards (PHDEB, 2005).  

Trends in mango trade have clearly shown an increasing demand for mangoes by 

developed countries. Mango trade is however still relatively small compared to actual 

production. This is especially true for many Asian mango producing countries, which 

have an aggregate share of 76 percent of total world mango production but contribute 

only 25 percent in total global exports (FAOSTAT, 2007). Most of the Asian 

countries lack capacity to comply with the requirements of high value markets. Some 

countries have developed this capability and are successful in entering the high value 

markets. Mexico, Brazil, Colombia, Ecuador, Guatemala, Haiti, Venezuela and Peru 

are exporting major share of mangoes to the United States and European Union, 

whereas in Asia, two major competitors (Pakistan and India) focus on the Gulf and 

Middle Eastern markets. Other important mango exporters from Asia (Philippines, 

Taiwan and Thailand) ship their mangoes to regional Asian markets such as Japan, 

Singapore and Hong Kong as consumers in these markets like mango and mango 

products. 

Good performance of many leading mango exporting countries in international trade 

is an outcome of adoption of Good Agricultural Practices (GAP) to ensure quality of 

fresh mangoes, post harvest management reducing physical losses and enhancing 
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market arrivals of mangoes. At industry level, assurance of Good Manufacturing 

Practices (GMP) through proper grading, packaging, labelling, transportation and 

storage are some other factors. In addition, adoption of market oriented approach is 

the need of time. Effective advertisement and promotion also enhance export 

prospects of mangoes in international markets.  

Many Asian mango exporting countries have not been able to increase their exports 

due to their incapability to comply with various international standards such as 

HACCP and EurepGAP, over dependence on few mango varieties and short life span 

of varieties. These countries rely on export of fresh mangoes and very little produce is 

processed for export purposes.  

Although mango is an important cash crop yet Pakistan has not been able to exploit its 

real potential for export. Public and private sectors have not assigned due importance 

to value addition and also to the compliance of various international standards. Weak 

diplomatic efforts remain another crucial issue affecting development of this sector. 

Lack of appropriate regulatory system, infrastructural facilities and weak diplomatic 

efforts are other reasons for lesser share of the country in the global exports of mango.  

As noted earlier research seeks to identify and analyse the impact of various factors 

on the export of mangoes from Pakistan. The purpose is to explore mechanism and 

working of export process and suggest measures for improvement. The research seeks 

undertake an in-depth analysis of factors affecting export of mangoes from Pakistan in 

the four markets viz. United Kingdom, Dubai, Saudi Arabia and Singapore.  

3.2 The Methodological Framework 

Major objective of this study is to identify and analyze impact of various variables 

that affect export process of mangoes from Pakistan. About one hundred exporters 

exported mangoes from Pakistan in 2005-06. Ideally, all these exporters should have 

been contacted and data collected to understand mango export process. It was 

however not possible for a student researcher to collect information from all of them. 

As such, data were collected from representative sample of the total population. 

Sampling frame for the study consisted of sixty mango exporters from the total 

population for the season 2005-06, who mainly exported mangoes to UAE, Saudi 
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Arabia, United Kingdom and Singapore. As such, 75 percent of the total mango 

exports from Pakistan were channelled to these markets. It may be mentioned that a 

large number of Pakistani immigrants living in these countries (UAE and Saudi 

Arabia) prefer to purchase Pakistani mangoes (especially chounsa and sindhri). 

Moreover, less stringent requirements for export is an important reason for exporting 

mangoes in these markets. United Kingdom is a high value market and offers better 

returns to exporters. Irrespective of stringent requirements in terms of quality 

certification (Global GAP, EurepGAP and HACCP) many exporters export mangoes 

to the UK. Singapore is also an emerging market and was included in this research. 

After discussing with experts from Pakistan Horticultural Development and Export 

Board (PHDEB), a sample of forty (40) mango exporters was selected from sampling 

frame to seek an in-depth information/ data on determinants of mango exports to the 

selected four markets. 

3.2.1 Specification of Variables (Survey Data)   

Primary data were collected using a pre-tested questionnaire containing both 

structured and unstructured questions. Personal interview method was adopted to 

collect information from exporters for the export season 2005-06 and converted into 

uniform units for analysis. Data were analyzed to quantify impact of variables that 

affected mango exports from Pakistan, analyze socio-economic and business 

characteristics of mango exporters and estimate export margin analysis. Variables 

employed for estimating their impact on export of mangoes in four markets (UAE, 

Saudi Arabia, United Kingdom and Singapore) are summarized below.     

i) Average Purchase Price 

Average purchase price of exporters from producer/wholesaler may affect exports. 

Higher the purchase prices, higher will be the cost of exports. The composition of 

mango purchases for export purpose was calculated from exporter’s total seasonal 

purchases. Percentage share of each variety (chounsa and sindhri) was calculated and 

average prices were estimated for three time stages i.e. early, mid and late seasons. 

Sources of purchase were also taken into consideration while calculating average 

purchase prices of mangoes due to price differences prevailing in different markets. 

Punjab is the major supplier of chounsa, a relatively high price variety as compared to 
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sindhri that is mainly produced in Sindh province. These calculations were basically 

made for chounsa and sindhri varieties due to their domination in the mango export 

business. Average purchase prices were calculated as Rs. / ton.  

ii) Average Marketing Costs 

Marketing cost included charges for different marketing practices from preparation of 

mangoes to their sale in the foreign markets. Average marketing cost differed for 

different markets as freight charges and some other requirements varied amongst 

markets. Marketing costs included average charges on transportation, processing, 

packaging, storage, clearing agent, custom clearance, phytosanitary certificate, 

physical losses, use of pallets and international freight. Total charges on these aspects 

were calculated for said season and converted into per ton basis.  

a) Average Transportation Charges 

There were two components of transportation charges i.e. charges on transporting 

mangoes from sources of purchase to pack houses and then to terminal point i.e. 

airport or seaport in Karachi. The first component (charges on source of purchase to 

pack house) was calculated taking into account the sources of mango purchases from 

each location (Punjab and Sindh provinces) by calculating respective share in total 

mango purchases for exporter. Second component (charges on pack house to terminal 

point) was calculated for transporting mangoes from pack house to terminal point. 

Charges were calculated on per ton basis. The calculations were made on the basis of 

actual expenses paid by exporters for the particular season.    

b) Average Processing Charges 

Exporters had their own mechanism for sorting and preparing mangoes for export 

purpose at initial purchase point. The processing charges at these points included 

labour, grading and other operational charges. Cash equivalent per kilogram basis was 

calculated by considering seasonal expenditures and total produce handled. These 

charges were then converted into per ton basis.  
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c) Average Packaging Charges 

Packaging charges mainly included labour and packaging material charges (including 

cartons or wooden crates, stickers, tissue papers and labels). These charges were 

calculated according to type of the packaging material used (cartons or wooden 

crates) and related activities. These charges were calculated per ton basis.  

d) Average Cold Storage Charges 

Some of the exporters had their own cold storage facilities whereas others had to rent 

cold storage facilities on seasonal basis. Cold storage charges for storing mangoes for 

each exporter were calculated by considering total volume of mangoes stored in that 

season for export purpose. These charges were calculated into per ton basis.  

e) Average Clearing Agent Charges 

Clearing agents prepare export documents on behalf of exporters. The clearing agents 

work on fee basis, which is not fixed and is determined on the basis of relationships 

between exporting firms and clearing agent. Clearing agent charges were calculated 

on each consignment basis. These charges were calculated on an average basis for 

each exporter against the charges exporter actually paid for his consignments in the 

particular season. These charges were calculated per ton basis average.  

f) Average Custom Clearance Charges 

The exporters paid custom clearance charges for each export consignment based upon 

size of the container (20 feet or 40 feet). Data for the purpose were collected from the 

exporters and converted into per ton basis.  

g) Average Quality Certification Charges 

A certificate (phytosanitary certificate) is generally issued by the Department of Plant 

Protection, Government of Pakistan, certifying that mangoes are free of pesticide 

residues and other ingredients deemed injurious for human health under the sanitary 

and phytosanitary agreement of WTO, for each consignment to be exported from 

Pakistan. Some times importers also demanded certificate of origin of mangoes. This 

variable was considered as an important determinant of mango export, given the 
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significance and need for compliance to various WTO agreements by member 

countries of the World Trade Organization.  

h) Average Physical Losses Charges 

Mango is a perishable commodity, which generally faces 25-40 percent post harvest 

losses (PHDEB, 2005). Mangoes for the export purpose are purchased both from the 

orchards as well as the wholesale market. Export process is however considered more 

systematic when mangoes are transferred from farm to the pack houses in plastic 

crates. Average physical losses were estimated for each exporter in terms of quantity 

purchased from farms and handled by exporters. Physical losses were converted into 

cash equivalent and estimated on per ton basis.  

i) Average Pallet and Freight Charges 

Most of the exporters preferred to send mango packages on wooden pallets placed in 

containers, which not only reduced chances of physical damage but also kept 

mangoes intact. Pallet charges were estimated on per consignment basis and 

converted into per ton basis. Freight charges were calculated based upon mode of 

transportation and destination. Percentage share of mangoes exported to each market 

was calculated in the total sales of each exporter. Due attention was given to mode of 

transportation (air lifting or shipment by sea). Data were collected from exporters 

about airline and shipping charges paid by them for each destination. Average freight 

charges for a particular season were calculated considering total quantity handled and 

total charges paid by exporters.  

j) Average Value of Rejected Quantity 

The amount of rejected quantity of mangoes caused due to spoilage before reaching 

the destination was worked out after getting information from exporters. The average 

value of rejected quantity was converted into cash equivalent on per ton basis.  

iii) Average Sale Prices 

Sale price in the importing market affects the volume of export. Higher expectations 

about sale price in the importing market will cause exporting mangoes to that market 

and vice versa. The most important consideration, while calculating average sale price 
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of mangoes for each exporter was the market where he sold mangoes. Composition 

and percentage share of each market was calculated and average sale prices were 

estimated considering total sales to that market. Ultimately those prices were 

converted into Pakistani rupees at prevailing official exchange rates. While 

calculating average sale prices, mode of sale i.e. fixed price based (UK and 

Singapore) or auction based (Dubai and Saudi Arabia) was also taken into 

consideration. Exporters made a deal (for UK and Singapore) with fixed sale price 

agreed between importer and exporter. Exporter got some percentage of sale prices in 

advance from importer and received the balance amount after his consignment 

reached in the importing market. In Dubai and Saudi Arabia markets exporter sent his 

consignment to commission agents, who sold on his behalf, deducted his charges and 

remitted the balance amount to exporter.      

iv) Professional Experience of Exporters 

In this study, the experience of mango exporters is referred to the number of years in 

the mango export business. The variable would reflect level of maturity of exporters 

in the mango export business. It was hypothesized that experienced exporters would 

perform well as compared to less experienced exporters due to better insight and skills 

in trading learned overtime.  

v) Education of Exporters 

Education (formal schooling, professional trainings, participation in workshops/ 

seminars etc.) facilitates the undertaking of any business efficiently. This can also 

help exporters to adopt innovative ideas and new business trends which may be 

instrumental in enhancing their business profitability. This is particularly important in 

those businesses where exporters interact with buyers overseas. Economic logic 

suggests that a positive relation should exist between export quantity and education of 

respective exporters. Education refers to number of schooling years of exporters.   

vi) Effect of Fruitfly on Mango Exports 

In an empirical investigation it often happens that lack of required and accurate 

information compels researchers to use variables which are not true indicators but are 

proxy variables. An effort was made to estimate impact of fruitfly infestation on 
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mango export. However due to non-unavailability of data from exporters on this 

particular aspect a dummy variable was used to capture the effect of fruitfly 

infestation on export of mangoes. As such, value of 1 was assigned to the response of 

exporters who considered their export consignment affected by fruitfly infestation.    

vii) Hot Water Treatment to Mango Exports 

Fruitfly infestation is an important determinant of the export process of mangoes. 

Irradiation, vapour heat treatment and hot water treatment are some of the methods 

adopted by many exporting countries to minimize effects of fruitfly infestation on 

mangoes. In Pakistan only hot water treatment method was employed. Due to no-

availability of information on quantity of hot water treated mangoes, effect of this 

variable was assessed using a dummy variable. As such, value of 1 was assigned to 

those exporters who treated his export consignment with hot water treatment. 

viii) Response of Exporters about Government Policies 

It was considered necessary to capture effect of the government policy on mango 

exports from Pakistan. The variable was difficult to measure in quantitative terms. As 

such, it was taken as a dummy variable. Exporter’s response was captured in form 

whether they thought the government policy conducive for export purpose or not. The 

value of 1 was assigned to those exporters who considered government policies 

favourable for their export business.  

ix) ISO Certificate 

Capability of exporters to comply with international standards is one of the most 

important determinants in the export of horticultural products. The international 

standards demand exporters from any country to provide certificates on HACCP, 

EurepGAP and ISO. The first two certificates are almost nonexistent in mango 

exporting firms in Pakistan whereas ISO certificate was the only remaining parameter 

to evaluate impact of standardization on mango exports. The variable was taken as 

dummy variable in order to capture effect of compliance by exporters to international 

standards on mango exports from Pakistan. The value of 1 was assigned to those 

exporting firms which were endorsed with ISO certificate.  



 38

3.2.1.1 Analytical Techniques  

In order to analyze data collected from primary sources, following techniques were 

employed: 

i) Descriptive Statistics 

In order to draw inferences about socio economic and business characteristics of 

sampled exporters, descriptive statistics was used in the form of frequency 

distribution and averages using the following notations.    

100×=
N
X

F     (3.1) 

Where  

F means frequency distribution 

X is the observed observations and  

N is the total observations  

Whereas arithmetic mean or average was calculated as 

N
X

AM
∑=      (3.2) 

Where  

∑ X is the sum of observations and  

N means total observations 

ii) Export Margin Analysis  

The export margin analysis was undertaken to check profitability of mango exporters 

in four major markets; Dubai, Saudi Arabia, United Kingdom and Singapore. The 

following techniques were used. 

                       100×=
Sp
Ps

Mm                       (3.3) 

Where “Mm” indicates marketing margin earned by mango exporter, “Ps” stands for 

price spread (difference between average purchase and average sale prices) availed by 
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him and “Sp” represents sale price of the mango exporter. The net margin of mango 

exporters is the net earnings obtained after paying all costs. In the case of mangoes, 

net margin was computed using following formula. 

               McPsNm −=     (3.4) 

Where, “Nm” stands for net margins, “Ps” indicates price spread availed by mango 

exporter and “Mc” represents marketing costs incurred by him. Marketing costs 

indicate actual expenses on various marketing activities like storage, transportation, 

processing, transportation losses, packaging, clearing agent charges, custom 

clearance, standard certification charges, pallet charges, average freight charges and 

the value of quantity rejected from foreign markets. These costs were computed on 

per Kg basis using following formula. 

           
Qh
Ac

Mc =                     (3.5) 

Where “Mc” stands for marketing cost per unit of quantity, “Ac” means actual amount 

spent and “Qh” represents quantity in kilograms handled. 

iii) The Empirical Model (Survey Data) 

The main objective of research was to quantify impact of various variables, which 

directly or indirectly affected mango exports from Pakistan. Five regression models 

were estimated to capture effect of selected variables on mango exports from 

Pakistan. First model estimated effect on overall basis for aggregate data whereas 

other four models were estimated for the United Kingdom, Dubai, Saudi Arabia and 

Singapore markets. These models were estimated for both the chounsa and sindhri 

mango varieties collectively as common determinants were identified for these two 

varieties from Pakistan. However impact of these factors was also estimated on 

sindhri and chounsa varieties separately and results are presented in the appendix.   

Regression analysis is one of the widely used statistical tools for establishing 

functional relationship among variables. Considering data properties, double log form 

of regression was used to estimate the models. Scatter plot was drawn between 

dependent and independent variables. The data properties revealed that double log 
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form of regression would be more suitable for analysis. In addition, double log form 

of regression analysis provided estimates of elasticities. 

 Following functional form was used.  






= DBSfX m ,,                   (3.6) 

The specific form of this relationship is  

eeBSAX D kkji

jim

εααα=     (3.7) 

Where  

Si = is a vector of socio economic variable of mango exporters, i = 1 

Bj = is a vector of business variables of mango exporters, j = 2 . . . 5 

Dk = is a vector of qualitative (dummy) variables, k = 6 . . . . 9 

As such, equation (3.7) can be rewritten as  

eeeeeBBBBBSAX DDDD
im

εαααααααααα 49382716654321

54321
= (3.8) 

Where  

Xm = Mango Exports (tons) 

S1 = Education of the exporters (schooling years) 

B1 = Experience in export business (years) 

B2 = Purchase price of mango (Rs./ton)  

B3 = Marketing cost (Rs./ton)  

B4 = Sale price of mango (Rs./ton)  

D1 = Dummy for Govt. Policy 

 If favourable then D1= 1, otherwise=0 

D2 = Dummy for Fruit fly effect 

 If effected by fruit fly then D2=1, otherwise=0 

D3 = Dummy for hot water treatment 

 If treated with hot water then D3=1, otherwise=0 

D4 = Dummy for ISO certification 

 If endorsed with ISO certification then D4=1, otherwise=0 

The specific form of the equation (3.8) is 
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εααααα
αααα

+++++
+++++=

DDDDB
BBBSAX m
4ln93ln82ln71ln64ln5

3ln42ln31ln21ln1lnln
     (3.9)  

3.2.2 Specification of Variables (Secondary Data)  

Secondary data for the period 1970-2005 were used to estimate impact of major 

variables on mango exports which could not be captured by primary data. Market 

integration analysis was however undertaken for the period, 1990-2005 as data for the 

earlier years (1970-1989) were not available from any source. Specification of the 

variables used for analysis purposes are summarized below. 

i) Mango Export  

This variable was taken as dependent variable and regressed against domestic mango 

production, index of relative prices, real agricultural GDP and length of high type 

roads. For this purpose, Data about mango exports were collected from Food and 

Agriculture Organization’s database (FAOSTAT, 2007) and were measured in 

thousand tons.  

ii) Mango Production  

The level of domestic production is considered important as it determines volume 

available for export purposes. This is particularly important for developing countries 

where exportable surplus is generated after meeting local requirements. A good crop 

harvest will increase probability of exporting more of that commodity. As such, 

domestic production of mangoes was identified as one of the major determinants of 

exports from Pakistan. Data were obtained from Food and Agriculture Organization’s 

database (FAOSTAT, 2007) and measured in thousand tons  

iii) Average Annual Domestic Wholesale Prices 

Domestic prices for any commodity are determined by demand and supply in the local 

market. These prices often reflect potential to export a commodity as high prices 

mean more demand than available supply showing relative shortage of the commodity 

and lower prices mean abundant supply. As such, average prices seem to have direct 

impact on quantity of exports. Data for domestic wholesale prices were collected from 
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various issues of Statistical Year Book, Government of Pakistan. These prices were 

then calculated for constructing national average price for mangoes.  

iv) Export Prices  

Export price of a commodity provides a trend in exports overtime. An increase in 

export price may be associated with an increase in export quantities showing 

profitability of selling in export markets.  Data about export value of mangoes were 

obtained from Food and Agriculture Organization’s database (FAOSTAT, 2007) in 

thousand dollars per ton. Export prices of mangoes were calculated by dividing export 

value with export quantity for respective year and converted into thousand rupees at 

official exchange rate.  

v) Index of Relative Prices 

Index of relative prices of mango exports was calculated keeping 2000 as the base 

year. Then index of relative prices was calculated as follow. 

100×=
PDIN
PXINRP t

    (3.10) 

Where,  

RP= Index of relative prices of mango exports 

PXIN= Index of Pakistani rupee price of mango exports 

PDIN= Index of domestic wholesale prices of mangoes  

This variable shows relative profitability of selling in export markets over that of 

domestic markets. Data show an increasing trend in export prices of mango which 

means that exporters might have benefited from an increased margin by selling 

mangoes abroad than in local markets. Index of national prices for mangoes was 

constructed keeping 1999-2000 as base year. In the same manner index for export 

prices was calculated. The data for this purpose were collected from Food and 

Agriculture Organization’s database (FAOSTAT, 2007).  
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vi) Real Agricultural GDP 

Agricultural GDP of any country shows the size of the market and level of economic 

growth in agriculture sector. A country with higher Agricultural GDP may be a good 

performer in economic growth making it an active exporter in international market. 

Values of Agricultural Gross Domestic Product (GDP) were collected at constant 

factor cost in million rupees from Economic Bulletins of State Bank of Pakistan and 

were converted in real terms by dividing with GDP deflator of respective year.  Data 

for GDP deflator for each respective year was obtained from Economic Bulletins of 

State Bank of Pakistan.  

vii) Infrastructural Development (High Type Roads) 

Various governments invest in developing infrastructure as it affects both quality and 

quantity of agricultural produce by enhancing link between production and 

consumption areas. In empirical research sometimes it becomes difficult to find an 

accurate and exact variable like infrastructural development. Some variables like 

storage capacity of mangoes, processing units and quantities of mangoes transported 

from farms to processing factories were considered to capture the effect of 

infrastructural development but data for these variables were not available. This 

situation compelled us to use proxy variable for capturing effect of infrastructural 

development on mango export. Length of high type roads (all weather metallic roads) 

was used as a proxy variable for infrastructural development. Data about high type 

roads, measured in kilometres were collected from various issues of Pakistan 

Economic Survey.  

viii) Monthly Wholesale Prices of Major Markets 

Data about monthly average wholesale prices (Rs. per ton) for ten mango markets- 

Lahore, Faisalabad, Sargodha, Gujranwala, Multan, Karachi, Hyderabad, Sukkhar, 

Quetta and Peshawar were collected for three months (June, July and August). As 

such data for wholesale prices of mango are only compiled for three months. The 

variable was used to test level of integration among markets and evaluate domestic 

market efficiency. Data were collected for 1990-2005 from Agricultural Marketing 

and Livestock Advisor, Government of Pakistan, Karachi. The prices data referred to 

average monthly wholesale prices of mangoes (chounsa and sindhri) in respective 
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markets. Computer programs i.e. Microsoft Excel, Statistical Package for Social 

Scientists (SPSS) and Microfit were used for data entry and analysis.   

3.2.2.1 The Empirical Model  

Export supply response of mangoes was estimated at macro level using secondary 

data and employing cointegration and error correction mechanism. Cointegration 

between mango exports and its explanatory variables was tested using Johansen’s 

Approach whereas Error Correction Mechanism was used to estimate short and long 

run elasticities. Granger Causality test was used to check direction of causation from 

mango exports to its explanatory variables and the other way round to draw 

conclusions. The specific form of the mango export supply response model was; 

µγγγγγ tttttt RdGPRpEx +++++= lnlnlnln
43210ln        (3.11) 

Where 

lnExt      = Quantity of mango exports (000 tons) 

lnRpt    = Index of relative prices of mango exports (1999-2000=100) 

lnPt        = Quantity of domestic production of mango (000 tons) 

lnGt   = Real Agricultural Gross Domestic Production measured at constant factor                

    cost of 1999-2000 (Million Rupees) 

lnRdt = Length of high type roads in thousand kilometres (Proxy variable for                       

infrastructural development) 

µt             = Stochastic error term   

3.2.2.2 Market Integration Analysis  

Efficient working of domestic wholesale markets is crucial for generating exportable 

surplus of agricultural commodities. Export constituted a small proportion of total 

agricultural production in many developing countries and generating high quality 

exportable surplus is not independent of the level of domestic markets efficiency. 

Many studies have shown that testing price transmission between markets and related 

physical adjustments may be interpreted as an exercise to check degree of efficiency 

of markets in terms of a test of market integration (Conforti, 2004; Khedhiris, 1999; 

Knetter and Goldberey, 1996; Goletti et al., 1995; Palaskas and White, 1993). 
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Keeping in view above mentioned argument, it may be argued that behaviour of 

wholesale markets in form of price transmission and related physical arbitrage may 

affect generation of exportable surplus. Karachi is the most established terminal 

markets for export of mangoes from Pakistan. Almost 95% mango exports are 

channelled through this market. An interesting fact about Karachi market is that it is 

not a big producer of mangoes itself. Mangoes from other areas come to this market 

which initiates the export process.  

Market integration analysis tests level of price transmission among local markets and 

related physical arbitrage adjusting for any disequilibrium. This technique may test 

connection between Karachi base market and other local markets. Using time series 

data (monthly average wholesale prices in different markets), market integration 

analysis thus provide a logical argument to test level of domestic markets efficiency. 

It is hypothesized that Karachi market should have strong linkages with other feeder 

markets. Given this argument, level of domestic markets integration as market 

efficiency parameter was taken as another important determinant of generating 

exportable surplus of mango from Pakistan.     

I understand that result of this analysis may not present a true picture of complex 

process of mango export to four major export markets. Nevertheless, movement in ten 

domestic mango markets affects supply in Karachi market, which has serious 

implications for export of mango from Pakistan. So market integration analysis may 

give some insight in working of domestic wholesale mangoes markets which are 

crucial for exports.  

The level of domestic market integration among ten major mango markets (Lahore, 

Faisalabad, Sargodha, Gujranwala, Multan, Karachi, Hyderabad, Sukkhar, Quetta and 

Peshawar) was checked using average monthly wholesale prices from 1990-2005. 

Data should have been taken for the same period as were taken for determinants of 

export of mangoes (1970-2005) but due to non-availability of data beyond 1990, data 

were taken for 1990-2005. Johansen’s Approach and Error Correction Mechanism 

were employed to test integration level among markets. Firstly, level of integration 

was tested on overall basis among all ten markets and then pair-wise integration was 

conducted keeping Karachi as base market due to its absolute importance in export of 

mango from Pakistan.  Short run shocks and their adjustment in the long run were 
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estimated and Granger Causality test was conducted to evaluate the direction of price 

adjustments and domination of markets i.e. which market Granger causes price 

formation in other market.  

3.2.2.3 Analytical Technique: Cointegration and Error Correction 
    Mechanism  

Cointegration and error correction approaches were used to analyze the secondary 

data. Dealing with the secondary data, classical regression analysis assumes that time 

series data are often non-stationary and base of this assumption is the t-test, F-test and 

the χ2 tests. If time series data are non-stationary then use of common statistical 

methods is not suggested. This fact becomes more important because most of the time 

series are trended over time which if regressed may be spurious in nature i.e. may 

produce significant results and high R2 which may not have any valid implications 

(Granger and Newbold, 1974). Dealing with time series data, first step is to test for 

unit root. There are several methods for testing unit root hypothesis but Augmented 

Dickey-Fuller (ADF) tests is commonly used in time series econometric literature.  

i) Augmented Dickey-Fuller Test 

The Augmented Dickey-Fuller (ADF) is commonly applied for testing stationarity 

and to make µt white noise. If Yt is the data series (data series used to estimate export 

supply response and market integration), ADF takes the following form.  

( ) titi

k

i
tt YYtY µθφβα +∆∑+−+=∆ −

=
−

1
1333 1   (3.12) 

ii) Cointegration 

The concept of cointegration was first introduced by Granger (1981, 1983) and 

statistically analyzed by Engle and Granger (1987). Cointegration technique provides 

a useful way of identifying and avoiding spurious regressions generated by non-

stationary series. Thus, basic idea is to identify equilibrium or long run relationships 

between variables. If a long run relationship exists between variables, then divergence 

from long run equilibrium path is bounded, and variables are cointegrated. If this 

condition is fulfilled then it can be concluded that there exists an equilibrium 

relationship among a set of non-stationary variables, which would imply that their 
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stochastic trends must be linked. An error correction model looks at this important 

relationship between change in the variable and deviation from the equilibrium. In 

this case two conditions must be fulfilled. First, the series for at least two of the 

individual variables should be integrated of the same order. Second, linear 

combinations of the variables exist, which is integrated to an order lower than the 

individual variables.  

If variables become stationary after differencing once, they are said to be I(1) and 

error term from the cointegration regression is stationary i.e. I(0) (Hansen and 

Juselius, 1995). Now consider the following cointegrating regression: 

ttt XY µβα ++=       (3.13) 

If series Yt (data series about mango exports in mango export supply response and 

average monthly wholesale prices in Karachi market for market integration analysis) 

and Xt (data series of independent variables in mango export supply response and 

average monthly wholesale prices of mango in other markets) are I(1) and error term 

µt is I(0), then the series are cointegrated of order I(1,0). The coefficient β  in 

equation (3.13) measures the equilibrium relationship between series Y and X, and µt 

is deviation from the long-run equilibrium path. It is suggested that variables should 

be used in their logarithms while testing a cointegrating relationship between 

variables as it renders data the consistency with the underlying model. In a simple 

random walk with drift, a constant error term implies that the relative error is 

declining over time (Banerjee et al., 1993). This is unrealistic as it is more reasonable 

to assume that the variance is related to the mean so that the relative error is constant. 

The logarithmic transformation implies such an error term for the series in levels.  

iii) Approaches for Testing Cointegration 

In the literature, there are two major approaches to test cointegration. These include 

Residual-based ADF-approach proposed by Engle and Granger (Engle and Granger, 

1987) and Johansen’s Full Information Maximum Likelihood (FIML) approach 

(Johansen, 1988, and Johansen and Juselius, 1990). In the Engle and Granger 

approach, first step is to test cointegration and then in the second step residuals are 

used in an error correction model to get information on speed of adjustment in the 
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long run. The major weaknesses of this approach include its low power and finite 

sample biasness. This approach cannot be used in a situation where there are more 

than two variables (Dolado et al., 1991 and Charemza and Deadman, 1992). So 

Johansen’s approach is preferred over Engle and Granger’s approach. 

a) The Johansen Approach 

Johansen and Juselius (1990) formulated a general framework for examining multiple 

cointegrating vectors, which allows the estimation of all possible cointegrating 

relationships, exists among the variables. Its main advantage is that it allows number 

of cointegrating vectors to be determined empirically. It also generates maximum 

likelihood estimates of the cointegrating vectors. The following Vector 

Autoregressive (VAR) model is basis of multivariate cointegration of Johansen 

Maximum Likelihood approach. 

tktktt ZAZAZ µ+++= −− ......11               (3.14) 

Where Zt is an (n х 1) vector of I(1) variables having both endogenous and exogenous 

variables, Ai is an (n х n) matrix of parameters, µt is (n х 1) vector of white noise 

errors. This equation can be estimated by OLS because each variable in Zt, is 

regressed on lagged values of its own and all other variables in the system. As Zt is 

assumed to be non-stationary, it is convenient to rewrite equation (3.14) in its first 

difference or error correction form (Cuthbertson et al., 1992) as: 

tktktktt ZZZZ µ+Π+∆Γ++∆Γ=∆ −+−−− 1111 ........    (3.15) 

Where, ( ) ( ) ( )
kii

AAAIandkiAAAI −−−−−=Π−=−−−−=Γ ,....,,1,.......,1,.....
2121

 

The above specification provides information about short-run and long run 

adjustments to changes in Zt by estimating Г and П respectively. Equation (3.15) 

differs from standard first-difference form of VAR model only through the inclusion 

of ПZt-k term. This term point out information about long-run equilibrium relationship 

between variables in Zt. Information about number of cointegrating relationship 

among variables in Zt is given by rank of matrix П. If rank of matrix П, is 0 < r < n, 

there are r linear combinations of variables in Zt that are stationary. Here, П-matrix 

can be decomposed into two matrices α and β such that П = α β, where α is the error 
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correction term and measures the speed of adjustment in ∆Zt and β contains r distinct 

cointegrating vectors i.e. cointegration relationships between non-stationary variables.  

The model may have some variables which are I(0) and are insignificant in long-run 

cointegrating space but effect model in short-run. Under this case, equation (3.15) can 

be written as: 

ttktktktt DZZZZ µψ ++Π+∆Γ++∆Γ=∆ −+−−− 1111 .....  (3.16) 

Where D t represents the I(0) variable, which are often included to take account of 

short-run shocks to system such as policy interventions. 

Johansen and Juselius (1990) described two likelihood ratio tests, trace and maximal 

eigenvalue tests, which provided cointegration rank and estimate long run parameter 

matrix. The trace test is based on stochastic matrix and is defined as: 

( )i

p

ri
trace TQ λλ −∑−=−=

+=
1lnln2

1
    (3.17) 

The null hypothesis of this test is that number of distinct cointegrating vectors is less 

than or equal to r (i.e. no cointegrating vector) against alternative of r > 0 (i.e. one or 

more cointegrating vectors). 

The second test, which is called maximal-eigenvalue test, used for detecting the 

presence of a single cointegrating vector, is based on the following: 

( ) ( )1max 1ln1:ln2 +−−=+−= rTrrQ λλ     (3.18) 

This statistics tests the null hypothesis that number of cointegrating vectors is r 

against specific alternative (r+1) cointegrating vectors. The distribution of these 

statistics depends on number of non-stationary components (i.e. the number of 

variables we are testing for cointegration) defined by (n–r).  Monte Carlo has derived 

critical values for the above tests, which are simulated and tabulated by Johansen 

(1988), and Osterwald-Lenum (1992). Harris (1995) considered trace test more 

powerful than maximal eigenvalue test.  
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iv) Error Correction Mechanism 

Error Correction Mechanism explains dynamics of short run adjustment towards long 

run equilibrium. When variables are cointegrated, there is general and systematic 

tendency for the series to return to their equilibrium value. It means that short run 

discrepancies may be constantly occurring but cannot grow indefinitely which shows 

that adjustment dynamics is intrinsically embodied in the cointegration theory. The 

theorem of Granger representation states that if a set of variables is cointegrated, it 

implies that residuals of cointegrating regression is of order I(0), thus there exists an 

ECM describing that relationship. This theorem explains that cointegration and ECM 

can be used as a unified theoretical and empirical framework analyzing both short run 

and long run behaviour. The ECM specification is based on idea that adjustments are 

made to get closer to long run equilibrium relationship. Hence, link between 

cointegrated series and ECMs is intuitive; an error correction behaviour induces 

cointegrated stationary relationship and vice versa (McKay et al., 1998). 

Let’s assume that Xt and Yt variables are cointegrated, and relationship between these 

two series can be expressed as ECM.  
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Where Yt (data series of mango exports used to estimate export supply response and 

for market integration analysis it is average wholesale price series in Karachi market) 

and Xt (given independent variables used in mango export supply response and for 

market integration analysis it is average wholesale price series in other markets), ∆  is 

difference operator, tµ  and tε  are white noise error terms and 1−tECT  is error 

correction term derived from long-run cointegrating relationship and n is optimal lag 

length orders of the variables, determined by using general to specific modelling 

procedure (Hendry and Ericsson, 1991). Null hypothesis was Ho: Xit will Granger 

cause Yt, if tµ ≠ 0 and Yt will Granger-cause Xit, if tε ≠ 0. For its implementation, F-

statistics are calculated under null hypothesis that coefficients of tµ and tε  are equal 
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to zero in equations (3.19) and (3.20). When computed F-value is greater than the F-

tabulated value, we reject null hypothesis, explaining causality relationship.  
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Chapter No. 4 

 

Results and Discussion 
 

This chapter seeks to identify and analyse impact of major variables on exports of 

mango from Pakistan. The chapter is organized into five sections. Section I discusses 

socio-economic and business features of mango exporters. Section II analyzes export 

margins and describes profitability of mango exporters in the four major export 

markets (Saudi Arabia, Dubai, United Kingdom and Singapore). Section III presents 

results of the econometric model on the export of mangoes from Pakistan by 

analyzing primary data whereas Section IV analyses the data collected from 

secondary sources and explains impact of major variables on exports of mango from 

Pakistan and finally the last section presents results of market integration analysis to 

show efficiency among major domestic mango markets.  

4.1 Socio-Economic and Business Characteristics of Mango        
Exporters (Survey Data) 

It is a common practice in social sciences to investigate the socio-economic 

characteristics of sample respondents before collecting information about more 

technical and business related variables. These features provide a good picture about 

working conditions of sample respondents and help researcher to identify and 

understand those factors, which influence respondents in a direct or indirect way. 

Thus this study envisages features from personal and business profiles of sampled 

mango exporters and findings are presented below.  

4.1.1 Age of Exporters                                    

Age is an important demographic factor, which affects attitude of a person. Aged 

people are supposed to be mature and more patient in their decision-makings. They 

also try to avert risks in business activities whereas young people are relatively more 

enthusiastic, risk taker and early decision makers. Information about the age (years) 

sampled exporters was collected and was divided in three categories. According to 

results, 55% of total respondents belonged to age group less than forty years whereas 
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30% and 15% were in age groups of forty-one to fifty years and above fifty years 

respectively. So, in our sample, majority of respondents belonged to relatively young 

age group (Table 4.1.1). 

Table 4.1.1: Percentage Distribution of Exporters Regarding their Age 

Age (Years)                     Frequency Percent 

Less than 41 years 22 55.0 
41-50 years 12 30.0 

Above 50 years 6 15.0 
Total 40 100.0 

Source: Author’s own calculations from survey findings 

4.1.2 Professional Experience of Exporters  

Professional experience shows extent of professional grooming and training of a 

person in his professional field. This is an important element of any business activity 

and becomes more important in export business where exporters have to deal with 

customers across the borders. A more experienced exporter may have better insight in 

business activities, better long-term relations with buyers and well informed and 

anticipated knowledge base about international market. According to findings, 25% of 

total exporters had professional experience less than ten years whereas 62%, 10% and 

2.5% of total exporters had professional experience in the range of ten to twenty 

years, twenty to thirty years and above thirty years respectively. So a large majority of 

the exporters had experience more than ten years in mango export business (Table 

4.1.2).   

Table 4.1.2: Percentage Distribution of Exporters Regarding their Experience 

Experience (Years)   Frequency Percent 

Less than 10 years 10 25.0 
10-20 years 25 62.5 
21-30 years 4 10.0 
Above 30 years 1 2.5 
Total 40 100.0 

Source: Author’s own calculations from survey findings 
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4.1.3 Education of Exporters                                    

Education enables a person to better understand his business activities. A more 

educated person is expected to perform better in a business especially when he has to 

interact with customers from other countries. Education also helps a person to tackle 

business related activities like official documentation in a better way. In our sample, 

minimum education of exporters was matric (higher secondary school) and the 

highest qualification was master’s degree, however majority of exporters got 

education up to graduate level. According to specific findings of study in hand 10% of 

total exporters got education up to matric level, 30% got education up to intermediate 

level whereas 40% and 20% got education up to bachelor and master’s level 

respectively (Table 4.1.3).  

Table 4.1.3: Percentage Distribution of Exporters Regarding their Education 
            Level 

Schooling Years Frequency Percent 
Matric 4 10.0 
F.A./F.Sc. 12 30.0 
B.A./B.Sc. 16 40.0 
M.A./M.Sc. 8 20.0 
Total 40 100.0 

Source: Author’s own calculations from survey findings 

4.1.4 Quantity of Mango Exports 

Information was also obtained from exporters about their business activities including 

quantity of mango exports for the season 2005-2006. According to data, exporters 

were divided into three categories and their respective percentage distribution in each 

category was explored.  Fifty percent of the total respondents exported quantity less 

than one thousand tons whereas 45% exported from one thousand to two thousand 

tons of mangoes and only 5% of total exporters exceeded 2000 tons. 

Table 4.1.4: Percentage Distribution of Exporters Regarding Quantity of Mango         
          Exports 

Export Quantity (tons)    Frequency Percent 
Below 1000  20 50.0 
1001 - 2000  18 45.0 
Above 2000  2 5.0 
Total 40 100.0 

Source: Author’s own calculations from survey findings 
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4.1.5 Mode of Buyer Search 

Dealing with buyers at international level requires timely and authentic information, 

which is often not available to exporters in developing countries including Pakistan. 

So in presence of limited support from government, exporters had to rely on their own 

sources to search buyers. According to findings of the survey, a vast majority i.e. fifty 

five percent of the total exporters reported that they used their own resources to get 

information about buyers whereas fifteen percent each stated that they got information 

from Mango Exporter Association (privately organized) and their relatives or friends 

respectively. Only ten percent of total exporters said that they got support from 

government organizations in searching buyers. So these results showed that most of 

the mango export efforts from Pakistan were organized in the private sector with little 

government support for searching and collecting information about import markets1 

(Table 4.1.5). 

Table 4.1.5: Percentage Distribution of Exporters Regarding their Mode of  
          Buyer Search 

Mode/ Media   Frequency Percent 
Personal 22 55.0 
Govt. Organization 4 10.0 
Mango Exporter Association 6 15.0 
Relatives/Friends 6 15.0 
Any other 2 5.0 
Total 40 100.0 

Source: Author’s own calculations from survey findings 

4.1.6 Marketing Features of Mango 

Selling a product in international market needs some special feature in the product in 

form of good quality, fair prices, attractive advertising and durable packaging. These 

features enhance acceptability of product in export markets. Exporters’ views were 

taken regarding relative importance of these features while marketing mangoes at 

international level. Fifteen percent of total exporters stated that maintaining a high 

quality image for Pakistani mangoes was the dominant feature whereas other 12% 

favoured low prices as a strategical feature to capture share in international market but 

they bound this low pricing strategy with government support without which low 

                                                 
1 The poor performance of government agencies in this regard was also due to the negligence of mango 
exporters because only 25% of the total exporters participated in any government-training program.  
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price strategy might not be successful. Seventeen percent of total exporters each 

reported that attractive advertising campaign and durable packaging were dominant 

features for selling mangoes at international level. However a fair majority of almost 

38% of total exporters recognized all above mentioned features equally important for 

success of mango export business. Aujla et al. (2007) and Sharif (2004) also reported 

similar factors affecting export of fruits from Pakistan (Table 4.1.6). 

Table 4.1.6: Percentage Distribution of Exporters Regarding their Perceptions 
           about Marketing Features of Mango 

Features of Mango    Frequency Percent 
High quality 6 15.0 
Low prices 5 12.5 
Attractive advertising campaign 7 17.5 
Attractive and durable packaging 7 17.5 
Above all 15 37.5 
Total 40 100.0 

Source: Author’s own calculations from survey findings 

4.1.7 Sources of Mango Purchases 

After identifying the consumers, the export process started with making arrangements 

for purchase of mangoes. There were number of sources from where exporters could 

purchase mangoes but while making a decision about source of purchase the major 

factor was to ensure quality of fruit. According to findings, major sources of purchase 

included mango orchards and wholesale markets. Fifteen percent of total exporters 

stated that they preferred to purchase mangoes from orchards leased by them for this 

purpose. They picked high quality mangoes for export purpose and sold the leftovers 

in local market. Twenty percent of total exporters reported that they preferred to 

purchase from wholesale market of Karachi. According to their point of view, export 

business was a busy and hectic job, so they did not want to keep them involved in 

purchase of mangoes from orchards due to extra time and effort required for this 

purpose. Aujla et al. (2007) also reported in his study that exporters mainly purchased 

from wholesale markets through secret auctions and sold the remaining in the local 

market. Another twenty percent of total exporters purchased selectively from 

orchards. They made agreements with the owners to purchase only the highest quality 

mangoes from that orchard and offered a premium price for this agreement. Their 

argument for selecting this particular method was that they could purchase mangoes 

of the highest quality and at the same time did not need to take the headache of 
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managing orchard affairs themselves. They further reported that moving backward for 

the purchase of mangoes at orchard level was also necessary for international 

compliance by ensuring Good Agricultural Practices (GAP) at farm level2. A fair 

majority of 28% of total exporters told that they had their own orchards. They used 

orchards as well as wholesale markets to ensure high quality of mango purchases. 

They were the exporters who were selling both at national and international level. 

They picked mangoes of the highest quality for export business and sold the leftovers 

in domestic wholesale markets. There were also exporters (7.5%) who owned an 

orchard but still they contracted other orchards for selective purchases and another 

10% of total exporters purchased both from wholesale market and contractual 

orchards for selective purchases. One common trend in the sources of purchase was 

shifting emphasize to purchase directly from orchards to ensure quality of mangoes 

(Table 4.1.7).  

Table 4.1.7: Percentage Distribution of Exporters Regarding their Sources of 
            Mango Purchases 

Sources of Purchase Frequency Percent 
Leased in Orchard 6 15.0 
Wholesale market 8 20.0 
Contractual orchards for selective purchase 8 20.0 
Own & contractual orchards for selective purchase 3 7.5 
Own orchard & wholesale market 11 27.5 
Wholesale market & orchards for selective purchase 4 10.0 
Total 40 100.0 

Source: Author’s own calculations from survey findings 

4.1.8 Average Purchase Prices of Mangoes 

There were two major sources of purchase, as reported earlier, orchards and wholesale 

markets. Exporters preferred to purchase the highest quality mangoes for export 

business and paid premium prices for such purchases. The dominant varieties in 

export business were Sindhri and Chounsa. Chounsa fetched relatively higher price as 

compared to Sindhri. Similar result was reported by PHDEB (2005). There is cyclical 

trend in the wholesale prices of mangoes as exporters purchased mangoes at higher 

prices in the start and end of the mango export season and relatively at lower prices in 

the boom season. The same trend in pricing was observed by Aujla et al. (2007). On 

                                                 
2 While purchasing mangoes from owned, leased in or contracted orchards, 87% of total exporters 
ensured picking of mangoes through clippers to avoid any damage to fruit. 
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overall basis, average purchase prices were calculated for all purchases in that season 

including both varieties and for overall export season. As there were forty exporters 

studied in this research, they were not equally economical and efficient in their 

purchases. There were many exporters who did not have their own sources of 

purchase and they had to rely on market forces, whereas regularly changing 

contractual relationships was another factor for these price variations. For sampled 

exporters, average purchase prices varied form Rs. 26000 to Rs 31000 per ton for that 

season. So this price variation was categorized into three classes and relative position 

of each exporter was ranked accordingly. According to findings of this study, majority 

of the respondents i.e. 53% purchased mangoes between an average price range of Rs. 

29001 to Rs. 31000 per ton whereas another 40% of total exporters purchased 

mangoes for an average price range of Rs. 27501 to Rs. 29000 per ton and only 8% of 

total exporters purchased for an average price range of Rs. 26000 to Rs. 27500 per 

ton. So a dominating share of total exporters i.e. over 92% purchased mangoes for 

price range of Rs. 27501 to Rs. 31000 per ton (Table 4.1.8).  

Table 4.1.8: Percentage Distribution of Exporters Regarding their Average  
          Purchase Prices for Mangoes 

Average Price (Rs. per ton) Frequency Percent 
26000-27500 3 7.5 
27501-29000 16 40.0 
29001-31000 21 52.5 
Total 40 100.0 

Source: Author’s own calculations from survey findings 

As it has been said earlier that chounsa and sindhri varieties dominated the export 

business for mangoes, so an investigation was also made regarding average purchase 

prices for these two varieties. In this regard, information was collected from exporters 

for their early, mid and late season purchases. In case of sindhri, average purchase 

prices ranged from Rs. 20001 to Rs. 25000 per ton in early season, Rs. 15000 to Rs. 

20000 per ton in mid season and Rs. 25000 to 32000 per ton in late season. When 

percentage distribution of exporters in these categories was calculated, it was found 

that for early purchases 68% of total exporters paid in the price range of Rs. 20001 to 

Rs. 23000 per ton and rest of the 32% fell in the price range of Rs. 23001 to Rs. 

25000 per ton. For mid season purchases of sindhri, 55% of total exporters paid 

between price range of Rs. 15000 to Rs. 17000 per ton and rest of the 45% of total 
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exporters paid between Rs. 17001 to Rs. 20000 per ton while for late season 

purchases, 93% of the of the exporters paid between price range of Rs. 25001 to Rs. 

28000 per ton and only 7% of total exporters reported price range of Rs. 28001 to Rs. 

32000 per ton (Table 4.1.9). 

Table 4.1.9: Percentage Distribution of Exporters Regarding their Average  
          Purchase Prices for Sindhri Mangoes 

Purchase Period Rs/Ton Frequency Percent 
Early Purchases 20001-23000 27 67.5 

23001-25000 13 32.5 
 

Mid Purchases 15000-17000 22 55 
17001-20000 18 45 

 
Late Purchases 25001-28000 37 92.5 

28001-32000 3 7.5 
Source: Author’s own calculations from survey findings 

In case of chounsa mango purchases, exporters paid average prices between range of 

Rs. 32000 to Rs. 39000 per ton for early purchases, Rs. 25000 to Rs. 32000 per ton 

for mid season purchases and Rs. 39000 to Rs. 46000 per ton for late season 

purchases. As far as breakdown of sampled exporters regarding their percentage 

distribution in these price ranges was concerned, 55% of the total exporters fell in the 

price category of Rs. 32000 to Rs. 35000 per ton and rest of the 45% fell into the 

category of Rs. 35001 to Rs. 39000 per ton for their early season purchases. In case of 

mid season purchases, 50% of the total sampled exporters paid price range of Rs. 

25000 to Rs. 28000 per ton and rest of the 50% paid Rs. 28001 to Rs. 32000 per ton. 

For late season purchases of chounsa, 58% of total exporters paid price range of Rs. 

39001 to Rs. 43000 per ton and rest of the 43% paid between price range of Rs. 43001 

to Rs. 46000 per ton (Table 4.1.10).  

Table 4.1.10: Percentage Distribution of Exporters Regarding their Average  
            Purchase Prices for Chounsa Mangoes 

Purchase Period Rs/Ton Frequency Percent 

Early Purchases 32001-35000 22 55 
35001-39000 18 45 

Mid Purchases 25000-28000 20 50 
28001-32000 20 50 

Late Purchases 39001-43000 23 57.5 
43001-46000 17 42.5 

Source: Author’s own calculations from survey findings 
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4.1.9 Average Transportation Charges 

There are two major production areas of mangoes in Pakistan i.e. provinces of Punjab 

and Sindh but exists only one major established exit point for export of mangoes from 

Pakistan i.e. Karachi. So exporters purchased from both provinces. Punjab was the 

major source of chounsa whereas Sindh province acted as a major supplier for sindhri 

mangoes. Average transportation charges for exporters were categorized into two 

classes i.e. from farm (either from Punjab or Sindh province) to factory (pack house 

where exporters prepared mangoes for export purpose) and then from factory to exit 

point (seaport-airport). Average transportation charges from Punjab province to 

factory of exporters based in Karachi ranged from Rs. 2500 to 3250 per ton whereas 

average transportation charges from other cities in Sindh province to factory in 

Karachi ranged from Rs. 800 to Rs.1250 per ton. Average transportation charges for 

transferring mangoes from factory to seaport or airport in Karachi ranged from Rs. 

300 to Rs. 525 per ton. So on overall basis, average transportation charges ranged 

from Rs. 3500 to Rs. 5000 per ton. 

Results regarding percentage distribution of exporters for their average transportation 

charges revealed that 35% of total exporters paid average transportation charges from 

Punjab to factory in Karachi ranging between Rs. 2500 and Rs. 2750 per ton whereas 

60% paid between Rs. 2751 and Rs. 3000 per ton and only 5% paid between Rs. 3001 

and Rs. 3250 per ton. In case of transporting mangoes from other cities of Sindh 

province to factory in Karachi, 10% of total exporters paid average transportation 

charges between Rs. 800 and Rs. 950 per ton whereas a majority of 73% exporters 

paid between Rs. 951 and Rs.1100 per ton and rest of the 18% paid between Rs. 1101 

and Rs. 1250 per ton. As far as average transportation charges from factory in Karachi 

to exit point in Karachi are concerned, 30% of total exporters paid between Rs. 300 

and Rs. 375 per ton while 45% paid between Rs. 376 and Rs. 450 and rest of the 25% 

paid between Rs. 451 and Rs. 525 per ton. For average total transportation charges, 

15% of total exporters fell in the range of Rs. 3500 and Rs. 4000 per ton while 73% 

fell in the category of Rs. 4001 and Rs. 4500 and 13% paid between Rs. 4501 and Rs. 

5000 per ton (Table 4.1.11).   
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Table 4.1.11: Percentage Distribution of Exporters Regarding their Average  
            Transportation Charges 

Transportation  Rs/Ton Frequency Percent 
Punjab to Factory 2500-2750 14 35 

2751-3000 24 60 
3001-3250 2 5 

 
Sindh to Factory 800-950 4 10 

951-1100 29 72.5 
1101-1250 7 17.5 

 
Factory to Port 300-375 12 30 

376-450 18 45 
451-525 10 25 

 
Average Total 

Transportation Charges 
3500-4000 6 15 
4001-4500 29 72.5 
4501-5000 5 12.5 

Source: Author’s own calculations from survey findings 

4.1.10 Average Marketing Cost 

Mango export process is a lengthy and difficult job, as it requires many activities to 

perform for preparing and exporting the commodity. Average marketing cost was 

calculated considering charges for various activities like processing, packaging, 

storage, clearing agent, freight and other miscellaneous activities. These charges were 

measured and converted into per ton basis for easy comparison among various 

marketing activities. As there were variations in the performance of these marketing 

activities for different exporters so it is appropriate to divide these marketing charges 

into different categories for proper comparison and interpretation.  

Processing of mangoes is relatively easy as compared to other fruits because it does 

not need processing activities like polishing and waxing. Preliminary processing of 

mangoes was often performed at orchard or purchase centre by the staff of exporter 

hired for this purpose whereas refined processing was performed at the processing 

station commonly known as factory. Processing for mango mainly included grading 

activities like synchronizing the weight and size of mangoes, checking fruit for the 

absence of bruises and blemishes. The processing charges were measured and 

categorized into three classes i.e. Rs. 2000 to Rs. 3000 per ton, Rs. 3001 to Rs. 4000 

per ton and Rs. 4001 to Rs. 5000 per ton. As far as percentage distribution of sampled 
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exporters in these categories was concerned, 35% of the total exporters fell in the 

category ranging from Rs. 2000 to Rs. 3000 per ton, a majority of 55% paid 

processing charges from Rs. 3001 to Rs. 4000 per ton and only 10% of the total 

exporters fell in the category of Rs. 4001 and Rs. 5000 per ton.  

Packaging of mangoes for export purpose was done in two forms i.e. wooden crates 

and cartons3. Wooden crates were used to export mangoes to traditional low priced 

markets like Dubai whereas cartons were used for export consignments meant for 

more developed and high priced markets like European countries. Packaging charges 

mainly included charges on packaging material, labour, stickers, labels and tissue 

papers required for this purpose. These charges were measured, converted into per ton 

basis and then categorized into three classes for making a comparison among 

exporters. These categories included charges ranging from Rs. 6000 to Rs. 6700 per 

ton, Rs. 6701 to Rs. 7400 per ton and Rs. 7401 to Rs. 8100 per ton. The percentage 

distribution of exporters in these categories was explored which revealed that 40% of 

the exporters fell in the category ranging from Rs. 6000 to Rs. 6700 per ton, 28% paid 

packaging charges ranging from Rs. 6701 to Rs. 7400 per ton and 32% fell in the 

category ranging from Rs. 7401 to Rs. 8100 per ton.  

Mango requires pre-cooling before sending it to long journey for distant markets 

through shipments whereas air transportation does not require any such activity. 

Storage charges for a season were measured, converted into per ton basis and then 

categorized into three classes and percentage distribution of exporters in each class 

was investigated4. According to results, 43% of total exporters fell in the category of 

Rs. 450 - Rs. 465 per ton, 25% in the category of Rs. 466 - Rs. 480 per ton and 32% 

in the category of Rs. 481 - Rs. 495 per ton.  

Clearing agent is a person who prepares export documents on behalf of exporter 

against an agreed upon fee which is not fixed and uniform in nature rather determined 

between the two parties on the basis of their relationships. Clearing agent charges 

were measured for each exporter for his all export consignments and then converted 

into per ton basis and categorized into three classes to see the percentage distribution 

                                                 
3 Exporters used packaging material originating 78% from imported sources and 22% from local 
sources. 
4 Survey results reported that 78% of total exporters used owned or rented in cold storage facility. 
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of exporters in each class. According to results, 48% of the total exporters paid 

clearing agent charges between Rs. 550 and Rs. 600 per ton, 20% between Rs. 601 

and Rs. 650 per ton and rest of the 32% paid between Rs. 651 and Rs. 700 per ton. 

Freight is one of the most important determinants of mango exports and is determined 

by the volume and destination of export consignment. Freight charges were calculated 

considering destination market and medium of transportation i.e. by sea or by air. 

Freight charges also varied for different airlines. So freight charges were measured, 

converted into per ton basis for easy comparison among exporters for freight charges 

variations. The freight charges were categorized into three classes and percentage 

distribution of exporters in each class was investigated. Almost 33% of the total 

exporters paid average freight charges between Rs. 25000 and Rs. 27000 per ton 

whereas 22% fell in the category of Rs. 27001 and Rs. 29000 per ton and 45% of total 

mango exporters paid between Rs. 29001 and Rs. 31000 per ton.  

There were also some other activities performed in the mango export process, which 

mainly included custom clearance, certification, transportation losses, pallet charges 

and losses of rejected quantity5. These charges were measured, converted into per ton 

basis and categorized into three classes for easy comparison among exporters. The 

percentage distribution of exporters was investigated for each class. According to 

results, 15% of total exporters fell in the category ranging from Rs. 1300 to Rs. 2100 

per ton, 43% of exporters fell in the category between Rs. 2101 and Rs. 2800 per ton 

and 43% of exporters paid between Rs. 2801 and Rs. 3500 per ton. All the above-

mentioned charges were combined to get total average marketing charges except local 

transportation charges. These total average charges were also measured, converted 

into per ton basis and divided into three classes for easy comparison. According to 

percentage distribution of exporters in these classes, 25% of the total exporters paid 

average total marketing charges between Rs. 41000 and Rs. 44000 per ton, while 43% 

of total exporters fell in the category of Rs. 44001 to Rs. 47000 per ton and rest of the 

32% paid between Rs. 47001 and Rs. 50000 per ton (Table 4.1.12).  

                                                 
5 It was difficult to get information from exporters about their rejected export quantity however it was 
found during survey that 83% of total mango exporters stated their average quantity as 1% whereas 
17% reported average rejected quantity as 2% of total export volume for that year.  
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Table 4.1.12: Percentage Distribution of Exporters Regarding their Average  
            Marketing Charges 

Activity Charges  Rs/Ton Frequency Percent 
 
Processing 

2000-3000 14 35 
3001-4000 22 55 
4001-5000 4 10 

 
 
Packaging 

6000-6700 16 40 
6701-7400 11 27.5 
7401-8100 13 32.5 

 
 
Storage 

450-465 17 42.5 
466-480 10 25 
481-495 13 32.5 

 
 
Clearing Agent 

550-600 19 47.5 
601-650 8 20 
651-700 13 32.5 

 
 
Freight 

25000-27000 13 32.5 
27001-29000 9 22.5 
29001-31000 18 45 

 
 
Other Charges 

1300-2100 6 15 
2101-2800 17 42.5 
2801-3500 17 42.5 

 
Total Average 

Marketing Charges 
41000-44000 10 25 
44001-47000 17 42.5 
47001-50000 3 32.5 

Source: Author’s own calculations from survey findings 

4.1.11 Average Consignment Charges 

Average consignment charges consisted of average purchase prices, average local 

transportation charges and average marketing charges. Average consignment charges 

are important element in calculating profitability of any exporting firm. While 

studying the sampled exporters, average consignment charges were calculated for 

each exporter by considering all their marketing activities. These charges were then 

converted into per ton basis and categorized into three classes. Percentage distribution 

of exporters in each class was explored which stated that 35% of total exporters fell in 

the category of Rs. 70000 - Rs. 74000 per ton whereas 50% paid average consignment 

charges between Rs. 74001 and Rs. 78000 per ton and only 15% were in the category 

between Rs. 78001 and Rs. 82000 per ton (Table 4.1.13). 
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Table 4.1.13: Percentage Distribution of Exporters Regarding their Average  
            Consignment Charges 

Consignment Charges (Rs/Ton)   Frequency Percent 
70000-74000  14 35.0 
74001-78000  20 50.0 
78001-82000  6 15.0 
Total 40 100.0 

Source: Author’s own calculations from survey findings 

4.1.12 Average Sale Price 

Average sale price of export commodities is probably the most important factor 

affecting profitability of any export business particularly mango export business. It 

determines the quantity and destination of export consignment ultimately affecting its 

profit rate. Average sale prices were calculated considering destination markets, 

methods of sale and mode of payment6.  

There were some high priced markets for Pakistani mangoes in which prices were 

predetermined between exporter and importer. Often in this case importer paid a 

percentage of total payment to exporter in advance and paid rest of the amount after 

receiving the consignment. For exporters this seemed to be a secure way of 

transacting across the borders but majority of the exporters could not exploit this 

opportunity due to their weak links with importers of developed markets. In other low 

priced traditional markets like Dubai, exporters were bound to sell their mangoes 

through commission based sale method in which foreign-based commission agent was 

responsible for selling the produce of exporters. He sold on behalf of the exporters, 

deducted his fee and remitted the balance to the owner. This method lacks surety 

about returns from sold mangoes. So both these methods were considered while 

making calculations for average sale prices of exporters. According to our results, 

average sale prices of mangoes ranged from Rs. 79500 to Rs. 93500 per ton. These 

prices were categorized into three classes and percentage distribution of exporters in 

each class was investigated to make an easy comparison among the exporters. It was 

found that almost 13% of the total exporters got an average price ranging from Rs. 

79500 to Rs. 84500 per ton whereas a fair majority of 53% got a price range of Rs. 

                                                 
6 Only 18% of the total exporters were working on cash basis whereas 33% were working on credit 
basis and rest of the 49% were using both these sources. 
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84501 to Rs. 89000 per ton and 35% of total exporters got prices between Rs. 89001 

and Rs. 93500 per ton (Table 4.1.14). 

Table 4.1.14: Percentage Distribution of Exporters Regarding their Average  
            Sale Price 

Sale Price Range (Rs/Ton) Frequency Percent 
79500-84500  5 12.5 
84501-89000  21 52.5 
89001-93500  14 35.0 
Total 40 100.0 

Source: Author’s own calculations from survey findings 

4.1.13 Gross, Percent and Net Margins of Exporters 

Margin analysis is an important indicator of the profitability of exporting firms. Gross 

margin analysis shows the price spread (difference between average purchase price 

and average export sale price), which is desirable if exporter can control purchase 

prices and consignment costs. Percent gross margin depicts percentage share of 

exporter in total margin of export supply chain whereas net margin is an indicator of 

profit of exporter. Gross margin analysis was conducted for mango exports in this 

study and is discussed in section 4.2 of this chapter.  

In this part, variation in these three indicators i.e. gross, percent and net export margin 

was explored and the percentage distribution in each category was investigated to 

make a comparison among exporters regarding their performance. The variation in 

these indicators revealed that gross margin among sampled exporters varied from Rs. 

52000 to Rs. 67000 per ton whereas percent export margin varied from 63% to 72% 

and net margin varied from Rs. 11000 to Rs. 17000 per ton. These three indicators 

were divided into three categories and percentage distribution of exporters in each 

category was noted. According to results regarding gross margin analysis, 15% of the 

total exporters fell in the category ranging from Rs. 52000 to Rs. 57000 per ton while 

a majority of 60% fell in the category ranging from Rs. 57001 and Rs. 62000 per ton 

and rest of the 25% exporters fell in the category of Rs. 62001 to Rs. 67000 per ton. 

In case of percent gross margin, distribution of exporters stated that 23% of the total 

exporters got percent gross margin ranged from 63% to 66% whereas a majority of 

70% got between 66.1% and 69% and only 7% got between 69.1% and 72%. 

According to net margin analysis, 43% of the exporters fell in the category ranging 
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from Rs. 11000 to Rs. 13000 per ton, 45% from Rs. 13001 to Rs. 15000 per ton and 

12% fell in the category ranging from Rs. 15001 to Rs. 17000 per ton (Table 4.1.15).  

Table 4.1.15: Percentage Distribution of Exporters Regarding their Average  
            Gross, Percent and Net Margins 

Margins  Rs/Ton Frequency Percent 
 
Gross Margin 

52000-57000 6 15 
57001-62000 24 60 
62001-67000 10 25 

 
Percent Gross 
Margin 

63-66 9 22.5 
66.1-69 28 70 
69.1-72 3 7.5 

 
 
Net Margin 

11000-13000 17 42.5 
13001-15000 18 45 
15001-17000 5 12.5 

Source: Author’s own calculations from survey findings 

4.1.14 Favourite Markets of Exporters 

Mango export culture in Pakistan is not that advance which can fulfil all the 

requirements of developed markets in the world in the form of emerging international 

compliances. As a result Pakistan’s mango exports were highly concentrated in 

comparatively low priced traditional markets because these markets demanded less 

stringent quality compliances than developed countries Aujla et al. (2007), Ghafoor 

(2007), PHDEB (2005). In this regard, exporter’s perceptions about their favourite 

markets were taken and it was concluded that a simple majority of 78% of total 

exporters preferred to export mangoes to Middle East and Gulf countries whereas 

only 20% of the exporters stated that their preferred markets were the European 

countries (Table 4.1.16).  

Table 4.1.16: Percentage Distribution of Exporters Regarding their Favourite 
                Market 

Preferred Market  Frequency Percent 
Europe 8 20.0 
Middle East & Gulf 31 77.5 
Fareast & others 1 2.5 
Total 40 100.0 

Source: Author’s own calculations from survey findings 
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4.1.15 Exporters Perceptions about Different Factors Affecting   
  Export of Mango 

Mango is a perishable commodity, which needs speedy and effective export process 

to maintain its quality until reaching the consumers. This is only possible if some of 

the factors like export preparation cost, product quality, consignment cost, stability of 

supply sources and government policies may be controlled positively. The intensity 

and direction of exporter’s views regarding the effect of these factors on export 

performance were recorded and concluded. Regarding export preparation costs, 15% 

of the total exporters strongly agreed with the statement that this factor affected their 

mango exports from Pakistan whereas 35% only agreed with this statement, 20% 

remained indifferent on this issue while 18% and 12% strongly disagreed and 

disagreed with this statement respectively. Regarding effect of production quality on 

export of mangoes from Pakistan, a majority, 35% of total exporters agreed with this 

statement whereas for the effect of consignment cost on export of mango, a majority 

of 58% also agreed with the statement that consignment cost did affect their exports. 

A majority of 60% agreed with the effect of stability of supply sources on export of 

mangoes from Pakistan while in case of exploring the effect of government policies 

on mango exports, 38% of the total exporters agreed that favourable government 

policies did affect export of mangoes from Pakistan. The detailed views of the 

exporters are presented in Table 4.1.17.  

Table 4.1.17: Percentage Distribution of Exporters Regarding their Perceptions 
             about Different Factors Affecting Mango Export 

Factors  Strongly 
Agree 

Agree Indifferent Disagree Strongly 
Disagree 

Export 
Preparation cost 

6 
(15%) 

14 
(35%) 

8 
(20%) 

7 
(17.5%) 

5 
(12.5%) 

Production 
Quality  

12 
(30%) 

23 
(57.5%) 

5 
(12.5%) 

-- -- 
 

Consignment Cost 3 
(7.5%) 

23 
(57.5%) 

10 
(25%) 

2 
(5%) 

2 
(5%) 

Stability of 
Supply Sources 

3 
(7.5%) 

24 
(60%) 

9 
(22.5%) 

4 
(10%) 

-- 
 

Government 
Policy  

5 
(12.5%) 

15 
(37.5%) 

13 
(32.5%) 

3 
(7.5%) 

4 
(10%) 

Source: Author’s own calculations from survey findings, Percentages in parenthesis  
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4.1.16 Exporters Views about Cooperation of Different Institutions 

There are different institutions in Pakistan, which are directly or indirectly involved in 

the export of fruits from Pakistan. These institutions include Trade Development 

Authority (formerly Export Promotion Bureau), Commercial Banks, Government 

Ministries and Pakistan Horticultural Development and Export Board (PHDEB). 

Exporters views regarding performance of these institutions were explored which 

showed that 35% of total exporters declared the performance of Trade Development 

Authority as good and 33% thought its performance was average whereas in case of 

exporters’ views about performance of commercial banks, majority, 53% of the total 

exporters declared it good whereas 23% ranked it very good. There are government 

Ministries which are directly or indirectly involved in the export of mangoes from 

Pakistan like Ministry of Food, Agriculture and Livestock and Ministry of Commerce. 

Exporters’ views about the performance of these ministries revealed that a fair 

majority of total exporters (63%) did not seem happy about the performance of these 

ministries and they just ranked their performance as average performance where only 

13% of total exporters declared the performance of these ministries good.  

Table 4.1.18: Percentage Distribution of Exporters regarding their Views about 
             Cooperation of Different Institutions 

 
Institutions  

 
Very Good 

 
Good 

 
Average 

 
Bad 

 
Very Bad 

Trade 
Development 
Authority  

8 
(20%) 

14 
(35%) 

13 
(32.5%) 

4 
(10%) 

1 
(2.5%) 

 

Commercial 
Banks 

9 
(22.5%) 

21 
(52.5%) 

6 
(15%) 

3 
(7.5%) 

1 
(2.5%) 

 
Govt. 
Ministries  

2 
(5%) 

5 
(12.5%) 

25 
(62.5%) 

6 
(15%) 

2 
(5%) 

 
Air Port 
Authorities  

2 
(5%) 

6 
(15%) 

26 
(65%) 

4 
(10%) 

2 
(5%) 

 
PHDEB 8 

(20%) 
26 

(65%) 
4 

(10%) 
2 

(5%) 
------ 

Source: Author’s own calculations from survey findings, Percentages in parenthesis  

Regarding the performance of airport authorities, again a simple majority of 65% 

were not happy with the performance whereas only 15% stated the performance of 

airport authorities as good. According to results, maximum satisfaction of the 
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exporters was found about the performance of PHDEB which was a new institution in 

the list of above mentioned institutions and was performing well so far. A majority of 

65% of total exporters ranked the performance of PHDEB as good whereas a very few 

disagreed with their performance (Table 4.1.18). 

4.1.17 Exporters’ Responses about Performance of Different   
  Departments at Exit Points 

After preparing the export consignment and related documents, exporters take their 

exportable surplus to exit points in Pakistan i.e. airport or seaport. This is one of the 

most important stages in the export process of mangoes where every step should be 

performed timely and any delay may cause a total failure of the export process. At this 

stage, five different departments are responsible for clearing consignments for exports 

from Pakistan. Cargo department make arrangements for lodging of containers at the 

airport or seaport in Karachi whereas Department of Plant Protection is mainly 

responsible for checking consignments to ensure quality by issuing phytosanitary 

certificates after randomly taking samples from these consignments. Then three 

departments namely customs, anti-narcotics and related airlines ensure the absence of 

any obnoxious material in the export consignments. These departments are allowed to 

take proportionate random samples from the export consignments for checking. 

Exporters’ views about the performance of these departments were also taken. 

According to results, majority of the exporters did not seem happy at the performance 

of these departments and ranked it as average performance. Specific findings of the 

study showed that 50% of the total exporters declared the performance of cargo 

department as average and 25% ranked it good whereas 60% of the total exporters 

thought that the performance of department of Plant Protection as average 

performance and 13% ranked it good. Almost 38% of the total exporters declared the 

performance of anti-narcotics department as bad performance while 35% ranked it as 

average performance whereas only 5% of total exporters seemed happy with the 

performance of anti-narcotics performance. Majority i.e. 68% of the total exporters 

ranked the performance of related airlines as average performance whereas 10% 

declared it good. The exporters’ views regarding the performance of custom 

department were no exception to above stated views because almost 53% of the total 
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exporters ranked the performance of customs department as average performance 

whereas 25% declared it bad performance (Table 4.1.19).  

Table 4.1.19: Percentage Distribution of Exporters Regarding their Response   
              about Performance of Various Departments at Exit Point 
Institutions  Very Good Good Average Bad Very 

Bad 
Cargo Facility 1 

(2.5%) 
10 

(25%) 
20 

(50%) 
7 

(17.5%) 
2 

(5%) 
 

Plant Protection 
Department 

2 
(5%) 

5 
(12.5%) 

24 
(60%) 

7 
(17.5%) 

2 
(5%) 

 
Anti Narcotics 
Department 

1 
(2.5%) 

2 
(5%) 

14 
(35%) 

15 
(37.5%) 

8 
(20%) 

 
Relevant Air lines  3 

(7.5%) 
4 

(10%) 
27 

(67.5%) 
4 

(10%) 
2 

(5%) 
 

Custom 
Department  

1 
(2.5%) 

5 
(12.5%) 

21 
(52.5%) 

10 
(25%) 

3 
(7.5%) 

Source: Author’s own calculations from survey findings, Percentages in parenthesis  

4.1.18 Preferred Airline of the Exporters 

Pakistan International Airline (PIA) does not arrange specific cargo flights for the 

export of fruits from Pakistan so exporters have to rely on other airlines too. The 

major issue regarding the choice of airline was the timely availability of space in 

planes. Exporters’ views were taken regarding their preferred airlines and it was 

found that majority of the exporters i.e. 45% ranked Emirates as preferred airline 

followed by PIA which was preferred by 40% of the total exporters (Table 4.1.20).   

Table 4.1.20: Percentage Distribution of Exporters Regarding their Views about 
            Preferred Airlines 

Airline Frequency Percent 
Emirates 18 45.0 
Gulf 2 5.0 
PIA 16 40.0 
Emirates & PIA 1 2.5 
Emirates & Gulf 3 7.5 
Total 40 100.0 

Source: Author’s own calculations from survey findings 
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4.1.19 Exporters’ Views regarding Change in Export Parameters  
  after WTO 

World Trade Organization is the international forum for liberalizing and harmonizing 

trade. Global trading system has witnessed a massive change after the implementation 

of WTOs’ agreements. Exporters’ views were recorded about the implications of 

WTO on some of the export parameters like mango export volume, import countries 

requirements, domestic fruit preparation practices and government certification 

process. According to exporters’ points of view (50%), their mango export volume 

remained stable after the implementation of WTO whereas 40% and 10% stated that it 

had increased and decreased respectively. Their views regarding import countries 

requirements narrated that 60% of the total exporters said that import countries 

requirements remained stable and 40% said that it had increased for their exports of 

mangoes from Pakistan. This fact matched with the general situation of the mango 

exports as mango exports were highly concentrated in low priced markets which did 

not demand stringent quality requirements so exporters had not witnessed any 

significant change in the import countries requirements even after the implementation 

of WTO.  

Table 4.1.21: Percentage Distribution of Exporters Regarding their Views about 
             Implications of WTO 

Activity Increase Decrease  Stable 
Mango Export Volume 16 

(40%) 
4 

(10%) 
20 

(50%) 
 

Import Country 
Requirement 

16 
(40%) 

-- 24 
(60%) 

 
Domestic Fruit 
Preparation  

19 
(47.5%) 

2 
(5%) 

19 
(47.5%) 

 
Government Certification 
Process  

12 
(30%) 

-- 28 
(70%) 

Source: Author’s own calculations from survey findings, Percentages in parenthesis  

International compliance to emerging food safety requirements desired to ensure 

Good Agricultural Practices (GAP) at farm level and Good Manufacturing Practices 

(GMP) at processing level so exporter’s views were also taken about domestic fruit 

preparation practices to determine whether they had witnessed or experienced any 

change in these practices after the implementation of WTO. A fair majority, almost 
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48% each, stated that these practices remained stable and had increased to ensure 

quality. Lastly exporters’ views about change in government certification process 

revealed that majority of the exporters (70%) thought that it remained stable after the 

implementation of WTO whereas 30% of the total exporters said that they had not 

witnessed any change in the government certification process even after the 

implementation of WTO (Table 4.1.21). 

4.2 Export Margin Analysis 

Export of agricultural commodities is a difficult but an attractive business activity. 

The attraction in this business is due to high profit margin in export markets as 

compared to local markets. This is particularly true for developing countries where 

price differentials between national and export markets often attract the exporters to 

expand their business across the borders. This study focused on mango export process 

from Pakistan and its major determinants, so it was considered necessary to look into 

the profit margin of the mango exporters. So this particular part of research highlights 

the real position of mango export business for a set of representative mango exporters 

from Pakistan. Three different elements of their profitability in mango export business 

were explored i.e. gross margin, percent export margin and net margin. Gross margin 

explains the price spread between purchase and sale price of export item. This price 

spread is desirable if exporter can control the cost of export consignment efficiently 

because this practice enhances the chances of exporter to earn more profit in the 

business. Percent export margin shows the percentage share of exporter in the export 

supply chain of mango. Net export margin shows the net profit of exporter excluding 

all costs. This indicator really helps to understand the dynamics of mango export 

process as high profit attracts more businessmen to this field and also instigates the 

existing ones to expand their business further. In this background, exporter’s margin 

was calculated using cross sectional data from forty representative mango exporters of 

Pakistan.  

The data collected for this purpose covered different elements like average purchase 

prices of mangoes, average marketing cost and average sale price (average export 

price). Marketing cost needs more elaboration here and it includes average charges on 

the marketing activities like storage, transportation, processing, marketing losses, 

packaging, clearing agent, custom clearance, quality certification, use of pallet, 
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average freight and the value of quantity rejected from the foreign markets. Data 

about these elements were collected through survey of sampled exporters and 

maximum effort was made to ensure the accuracy of collected data. Then exporter’s 

margin was calculated to analyze the different dimensions of mango export process 

i.e. this exercise was done for two major varieties i.e. chounsa and sindhri mangoes. 

These two varieties accounted for the major share, 90% of total mango exports for the 

sampled exporters. It was also found that the major part of Pakistani mango exports is 

targeted to specific segment of consumers mainly including Pakistanis and Indians 

whereas mango exports to food chains/ superstores in more developed countries from 

Pakistan is almost non existent. So the target market for Pakistani mangoes is the 

segment of consumers who are not very sensitive to quality rather they are more 

concerned with availability of mangoes. In domestic markets, preparation of mangoes 

for export purpose is almost uniform for these two varieties and does not treat these 

separately. In addition these two mango varieties do not overlap in their arrivals in the 

domestic markets. Chounsa being late variety follows sindhri mangoes, the early 

variety. According to expert opinion of mango exporters, both these varieties are 

equally liked by consumers for their taste and aroma. So keeping in view these 

factors, export margin analysis for mangoes were conducted for these two varieties on 

aggregate basis; however an effort was also made to estimate export margins for these 

two varieties separately and results are presented in appendix.    

In addition to this aspect of the study, this analysis was also conducted to check the 

profitability of mango export business in four export markets i.e. United Kingdom, 

Dubai, Saudi Arabia and Singapore. Before presenting the findings of the analysis, it 

is useful to present the data properties. Purchase prices for mangoes means average 

purchase prices for sindhri and chounsa varieties for whole season including early, 

mid and late purchases. These prices vary from Rs. 26833 per ton to Rs. 31000 per 

ton. Average marketing charges includes charges for various marketing activities 

performed to prepare mangoes for export purpose. These charges vary from Rs. 47267 

per ton to Rs. 49624 per ton.  The description of other variables used to estimate 

gross, net and percent export margins for mangoes are presented in the table below in 

form of minimum, maximum, mean values and standard deviation. 
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Table 4.2.1: Description of Data for Export Margin Analysis  

Average Charges (Rs. /Ton) Minimum Maximum Mean Std. 
Deviation 

Purchase Prices 26833.33 31000.00 28666.6 1160.96 
Processing Charges  2000.00 5000.00 3750 640.06 
Local Transportation Charges 3800.00 4750.00 4200 221.41 
Packaging Charges 6000.00 8000.00 6400 663.47 
Cold storage Charges 450.00 495.00 477.5 15.13 
Custom Clearance Charges 75.00 75.00 75 .00 
Phytosanitary Certificate Charges 25.00 25.00 25 .00 
Certificate of Origin 7.50 7.50 7.5 .00 
Marketing Losses 400.00 600.00 435 67.55 
Pallet Charges 400.00 450.00 425 18.56 
Freight Charges 25000.00 32000.00 31000 2241.79 
Value of Rejected Quantity 350.42 1397.08 684.4 279.78 
Total Marketing Cost 47267.92 49624.51 48104.4 2206.21 
Source: Author’s own calculations from survey findings 

4.2.1 Export Margin Analysis of Mango (Overall Average) 

First of all on overall basis, these three profitability indicators were calculated for 

mango exporters for year 2005-06. According to findings, average purchase prices of 

mangoes were estimates as Rs. 28667 per ton. These purchases include average 

purchase prices for chounsa and sindhri mango varieties during whole season i.e. 

early, mid and late seasons.  Average total marketing cost was estimated as Rs. 48104 

per ton. The detail of these marketing cost mentioned that the constituent costs of this 

included average transportation charges (Rs. 4200 per ton), average processing 

charges (Rs. 3750 per ton), average packaging charges (Rs. 6400 per ton), average 

storage charges (Rs. 478 per ton), average clearing agent charges  (Rs. 625 per ton), 

average custom clearance charges (Rs. 75 per ton), average charges on obtaining 

phytosanitary certificate (Rs. 25 per ton), average charges on obtaining certificate of 

origin (Rs. 25 per ton), average cost of transportation losses (Rs. 435 per ton), average 

charges for the use of pallets in export consignments (Rs. 425 per ton), average freight 

charges which were calculated considering both modes of transportation i.e. by sea 

and by air and for all destination markets, (Rs. 31000 per ton) and average value of 

rejected quantity of mangoes exported (Rs. 685 per ton). On the basis of these 

marketing costs, per kilogram marketing cost was calculated as Rs. 48 per kilogram. 

The most important part of total marketing cost was freight charges, which, on an 

average, constitutes 64% of total marketing cost. The major reason behind this is that 
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still a considerable portion of total mango exports is airlifted from Pakistan which 

increases freight charges thus increasing marketing cost.  

Average sale price was calculated considering export destination, mode of payment 

and method of sale. In this regard both methods, as were found a common practice 

among exporters, were considered. These methods include fixed price sales in some 

advance markets and commission based sales in some other comparatively low price 

markets. However this average figure was calculated using export revenue of 

respective exporters for whole season and calculating the average sale prices. Average 

sale prices for Pakistani mangoes were calculated as Rs. 91250 per ton. Average 

purchase prices constitute 32% whereas average marketing cost constitutes 52% of 

average sale prices for mango exports. Based upon information collected from 

exporters, first component of export margin analysis was calculated i.e. gross export 

margin, which was Rs. 62584 per ton. This value showed the overall margin of mango 

exporters as it included both profit and average consignment cost. Gross margin 

actually showed the spread between two prices i.e. average purchase and average sale 

prices. This price spread is often welcomed by the exporters as it increases the 

probability of profit. This price spread might be fruitful if exporters could manage to 

control the average consignment cost but it always did not show the real picture as we 

looked into the real profit margin of exporter in this gross margin as well as 

percentage share of exporter in the export supply chain.  

The second component was calculated to show the percentage share of exporters in 

the marketing chain and it was found that on an average, selected mango exporters 

earned almost 69 percent of the total profit in the chain which showed quite handsome 

earnings for this intermediary of the export supply chain for mango. This also showed 

that almost 31 percent of the total margin in the mango exports supply chain was 

earned by other stakeholders namely commission agents in local wholesale markets or 

orchard owners from whom exporters purchased mangoes. The second part of this 

chain was the overseas commission agent who sold mangoes on behalf of the 

exporters. It is worth mentioning here that mango export supply chain in Pakistan was 

not very lengthy as few market intermediaries were involved. This phenomenon of 

working with few middlemen was little different from the domestic marketing of 

mangoes where almost five to six middlemen were involved.  
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Lastly, net export margin was calculated for mango exporters and it was found that on 

an average, net margin was Rs. 14478 per ton. This net margin/ profit constitute 16% 

of average sale prices. This part of the gross margin was sole profit of exporter after 

paying for all marketing activities (table 4.2.2).    

Table 4.2.2: Export Margin Analysis (Overall Average) 

            Activity Average Charges  
(Rs. per Ton) 

Purchase Price 28666.67 
Transportation Charges 4200.00 
Processing Charges 3750.00 
Packing Charges 6400.00 
Storage Charges 477.50 
Clearing Agent Charges 625.00 
Custom Clearance Charges 75.00 
Phytosanitary Certificate Charges 25.00 
Certificate of Origin Charges 7.50 
Transportation Losses Charges 435.00 
Pallet Charges 425.00 
Freight Charges 31000.00 
Value of Rejected Quantity 684.40 
Total Marketing Cost 48104.40 
Unit Marketing Cost  48.10 
Sale Price 91250.00 
Gross Export Margin (Rs./Ton) 62583.33 
Percent Export Margin 68.58 
Net Export Margin (Rs./Ton) 14478.93 

Source: Author’s own calculations from survey findings 

4.2.2 Export Margin Analysis for United Kingdom Market (Rs./ 
 Ton) 

United Kingdom is the major market in Europe for Pakistani mango. Export margin 

analysis was conducted collectively for two dominating varieties i.e. sindhri and 

chounsa from Pakistan. Average purchase prices were calculated considering seasonal 

arrivals of theses two varieties and then calculating for an average figure for that 

season. Average purchase prices were calculated as Rs. 28667 per ton. The average 

marketing cost was found higher than all other markets i.e. Rs. 94104 per ton. The 

major reason for higher marketing cost was higher charges for freight as compared to 

other markets. It has already been mentioned that almost all mangoes exports from 

Pakistan to this market were airlifted which significantly increased average marketing 

cost. In this case freight alone constituted 82% of total marketing cost. This air freight 
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charges becomes more sensitive in a condition where limited space is available in 

national carrier of Pakistan i.e. Pakistan International Airlines (PIA) and exporters 

have to rely on other airlines which increase marketing cost further. Average 

marketing cost to UK market was calculated as Rs. 94104 per ton which constituted 

57% of average sale prices in UK market. Average sale price of mango was calculated 

as Rs. 165000 per ton.  

 Table 4.2.3: Export Margin Analysis for United Kingdom Market (R s./ Ton) 

 Source: Author’s own calculations from survey findings 

As far as the gross export margin was concerned, the spread between two prices, it 

was calculated as Rs. 136334 per ton. This price spread at first glance seemed 

attractive but we should look into the marketing cost before concluding about 

profitability of mango export business to UK market. The percent export margin was 

found 83%, which placed exporters at relatively higher and better position in the 

supply chain from mango exporter to this market and that is mainly due to higher sale 

prices in this market. Net export margin was Rs. 42229 per ton for overall average. 

Net export margin is the sale profit of mango exporters to this market. Net margin 

constitutes 26% of sale price in this market. These figures showed a good picture 

(perhaps from an exporter’s point of view) of exporting mangoes to this market 

Activity Average Charges  
(Rs. per Ton) 

Purchase Price 28666.67 
Transportation Charges 4200.00 
Processing Charges 3750.00 
Packing Charges 6400.00 
Storage Charges 477.50 
Clearing Agent Charges 625.00 
Custom Clearance Charges 75.00 
Phytosanitary Certificate Charges 25.00 
Certificate of Origin Charges 7.50 
Transportation Losses Charges 435.00 
Pallet Charges 425.00 
Freight Charges 77000.00 
Value of Rejected Quantity 684.40 
Total Marketing Cost 94104.40 
Unit Marketing Cost  94.10 
Sale Price 165000.00 
Gross Export Margin (Rs./Ton) 136333.30 
Percent Export Margin 82.62 
Net Export Margin (Rs./Ton) 42228.93 



 79

because it showed relatively a higher profit margin as compared to other markets 

(table 4.2.3).    

In addition to quantitative assessment of factors affecting mango exports to the UK 

market, some qualitative observations were also recorded from exporters about this 

market. Majority of the exporters felt that the United Kingdom (UK) market is a high 

value traditional market for Pakistani exporters which offers premium prices for their 

quality products. This is a standardized market which requires and demand assurance 

about quality and traceability of the product right from the source of origin. This 

quality compliance comes in the form of requisite certificates like HACCP and 

EurepGAP (PHDEB, 2005). Expatriate Pakistanis and Indians are the major target 

market and Pakistani exporters, so far, have failed to make their place in superstore 

chains due to lack of compliance to requisite quality standards. Some of the exporters 

expressed their concerns about weak regulatory system in Pakistan which has 

handicapped them to export mangoes to these superstores. While quoting his personal 

experience, one of the promising exporters from Pakistan, mentioned that there is no 

government agency in Pakistan which may issue certificate of traceability, required 

for exporting to superstores in the UK. Mangoes are airlifted to the UK which is 

another hurdle in enhancing exports from Pakistan. High freight charges increase 

marketing costs thus reducing profit margins. This situation becomes more difficult in 

the presence of limited cargo space available in the only national carrier of Pakistan 

i.e. Pakistan International Airlines (PIA). PIA does not arrange cargo flights which 

affects the timeliness of export consignments.  

Compliance to international quality standards is another important requirement and 

perhaps more important in the case of UK market. Inability of our exporters to 

comply with these standards has raised many hurdles in enhancing exports to this 

market. Same constraints were identified by Aujla et al. (2007) and Sharif (2004) in 

Pakistan’s mango export industry and by Reddy (2005) for Indian mango industry.   

4.2.3 Export Margin Analysis for Dubai Market (Rs. / Ton) 

Dubai is also the favourite market for mango exporters from Pakistan. It alone 

contributed the major share in the total mango exports from Pakistan. Aujla et al. 

(2007) also declared Middle Eastern markets as lucrative and profitable due to larger 
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quantity of exports to these markets. Average purchase prices for Dubai market 

remained Rs. 28667 per ton. As far as the average marketing cost was concerned, it 

was found as Rs. 20104 per ton. This significant decease in marketing cost to Dubai 

market is due to the fact that mangoes are transferred through sea from Pakistan to 

this market, which reduces the average marketing cost. According to findings of this 

study, freight charges accounts for almost 15% of total marketing cost. As far as sale 

prices were concerned, Dubai market is totally different from other markets in this 

case. The dominant method of sale is different i.e. commission based sale where 

exporter himself is not sure of sale prices because commission agents sale the produce 

of exporter on his behalf and remit the balance after deducting charges for their 

services. Concerned exporters in our study mentioned that they cannot claim or verify 

the additional cost element mentioned by the foreign commission agents for losses 

and unsold part of exported consignment. So exporters calculate their sale price to this 

market for overall season. For this market, average sale prices were calculated as Rs. 

60000 per ton.  

  Table 4.2.4: Export Margin Analysis for Dubai Market (Rs./ Ton) 

   Source: Author’s own calculations from survey findings 

Activity Average Charges  
(Rs. per Ton) 

Purchase Price 28666.67 
Transportation Charges 4200.00 
Processing Charges 3750.00 
Packing Charges 6400.00 
Storage Charges 477.50 
Clearing Agent Charges 625.00 
Custom Clearance Charges 75.00 
Phytosanitary Certificate Charges 25.00 
Certificate of Origin Charges 7.50 
Transportation Losses Charges 435.00 
Pallet Charges 425.00 
Freight Charges 3000.00 
Value of Rejected Quantity 684.40 
Total Marketing Cost 20104.40 
Unit Marketing Cost  20.10 
Sale Price 60000.00 
Gross Export Margin (Rs./Ton) 31333.33 
Percent Export Margin 52.22 
Net Export Margin (Rs./Ton) 11228.93 
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Calculating gross margin for exporting mangoes to this market, it was found Rs. 

31334 per ton. The percent export margin was 53% and net export margin was Rs. 

11229 per ton. Net margin/profit of exporters constitutes 19% of sale price.  Although 

these figures did not show very attractive picture of exporting mangoes to this market, 

it was preferred by Pakistani mango exporters due to the volume of business they had 

with this market, less stringent quality requirements and presence of a large number of 

Pakistanis who constitute the major share of customer base (table 4.2.4).  

According to exporters point of view about the Dubai market, it is one of the most 

important and traditional markets for Pakistani mango exports. There are many 

reasons which may be projected to justify the importance and domination of this 

market in mango exports from Pakistan, which mainly include presence of a large 

number of Pakistani immigrants, no strict quality requirements and transportation 

through sea. As mentioned earlier, mango export efforts from Pakistan are scattered 

and individual based with very little utilization of central platforms like mango 

exporters associations.  

Most of the export consignments to Dubai are going through sea. Packaging and 

grading standards are nominal, even exporters are still sending their mangoes in 

wooden packages which have been banned in most of the importing countries. 

Sometimes mangoes are exported in bulk without any packaging in open launches. 

These marketing practices resulted in more transportation losses and deterioration of 

quality as well. In Dubai wholesale market, mangoes are sold by commission agents 

who sell on behalf of exporters, deduct charges for their services and remit balance to 

exporters. As such, exporters are not sure of the price they may get for their product.      

Export price is a major factor which affects export of any product especially the 

perishable commodities. In case of mango exports to Dubai, most of the exporters 

stated that export price does not matter a lot in determining the level of export 

quantity as exporters are not sure of price they may get for their product. This price 

uncertainty in Dubai market mainly comes due to glut supply in the market by 

Pakistani exporter which is due to absence of central controlling and regulatory 

authority which may otherwise regulate supply. This situation aggravated further in 

absence of adherence to quality and packaging standards which resulted in product 

losses and deterioration of quality. As such, prices for Pakistani mangoes are 
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significantly lower as compared to its major competitors in this market i.e. India, 

Thailand and Philippines. Some of the multinational firms exploit this opportunity by 

repacking Pakistani mangoes in quality packages, improving its appearance and 

selling further at higher prices with their brand names.  

Comparatively, India has adopted a better marketing strategy by establishing cartels 

of exporting firms enabling them to control supply making them higher price takers in 

Dubai market as compared to Pakistan. Indian exporters have a more regulated and 

controlled export system compelling them to adhere to quality standards leaving little 

scope for seasonal and scrupulous exporters to enter into this field. There was a 

general consensus of exporters that Dubai market would continue to be a major export 

outlet for Pakistan mangoes in the future.  

4.2.4 Export Margin Analysis for Saudi Arabian Market (Rs./ Ton) 

Saudi Arabia is a traditional market for Pakistani exporters as Pakistan has historically 

close trading relations with Saudi Arabia, so Pakistani exporters preferred to sell their 

mangoes to this market. A large majority of Pakistani immigrants is working in Saudi 

Arabia, which constitutes the market for Pakistani mangoes. In addition to these 

factors, this market does not demand very high and strict quality standards which 

make it convenient for most of the exporters from Pakistan to sell mangoes to this 

market. Another factor responsible for trading transactions with this market is the 

method of sale which engages local wholesale market players in Saudi Arabian 

markets. Average purchase prices to prepare export consignment to this market were 

Rs. 28667 per ton. Average marketing cost remained Rs. 20304 per ton, which were 

slightly higher than marketing charges to Dubai and significantly lower than UK. The 

major difference between average marketing charges for Saudi Arabia and UK market 

is once again depends upon mode of transportation as almost all mangoes to Saudi 

Arabia market from Pakistan go through sea consignments. Average sale price in 

Saudi Arabia market was also calculated in a manner similar to Dubai market due to 

involvement of commission agents in domestic markets of Saudi Arabia. So exporters 

calculate sale prices for overall season.  

According to findings of this study, average sale prices were calculated as Rs. 70000 

per ton. As far as the gross export margin for this market was concerned, it was found 
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Rs. 41334 per ton and percent export margin was 59%. Net export margin was Rs. 

21029 per ton which accounts for 30% of sale prices. So these figures showed a good 

scenario of exporting mangoes to this market because it showed relatively a fair profit 

margin as compared to Dubai market but lower returns as far as UK market is 

concerned but this market is still preferred by Pakistani exporters due to reasons 

explained earlier (table 4.2.5).    

Table 4.2.5: Export Margin Analysis for Saudi Arabian Market (Rs./ Ton) 
 

 Source: Author’s own calculations from survey findings 

About Saudi Arabia market, exporters said that it is another traditional export market 

for Pakistani mango exporters. Presence of a large number of Pakistanis in Saudi 

Arabia makes it a lucrative market. This market also demands less stringent quality 

standards which add attraction for Pakistani exporters to target this market. The 

marketing practices to Saudi Arabia market are no exception to what happening in the 

Dubai market but it is a relatively more standardized and higher priced market as 

compared to the Dubai market. Pakistan, being an Islamic country, has an additional 

advantage which increase willingness of Pakistani exporters to focus on this market. 

Mango consignments are mainly sent through sea under controlled environment in 

reefers which not only improves shelf life and quality but also decrease marketing 

Activity  Average Charges  
(Rs. per Ton) 

Purchase Price 28666.67 
Transportation Charges 4200.00 
Processing Charges 3750.00 
Packing Charges 6400.00 
Storage Charges 477.50 
Clearing Agent Charges 625.00 
Custom Clearance Charges 75.00 
Phytosanitary Certificate Charges 25.00 
Certificate of Origin Charges 7.50 
Transportation Losses Charges 435.00 
Pallet Charges 425.00 
Freight Charges 3200.00 
Value of Rejected Quantity 684.40 
Total Marketing Cost 20304.40 
Unit Marketing Cost  20.30 
Sale Price 70000.00 
Gross Export Margin (Rs./Ton) 41333.33 
Percent Export Margin 59.04 
Net Export Margin (Rs./Ton) 21028.93 
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cost. Saudi Arabia may continue to be a promising outlet for Pakistani mango 

exporters in future years provided they comply with the quality standards set by 

various international organizations.   

4.2.5 Export Margin Analysis for Singapore Market (Rs./ Ton) 

Singapore is one of the emerging markets for Pakistani mangoes and is increasingly 

preferred by Pakistani exporters due to its attractive pricing.  Average purchase prices 

were calculated as Rs. 28667 per ton and average marketing charges as Rs. 65104 per 

ton. the significantly higher marketing charges for Singapore market as compared to 

Dubai and Saudi Arabia markets is due to higher freight charges, which are due to air 

lifting of mangoes to this market. Freight charges in this case alone account for 74% 

of total marketing cost. Singapore market is a premium market where consumer is 

ready to pay higher prices for quality products. Exporters follow fixed price method in 

this market, which is predetermined between two parties. Calculating gross export 

margin for this market it was found as Rs. 91334 per ton and percent export margin 

was 76%. Net export margin was Rs. 26229 per ton which is higher than Saudi Arabia 

and Dubai markets but lower than UK market (table 4.2.6).  

Table 4.2.6: Export Margin Analysis for Singapore Market (Rs./ Ton) 

Source: Author’s own calculations from survey findings 

Activity Average Charges  
(Rs. per Ton) 

Purchase Price 28666.67 
Transportation Charges 4200.00 
Processing Charges 3750.00 
Packing Charges 6400.00 
Storage Charges 477.50 
Clearing Agent Charges 625.00 
Custom Clearance Charges 75.00 
Phytosanitary Certificate Charges 25.00 
Certificate of Origin Charges 7.50 
Transportation Losses Charges 435.00 
Pallet Charges 425.00 
Freight Charges 48000.00 
Value of Rejected Quantity 684.40 
Total Marketing Cost 65104.40 
Unit Marketing Cost  65.10 
Sale Price 120000.00 
Gross Export Margin (Rs./Ton) 91333.33 
Percent Export Margin 76.11 
Net Export Margin (Rs./Ton) 26228.93 
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Exporters stated that Singapore is one of the promising emerging markets for 

Pakistani mango exports. This market is a high value and high standard market which 

predominantly demand strict adherence to quality standards. In the Singapore market, 

all stakeholders including wholesalers, retailers and consumers are highly quality 

conscious. This market requires scientific grading, proper washing & ripening and 

appropriate & durable packaging. Returns for export from this market are higher as 

standardized product is highly paid. Currently Australia, Thailand and Philippines 

enjoy a dominating share in this market due to their capability to comply with quality 

standards required in this market. These countries have better grading and packaging 

standards. Progressive exporters from Pakistan are also exporting to this market and 

they have shown their concerns to further expand their business in this market. 

According to exporters there is good demand for Pakistani mangoes in Singapore 

primarily due to taste and aroma of Pakistani mangoes but due to poor quality and 

packaging standards Pakistan is not able to take significant share in this market. 

However this market may be a potential market for Pakistani mango exporters 

conditioned to comply with quality standards.  

4.3 Determinants of Mango Export (Survey Data) 

Mango is a perishable commodity, which needs special handling for its effective 

export process. There are number of factors which affect this process. In order to have 

a true insight in the mango export process, it was necessary to quantify the effect of 

several variables, which had direct or indirect effect on mango export process. In that 

context, an effort was made to identify and quantify the impact of major determinants 

of mango export process from Pakistan. For this purpose, detailed information was 

collected from sampled mango exporters about their business practices. Although in 

social sciences it is impossible to capture the effect of all possible independent 

variables yet an effort was made to identify all related major determinants of mango 

export process from Pakistan. The interesting aspect of this research was its basis i.e. 

primary data collected from mango exporters, which helped to depict the real situation 

and also helped to understand the business practices of mango exporters in a more 

empirical way. In this regard, literature was scanned and expert opinion of the persons 

involved in the mango export business was collected to design framework for this 

research.   
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In order to delineate impact of determinants on mango export, five models were 

estimated. First model for mango export was estimated on overall basis, using 

aggregate data of mango exports collected from sampled respondents, whereas the 

other four models were estimated for four major export market including United 

Kingdom, Dubai, Saudi Arabia and Singapore. Two mango varieties i.e. chounsa and 

sindhri dominate exports from Pakistan and in this study it was found that these two 

varieties constitute almost 90% of total mango exports for said respondents, so export 

models were estimated for marketing practices of these two mango varieties. It was 

also found that major part of Pakistani mango exports is targeted to specific segment 

of consumers mainly including Pakistanis and Indians whereas mango exports to food 

chains/superstores in more developed countries from Pakistan is almost non existent. 

So the target market for Pakistani mango is that segment of consumers who are not 

very sensitive for quality attributes rather they are more concerned with availability of 

mangoes. In domestic markets, preparation of mangoes for export purpose is almost 

uniform for these two varieties and does not treat these separately. In addition these 

two mango varieties do not overlap in their arrivals in the domestic markets. Chounsa 

being late variety follows sindhri mangoes, the early variety. According to expert 

opinion of mango exporters, both these varieties are equally liked by consumers for 

their taste and aroma. So keeping in view these factors, export models for mangoes 

were estimated for these two varieties on aggregate basis; however an effort was also 

made to estimate export models for these two varieties separately and results are 

presented in appendix.   

4.3.1 Determinants of Mango Export (All Markets)  

Regression analysis is the functional form between dependent and its independent 

variables. Estimating a true model, the best form of this functional relationship, is not 

an easy job, however there are certain criteria, developed by econometricians, which 

guide to identify the most suitable and appropriate form of this relationship. In the 

present research, dependent variable was the quantity of mango exports (tons) for 

each respective exporter for the exporting year 2005-06. Major independent variables 

considered for this exercise included, education of the respective exporters (number of 

schooling years), professional experience (years in mango export business), average 
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purchase prices of mango (Rs. per ton), average marketing costs (Rs. per ton) and 

average sale prices for exported mangoes (Rs. per ton).  

In regression analysis it frequently happens that dependent variable is not only 

affected by the variables which can readily be quantified on some well defined scales 

but also by variables which are essentially qualitative in nature like government 

economic policies. Since such variables usually indicate the presence or absence of a 

quality or attribute. One method of quantifying such attributes is by constructing 

artificial variables which takes on the values of 1 and 0, 1 indicating the presence of 

that attribute and 0 indicating absence of that attribute. Such variables are known as 

dummy variables (Gujarati, 1995). In the present study, in addition to above-

mentioned quantitative variables, certain qualitative variables were also used in the 

form of dummy variables. These variables included exporter’s perceptions about 

support of government policies, endorsement of exporting firms with ISO certificate, 

effect of fruit fly issue on mango exports and treatment of mango export 

consignments with hot water. The description of data used in estimating effects of 

micro determinants on mango export is given in table 4.3.1.   

Table 4.3.1: Description of Data for Determinants of Mango Export 

 Variables    Minimum Maximum Mean Std. 
Deviation 

Export Quantity (tons) 350.00 2300.00 1139.50 575.84 
Education of Exporter (years) 10.00 16.00 13.40 1.82 
Experience of Exporter 
(years) 

5.00 35.00 14.25 6.64 

Average Purchase Price 
(Rs/ton) 

26833.33 31000.0 28666.1 1160.96 

Average Marketing Cost 
(Rs/ton) 

47267.92 49624.5 48104.3 2206.21 

Average Sale Price (Rs/ton) 88500.00 93500.0 91250.2 3057.74 
Support of Govt. Policies .00 1.00 .47 .50 
Affect of Fruitfly Issue .00 1.00 .72 .45 
Hot Water Treatment .00 1.00 .40 .49 
ISO Certificate .00 1.00 .42 .50 

Source: Author’s own estimation 

Regression equation was estimated using Ordinary Least Square Estimates (OLS) 

method. Various forms of the regression models were tried but based upon the model 

fitness criteria, double log form of the regression model was found the most 

appropriate. Following the assumption of linearity for classical regression models, 
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data of the model were first checked for linearity and it was found through the scatter 

diagram between dependent and independent variables that data did not show linearity 

in its original form. Literature on regression analysis suggested a solution to this 

problem where data, if did not show linearity in its original form, could be 

transformed into its log form to attain linearity. Another advantage of using double 

log from of the regression analysis is that coefficient of each independent variable 

measures the partial elasticities of dependent variable with respect to that independent 

variable (Gujarati, 1995; Chattarjee and Price, 2000).  

Overall significance of estimated regression model can be tested through a joint 

hypothesis that all coefficients are equal to zero. This can be done through Analysis of 

Variance (ANOVA). If the calculated F-value is greater than corresponding tabulated 

F-value then null of joint hypothesis can be rejected and it may be concluded that 

model is correctly specified or all included variables do have explanatory power 

(Gujarati, 1995). In this empirical investigation for estimating model for all markets, 

F-value was 9.03, which was highly significant. This showed that estimated model 

was correctly specified and independent variables included in this empirical 

investigation did have explanatory power to explain variation in the dependent 

variable i.e. mango exports.   

The next model fitness criterion is coefficient of determination (R2). R2 may be 

interpreted as the proportion of total variability in the dependent variable that can be 

accounted for by the set of independent variables (Chattarjee and Price, 2000). A 

quantity related to R2 known as adjusted R2 is also used for judging the goodness of 

fit. It is good practice to use adjusted R2 rather than R2 because R2 tends to give an 

overly optimistic picture of the fit of regression, particularly when the number of 

independent variables is not very small compared with number of observations (Theil, 

1978). In our estimated model, R2 was 0.73 which stated that all the independent 

variables in our estimated model explained 73% variation in the dependent variable 

i.e. mango exports whereas rest of the 27% variation in the dependent variable was 

caused by some other factors which these independent variables could not capture. 

The figure of adjusted R2 was 0.71 which stated that all independent variables were 

responsible for 71% of total variation in the dependent variable i.e. mango exports. So 
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the estimated model did have good explanatory power for the dependent variable 

(table 4.3.2). 

The goodness of fit regarding estimated coefficients may be assessed through three 

different elements, which include consistency of coefficients signs with economic 

theory, value of the coefficients, which must be rationale in interpretation, and lastly 

the significance level of the individual coefficients. While interpreting the value of 

individual coefficients in multiple regression models, it is necessary to keep effect of 

all other independent variables constant, as in double log model, estimates produce 

partial elasticities of dependent variables regarding each independent variable so 

partial elasticity of each independent variable for dependent variable should be 

explained by keeping the partial elasticities of all other variables constant. If the sign 

and value of the estimated coefficients are not in accordance with the economic 

theory then there may be problems in specification of the model or accuracy of data.  

Data collected from mango exporters revealed that 90% of total mango exporters in 

our sample got education up to or above intermediate level and 60% of them were 

having education up to bachelor or above bachelor level. This seemed to be a good 

base for exporters as budding generations were taking over mango export business 

from their ancestors and at the same time they were also focusing on their educational 

achievements. The good performance of highly educated exporters in our sample was 

a good demonstration to justify a positive relation between education and better 

performance in export business and this practice was also consistent with economic 

logic and rationale as an educated person could take care of business activities in a 

better way. The coefficient of education showed a positive sign with mango exports, 

which supports above-mentioned attribute that education, contributed towards mango 

exports positively. The impact of education on mango exports was also significant at 

5% level of confidence. The value of this coefficient stated that for every one percent 

change in education there would be 0.50 percent change in mango exports. As there 

was a positive sign between mango exports and education of exporters, so we might 

say that, keeping all other factors constant, for every one percent increase in education 

might cause 0.50 percent increase in mango export.   

Professional experience of exporters was another important factor helping them to 

perform business activities in a more effective way. According to results of frequency 
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distribution of sampled exporters regarding their professional experience, it was 

concluded that cumulatively, almost 88% of the total mango exporters had 

professional experience up to twenty years. It was also noted during the survey that 

more experienced exporters were among the leading exporters of mangoes from 

Pakistan. The coefficient of this variable in estimated model showed positive sign 

with mango exports and was highly significant. The value of this variable was 0.69, 

which explained that for every one percent change in professional experience mango 

exports changed by 0.69 percent. As there was a positive sign between mango exports 

and professional experience of mango exporters, so we might say that, keeping all 

other factors constant, for every one percent increase in professional experience there 

might be 0.69 percent increase in mango exports (table 4.3.2). This finding is also 

consistent with economic theory and applied logic that there was a significant relation 

between mango exports and professional experience of exporters.  

Table 4.3.2: Summary of Mango Export Model  

Variables  Coefficients T-Value Significance 
Constant 32.932 2.664 0.012** 
LnS1 (log of Education) 0.507 2.123 0.042*** 
LnB1 (log of Experience) 0.696 7.171 0.000* 
LnB2 (log of Average Purchase Price) -0.958 -2.450 0.021*** 
LnB3 (log of Average Marketing Cost) -1.035 -1.978 0.057*** 
LnB4 (log of Average Sale Price) 1.310 2.927 0.007* 
D1 (Dummy for Govt. Policies) 0.044 0.553 0.585 
D2 (Dummy for Fruitfly Effect)  -0.101 -1.644 0.111 
D3 (Dummy for Hot Water Treatment) 0.037 .375 0.710 
D4 (Dummy for ISO Certificate) 0.118 1.854 0.074**** 
R2 0.73   
Adjusted R2 0.71   
F-Value 9.03   
Durbin Watson Statistics 2.07   

Source: Author’s own estimation 
* Highly Significant, ** Significant at 1%, *** Significant at 5%, **** Significant at 10% level of 
confidence   

Average purchase prices were one of the important components of the mango export 

process as they affected the preparation costs of mango export consignment which 

might increase the prices of the product in international markets, ultimately reducing 

the competitive advantage. The coefficient of average purchase prices showed 

negative sign with mango exports and was significant at 5% level of confidence. The 

value of this coefficient stated that for every one percent change in average purchase 

prices, mango exports changed by 0.95 percent, As there was negative sign between 
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mango exports and average purchase prices, so we might say that, keeping all other 

factors constant, for every one percent increase in average purchase prices there might 

be 0.95 percent decrease in mango exports (table 4.3.2). 

It has been said earlier that average marketing cost included the average prices of 

different marketing services performed during marketing process. Economic theory 

suggested that there should be a negative sign between the average marketing cost and 

mango exports as increasing average marketing cost may reduce the international 

competitiveness. In our estimated model, coefficient of average marketing cost 

showed negative sign with mango exports and was significant at 5% confidence level. 

The coefficient of average marketing cost was found elastic which stated that for 

every one percent change in average marketing cost, mango exports changed by 1.03 

percent. As there was negative sign between mango exports and average marketing 

cost, so we might say that, keeping all other factors constant, for every one percent 

increase in average marketing cost there might be 1.03 percent decrease in mango 

exports (table 4.3.2). 

Average sale price of mango in international market is another important determinant 

especially when one is expecting a higher return from the sales abroad. Exports of 

agricultural commodities from any country may be practiced in response to price 

differentials between international and local markets. There is probability that 

increasing and high average sale prices in international market may attract exporters 

to sell their products in larger quantities. In our estimated model, a positive 

relationship was found between the mango exports and average sale prices. The 

coefficient of average sale prices was found highly significant and elastic as the value 

of this coefficient was 1.31 which stated that for every one percent change in average 

sale prices, mango exports changed by 1.31 percent. As there was a positive sign 

between mango exports and average sale prices, so we might say that, keeping all 

other factors constant, for every one percent increase in average sale prices increased 

mango exports by 1.31 percent (table 4.3.2). As mango exports from Pakistan were 

highly responsive to average sale prices in international prices that once again 

confirmed the economic theory and logic. 

It has been reported earlier that in addition to above mentioned quantitative variables, 

effort was also made to capture the effect of those variables which could not be 
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measured directly in quantitative form but supposed to affect mango exports from 

Pakistan. In this regard, four such variables were identified and used in the form of 

dummy variables. Mango exporter’s overall satisfaction about government policies 

was investigated and was used in the form of dummy variable that whether exporters 

thought existing government policies favourable to their export business or not. In our 

estimated model sign of this variable was positive suggesting that mango exports 

could increases in response to favourable government policies but this variable was 

non significant. This might be due to the fact that in Pakistan, government did not 

make separate export policy for mango and it came under the scope of overall 

agricultural policy. Coefficient of this variable stated that keeping the effect of other 

variables constant, government policies, if favourable, might enhance mango exports 

by 0.04 times more as compared to a situation where government policies were 

declared unfavourable (table 4.3.2). 

The second dummy variable was used to check exporter’s perceptions about effect of 

fruitfly issue on their mango exports. As Pakistani mangoes are allegedly labelled as 

fruitfly infested product in some markets that had blocked entry of Pakistani mango in 

some high price markets, so it was considered necessary to explore the effect of this 

issue on mango exports from Pakistan. Van Melle (2007) in his study also concluded 

that international market for mangoes is characterized with stringent requirements 

regarding fruitfly. Same conclusion was drawn by Sheikh et al., (2003), Ghafoor 

(2007), Mustafa et al. (2006). This variable showed negative sign with mango exports 

suggesting that if mango exports were labelled as fruitfly infested that could reduce 

mango exports from Pakistan. This variable was also found non significant which 

might be due to the fact that Pakistani mango exports were highly concentrated in 

those markets which did not notice this issue much resultantly causing a little negative 

effect on mango exports from Pakistan. The value of this variable suggested that 

mango exports, if infested with fruitfly, might show 0.10 times reduction and vice 

versa. The third dummy variable used was treatment of mango exports with hot water, 

an easily available cure technology to remove the effects of fruitfly infestation, before 

sending those to markets abroad. It has been reported earlier that a little quantity of 

Pakistani mangoes go to those markets which demand strict compliance to issues like 

fruitfly infestation. So in our estimated model, this variable was non-significantly 

affecting mango exports and showed a positive sign with mango exports. The value of 
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this variable suggested 0.03 times increase for treated mangoes with hot water as 

compared to non-treated mangoes (table 4.3.2).  

The last dummy variable was used to check the status of standardization in Pakistan’s 

mango industry and its effects on exports. Regarding compliance to international 

standards, most of the exporters did have certificate of International Organization for 

Standardization (ISO) and a few had advance certificates like Hazard Analysis and 

Critical Control Point (HACCP) and EurepGAP. Aujla et al. (2007), Ghafoor (2007), 

Mustafa et al. (2006), World Bank and UNIDO (2006), Pirzada (2006) and Sharif 

(2004) also pinpointed in their studies that lack of compliance to these certificate is 

major problem in expanding the scope of fruit exports from Pakistan whereas same 

was reported by Reddy (2005) for Indian mango and by FAO (2005) which stated that 

in tropical fruit exports price premiums had been replaced by quality premiums. This 

variable showed positive sign with mango exports and was significant at 7% 

confidence level which stated that having an ISO certificate positively and 

significantly affected mango exports from Pakistan. The value of this variable 

suggested that there were 0.11 times more exports for firms having an ISO certificate 

as compared to those who did not have such certificates (table 4.3.2).  

4.3.2 Determinants of Mango Export for the United Kingdom Market 

United Kingdom is the most important market for Pakistani mangoes in Europe. This 

is a high value high standard market where consumer is selective for quality and taste. 

In UK, niche market for Pakistani mango is expatriate Pakistani and Indians who 

mainly demand availability of mangoes irrespective of their variety. As it has been 

mentioned earlier that chounsa and sindhri varieties dominate export of mangoes from 

Pakistan and according to our findings these two varieties constitute 90% of total 

mango exports from Pakistan. These two varieties do not require separate handling 

and preparation rather same procedure is applied to prepare these two varieties for 

export. So it seems judicious to delineate the impact of variables affecting mango 

export, which may not be different for these two varieties. Keeping this fact in view, 

mango export model for UK was estimated using aggregate export data for these two 

varieties.   
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Regression equation was estimated using Ordinary Least Square Estimates (OLS) 

method employing double log form of the regression analysis.  Export of mango was 

regressed against its independent variables including education of the respective 

exporters (number of schooling years), professional experience (years in mango 

export business), average purchase prices of mango (Rs. per ton), average marketing 

costs (Rs. per ton) and average sale prices for exported mangoes (Rs. per ton). In 

addition to above-mentioned quantitative variables, certain qualitative variables were 

also used in the form of dummy variables. These variables included exporter’s 

perceptions about support of government policies, endorsement of exporting firms 

with ISO certificate, effect of fruit fly issue on mango exports and treatment of mango 

export consignments with hot water. The description of data used in estimating effects 

of determinants on mango export is given in table below in the form of mean, 

minimum, maximum values and standard deviation (table 4.3.3).   

Table 4.3.3: Description of Data for United Kingdom Market 

 Source: Author’s own estimation 

According to estimated model for mango export to UK, F-value was 8.58, which was 

highly significant. This showed that estimated model was correctly specified and 

independent variables included in this empirical investigation did have explanatory 

power to explain variation in the dependent variable i.e. export of mangoes to UK.   

The value of adjusted R2 was 0.69 which stated that all the independent variables in 

our estimated model explained 69% variation in the dependent variable i.e. mango 

exports for UK market whereas rest of the 31% variation in the dependent variable 

Variables Minimum Maximum Mean Std. 
Deviation 

Export Quantity (tons) 52.50 345.00 170.92 86.37 
Education of Exporter (years) 10.00 16.00 13.40 1.82 
Experience of Exporter 
(years) 

5.00 35.00 14.25 6.64 

Average Purchase Price 
(Rs/ton) 

26833.3 31000.0 28666.1 1160.96 

Average Marketing Cost 
(Rs/ton) 

92267.9 96649.7 94104.3 1037.92 

Average Sale Price (Rs/ton) 158000 173000 165000 3230.09 
Support of Govt. Policies .00 1.00 .47 .50 
Affect of Fruitfly Issue .00 1.00 .72 .45 
Hot Water Treatment .00 1.00 .40 .49 
ISO Certificate .00 1.00 .42 .50 
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was caused by some other factors which these independent variables could not capture 

(table 4.3.4). So the estimated model did have good explanatory power for the 

dependent variable. 

The coefficient of education showed a positive sign with mango export to UK market, 

which is consistent with observation from the survey as most of the progressive 

exporters were well educated. The impact of education on mango exports was also 

significant at 5% level of confidence. The value of this coefficient stated that for 

every one percent change in education there would be 0.54 percent change in mango 

exports to UK market. As there was a positive sign between mango exports to UK 

market and education of exporters, so we might say that, keeping all other factors 

constant, for every one percent increase in education might cause 0.54 percent 

increase in mango exports to UK market.   

Table 4.3.4: Summary of Export Model for United Kingdom Market 

Model Variables  Coefficients T-Value Significance 
Constant 134.95 2.652 0.013** 
LnS1 (log of Education) 0.54 2.200 0.036*** 
LnB1 (log of Experience) 0.70 6.607 0.000* 
LnB2 (log of Average Purchase Price) -0.80 -0.912 0.369 
LnB3 (log of Average Marketing Cost) -3.92 -1.871 0.071****  
LnB4 (log of Average Sale Price) 2.08 1.717 0.096**** 
D1 (Dummy for Govt. Policies) 0.02 0.243 0.809 
D2 (Dummy for Fruitfly Effect)  -0.03 -0.482 0.634 
D3 (Dummy for Hot Water Treatment) 0.08 0.917 0.367 
D4 (Dummy for ISO Certificate) 0.09 1.051 0.302 
R2 0.72   
Adjusted R2 0.69   
F-Value 8.58   
Durbin Watson Statistics 2.21   

Source: Author’s own estimation 
* Highly Significant, ** Significant at 1%, *** Significant at 5%, **** Significant at 10% level of 
confidence   

The coefficient for professional experience of exporters was found highly significant 

and the value for this coefficient was 0.70, which explained that for every one percent 

change in professional experience, mango exports to UK market changed by 0.70 

percent. As there was a positive sign between mango exports to UK market and 

professional experience of mango exporters, so we might say that, keeping all other 

factors constant, for every one percent increase in professional experience there might 

be 0.70 percent increase in mango exports to UK market (table 4.3.4). This finding is 
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also consistent with economic theory and applied logic that there was a significant 

relation between mango exports and professional experience of exporters. This is 

particularly important for UK market as this market requires specific standards which 

every exporter cannot fulfil, so the importance of professional experience is vital for 

entering into this market. 

The coefficient of average purchase prices showed negative sign with mango exports 

but was found insignificant. The value of this coefficient stated that for every one 

percent change in average purchase prices, mango exports to UK market changed by 

0.80 percent, As there was negative sign between mango exports to UK market and 

average purchase prices, so we might say that, keeping all other factors constant, for 

every one percent increase in average purchase prices there might be 0.80 percent 

decrease in mango exports to UK market (table 4.3.4). Comparing with sale price of 

mango in this market, average prices of mango in local market is comparatively low 

which might a cause of its insignificant impact on mango export to UK market. 

In estimated model for mango export to UK market, coefficient of average marketing 

cost showed negative sign with exports and was significant at 10% level of 

confidence. The coefficient of average marketing cost was 3.92 which stated that for 

every one percent change in average marketing cost, mango exports to UK market 

changed by 3.92 percent. As there was negative sign between mango exports to UK 

market and average marketing cost, so we might say that, keeping all other factors 

constant, for every one percent increase in average marketing cost there might be 3.92 

percent decrease in mango exports (table 4.3.4). Freight charges is the most important 

element in the average marketing cost which distinguish export feasibility to this 

market as compared to other markets. According to findings of this study, freight 

charges to UK market were almost 25 times greater than Dubai market. This is due to 

the fact that mango export to this market is totally air lifted as compare to transferring 

these through ship to Dubai market. This significant increase in the freight charges 

increases the average marketing cost thus affecting mango export significantly.    

The coefficient of average sale prices for mango showed a positive relationship with 

exports. The coefficient of average sale prices was found significant at 10% level of 

confidence. Value of this coefficient was 2.08 which stated that for every one percent 

change in average sale prices, mango exports to UK market changed by 2.08 percent. 
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As there was a positive sign between mango exports and average sale prices, so we 

might say that, keeping all other factors constant, for every one percent increase in 

average sale prices increased mango export to UK market by 2.08 percent (table 

4.3.4). It has been said earlier that UK is a high price market where consumer is ready 

to pay higher prices for premium quality but Pakistani mango is still marketed to only 

a specific segment and has not entered in superstore food chains. However probability 

of getting higher prices affects mango export to this market significantly.    

Results of dummy variable used to capture effect of exporters’ responses about 

government policies,  suggested a positive impact of favourable government policies 

on mango exports to UK market but this variable was found non significant. 

Coefficient of this variable stated that keeping the effect of other variables constant, 

government policies, if favourable, might enhance mango exports by 0.02 times more 

as compared unfavourable government policies (table 4.3.4).  

The second dummy variable was used to check exporter’s perceptions about effect of 

fruitfly issue on their mango exports. Van Melle (2007) in his study also concluded 

that international market for mangoes is characterized with stringent requirements 

regarding fruitfly. This becomes more important for this market.  This variable 

showed negative sign with mango export to UK market suggesting that if mango 

exports were labelled as fruitfly infested that could reduce mango exports from 

Pakistan to UK market. This variable was also found non significant. The value of this 

variable suggested that mango exports, if infested with fruitfly, might show 0.03 times 

reduction and vice versa (table 4.3.4). The smaller impact of this variable on mango 

exports to UK market might be due the fact that a larger part of mangoes to this 

market is going to that segment of traditional Asian consumers.  

The third dummy variable used was treatment of mango exports with hot water before 

sending those to UK market. This variable was non-significantly affecting mango 

exports and showed a positive sign with mango exports. The value of this variable 

suggested 0.08 times increase for treated mangoes with hot water as compared to non-

treated mangoes (table 4.3.4). Treating mangoes with hot water is economical method 

but not authentic to satisfy importers in UK market. They need vapour heat treatment 

or irradiation treatment to get mangoes certified with fruit fly free. So hot water 
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treatment may not be a satisfactory parameter for importers thus affecting it 

insignificantly.  

The last dummy variable was used to check the status of standardization in Pakistan’s 

mango industry and its effects on mango exports to UK market. This variable showed 

positive sign with mango exports and was found insignificant. The value of this 

variable suggested that there were 0.09 times more exports for firms having an ISO 

certificate as compared to those who did not have such certificates (table 4.3.4). ISO 

certificate is a sign of quality production but UK market is high standard market 

which demands certificates like HACCP and EurepGAP, which a majority of 

exporters from Pakistan lack and that may be a reason for its insignificant impact. 

4.3.3 Determinants of Mango Export for Dubai Market 

Dubai is the most important market for Pakistani mangoes as far as volume of exports 

is concerned. This is a traditional market where Pakistani exporters can sale their 

product without much preparation and standard requirements. A large number of 

Pakistanis and Asians in Dubai market constitute the major segment of consumers for 

Pakistani mango. Again in this market, consumer is not conscious about variety of 

mangoes coming from Pakistan which develops a logical reason to estimate export 

model for Dubai market for aggregate data. In Dubai market, chounsa and sindhri 

varieties from Pakistan dominate export and these two varieties do not require 

separate handling and preparation rather same procedure may be applied to prepare 

these two varieties for export.  

Regression equation was estimated using Ordinary Least Square Estimates (OLS) 

method employing double log form of the regression analysis.  Export of mango was 

regressed against its independent variables including education of the respective 

exporters (number of schooling years), professional experience (years in mango 

export business), average purchase prices of mango (Rs. per ton), average marketing 

costs (Rs. per ton) and average sale prices for exported mangoes (Rs. per ton).  

In addition to above-mentioned quantitative variables, certain qualitative variables 

were also used in the form of dummy variables. These variables included exporter’s 

perceptions about support of government policies and endorsement of exporting firms 
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with ISO certificate. The other two dummy variables i.e. for fruit fly effect and hot 

water treatment are not included in the model because in Dubai market, there is no 

requirement for fruit fly treatment.  

The description of data used in estimating effects of determinants on mango export is 

given in table below in the form of mean, minimum, maximum values and standard 

deviation (table 4.3.5).   

Table 4.3.5: Description of Data for Dubai Market 

Source: Author’s own estimation 

In this estimated model for mango export to Dubai market, F-value was 10.17, which 

was highly significant. This showed that estimated model was correctly specified and 

independent variables included in this empirical investigation did have explanatory 

power to explain variation in the dependent variable i.e. export of mango to Dubai 

market. The value of adjusted R2 was 0.67 which stated that all the independent 

variables in our estimated model explained 67% variation in the dependent variable 

i.e. mango exports for Dubai market whereas rest of the 33% variation in the 

dependent variable was caused by some other factors which these independent 

variables could not capture (table 4.3.6).  

The coefficient of education showed a positive sign with mango export to Dubai 

market, which is consistent with observation from the survey as most of the 

progressive exporters were well educated. The impact of education on mango exports 

was highly significant. The value of this coefficient stated that for every one percent 

change in education there would be 0.75 percent change in mango exports to Dubai 

market. As there was a positive sign between mango exports to Dubai market and 

 Variables    Minimum Maximum Mean Std. 
Deviation 

Export Quantity (tons) 175.00 1150.00 569.75 287.92 
Education of Exporter (years) 10.00 16.00 13.40 1.82 
Experience of Exporter 
(years) 

5.00 35.00 14.25 6.64 

Average Purchase Price 
(Rs/ton) 

26833.33 31000.00 28666.16 1160.96 

Average Marketing Cost 
(Rs/ton) 

18267.92 22649.71 20104.37 1037.92 

Average Sale Price (Rs/ton) 56000.00 65000.00 60000.00 2261.72 
Support of Govt. Policies .00 1.00 .47 .50 
ISO Certificate .00 1.00 .42 .50 
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education of exporters, so we might say that, keeping all other factors constant, for 

every one percent increase in education might cause 0.75 percent increase in mango 

export to Dubai market (table 4.3.6).   

The coefficient for professional experience of exporters was found highly significant 

and the value for this coefficient was 0.84, which explained that for every one percent 

change in professional experience, mango exports to Dubai market changed by 0.84 

percent. As there was a positive sign between mango exports to Dubai market and 

professional experience of mango exporters, so we might say that, keeping all other 

factors constant, for every one percent increase in professional experience there might 

be 0.84 percent increase in mango exports to Dubai market (table 4.3.6). This finding 

is also consistent with economic theory and applied logic that there was a significant 

relation between mango exports and professional experience of exporters. Mangoes 

are exported to Dubai wholesale market where commission agents sell on behalf of 

Pakistani exporter. As such, export process to Dubai market is not fully controlled by 

exporter himself and he has to rely on other market agencies too. In this background, 

professional experience is an important factor affecting volume of mango exports to 

Dubai market. 

Table 4.3.6: Summary of Export Model for Dubai Market 

Model Variables  Coefficients T-Value Significance 
Constant 18.896 1.207 0.236 
LnS1 (log of Education) 0.752 2.838 0.008* 
LnB1 (log of Experience) 0.844 8.473 0.000* 
LnB2 (log of Average Purchase Price) -0.830 -0.869 0.391 
LnB3 (log of Average Marketing Cost) -1.737 -2.520 0.017** 
LnB4 (log of Average Sale Price) 0.439 0.456 0.651 
D1 (Dummy for Govt. Policies) 0.0072 0.073 0.942 
D4 (Dummy for ISO Certificate) 0.163 1.794 0.082**** 
R2 0.69   
Adjusted R2 0.67   
F-Value 10.17   
Durbin Watson Statistics 2.46   

Source: Author’s own estimation 
* Highly Significant, ** Significant at 1%, *** Significant at 5%, **** Significant at 10% level of 
confidence   

The coefficient of average purchase prices showed negative sign with mango exports 

but was found insignificant. The value of this coefficient stated that for every one 

percent change in average purchase prices, mango exports to Dubai market changed 
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by 0.83 percent, As there was negative sign between mango exports to Dubai market 

and average purchase prices, so we might say that, keeping all other factors constant, 

for every one percent increase in average purchase prices there might be 0.83 percent 

decrease in mango exports to Dubai market (table 4.3.6). 

Coefficient of average marketing cost showed negative sign with exports and was 

significant at 1% level of confidence. The coefficient of average marketing cost was 

1.73 which stated that for every one percent change in average marketing cost, mango 

exports to Dubai market changed by 1.73 percent. As there was negative sign between 

mango exports to Dubai market and average marketing cost, so we might say that, 

keeping all other factors constant, for every one percent increase in average marketing 

cost there might be 1.73 percent decrease in mango exports (table 4.3.6). Comparing 

with sale prices, average marketing cost is large enough to have significant impact on 

mango export to Dubai market.     

The coefficient of average sale prices for mango showed a positive relationship with 

exports. The coefficient of average sale prices was found insignificant. Value of this 

coefficient was 0.43 which stated that for every one percent change in average sale 

prices, mango exports to Dubai market changed by 0.43 percent. As there was a 

positive sign between mango exports and average sale prices, so we might say that, 

keeping all other factors constant, for every one percent increase in average sale 

prices increased mango export to Dubai market by 0.43 percent (table 4.3.6). There is 

no fixed mechanism of determining the level of sale prices in Dubai market and sale 

prices are also not significantly higher than marketing cost which might be a cause of 

its insignificant impact on mango export to Dubai market.      

Results of dummy variable used to capture effect of exporter’s response about 

government policies,  suggested a positive impact of favourable government policies 

on mango export to Dubai market but this variable was found non significant. 

Coefficient of this variable stated that keeping the effect of other variables constant, 

government policies, if favourable, might enhance mango exports by 0.007 times 

more as compared unfavourable government policies (table 4.3.6). Insignificant and 

very small impact of this variable may be understood in the background that 

government has nothing to do with mango exports to Dubai market and all export is 

based on private initiatives. Exporters have their own trading transactions and there is 
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a glut of Pakistani mango export in this market, which is due to absence of any central 

controlling authority even in private sector and mangoes are sometimes dumped in 

this market. The second dummy variable was used to check the status of 

standardization in Pakistan’s mango industry and its effects on mango exports. This 

variable showed positive sign with mango exports and was found significant at 10% 

level of confidence. The value of this variable suggested that there were 0.16 times 

more exports for firms having an ISO certificate as compared to those who did not 

have such certificates (table 4.3.6). ISO certificate is a sign of quality production 

which is enough for Dubai market.  

 4.3.4 Determinants of Mango Export for Saudi Arabian Market 

Saudi Arabia is another important market for Pakistani mangoes as far as volume of 

exports is concerned. This is a relatively high price market as compared to Dubai but 

less than European market. A large number of Pakistanis in Saudi Arabia market 

constitute the major segment of consumers for Pakistani mangoes. In this market, 

consumer is also not conscious about variety of mangoes coming from Pakistan which 

develops a logical reason to estimate export model for Saudi Arabia market for 

aggregate data. In Saudi Arabia market, chounsa and sindhri varieties from Pakistan 

dominate export and these two varieties do not require separate handling and 

preparation thus the same procedure may be applied to prepare these two varieties for 

export.  

Regression equation was estimated using Ordinary Least Square Estimates (OLS) 

method employing double log form of the regression analysis.  Export of mangoes 

was regressed against its independent variables including education of the respective 

exporters (number of schooling years), professional experience (years in mango 

export business), average purchase prices of mango (Rs. per ton), average marketing 

costs (Rs. per ton) and average sale prices for exported mangoes (Rs. per ton). In 

addition to above-mentioned quantitative variables, certain qualitative variables were 

also used in the form of dummy variables. These variables included exporters’ 

perceptions about support of government policies and endorsement of exporting firms 

with ISO certificate. The other two dummy variables i.e. for fruit fly effect and hot 

water treatment are not included in the model because in Saudi Arabia market, there is 

no requirement for fruit fly treatment. The description of data used in estimating 
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effects of determinants on mango export is given in table 4.3.7 in the form of mean, 

minimum, maximum values and standard deviation.   

Table 4.3.7: Description of Data for Saudi Arabian Market 

Source: Author’s own estimation 

In this estimated model for mango exports to the Saudi Arabian market, F-value was 

10.17, which was highly significant (table 4.3.8). This showed that estimated model 

was correctly specified and independent variables included in this empirical 

investigation did have explanatory power to explain variation in the dependent 

variable i.e. export of mangoes to the Saudi Arabian market. The value of adjusted R2 

was 0.67 which stated that all the independent variables in our estimated model 

explained 67% variation in the dependent variable i.e. mango exports for Saudi 

Arabia market whereas rest of the 33% variation in the dependent variable was caused 

by some other factors which these independent variables could not capture (table 

4.3.8). So the estimated model did have good explanatory power for the dependent 

variable. 

The coefficient of education showed a positive sign with mango exports to the Saudi 

Arabian market, which is consistent with observation from the survey as most of the 

progressive exporters were well educated. The impact of education on mango exports 

was highly significant. The value of this coefficient stated that for every one percent 

change in education there would be 0.71 percent change in mango exports to the 

Saudi Arabian market. As there was a positive sign between mango exports to the 

Saudi Arabian market and education of exporters, so we might say that, keeping all 

other factors constant, for every one percent increase in education might cause 0.71 

percent increase in mango exports to the Saudi Arabian market (table 4.3.8).   

 Variables    Minimum Maximum Mean Std. 
Deviation 

Export Quantity (tons) 70.00 460.00 227.90 115.16 
Education of Exporter (years) 10.00 16.00 13.40 1.82 
Experience of Exporter 
(years) 

5.00 35.00 14.25 6.64 

Average Purchase Price 
(Rs/ton) 

26833.33 31000.0 28666.1 1160.9 

Average Marketing Cost 
(Rs/ton) 

18467.92 22849.7 20304.3 1037.9 

Average Sale Price (Rs/ton) 67000.00 74000.0 70000.0 2000.0 
Support of Govt. Policies .00 1.00 .47 .50 
ISO Certificate .00 1.00 .42 .50 
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Table 4.3.8: Summary of Export Model for Saudi Arabian Market 

Model Variables  Coefficients T-Value Significance 
Constant 22.15 1.208 0.236 
LnS1 (log of Education) 0.718 2.773 0.009* 
LnB1 (log of Experience) 0.852 8.664 0.000* 
LnB2 (log of Average Purchase Price) -0.794 -0.830 0.413 
LnB3 (log of Average Marketing Cost) -1.703 -2.473 0.019** 
LnB4 (log of Average Sale Price) 0.155 0.135 0.894 
D1 (Dummy for Govt. Policies) 0.021 0.227 0.822 
D4 (Dummy for ISO Certificate) 0.179 2.095 0.044*** 
R2 0.69   
Adjusted R2 0.67   
F-Value 10.17   
Durbin Watson Statistics 2.18   

Source: Author’s own estimation 
* Highly Significant, ** Significant at 1%, *** Significant at 5%, **** Significant at 10% level of 
confidence   

The coefficient for professional experience of exporters was found highly significant 

and the value for this coefficient was 0.85, which explained that for every one percent 

change in professional experience, mango exports to the Saudi Arabian market 

changed by 0.85 percent. As there was a positive sign between mango exports to the 

Saudi Arabian market and professional experience of mango exporters, so we might 

say that, keeping all other factors constant, for every one percent increase in 

professional experience there might be 0.85 percent increase in mango exports to the 

Saudi Arabian market (table 4.3.8). This finding is also consistent with economic 

theory and applied logic that there was a significant relation between mango exports 

and professional experience of exporters. Mangoes are exported to the Saudi Arabian 

market in a mechanism which is not very different from the Dubai market. So 

experience in form of trading relations with importer in the Saudi Arabian market 

affects volume of mango exports from Pakistan to this market.  

The coefficient of average purchase prices showed negative sign with mango exports 

but was found insignificant. The value of this coefficient stated that for every one 

percent change in average purchase prices, mango exports to Saudi Arabia changed 

by 0.79 percent, As there was negative sign between mango exports to Saudi Arabia 

and average purchase prices, so we might say that, keeping all other factors constant, 

for every one percent increase in average purchase prices there might be 0.79 percent 

decrease in mango exports to Saudi Arabia (table 4.3.8). 
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Coefficient of average marketing cost showed negative sign with exports and was 

significant at 1% level of confidence. The coefficient of average marketing cost was 

1.70 which stated that for every one percent change in average marketing cost, mango 

exports to Saudi Arabia market changed by 1.70 percent. As there was negative sign 

between mango exports to Saudi Arabia and average marketing cost, so we might say 

that, keeping all other factors constant, for every one percent increase in average 

marketing cost there might be 1.70 percent decrease in mango exports (table 4.3.8). 

Again in this market, average marketing cost accounts for a significant share of gross 

sale prices which leave a significant impact on mango exports to this market. The 

coefficient of average sale prices for mangoes in the Saudi Arabian market showed a 

positive relationship with exports. The coefficient of average sale prices was found 

insignificant. Value of this coefficient was 0.15 which stated that for every one 

percent change in average sale prices, mango exports to Saudi Arabia changed by 

0.15 percent. As there was a positive sign between mango exports and average sale 

prices, so we might say that, keeping all other factors constant, for every one percent 

increase in average export sale prices increased mango exports to Saudi Arabia by 

0.15 percent (table 4.3.8).     

Results of dummy variable used to capture effect of exporters’ responses about 

government policies,  suggested a positive impact of favourable government policies 

on mango exports to Saudi Arabia but this variable was found non significant. 

Coefficient of this variable stated that keeping the effect of other variables constant, 

government policies, if favourable, might enhance mango exports by 0.02 times more 

as compared to unfavourable government policies. The second dummy variable was 

used to check the status of standardization in Pakistan’s mango industry and its effects 

on mango exports. This variable showed positive sign with mango exports and was 

found significant at 5% level of confidence. The value of this variable suggested that 

there were 0.17 times more exports for firms having an ISO certificate as compared to 

those who did not have such certificates (table 4.3.8).  

4.3.5 Determinants of Mango Export for Singapore Market 

Singapore currently contributes a small share of total mango exports from Pakistan 

but according to opinion of experts and exporters, this market has a lot of potential in 

future for Pakistani mango exports. This market like UK market is a high price high 
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standard market. According to observation of exporters, Pakistani mangoes have 

special likeliness in this market due to its taste and aroma. In order to excel in this 

market in presence of intense competition, Pakistani exporters will have to comply 

with emerging international standards like HACCP and EurepGAP.  

In order to estimate impact of factors affecting mango exports to this market, 

regression equation was estimated using Ordinary Least Square Estimates (OLS) 

method employing double log form of the regression analysis.  Export of mango was 

regressed against its independent variables including education of the respective 

exporters (number of schooling years), professional experience (years in mango 

export business), average purchase prices of mango (Rs. per ton), average marketing 

costs (Rs. per ton) and average sale prices for exported mangoes (Rs. per ton). In 

addition to above-mentioned quantitative variables, certain qualitative variables were 

also used in the form of dummy variables. These variables included exporters’ 

perceptions about support of government policies, endorsement of exporting firms 

with ISO certificate, effect of fruit fly issue on mango exports and treatment of mango 

export consignments with hot water. The description of data used in estimating effects 

of determinants on mango export is given in table 4.3.9 in the form of mean, 

minimum, maximum values and standard deviation.   

Table 4.3.9: Description of Data for Singapore Market 
 

Source: Author’s own estimation  

Overall significance of the model was estimated through Analysis of Variance 

(ANOVA) which yields F-value equal to 8.17, which was highly significant (table 

 Variables    Minimum Maximum Mean Std. 
Deviation 

Export Quantity (tons) 35.00 230.00 113.95 57.58 
Education of Exporter (years) 10.00 16.00 13.40 1.82 
Experience of Exporter 
(years) 

5.00 35.00 14.25 6.64 

Average Purchase Price 
(Rs/ton) 

26833.3 31000.00 28666.16 1160.96 

Average Marketing Cost 
(Rs/ton) 

63267.9 67649.71 65104.37 1037.93 

Average Sale Price (Rs/ton) 117000 127000 120000 2900 
Support of Govt. Policies .00 1.00 .47 .50 
Affect of Fruitfly Issue .00 1.00 .72 .45 
Hot Water Treatment .00 1.00 .40 .49 
ISO Certificate .00 1.00 .42 .50 
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4.3.10). This showed that estimated model was correctly specified and independent 

variables included in this empirical investigation did have explanatory power to 

explain variation in the dependent variable i.e. export of mangoes to the Singapore 

market. The value of adjusted R2 was 0.68 which stated that all the independent 

variables in our estimated model explained 68% variation in the dependent variable 

i.e. mango exports for Singapore market whereas rest of the 32% variation in the 

dependent variable was caused by some other factors which these independent 

variables could not capture (table 4.3.10). So the estimated model did have good 

explanatory power for the dependent variable. 

Table 4.3.10: Summary of Export Model for Singapore Market 

Model Variables  Coefficients T-Value Significance 
Constant 83.53 1.906 0.066*** 
LnS1 (log of Education) 0.45 1.656 0.108 
LnB1 (log of Experience) 0.76 7.025 0.000* 
LnB2 (log of Average Purchase Price) -0.61 -0.676 0.505 
LnB3 (log of Average Marketing Cost) -3.42 -2.006 0.054*** 
LnB4 (log of Average Sale Price) 1.58 0.694 0.493 
D1 (Dummy for Govt. Policies) 0.058 0.632 0.532 
D2 (Dummy for Fruitfly Effect)  -0.066 -0.927 0.361 
D3 (Dummy for Hot Water Treatment) 0.070 0.618 0.541 
D4 (Dummy for ISO Certificate) 0.179 1.994 0.055*** 
R2 0.71   
Adjusted R2 0.68   
F-Value 8.17   
Durbin Watson Statistics 2.17   

Source: Author’s own estimation  
* Highly Significant, ** Significant at 1%, *** Significant at 5%, **** Significant at 10% level of 
confidence   

The coefficient of education showed a positive sign with mango exports to Singapore 

market but this variable was insignificant. The value of this coefficient explained that 

for every one percent change in education there would be 0.45 percent change in 

mango exports to Singapore market. As there was a positive sign between mango 

exports to Singapore market and education of exporters, so we might say that, keeping 

all other factors constant, for every one percent increase in education might cause 

0.45 percent increase in mango export to Singapore market (table 4.3.10).   

The coefficient for professional experience of exporters was found highly significant 

and the value for this coefficient was 0.76, which explained that for every one percent 

change in professional experience, mango exports to Singapore market changed by 
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0.76 percent. As there was a positive sign between mango exports to Singapore 

market and professional experience of mango exporters, so we might say that, keeping 

all other factors constant, for every one percent increase in professional experience 

there might be 0.76 percent increase in mango exports to Singapore market (table 

4.3.10). Professional experience shows the level of maturity in business decision 

making and day to day decisions which must be taken promptly to avoid any losses. 

This element becomes more important in a market which is a new avenue for 

exporters because they are developing trading relations with importers in that market 

and both business partners are in an environment of establishing confidence to sustain 

their relations on long term basis. So this factor might be a cause of significant impact 

of this variable on mango exports to Singapore market. 

The coefficient of average purchase prices showed negative sign with mango exports 

but was found insignificant. The value of this coefficient stated that for every one 

percent change in average purchase prices, mango exports to Singapore market 

changed by 0.61 percent, As there was negative sign between mango exports to 

Singapore market and average purchase prices, so we might say that, keeping all other 

factors constant, for every one percent increase in average purchase prices there might 

be 0.61 percent decrease in mango exports to Singapore market (table 4.3.10).  

In estimated model for mango exports to the Singapore market, coefficient of average 

marketing cost showed negative sign with exports and was significant at 5% level of 

confidence. The coefficient of average marketing cost was 3.42 which stated that for 

every one percent change in average marketing cost, mango exports to the Singapore 

market changed by 3.42 percent. As there was negative sign between mango exports 

to Singapore market and average marketing cost, so we might say that, keeping all 

other factors constant, for every one percent increase in average marketing cost there 

might be 3.42 percent decrease in mango exports (table 4.3.10). It was found in the 

findings that average marketing cost to the Singapore market like UK market was 

significantly different from the Dubai and the Saudi Arabian markets. The major 

difference between the two was average freight charges which were significantly 

higher for earlier markets as compared to the Dubai and Saudi Arabian markets. On 

an average freight charges to Singapore market were almost 14 times greater than 

Dubai market. This is due to the fact that mango exports to this market are totally air 
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lifted as compared to transferring these through ship to Dubai market. This significant 

increase in the freight charges increases the average marketing cost thus affecting 

mango exports significantly.    

The coefficient of average sale prices for mango showed a positive relationship with 

exports but was found insignificant.  Value of this coefficient was 1.58 which stated 

that for every one percent change in average sale prices, mango exports to Singapore 

market changed by 1.58 percent. As there was a positive sign between mango exports 

and average sale prices, so we might say that, keeping all other factors constant, for 

every one percent increase in average sale prices increased mango exports to 

Singapore market by 1.58 percent (table 4.3.10). Although Singapore is a high price 

market yet insignificant impact of sale prices on mango exports is difficult to 

interpret. However this might be due to the fact that currently a nominal quantity of 

exports is going to this market and established prices between two parties are still to 

explore further.  

Results of dummy variable used to capture effect of exporters’ response about 

government policies, suggested a positive impact of favourable government policies 

on mango export to Singapore market but this variable was found insignificant. 

Coefficient of this variable stated that keeping the effect of other variables constant, 

government policies, if favourable, might enhance mango exports by 0.05 times more 

as compared unfavourable government policies. The second dummy variable was 

used to check exporter’s perceptions about effect of fruitfly issue on their mango 

exports. This variable showed negative sign with mango export to Singapore market 

suggesting that if mango exports were labelled as fruitfly infested that could reduce 

mango exports from Pakistan to Singapore market. This variable was also found 

insignificant. The value of this variable suggested that mango exports, if infested with 

fruitfly, might show 0.06 times reduction and vice versa (table 4.3.10).  

The third dummy variable used was treatment of mango exports with hot water before 

sending those to the Singapore market. This variable was insignificantly affecting 

mango exports and showed a positive sign. The value of this variable suggested 0.07 

times increase for treated mangoes with hot water as compared to non-treated 

mangoes. The last dummy variable was used to check the status of standardization in 

Pakistan’s mango industry and its effects on mango exports to Singapore market. This 
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variable showed positive sign with mango exports and was found significant at 5% 

level of confidence. The value of this variable suggested that there were 0.17 times 

more exports for firms having an ISO certificate as compared to those who did not 

have such certificates (table 4.3.10). 

To sum up above mentioned models for given markets, it may be said that 

professional experience of mango exporters and average marketing cost were the two 

important variables which significantly affected  mango exports to selected four 

markets whereas education of mango exporters and endorsement of exporting firms 

with ISO certificate were other significant variables. Average purchase prices, effect 

of government policy, treatment of mangoes with hot water and effect of fruitfly 

remained insignificant variables. The variable of average sale prices showed 

significant impact in UK market only and remained insignificant for rest of the three 

markets.  

4.4 Determinants of Mango Exports (Secondary Data) 

Once we had developed insight in the primary factors affecting mango exports from 

Pakistan, it was considered necessary to explore the effect of some macro variables, 

which also affect mango exports from Pakistan. It also seemed necessary to evaluate 

impact of those variables overtime on mango export. This may be a good evaluation 

parameter for the policies adopted in the past over given time period.  

In this context, export supply response of mango was estimated using secondary data 

to capture the effect of those factors which primary data could not cover. Identifying 

relevant variables was a difficult task as little literature was available on export supply 

function of mango in other mango producing countries in general and Pakistan in 

particular. However available literature was scanned and expert opinion of different 

scholars was consulted in making framework for this part of study. Data collected 

from various secondary sources from 1970 to 2005 were used to estimates this model. 

Mango exports (thousand tons) from Pakistan for the said time period was dependent 

variable whereas index of relative prices of mango exports (2000=100), quantity of 

domestic mango production (thousand tons), Real Agricultural Gross Domestic 

Production (million rupees) and length of high type roads (thousand kilometres) were 

taken as independent variables.  



 111

Johansen’s Maximum Likelihood Approach and Error Correction Mechanism were 

used to estimate the long run, short run elasticities as well as adjustment vector to any 

short run shock to the system. At the end, Granger causality was estimated to check 

direction of causation between dependent variable and its independent variables. 

Although few studies are available on fruits including mango export supply function 

yet absolutely no literature was available about Granger causality between mango 

exports and its independent variables. Before starting analysis it is often useful to see 

data properties, so description of data used in analysis is given below in form of 

minimum, maximum, mean values and standard deviation (table 4.4.1). 

Table 4.4.1: Description of Secondary Data for Determinants of Mango Export 

  Variables    Minimum Maximum Mean Std. Deviation 
   Mango Exports (000 tons) 304 82059 17249.97 20056.90 
   Relative Price Index 17.74 255.71 126.49 51.66 
   Mango Production (000 tons) 519000 1089000 754514.29 174201.10 
   Real Agricultural GDP 
   (million rupees) 

4283.78 14727.35 8229.88 3133.40 

Length of High Type Roads  
(000 kilometres) 

24.78 162.88 79.49 47.09 

Source: Author’s own estimation 

Dealing with time series data is not an easy job, as most of the economic time series 

exhibit trend i.e. means and variance of that time series change overtime. This 

particular feature of time series is known as non-stationarity (Nelson and Plosser 

1982, Perron, 1988). These non-stationary time series if regressed may produce 

spurious results i.e. exaggerated values of coefficients, which may be meaningless and 

misleading. The danger of spurious regression is understood since Yule (1926). Thus 

in order to avoid spurious regression in our estimation, first step was to test the time 

series for the presence of unit root and then how many times that series need to be 

differenced to achieve stationarity.  

4.4.1 Tests of Stationarity  

In order to test the presence of unit root and other properties of time series data under 

investigation, two approaches i.e. graphical demonstration of variables and 

Augmented Dickey Fuller (ADF) test were used.  
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4.4.1.1 Graphical Presentation of the Variables 

As the first step for the analysis of time series data is to test all the series included in 

the model for unit root. Before employing the formal testing procedure, we inspect all 

the series visually by the graphical presentation. The graphical presentation is of 

much importance, as the qualitative features e.g. trend can be easily detected. 

According to graphical demonstration, data series of mango exports in its original 

form seemed to be non-stationary as it exhibited an upward increasing trend whereas 

its graph in first difference form showed it a stationary series. Data series of relative 

price index showed an increasing trend in original series and its graph in first 

difference form proved it a stationary series. Mango production clearly showed an 

increasing upward trend proving it a non-stationary series in its original form whereas 

its first difference graph showed it a stationary series. In the same way real 

Agricultural GDP data series showed a constant upward increasing trend in its 

original series and stationary series in its first difference form. Length of roads data 

series was no exception to above mentioned trend, this data series also proved to be 

non stationary for its original form and stationary in its first difference form. The 

graphs of the respective data series in levels as well as in first difference forms are 

presented below. 
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Figure 4.4.2 First Difference of Mango Exports 
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Figure 4.4.3 Relative Price Index 
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Figure 4.4.4 First Difference of Relative Price Index 

 

 
Figure 4.4.5 Mango Production 
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Figure 4.4.6 First Difference of Mango Production 
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Figure 4.4.7 Real Agricultural GDP 
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Figure 4.4.8 First Difference of Real Agricultural GDP 
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Figure 4.4.9 Length of Roads 
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Figure 4.4.10 First Difference of Length of Roads 
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4.4.1.2 Unit Root Test  

Augmented Dickey-Fuller test was conducted for testing unit roots in variables. I 

checked null of the unit root against the alternative hypothesis of stationarity by the 

ADF regressions including an intercept but not a trend and with an intercept and a 

linear trend. Maximized log-likelihood (LL), Akaike Information Criterion (AIC) and 

Schwarz Bayesian Criterion (SBC) were used to determine the optimal lag length for 

the augmented terms. The computed absolute value of the test statistics (Dickey-

Fuller statistics) was checked against the maximum values of these criteria with the 

95 percent absolute critical value for the Augmented Dickey-Fuller statistic. If the 

computed absolute test statistics value was greater than the absolute critical value, 

then we rejected the null of unit root, which means stationarity in the time series. On 

the other hand, if absolute test statistics value was less than absolute critical value 

then we accepted null of the unit root concluding the series as non-stationary 

The variable of mango exports (LEx) was tested for the presence of unit root using 

Augmented Dickey-Fuller test. The computed absolute value for non-trended model 

was -0.73, which was far below the 95 percent absolute critical value for the 

Augmented Dickey-Fuller statistic whereas computed absolute value for trended 

model was –2.38, which was again below the 95 percent absolute critical value for the 

Augmented Dickey-Fuller statistics. These two tests confirmed that data series of 

mango exports was non stationary however in order to confirm our results we also 

conducted ϕ3 test which verify our above mentioned conclusion that data series of 

mango exports was non stationary. In this case computed value was 5.80 which, was 

below the 95 percent absolute critical value (table 4.4.2).  

The second variable in our model was relative price index of mango exports (LRp). 

The computed absolute value of this variable for non-trended model was –2.81, which 

was below the 95 percent absolute critical value for the Augmented Dickey-Fuller 

statistics whereas computed absolute value for trended model was –2.78, which was 

again below the 95 percent absolute critical value for the Augmented Dickey-Fuller 

statistics. These two tests confirmed that data series of relative price index of mango 

exports was non stationary however in order to further testify our results we also 

conducted ϕ3 test which reconfirmed our above mentioned conclusion that data series 
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of relative price index of mango exports was non stationary. In this case computed 

value was 6.16 which, was below the 95 percent absolute critical value (table 4.4.2).  

The third variable in our model was mango production (LP). The computed absolute 

value of this variable for non-trended model was –0.29, which was far below the 95 

percent absolute critical value for the Augmented Dickey-Fuller statistics whereas 

computed absolute value for trended model was –3.37, which was again below the 95 

percent absolute critical value for the Augmented Dickey-Fuller statistics. These two 

tests confirmed that data series of mango production was non stationary however in 

order to further testify our results we also conducted ϕ3 test which reconfirmed our 

above mentioned conclusion that data series of mango production was non stationary. 

In this case computed value was 2.86 which was below the 95 percent absolute 

critical value (table 4.4.2).  

Table 4.4.2: Unit Root Test 
Variables Non Trended Model Trended Model ϕ3 

LEx -0.73 -2.38 5.80 
LRp -2.81 -2.78 6.16 
LP -0.29 -3.37 2.86 
LG -0.25 -2.64 4.47 
LRd -1.97 -0.53 0.46 

Critical Values -2.93 -3.50 6.73 
Source: Author’s own estimation 

The fourth variable was real Agricultural GDP (LG), which was tested for the 

presence of unit root using Augmented Dickey-Fuller test. The computed absolute 

value for non-trended model was -0.25, which was far below the 95 percent absolute 

critical value for the Augmented Dickey-Fuller statistics whereas computed absolute 

value for trended model was –2.64, which was again below the 95 percent absolute 

critical value for the Augmented Dickey-Fuller statistics. These two tests confirmed 

that data series of real Agricultural GDP was non stationary however in order to 

confirm our results we also conducted ϕ3 test which reconfirmed our above mentioned 

conclusion that data series of real Agricultural GDP was non stationary. In this case 

computed value was 4.47 which, was below the 95 percent absolute critical value 

(table 4.4.2).  

The last variable was length of roads (LRd) used as proxy variable for physical 

infrastructure, which was also tested for the presence of unit root. The computed 
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absolute value for non-trended model was –1.97, which was far below the 95 percent 

absolute critical value for the Augmented Dickey-Fuller statistics whereas computed 

absolute value for trended model was –0.53, which was again below the 95 percent 

absolute critical value for the Augmented Dickey-Fuller statistics. These two tests 

confirmed that data series of length of roads was non stationary however in order to 

strengthen our results we also conducted ϕ3 test which reconfirmed our above 

mentioned conclusion that data series of length of roads was non stationary. In this 

case computed value was 0.46 which, was below the 95 percent absolute critical value 

(table 4.4.2).  

Once it was checked that data series are stationary or non-stationary, the next step was 

to confirm our results by checking the presence of unit root in first difference form of 

these data series. Data series of mango exports (LEx) were checked in its first 

difference form for the presence of unit root and it was noted that computed absolute 

value for non-trended model for this variable was –5.50, which was greater than 95 

percent absolute critical value for the Augmented Dickey-Fuller statistics and 

computed absolute value for trended model was –5.42, which was again greater than 

the 95 percent absolute critical value for the Augmented Dickey-Fuller statistics (table 

4.4.3). So these results confirmed that this data series was non stationary in its level 

form and became stationary after first difference so this data series was declared as 

I(1).  

Data series of relative price index of mango exports (LRp) were also checked in its 

first difference form for the presence of unit root which stated that computed absolute 

value for non-trended model for this variable was –5.85, which was greater than 95 

percent absolute critical value for the Augmented Dickey-Fuller statistics and 

computed absolute value for trended model was –5.73, which was again greater than 

the 95 percent absolute critical value for the Augmented Dickey-Fuller statistics (table 

4.4.3). So these results confirmed that this data series were non stationary in its level 

form and became stationary after first difference so this data series was declared as 

I(1).  

Data series of mango production (LP), real Agricultural GDP (LG) and length of 

roads (LRd) were also checked in their first difference forms for the presence of unit 

root which stated that computed absolute value for non-trended model for these 
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variables were –4.50, -6.30 and -3.96 respectively. These figures were greater than 95 

percent absolute critical value for the Augmented Dickey-Fuller statistics whereas 

computed absolute value for trended model for these variables were –4.48, -6.19 and 

–3.67, which were again greater than the 95 percent absolute critical value for the 

Augmented Dickey-Fuller statistics (table 4.4.3). So these results confirmed that these 

data series were non stationary in their level forms and became stationary after first 

difference so these data series were declared as I(1).  

Table 4.4.3: Unit Root Test of First Difference Series 

Variables Non Trended Model Trended Model 
LEx -5.50 -5.42 
LRp -5.85 -5.73 
LP -4.50 -4.48 
LG -6.30 -6.19 
LRd -3.96 -3.67 

Critical Values -2.97 -3.58 
Source: Author’s own estimation 

So based upon findings of the unit root test, it was found that data series of mango 

exports (LEx), relative price index of mango exports (LRp), mango production (LP), 

real Agricultural GDP (LG) and length of roads (LRd) were found I(1), so these 

variables were declared endogenous variables for the analysis.   

4.4.2 Cointegration and Error Correction Models  

Once we tested the unit roots in given data series, the next step was to estimate the 

cointegrating regression between the variables to check the long run relation between 

them. Two conditions must be fulfilled for the variables to be cointegrated. First, all 

the individual variables should be integrated of the same order and secondly the linear 

combination of these variables should be integrated to an order lower than the order of 

integration of the individual variables. The present study used the Johansen Full 

Information Maximum Likelihood (FIML) approach. This approach, in first step, 

identified the order of Vector Auto Regressive (VAR) and then checked the number 

of cointegrating vectors among the series where it also produced long-run elasticities. 

After establishing the cointegration among the variables, we used the error correction 

model (ECM) to estimate the short-run elasticities. This analysis also showed 

adjustment mechanism of the system to any short run shock. Lastly, Granger causality 

was also estimated to check the direction of causation between the variables.  
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In the first stage of this analysis, order of VAR was identified using adjusted LR-tests, 

AIC, and SBC criteria with a maximum of four lags. In this process, variables, which 

were included in unrestricted VAR, were mango exports, relative price index, mango 

production, real Agricultural GDP and road length because these variables as shown 

earlier were I(1). The results regarding selection of the order of VAR identified order 

one as against the largest value of SBC. AIC criteria did not hold this result as largest 

value of AIC suggested three as order of VAR however final selection of the order of 

VAR was made using adjusted LR test which confirmed the SBC criteria as adjusted 

LR test value became insignificant for the first time at order of VAR one. So finally 

order of VAR for our mango export supply response model was estimated as one 

(table 4.4.4).  

      Table 4.4.4: Selecting the Order of VAR 

Order          AIC          SBC            Adjusted LR Test 
3            233.06          140.72            ------------- 
2            206.26         140.31            43.17 (0.19) 
1            203.08         163.51           70.12 (0.54) 
0           100.64         87.45            165.28 (0.00) 

    Source: Author’s own estimation 
AIC: Akaike Information Criterion, SBC: Schwarz Bayesian Criterion, 
Values in the parenthesis are P-values  

The second step in Johansen’s procedure was to test for the presence and the number 

of cointegrating vectors among the series in the model. The rank of the cointegration 

i.e. the number of the cointegrating vectors was selected using the Maximal Eigen 

values and the Trace values test statistics. For this purpose three models7 were 

considered but based upon model fitness criteria, model 2 was selected and explained. 

On the basis of the results of Maximal Eigen Values test statistics, the hypothesis of 

no cointegration was rejected and accepted the alternative hypothesis of existence of 

cointegration among the series. As the results of Maximal Eigen Values test showed 

that values were significant at 5% level for its first test statistics as the first statistic 

value for the tests was greater than the 95 percent critical value. According to Harris 

(1995) the number of cointegrating vector is one when the null hypothesis is rejected 

                                                 
7 Model 2: Cointegration with restricted intercepts and no trends in the VAR       
    Model 3: Cointegration with unrestricted intercepts and no trends in the VAR      
    Model 4: Cointegration with unrestricted intercepts and restricted trends in the VAR 
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for the first time. Thus on the basis of the results, it can safely be said that there is one 

cointegrating vector among the series concerned (table 4.4.5).   

Table 4.4.5:  Cointegrating LR Test Based on Maximal Eigen values of the  
           Stochastic Matrix 

Ho HA Model 2 Model 3 Model 4 
R = 0 R = 1 70.76 (40.53) 66.05 (39.83) 66.35 (43.61) 
R <= 1 R = 2 27.08 (34.40) 27.02 (33.64) 30.24 (37.86) 
Source: Author’s own estimation 
Note: r is the number of cointegrating vector 
 95% critical values in the parenthesis 

Results of the Trace test confirmed the results obtained through Maximal Eigen 

values test and gave us one cointegrating vector because test showed that values were 

significant at 5% level for its first test statistics as the first statistic value for the tests 

was greater than the 95 percent critical value. In both these tests we reject the 

possibility of two cointegrating vectors so finally one cointegrating vector was 

assumed between the series (table 4.4.6).  

Table 4.4.6: Cointegrating LR Test Based on Trace of the Stochastic Matrix 

Ho HA Model 2 Model 3 Model 4 
R = 0 r >= 1 154.46 (102.56) 140.59 (95.87) 155.32 (115.82) 
R <= 1 r >= 2 70.69 (75.98) 64.54 (70.49) 80.97 (87.17) 

Source: Author’s own estimation 
Note: r is the number of cointegrating vectors 
 95% critical values in the parenthesis 

4.4.2.1 Johansen’s Normalized Estimates and Error Correction  
   Model Estimates 

Cointegration analysis offers an improved method to estimate the long-run dynamic 

relationship among time series economic variables. The Johansen method is a form of 

an ECM and in the presence or existence of one cointegrating vector, its parameters 

can be interpreted as estimates of the long-run cointegrating relationship among the 

series (Hallam and Zanoli, 1993). In our estimated model for mango export from 

Pakistan, variables included in the cointegrating vector were mango exports, relative 

price index, mango production, Agricultural GDP and road length.  

The concepts of cointegration and error correction modelling are closely correlated as 

the method brings together short-run and long-run information in modelling time 

series data via an error correction model (ECM) (Perman, 1991; Ericsson, 1992). The 
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cointegration, once established among the variables included in the present study, the 

dynamic ECM framework was then considered for analysis as it saved from the 

estimation of fake regression among the variables and also provided information 

about the adjustment speed to long-run equilibrium (Engle and Granger, 1987). 

In the estimation of an ECM for mango exports, we included the same number of lags 

as were taken in the tests for unit root and in the cointegration i.e. four lags. The 

parameters from the Johansen cointegration regression were the estimates of the long-

run elasticities whereas the coefficients of the differences terms in the error correction 

model were the estimates of the short-run elasticities.  

The variable of relative price index shows the relative profitability of selling the 

mangoes in export markets as compared to sell in local markets of Pakistan. This 

variable was significant both in the short run and long run since the t-values for the 

short run and long run were 1.67 and 3.28 respectively. This showed that this variable 

was significant at 10% and 1% level of confidence respectively. The direction of this 

variable in the short run as well as in the long run was consistent as it showed positive 

sign with the mango exports, which stated that relative price increases in the export 

market increased the mango exports from Pakistan because it increased the relative 

profitability attached with this price increase. The elasticity coefficient for this 

variable in the short run explained that one percent increase in relative price index 

brought 0.38 percent increase in the mango exports from Pakistan whereas this 

elasticity coefficient increased up to 1.61 in the long run which stated that one percent 

increase in the relative price index introduced 1.61 percent increase in mango exports, 

keeping all other factors constant (table 4.4.7). A relatively larger long run elasticity 

coefficient for mango exports with respect to relative price index is logical as mango 

crop requires one additional year to respond to any price change and in case of a 

quantum response of domestic mango production to international rising prices there 

need to grow an entire new crop which takes several years. So mango exports were 

more responsive to relative price index in the long run as compared to short run. 

Haleem et al. (2005) estimated export supply response of citrus and mango using 

domestic and export prices separately and concluded that price factors played a 

central role in explaining variations in exports. Relative price index was used in 

estimating export supply response of different agricultural commodities by different 
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scholars and they found this variable significantly affecting export of said agricultural 

commodities. These studies included Islam (1990), Gunawardana (1995), Tambi 

(1999) and Parsad (2000).  

The variable of mango production provides a base to develop a strong mango export 

from Pakistan. This variable was insignificant in the short run but significant in long 

run since the t-values for the short run and long run were 0.21 and 2.53 respectively. 

This showed that this variable was significant at 1% level of confidence in the long 

run (table 4.4.7). The direction of this variable in the short run as well as in the long 

run was consistent as it showed positive sign with the mango exports, which stated 

that increase in mango production enhances the level of mango exports from Pakistan. 

The elasticity coefficient for this variable in the short run explained that one percent 

increase in mango production brought 0.32 percent increase in the mango exports 

from Pakistan whereas this elasticity coefficient increased up to 1.32 in the long run 

which stated that one percent increase in the mango production introduced 1.32 

percent increase in mango exports, keeping all other factors constant (table 4.4.7). A 

relatively larger long run elasticity coefficient for mango exports with respect mango 

production is quite logical as mango crop cannot respond to increased exports from 

Pakistan by increasing production in the short run due to time lag involved in the 

production process but this is possible in long run by developing new orchards. So 

mango exports were more responsive to mango production in the long run as 

compared to short run. Haleem et al. (2005) found positive impact of domestic 

production of citrus on its exports while narrating mango export supply response he 

found domestic production negatively affecting mango exports which is difficult to 

justify whereas Hassan and Ibnouf (2005) concluded positive impact of domestic 

production on fruit export, Neef (2004) concluded the same result for fruit export. 

Islam (1990), Gunawardana (1995) and Parsad (2000) concluded same in their 

studies.  

The variable of real Agricultural GDP shows the pace of relative economic growth 

and size of market in Pakistan. This variable was significant both in the short run and 

long run since the t-values for the short run and long run were 1.67 and 1.97 

respectively. This showed that this variable was significant at 10% and 5% level of 

confidence respectively. The direction of this variable in the short run as well as in the 
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long run was also consistent as it showed positive sign with the mango exports. The 

elasticity coefficient for this variable in the short run explained that one percent 

increase in real Agricultural GDP brought 0.92 percent increase in the mango exports 

from Pakistan whereas this elasticity coefficient increased up to 2.03 in the long run 

which stated that one percent increase in the real Agricultural GDP introduced 2.03 

percent increase in mango exports, keeping all other factors constant (table 4.4.7). A 

relatively larger long run elasticity coefficient for mango exports with respect to real 

agricultural GDP is logical as policies regarding exports of agricultural commodities 

took time to take their effects. So mango exports were more responsive to real 

Agricultural GDP in the long run as compared to short run. Haleem et al. (2005) 

found the positive and significant impact of GDP on export of mango and citrus from 

Pakistan whereas Tambi (1999) and Islam (1990) also explored the positive impact of 

GDP on export of fruit crops. 

Table 4.4.7: Estimated Long & Short Run Elasticities 

Regressors  
Short Run Long Run 

Elasticity t- value Elasticity t- value 
Constant  2.75 1.75* 41.22 4.11* 
LRp 0.38 1.67* 1.61 3.28* 
LP 0.32 0.21 1.32 2.53* 
LG 0.92 1.67* 2.03 1.97* 
LRd 0.71 1.12* 2.49 2.37* 
ecm1(-1)   -0.44367 -5.3046   
Diagnostic Tests  

R2 0.47 Jarque-Bera Normality-2ℵ  0.612 
DW- Statistics 1.95 Wald Test- 2ℵ  0.419 

LM-χ2  1.63 (0.20) RESET- 2ℵ  0.937 
Source: Author’s own estimation, * Significant 

The effect of infrastructure development on mango exports was captured using length 

of high type roads as proxy variable.  This variable was significant both in the short 

run and long run since the t-values for the short run and long run were 1.12 and 2.37 

respectively. This showed that this variable was significant at 10% and 1% level of 

confidence respectively. The direction of this variable in the short run as well as in the 

long run was also consistent as it showed positive sign with the mango exports, which 

stated that increase in length of high type roads increased the mango exports from 

Pakistan. The elasticity coefficient for this variable in the short run explained that one 

percent increase in length of high type roads brought 0.71 percent increase in the 
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mango exports from Pakistan whereas this elasticity coefficient increased up to 2.49 

in the long run which stated that one percent increase in length of high type roads 

introduced 2.03 percent increase in mango exports, keeping all other factors constant 

(table 4.4.7). A relatively larger long run elasticity coefficient for mango exports with 

respect to high type roads is logical as infrastructure development is not a short run 

venture and it takes time to build physical infrastructure in the country. So mango 

exports were more responsive to real GDP in the long run as compared to short run. 

Islam (1990) also used length of high type roads as proxy for physical infrastructure 

and found this variable significantly affecting export of fruit from developing 

countries.  

The coefficient of the error correction term showed negative sign, which was 

according to the theory, and it explained adjustment process and speed to any short 

run shock towards long-run equilibrium. The error correction term has the coefficient 

of -0.44, which was highly significant. The value of error correction term suggested 

that 44 percent of any disequilibrium in the short run would be adjusted in the unit 

time period i.e. one year in this case (table 4.4.7). So this means that any short run 

adjustment was fully compensated within almost two years time period for mango 

exports.  

All the diagnostic tests conducted in this analysis provided satisfactory results, which 

confirmed the authenticity of estimation process and estimates. The LM-test indicated 

that there was no problem of serial correlation among the residuals, as the computed 

value was greater than 0.05, so we rejected the null of serial correlation among the 

residuals. The RESET-test also verified the correct functional form of the model. The 

Jarque-Bera test rightly concluded about the normal distribution of the residuals. The 

Wald-test provided the significance value supporting the ECM over the partial 

adjustment specification. The R2 value of 0.47 indicated that about 47 percent 

variation in the mango exports was explained by the independent factors included in 

the model. Similarly Durban-Watson statistics also verified the fact of no serial 

correlation among the residuals (table 4.4.7).    
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4.4.3 Granger Causality Test 

Granger causality assumes that information relevant to the prediction of respective 

variables is contained solely in time series data. Here causality means the direction of 

cause from one variable to other which is regressed separately on each other. In this 

regard four cases can be identified. Firstly, unidirectional causality from first variable 

to second; secondly, unidirectional casualty (reverse causation) from second variable 

to first variable was explored. The third case in this context is bilateral causality and 

last one is the independence of variables from each other or neutrality meaning that 

none of the variable has causative effect on the other (Gujarati, 1995). 

We run the regression separately for each of the explanatory variable which is of I(1) 

with the dependent variable mango exports including error correction term and check 

the Granger-Causality. First we run the regressions between mango exports (LEx) and 

real Agricultural GDP (LG) separately on each other. Results suggested unidirectional 

causality from real Agricultural GDP (LG) to mango exports (LEx) since the 

estimated F-value (6.01) was significant and also the respective P-value. On the other 

hand no reverse causation was found from mango exports (LEx) to real Agricultural 

GDP (LG) since the computed F-value (0.85) was not statistically significant (table 

4.4.8). Agricultural GDP of any country shows its growth pattern and size of the 

market, so it seemed logical that real Agricultural GDP should affect the mango 

exports but as the share of mango exports in total Agricultural GDP was not much 

prominent which did not result a causative change from mango exports (LEx) to real 

Agricultural GDP (LG).  

Secondly, causative relationship between mango exports (LEx) and relative price 

index (LRp) was checked running regression separately on each other. Results 

suggested bi-directional or bilateral causality between relative price index (LRp) and 

mango exports (LEx). In first case, since the estimated F-value (6.04) was significant 

and also the respective P-value that showed relative price index (LRp) Granger caused 

a change in mango exports (LEx). Similarly on the other hand reverse causation was 

also found from mango exports (LEx) to relative price index (LRp) since the 

computed F-value (12.83) was again statistically significant (table 4.4.8). Relative 

price index (LRp) showed the relative profitability of selling mangoes in export 

market as compared to sell mangoes in local markets so as a policy implication this 
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variable should cause a change in the mango exports, reversely mango exports might 

not be independent of the relative price index because prices are one of the most 

important determinants of mango exports.  

Table 4.4.8: Granger Causality from Error Correction Model 
Causality F-Statistics P-Value Direction 
LG→LEx 
LEx→LG 

6.01 
0.85 

0.003* 
0.47 

Unidirectional 

 
LRp→LEx 
LEx→LRp 

6.04 
12.83 

0.003* 
0.01* 

Bi directional 

 
LP→LEx 
LEx→LP 

4.64 
0.78 

0.01* 
0.51 

Unidirectional 

 
LRd→LEx 
LEx→LRd 

4.55 
3.49 

0.01* 
0.03* 

Bi directional 

Source: Author’s own estimation 

Causative relationship between mango exports (LEx) and mango production (LP) was 

checked. Results suggested unidirectional causality from mango production (LP) to 

mango exports (LEx) since the estimated F-value (4.64) was significant and also the 

respective P-value. On the other hand no reverse causation was found from mango 

exports (LEx) to mango production (LP) since the computed F-value (0.78) was not 

statistically significant (table 4.4.8). Mango production was the basic element to start 

exports from Pakistan so mango production did Granger cause a change in mango 

exports but it was not applicable in opposite case to cause a change from mango 

exports to mango production. It was probably due to fact that mango export 

constituted a small proportion of total mango production in Pakistan (only 6%) and 

there were apparently no difficulties in obtaining exportable surplus for mango. So 

due to this reason only unidirectional causation was found between these two 

variables.  

Lastly, causative relationship between mango exports (LEx) and high type roads 

(LRd) used as proxy variable for physical infrastructure, was checked running 

regression separately on each other. Results suggested bi-directional or bilateral 

causality between high type roads (LRd) and mango exports (LEx). In first case, since 

the estimated F-value (4.55) was significant and also the respective P-value that 

showed high type roads (LRd) Granger caused a change in mango exports (LEx). 
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Similarly on the other hand reverse causation was also found from mango exports 

(LEx) to high type roads (LRd) since the computed F-value (3.49) was again 

statistically significant (table 4.4.8). Physical infrastructure is one the basic aids to 

enhance the quality of the domestic marketable surplus which further acts as a 

primary source for generating exportable stuff from Pakistan. So it seemed logical to 

have bi-directional causality between these two variables.  

4.5 Mango Market Integration 

The development of agriculture sector requires that agricultural products must be 

competitive in domestic as well as in international markets. The degree of 

competitiveness may be the degree of market integration (Khedhiris, 1999), so the 

market integration may be taken as indicator of domestic market efficiency as 

integrated markets suggest that the markets are performing well as any change in the 

base market is fully transmitted to other markets. Generating exportable surplus from 

any country is not independent of the level of domestic markets efficiency, which may 

be measured through domestic markets integration analysis. In this context, to check 

the level of market efficiency of domestic markets, integration level among ten mango 

markets in Pakistan was assessed. These markets included Lahore (LL), Faisalabad 

(LF), Sargodha (LS), Multan (LM), Gujranwala (LG), Karachi (LK), Hyderabad 

(LH), Sukkhar (LSk), Peshawar (LP) and Quetta (LQ).  

As mentioned earlier that Karachi is the most established and the largest market 

regarding export of mangoes from Pakistan, so Karachi market was taken as base 

market in this analysis. Monthly average wholesale prices from these markets were 

taken and level of market integration was checked using Johansen’s Cointegration 

Approach and Error Correction Mechanism. In this study, domestic market integration 

of major mango markets was checked in a manner where; integration among all major 

mango markets was checked on overall basis and between pairs of markets and then 

adjustment vectors to any short run shocks and Granger causality was also checked 

for these markets. The description of price data used for market integration analysis is 

given in table 4.5.1.  
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Table 4.5.1: Description of Data for Market Integration Analysis (Rs. /100Kgs) 

  Market  Minimum Maximum Mean Std. Deviation 
  Lahore 1050.00 3350.00 1971.15 555.88 
  Faisalabad 800.00 3000.00 1851.54 522.18 
  Sargodha 923.00 2950.00 1912.37 572.74 
  Multan 1062.00 2800.00 1764.58 437.13 
  Gujranwala 950.00 2900.00 1949.64 503.90 
  Karachi 1070.00 3370.00 2023.74 574.17 
  Hyderabad 1052.00 2790.00 1747.39 430.89 
  Sukkhar 943.00 2920.00 1917.37 553.55 
  Peshawar 1110.00 3410.00 2028.80 553.07 
  Quetta 1150.00 3450.00 2071.15 555.88 
Source: Author’s own estimation 

4.5.1 Test of Stationarity 

Augmented Dickey Fuller test (ADF) was used to check stationarity of price data 

series. In addition to ADF test, graphical demonstration was also made to show the 

trend in the given data series.  

4.5.1.1 Graphical Presentation of the Variables 

As the first step for the analysis of time series data is to test all the series included in 

model for unit root. Before employing formal testing procedure, we inspect all the 

data series visually by the graphical presentation. The graphical presentation is of 

much importance, as the qualitative features e.g. trend can be easily detected by visual 

inspection of the variables in their level and first difference forms. First of all, Lahore 

market was checked and it was observed that data series for this market in its level 

form showed upward increasing trend showing this data series possibly a non 

stationary data series. All other data series were also graphed in their level form and 

checked for their behaviour overtime and it was observed that all series showed an 

upward increasing trend, which clearly depicted that said data series were non 

stationary in their level form. However these data series were also shown in their first 

difference form and graphs of first difference were also constructed to see trend and it 

was observed that again all data series showed the same trend i.e. these seemed to 

become stationary after first difference. So concluding, these graphs confirmed the 

general impression of the time series about prices of agricultural commodities as most 

of the price series exhibited trend and were recognized as non-stationary time series 

(figures 4.5.1 to 4.5.20).  
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Figure 4.5.1 Mango Prices in Lahore Market 
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Figure 4.5.2 First Difference of Mango Prices in Lahore Market 
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Figure 4.5.3 Mango Prices in Faisalabad Market 
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Figure 4.5.4 First Difference of Mango Prices in Faisalabad Market 
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Figure 4.5.5 Mango Prices in Sargodha Market 
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 Figure 4.5.6 First Difference of Mango Prices in Sargodha 
Market 
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Figure 4.5.7 Mango Prices in Multan Market 
 

  

Years

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

0.0

0.1

0.2

0.3

0.4

0.5

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

 

Figure 4.5.8 First Difference of Mango Prices in Multan Market 
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Figure 4.5.9 Mango Prices in Gujranwala Market 
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Figure 4.5.10 First Difference of Mango Prices in Gujranwala 

Market 
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Figure 4.5.11 Mango Prices in Karachi 
Market
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Figure 4.5.12 First Difference of Mango Prices in Karachi Market  
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Figure 4.5.13 Mango Prices in Hyderabad Market 
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Figure 4.5.14 First Difference of Mango Prices in Hyderabad Market 
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Figure 4.5.15 Mango Prices in Sukkhar 
Market
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 Figure 4.5.16 First Difference of Mango Prices in Sukkhar 
Market
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Figure 4.5.17 Mango Prices in Peshawar Market 
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Figure 4.5.18 First Difference of Mango Prices in Peshawar Market 
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Figure 4.5.19 Mango Prices in Quetta Market 
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Figure 4.5.20 First Difference of Mango Prices in Quetta Market 
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4.5.1.2 Unit Root Test  

The data series of mango prices in Lahore market (LL) was tested for the presence of 

unit root using Augmented Dickey-Fuller test. The computed absolute value for non-

trended model was -0.27, which was far below the 95 percent absolute critical value 

for the Augmented Dickey-Fuller statistics whereas computed absolute value for 

trended model was –2.65, which was again below the 95 percent absolute critical 

value for the Augmented Dickey-Fuller statistics. These two tests confirmed that data 

series of mango prices in Lahore market was non stationary however in order to 

strengthen our results we also conducted ϕ3 test which reconfirmed our above 

mentioned conclusion that data series of mango exports was non stationary. In this 

case computed value was 3.32 which, was below the 95 percent absolute critical value 

(table 4.5.2).  

Table 4.5.2: Unit Root Test 
Variables Non Trended Model Trended Model ϕ3 
Lahore (LL) -0.27 -2.65 3.32 
Faisalabad (LF) -1.69 -2.94 2.45 
Sargodha (LS) -0.88 -1.35 1.54 
Multan (LM) -0.25 -2.71 3.97 
Gujranwala (LG) -1.51 -2.50 3.17 
Karachi (LK) -0.37 -3.05 4.67 
Hyderabad (LH) -0.22 -3.30 3.50 
Sukkhar (LSk) -0.88 -1.41 1.30 
Peshawar (LP) -0.24 -2.64 3.29 
Quetta (LQ) -0.22 -2.65 3.31 
Critical Values -2.93 -3.50 6.73 

Source: Author’s own estimation 

The data series of mango prices in Faisalabad market (LF) was tested for the presence 

of unit root. The computed absolute value for non-trended model was –1.69, which 

was below the 95 percent absolute critical value for the Augmented Dickey-Fuller 

statistics whereas computed absolute value for trended model was –2.94, which was 

again below the 95 percent absolute critical value for the Augmented Dickey-Fuller 

statistics. The value of ϕ3 test confirmed our results further as the value of this test 

was 2.45 which was less than 95% absolute critical value. Sargodha (LS), Multan 

(LM) and Gujranwala (LG) market prices were also tested for unit root. The 

computed absolute values for non-trended models for these data series were –0.88, -

0.25 and –1.51 which were below the 95 percent absolute critical value for the 
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Augmented Dickey-Fuller statistics whereas computed absolute values for trended 

model were –1.35, -2.71 and –2.50 which were again below the 95 percent absolute 

critical value for the Augmented Dickey-Fuller statistics. The value of ϕ3 test 

confirmed our results further as the values of this test for these data series were 1.54, 

3.97 and 3.17 which were less than 95% absolute critical value (table 4.5.2).   

Results of unit root test for Karachi (LK), Hyderabad (LH) and Sukkhar (LSk) 

markets showed that computed absolute values for non-trended models for these data 

series were –0.37, -0.22 and –0.88 which were below the 95 percent absolute critical 

value for the Augmented Dickey-Fuller statistics whereas computed absolute values 

for trended model were –3.05, -3.30 and –1.41 which were again below the 95 percent 

absolute critical value for the Augmented Dickey-Fuller statistics. The value of ϕ3 

tests confirmed our results further as the values of this test for these data series were 

4.67, 3.50 and 1.30 which were less than 95% absolute critical value. The rest of the 

two markets i.e. Peshawar (LP) and Quetta (LQ) were no exception to above-

mentioned results and found non-stationary (table 4.5.2). 

After conducting the unit root test in the level form of the data series, the next step 

was to confirm our results by checking the presence of unit root in first difference 

form of these data series to decide the order of series. It was found that all the price 

data series became stationary after first difference as the computed absolute values for 

non-trended model and trended model were greater than the 95 percent absolute 

critical values for the Augmented Dickey-Fuller statistics (table 4.5.3). So these test 

proved that all the data series in our model were I(1).  

Table 4.5.3: Unit Root Test of First Difference Series 

Variables Non Trended Model Trended Model 
Lahore (LL) -5.90 -5.85 
Faisalabad (LF) -17.60 -17.60 
Sargodha (LS) -5.87 -5.91 
Multan (LM) -5.55 -5.50 
Gujranwala (LG) -6.02 -6.05 
Karachi (LK) -6.25 -6.18 
Hyderabad (LH) -18.06 -1784 
Sukkhar (LSk) -5.25 -5.28 
Peshawar (LP) -5.88 `-5.83 
Quetta (LQ) -5.89 -5.84 
Critical Values -2.97 -3.58 

Source: Author’s own estimation 
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4.5.2 Cointegration and Error Correction Models  

After testing the unit root in data series of average wholesale prices of major mango 

markets in Pakistan, the next step was to estimate the cointegrating regression 

between the variables to check long run relation between them. In this context, first of 

all, level of overall integration among these markets was tested and then pair-wise 

integration between Karachi (base market) and each respective market was assessed. 

Two conditions must be fulfilled before testing variables for the hypothesis of 

cointegration. First, all the individual variables should be integrated of the same order 

and secondly the linear combination of these variables should be integrated to an 

order lower than the order of integration of the individual variables. These conditions 

have already been proved in our case, so in the first step after testing unit root, we 

identified the order of Vector Auto Regressive (VAR). For the overall market 

integration analysis, order of VAR was selected as one against the largest value of 

AIC. This result was reconfirmed using SBC, which upheld our first finding, and it 

was concluded that order of VAR in this case was one (table 4.5.4).   

Table 4.5.4: Selecting the Order of VAR for Mango Market Integration   
           (Overall) 

     Order AIC SBC 
3 898.82 805.26 
2 931.30 744.18 
1 1089.6 808.95 
0 658.47 658.47 

Source: Author’s own estimation 
AIC: Akaike Information Criterion, SBC: Schwarz Bayesian Criterion  

Once we had identified the order of VAR in our price series, then we tested 

hypothesis of identifying number of cointegrating vectors in the data series. Two tests 

were used for this purpose including Maximal Eigen value test and Trace test but 

Trace test is more authentic as Harris (1995) considered the trace test more powerful. 

Three models8 were considered for identifying the number of cointegrating vectors for 

overall market integration of mango in Pakistan but based upon model fitness criteria 

only model 2 i.e. cointegration with restricted intercepts and no trends in the VAR is 

discussed here.  

                                                 
8 Model 2: Cointegration with restricted intercepts and no trends in the VAR       
    Model 3: Cointegration with unrestricted intercepts and no trends in the VAR      
    Model 4: Cointegration with unrestricted intercepts and restricted trends in the VAR  
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On the basis of the results of Maximal Eigen Values test statistics, the hypothesis of 

no cointegration was rejected and accepted hypothesis of existence of cointegration 

among the series. As the results of Maximal Eigen test showed that values were 

significant at 5% level for first five test statistics because these values were greater 

than the 95 percent critical value. According to Harris (1995) the number of 

cointegrating vector is one when the null hypothesis is rejected for the first time. As in 

our results hypothesis of cointegration was first rejected for six cointegrating vectors. 

Thus on the basis of the results, it can safely be said that there were five cointegrating 

vectors among the ten price series of major mango markets concerned (table 4.5.5).   

Table 4.5.5: Cointegrating LR Test Based on Maximal Eigen values of the   
           Stochastic Matrix 

Ho HA Model 2 Model 3 Model 4 
R = 0 r = 1 113.99 (64.11) 110.14 (63.32) 121.40 (67.05) 
R <= 1 r = 2 86.88 (57.97) 85.87 (57.20) 98.97 (61.27) 
R <= 2 r = 3 78.60 (52.06) 59.98(51.15) 60.68 (55.14) 
R <= 3 r = 4 58.22 (46.70) 56.36 (45.63) 56.37 (49.32) 
R <= 4 r = 5 46.83 (40.53) 42.98 (39.83) 45.3 (43.61) 
R <= 5 r = 6 30.58 (34.40) 29.18 (33.64) 35.57 (37.86) 

Source: Author’s own estimation 
Note: r is the number of cointegrating vectors  
95% Critical Values in Parenthesis  

We reconfirmed our results using Trace test statistics and five cointegrating vectors 

were found in this case too because test showed that values were significant at 5% 

level for its first five test statistics because these values for the tests were greater than 

the 95 percent critical value. In both these tests we rejected the possibility of more 

than five cointegrating vectors so finally five cointegrating vectors were selected 

among the series (table 4.5.6). 

Table 4.5.6: Cointegrating LR Test Based on Trace of the Stochastic Matrix 
Ho  HA Model 2 Model 3 Model 4 
r = 0 r = 1 459.37 (245.69) 420.27 (234.98) 483.12 (265.77) 
r <= 1 r = 2 345.37 (203.96) 310.12 (194.42) 361.77 (222.62) 
r <= 2 r = 3 258.49 (166.12) 224.24 (157.80) 262.74 (182.99) 
r <= 3 r = 4 179.89 (132.45) 164.25 (124.62) 202.07 (147.27) 
r <= 4 r = 5 121.67 (102.56) 107.89 (95.87) 145.69 (115.85) 
r <= 5 r = 6 74.83 (75.98) 64.90 (70.49) 85.31 (87.17) 

Source: Author’s own estimation 
Note: r is the number of cointegrating vectors  
95% Critical Values in Parenthesis  
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Concluding for overall market integration, it was found that all ten major mango 

markets in Pakistan were found integrated to each other, which implied that price 

transmission among these markets was spontaneous clearing all markets for any 

inefficiency.  

After testing integration on overall basis among major mango markets in Pakistan, the 

next step was to check the hypothesis of integration between pairs of markets. In this 

context, Karachi market was assumed as base market keeping in view its absolute 

importance in the export economy of mango in Pakistan. It has already been reported 

that exporters mainly purchased fresh mangoes from orchards and wholesale market 

of Karachi. So in this context, it was necessary to check the integration of this market 

with other markets in Pakistan to draw policy guidelines. Following the above 

mentioned process to check the hypothesis of integration between pairs of markets, in 

the first step, order of VAR was identified for the first two market pairs i.e. Karachi 

Lahore and Karachi Multan, using AIC and SBC.  

Findings showed that according to AIC, one order of VAR was found against the 

largest value of AIC i.e. 109.04. This result was also cross checked using SBC which 

showed that largest value of this test was also against the same order of VAR as was 

found in AIC so it was decided that order of VAR was one in these pairs of markets.  

The third pair of markets i.e. Karachi-Faisalabad was also tested for the identification 

of order of VAR and it was found that both AIC and SBC identified one as the order 

of VAR for this market pair. This practice was repeated for other market pairs and it 

was found that order of VAR for all market pairs was found one. The detail of these 

findings is provided in table 4.5.7. 
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Table 4.5.7: Selecting the Order of VAR for Mango Market Integration (Pair 
            wise) 

Markets Order AIC SBC 
Karachi-  
Lahore 

3 84.63 79.08 
2 85.91 76.66 
1 109.04 96.09 
0 70.80 68.95 

 
Karachi- 
Multan 

3 51.73 46.17 
2 53.16 43.91 
1 72.97 60.02 
0 37.39 35.54 

 
Karachi-        
Faisalabad 

3 80.59 75.04 
2 81.87 72.62 
1 99.00 92.05 
0 66.76 64.91 

 
Karachi- 
Gujranwala 

3 41.50 35.95 
2 41.64 32.39 
1 58.65 45.70 
0 27.47 42.03 

 
Karachi- 
Sargodha 

3 47.58 42.03 
2 48.12 38.86 
1 72.33 59.38 
0 27.71 25.86 

 
Karachi- 
Hyderabad 

3 54.84 49.29 
2 56.57 47.32 
1 77.71 64.76 
0 39.53 37.68 

 
Karachi-  
Sukkhar 

3 50.45 44.90 
2 50.89 41.64 
1 76.49 63.54 
0 29.26 27.41 

 
Karachi-  
Peshawar 

3 91.96 80.41 
2 87.22 77.97 
1 110.82 97.87 
0 72.08 70.23 

 
Karachi-  
Quetta 

3 86.66 81.11 
2 88.03 78.78 
1 110.94 97.99 
0 74.85 71.00 

Source: Author’s own estimation 
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According to cointegration results between first markets pair i.e. Karachi-Lahore, 

using Eigen values test statistics, the null hypothesis of no cointegration was rejected 

and accepted the alternative hypothesis of existence of cointegration between these 

two markets. It was identified that this pair did not qualify for more than one 

cointegrating vectors, so finally one cointegrating vector was identified between these 

two markets (table 4.5.8). In case of Karachi-Faisalabad markets pair, the hypothesis 

of no cointegration was rejected and it was found that there was one cointegrating 

vector between these two markets. Using Eigen value test statistics for all other 

market pairs, it was found that the hypothesis of no cointegration was rejected at one 

cointegrating vectors but could not be rejected for greater than one cointegrating 

vectors, which concluded that one cointegrating vector was identified between all 

pairs of markets (table 4.5.8) 

Table 4.5.8: Cointegrating LR Test Based on Maximal Eigenvalues of the  
          Stochastic Matrix (Pair Wise) 

Markets Pair  Ho HA Model 2 Model 3 Model 4 
Karachi-  
Lahore  

r = 0 r = 1 29.66 (15.87) 29.65 (14.85) 47.16 (19.22) 
R <= 1 r = 2 6.45 (9.16) 6.25 (8.07) 10.81 (12.39) 

Karachi- 
Multan 

r = 0 r = 1 38.72 (15.87) 38.65 (14.85) 45.36 (19.22) 
R <= 1 r = 2 7.57 (9.16) 7.15 (8.07) 8.54 (12.39) 

Karachi- 
Faisalabad 

r = 0 r = 1 34.08 (15.87) 37.79 (14.85) 43.54 (19.22) 
R <= 1 r = 2 6.24 (9.16) 6.79 (8.07) 7.28 (12.39) 

Karachi- 
Gujranwala 

r = 0 r = 1 26.85 (15.87) 26.83 (14.85)  42.87 (19.22) 
R <= 1 r = 2 7.22 (9.16) 6.81 (8.07) 10.79 (12.39) 

Karachi- 
Sargodha 

r = 0 r = 1 25.20 (15.87) 25.20 (14.85) 42.33 (19.22) 
r <= 1 r = 2 7.02 (9.16) 6.50 (8.07) 12.02 (12.39) 

Karachi- 
Sukkhar 

r = 0 r = 1 24.19 (15.87) 24.19 (14.85) 42.92 (19.22) 
r <= 1 r = 2 6.92 (9.16) 6.38 (8.07) 10.13 (12.39) 

Karachi- 
Hyderabad 

r = 0 r = 1 45.39 (15.87) 45.31 (14.85) 49.26 (19.22) 
r <= 1 r = 2 7.79 (9.16) 7.42 (8.07) 11.54 (12.39) 

Karachi- 
Peshawar 

r = 0 r = 1 31.64 (15.87) 31.60 (14.85) 48.12 (19.22) 
r <= 1 r = 2 7.61 (9.16) 7.22 (8.07) 10.26 (12.39) 

Karachi- 
Quetta 

r = 0 r = 1 30.45 (15.87) 30.42 (14.85) 46.93 (19.22) 
r <= 1 r = 2 7.61 (9.16) 7.22 (8.07) 9.30 (12.39) 

Source: Author’s own estimation 
Note: r is the number of cointegrating vectors  
95% Critical Values in Parenthesis  

Trace test statistics confirmed the findings of Eigen values test statistics and yielded 

one cointegrating vector for Karachi-Lahore markets pair. The same finding was 

applicable to other market pairs using this test statistics. So finally using both these 
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tests, it was finalized that number of cointegrating vectors between all market pairs 

was one (table 4.5.9). 

Table 4.5.9: Cointegrating LR Test Based on Trace of the Stochastic Matrix   
          (Pair Wise) 

Markets Pair  Ho HA Model 2 Model 3 Model 4 
Karachi-  
Lahore  

r = 0 r = 1 36.12 (20.18) 35.90 (17.86) 76.97 (25.77) 
r <= 1 r = 2 6.45 (9.16) 6.25 (8.07) 9.81 (12.39) 

Karachi- 
Multan 

r = 0 r = 1 46.29 (20.18) 45.81 (17.86) 83.90 (25.77) 
r <= 1 r = 2 7.57 (9.16) 7.15 (8.07) 8.54 (12.39) 

Karachi- 
Faisalabad 

r = 0 r = 1 40.32 (20.18) 44.58 (17.86) 80.81 (25.77) 
r <= 1 r = 2 6.24 (9.16) 6.79 (8.07) 7.28 (12.39) 

Karachi- 
Gujranwala 

r = 0 r = 1 34.07 (20.18) 33.65 (17.86) 69.66 (25.77) 
r <= 1 r = 2 7.22 (9.16) 6.81 (8.07) 10.79 (12.39) 

Karachi- 
Sargodha 

r = 0 r = 1 32.22 (20.18) 31.70 (17.86) 64.36 (25.77) 
r <= 1 r = 2 7.02 (9.16) 6.50 (8.07) 12.02 (12.39) 

Karachi- 
Sukkhar 

r = 0 r = 1 31.12 (20.18) 30.58 (17.86) 63.06 (25.77) 
r <= 1 r = 2 6.92 (9.16) 6.38 (8.07) 10.13 (12.39) 

Karachi- 
Hyderabad 

r = 0 r = 1 53.19 (20.18) 52.74 (17.86) 91.81 (25.77) 
r <= 1 r = 2 7.79 (9.16) 7.42 (8.07) 11.54 (12.39) 

Karachi- 
Peshawar 

r = 0 r = 1 39.26 (20.18) 38.83 (17.86) 78.39 (25.77) 
r <= 1 r = 2 7.61 (9.16) 7.22 (8.07) 10.26 (12.39) 

Karachi- 
Quetta 

r = 0 r = 1 38.07 (20.18) 37.64 (17.86) 76.23 (25.77) 
r <= 1 r = 2 7.61 (9.16) 7.22 (8.07) 9.30 (12.39) 

Source: Author’s own estimation 
Note: r is the number of cointegrating vectors  
95% Critical Values in Parenthesis  

Even if we demonstrate market integration through cointegration there could be 

disequilibrium in the short-run i.e., price adjustment across markets may not happen 

instantaneously. So it is considered necessary to take account of such adjustments 

because it may take some time for corresponding spatial price adjustments. Error 

correction model takes into account adjustment of short-run and long run 

disequilibrium in the markets and time to remove disequilibrium in each period. 

Results of this analysis showed that on an average 16 to 68 percent of disequilibrium 

was removed each period i.e., one month in mango markets of Pakistan.  

According to findings of this analysis, in response to any shock to the system which 

caused disequilibrium between Karachi and Lahore markets, prices removed 66% 

disequilibrium in each time period i.e. one month. This implied that in response to any 

short run disequilibrium between these two markets, it took almost 2 months to adjust 

back to long run equilibrium. The pair of Karachi and Multan market also showed 
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significant adjustment to these shocks as 68% of the disequilibrium was adjusted in 

unit time period. Adjustment in this pair was quick as compared to earlier pair which 

might be due to the fact Multan market was amongst the major production areas of 

mango in Pakistan.  

Table 4.5.10: Adjustment Vectors 
Price Relationship: 
Karachi with 

Coefficient T-value P- value 

Lahore  -0.667 -2.71 0.033* 
Multan -0.681 -2.12 0.063* 
Faisalabad -0.396 -2.38 0.007* 
Gujranwala -0.161 -0.728 0.470 
Sargodha -0.428 -2.00 0.051* 
Sukkhar -0.43 -2.03 0.047* 
Hyderabad -0.531 -2.40 0.002* 
Peshawar -0.24 -1.11 0.272 
Quetta -0.20 -0.912 0.366 

Source: Author’s own estimation 

The relation of Karachi with Faisalabad, Sargodha, and Sukkhar and Hyderabad 

markets also showed significant adjustment coefficients whereas other three markets 

i.e. Peshawar, Quetta and Gujranwala did not show significant adjustment coefficient 

with Karachi base market. This might be attributed to the fact that these markets were 

not among the major production markets rather these were only consumer markets for 

mango in Pakistan. So concluding the adjustment mechanism for short run 

disequilibrium, it was found that economic agents contributed 40% to 68% adjustment 

in each time period, which stated that it took almost 1.5 to 2.5 months for adjustment; 

among the major market pairs except last three (table 4.5.10). This is a good sign of 

efficiency in domestic mango markets network of Pakistan. 

4.5.3 Granger Causality Test 

Granger causality is also estimated between pairs of domestic mango markets in 

Pakistan. Granger causality means the direction of price formation between two 

markets and related spatial arbitrage i.e. physical movement of commodity to adjust 

these price differences. We run the regression separately for average wholesale prices 

in each market with average wholesale prices in Karachi base market including error 

correction term and check the Granger-causality. First we run the regressions between 

Karachi base market and Lahore market separately on each other. Results suggested 



 143

bi-directional or bilateral causality between Karachi base market to Lahore market 

since the estimated F-value (3.31) was significant and also the respective P-value. On 

the other hand reverse causation was also found from Lahore market to Karachi base 

market since the computed F-value (4.37) was again statistically significant. Results 

also showed bi-directional causality between Karachi base market and Multan, 

Faisalabad, Sukkhar and Hyderabad as the respective f-values were found to be 

significant in these cases implying that Karachi Granger caused price formation in 

these markets and these markets also Granger caused price formation in Karachi base 

market (table 4.5.11).  

The other four markets i.e. Gujranwala, Sargodha, Peshawar and Quetta showed 

unidirectional causality with Karachi base markets because these were not the main 

mango production areas. Karachi base market Granger caused price formation in these 

markets because f-values were significant whereas reverse causation was not found 

from these markets to Karachi market since the respective f-values were not 

statistically significant (table 4.5.11). Concluding for market integration, it was found 

that mango markets were well integrated which implied that price signals were 

transferred among them and physical arbitrage did well to adjust any short run 

disequilibrium.  

As it has been said earlier in this dissertation that very few studies were available on 

the market integration analysis of fruits particularly mango in Pakistan, however some 

literature was available on market integration analysis of some other agricultural 

commodities. The only study on mango market integration in Pakistan was conducted 

by Khushk and Sheikh (2004) as a part of overall study on market structure, conduct 

and performance of mango in Pakistan. Keeping Multan in Punjab and Hyderabad 

market in Sindh provinces, he concluded that mango markets in Pakistan were 

partially integrated. He used data series in first difference form to conduct analysis. In 

this study we have found mango markets integrated, the reason for this slight 

difference may be due to different methodological approach and change in base 

market. In this study Karachi was taken as base market whereas Khushk and Sheikh 

(2004) took Multan and Hyderabad markets as base markets. Sharif (2004) conducted 

his study on citrus production and marketing and he also conducted market integration 
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analysis for citrus markets in Pakistan and found them well integrated. So these 

findings were inline with the conclusion of this study.  

Table 4.5.11: Granger Causality from Error Correction Model 
 

Causality F-Statistics P-Value Direction  
Karachi → Lahore 
Lahore → Karachi 

3.31 
4.37 

0.028* 
0.009* 

Bi-directional 
 
 

Karachi → Multan 
Multan → Karachi 

4.77 
3.12 

0.006* 
0.035* 

Bi-directional 
 
 

Karachi → Faisalabad 
Faisalabad → Karachi 

3.49 
4.47 

0.023* 
0.008* 

 

Bi-directional 
 
 

Karachi → Gujranwala 
Gujranwala → Karachi 

4.00 
1.92 

0.013* 
0.140 

Unidirectional 
 
 

Karachi → Sargodha 
Sargodha → Karachi 

5.91 
1.70 

0.005* 
0.171 

Unidirectional 
 
 

Karachi → Sukkhar 
Sukkhar → Karachi 

3.96 
2.80 

0.014* 
0.050* 

Bi-directional 
 
 

Karachi → Hyderabad 
Hyderabad → Karachi 

2.48 
5.29 

0.073* 
0.003* 

Bi-directional 
 
 

Karachi → Peshawar 
Peshawar → Karachi 

3.12 
1.50 

0.035* 
0.204 

Unidirectional 
 
 

Karachi → Quetta 
Quetta → Karachi 

3.29 
1.34 

0.029* 
0.240 Unidirectional 

Source: Author’s own estimation 
* Significant 
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Chapter No. 5 

 

Conclusions and Suggestions 
 

The study was undertaken to investigate impact of major variables affecting export of 

mangoes from Pakistan. Primary data were collected by undertaking a survey of forty 

exporters exporting mangoes to Dubai, Saudi Arabia, United Kingdom and Singapore 

markets. The exporters were selected in consultation with officials from Pakistan 

Horticultural Development and Export Board. Primary data were collected and 

analyzed to explore socio-economic and business characteristics of mango exporters, 

delineate impact of major factors (education, professional experience, average 

purchase prices, average marketing cost, average sale price, government policy, fruit 

fly effect, hot water treatment and ISO certificate etc.) on the export of mango and 

estimate export margins for the selected markets. Primary data were substantiated 

with data collected from secondary sources, used to test level of integration among ten 

major domestic mango markets (Lahore, Faisalabad, Sargodha, Multan, Gujranwala, 

Karachi, Hyderabad, Sukkhar, Peshawar and Quetta) and estimate effect of major 

variables (relative price index, mango production, real agricultural GDP and 

infrastructural development) on export of mango from Pakistan. 

Analysis of the data collected from the sampled respondents revealed that most of the 

exporters belonged to middle age group. A fair majority of the exporters had business 

experience of almost a decade or over. Majority of the exporters were highly 

educated. A good number of exporters relied on their own sources to acquire 

information about the buyers in the importing markets. Most of the exporters viewed 

that Pakistan Horticultural Development and Export Board provided useful 

information about the requirements of importing markets. Majority of the exporters 

purchased mangoes for export purposes from the wholesale fruits and vegetables 

markets. There were found variations in the purchase prices and transportation costs 

as mangoes were purchased at different time intervals. At the same time, there were 

found variations in the marketing cost, which were mainly due to differences in 

freight charges for selected four markets. Freight charges were found higher for the 
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UK and Singapore mainly due to air lifting of mangoes to these markets. A fair 

number of exporters showed their dissatisfaction about the performance of 

Department of Plant Protection, Government of Pakistan in issuing Sanitary and 

Phytosanitary Certificate, Cargo Sections of Airlines and the Civil Aviation Authority 

in handling export consignments at exit points.  

The sampled exporters purchased mangoes from the wholesale markets and some 

exporters also purchased mangoes directly from the owners of the mango orchards. 

Most of the exporters encountered problems (lack of uniform quality and consistent 

supply) in procuring mangoes from these two sources. They showed concerns about 

the poor conditions in the domestic wholesale markets as well as transportation 

system which, according to them, badly affected quality of mangoes. Some exporters 

opined that there was no continuity in government policies. Most of the exporters 

complained about the non-payment of 15 percent rebate on freight announced by 

government during 2005-06. 

Export margin analysis established United Kingdom and Singapore as high value 

markets whereas Saudi Arabia and Dubai were moderate profit markets. Saudi Arabia 

and Dubai were found favourite markets for fair majority of sampled exporters 

whereas UK was considered as an attractive outlet for export of mangoes from 

Pakistan due to high profit margin. Singapore appeared as an emerging high value 

market for Pakistani exporters.  

Analysis of the primary data established the highest elasticity coefficients for average 

sale price and average marketing cost. The estimated models for the selected export 

markets (Saudi Arabia, Dubai, United Kingdom and Singapore) revealed that 

education, experience of mango exporters, average marketing cost and ISO 

certification affected mango exports significantly. Average sale price was however 

found as one of the significant variables for the UK and Singapore markets. Analysis 

of secondary data revealed that relative price index, mango production, real 

agricultural GDP and infrastructural development were important determinants of 

mango exports. The highest elasticity coefficients in the long run were found for real 

agricultural GDP and physical infrastructure (length of high type roads) whereas in 

the short run, elasticity coefficient for real Agricultural GDP showed dominating 

impact. Granger causality test established bidirectional causality of mango exports 
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with relative price index and physical infrastructure whereas unidirectional causality 

of mango exports was found with real Agricultural GDP and mango production. 

Domestic markets integration analysis revealed that selected markets were well 

integrated with each other. Granger causality results established unidirectional 

causality of the base market i.e. Karachi with Gujranwala, Sargodha, Peshawar and 

Quetta markets whereas bidirectional causality was found with rest of the markets. 

Majority of the exporters showed their dissatisfaction about the performance of 

various institutions engaged directly or indirectly in the export of mangoes from 

Pakistan. Given importance of Cargo Sections of Airlines, Civil Aviation Authority 

and Department of Plant Protection in the export process, there is a need to improve 

their working. In addition, mango exporters may be motivated to work in 

collaboration with various government institutions promoting public–private 

partnership.  

Wholesale fruits and vegetables markets are major source for the purchase of 

mangoes for export purpose, however many exporters showed their dissatisfaction 

about the functioning of these markets as good quality mangoes for export purpose 

were not available to them from the said markets. There is a need to establish 

effective and efficient supply chains for mangoes in Pakistan. This will help in 

generating sufficient quality surplus for export purpose and also meet domestic 

requirements.  

Dubai and Saudi Arabia are the dominant markets for Pakistani exporters. These two 

markets are favourite export outlets for Pakistani exporters due to relatively flexible 

and less stringent requirements for the import of mangoes from Pakistan. These 

markets are however used as dumping places for some exporters as most of them ship 

mangoes in these markets without proper planning. This results in sharp reduction in 

prices of Pakistani mangoes in these markets mainly due to abundant supply. United 

Kingdom is also considered as an attractive outlet for export of mango from Pakistan 

due to its high profit margin whereas Singapore is emerging as a high value market. 

The UK and Singapore markets differ from the traditional markets (Saudi Arabia and 

Dubai) as these are high value markets and demand compliance to international 

standards (ISO, EurepGAP and HACCP) from the exporters. UK and Singapore also 

demand durable packaging (corrugated packages) whereas traditional markets such as 
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Saudi Arabia and Dubai demand less stringent packaging requirements (wooden 

crates or loose packaging). Corrugated packaging material is not manufactured in 

Pakistan and exporters have to import it which increases their cost and discourages 

them to use good quality packaging material. Many exporters were reluctant to take 

risk by exporting to these markets due to high quality and packaging standards. Non-

compliance to the requirements of these markets (UK and Singapore) is a major 

impediment in the export of mangoes from Pakistan. Some of the mango exporters 

conformed to the requirements of these markets but their number was too small. It is 

suggested that export process should be regulated in a way to motivate exporters to 

adopt measures, keeping in view international standards for packaging, grading and 

standardization of mangoes. Government should take measures to attract investment 

from national and foreign sources to promote packaging industry in Pakistan.  

Infestation of mangoes with fruit fly is another important hurdle in the access of high 

priced markets. Appropriate technologies to combat effects of fruit fly (hot water 

treatment, vapour heat treatment and irradiation technology) lacks in Pakistan. It was 

observed during the survey that one vapour heat treatment plant established by the 

government was not used at commercial level. There is need to make an optimum use 

of this plant and also to establish new plants to encourage exporters to make an 

effective use of new innovations.  

Average sale prices and average marketing cost of sampled exporters for selected 

export markets remained the most important determinants whereas secondary data 

analysis established absolute importance of infrastructural development (roads, cold 

storages etc.) and relative price index for mango exports. Higher sale price of 

mangoes in the export markets prompts exporters to increase volume of exports. 

However, the present situation reveals that mango from Pakistan is considered as a 

low price product by the importers in the selected markets. The target of fetching 

higher prices in these markets can come only by improving quality which is not 

possible without streamlining domestic mango supply chains. Improving quality of 

mangoes is crucial for earning higher profit in the export business. At the same time 

rationalising average marketing cost is also crucial for getting competitive advantage 

in the export markets. Although infrastructural developments (mainly roads) have 
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improved but still many roads are not in good condition. High type roads are crucial 

in ensuring timely supply of mangoes in good quality at desired places.  

Scientific orchard management, good grading practices and branding of mangoes is 

imperative. This demands much effort both from the private and public sectors. An 

integrated and uniform effort (public private-partnership) should be adopted. 

Diplomatic efforts are needed to develop good marketing image of Pakistani mango 

by arranging seminars, workshops and mango festivals in Pakistan. In addition, 

investment is needed to improve road network particularly in the interior Sindh and 

Punjab provinces.  

Market integration analysis revealed absolute importance of Karachi market in 

regulating domestic markets supply chains for generating mango exports. This is 

justified in the light of integration and bidirectional causality of Karachi market with 

other mango producing markets. This shows good connection between selected 

mango markets in the country and may be helpful in generating exportable surplus of 

mango at various places. 

Many exporters complained about the performance of Karachi cargo terminal as this 

is the only airport which handles almost 90 percent exports of mango. Other potential 

terminal points should be established (e.g. at Lahore and Multan) and equipped with 

requisite facilities for increasing exports of mango from Pakistan.  

5.1 Future Research Areas  

1. Trade liberalization regime and its impact on production and export of mango 

from Pakistan.  

2. Prospects of value addition in Pakistan’s mango industry.  

3. Empirical modelling of mango export supply chain in Pakistan.  

4. Price transmission in world mango markets and their impact on Pakistan. 
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Appendix-I: Export Margin Analysis for Chounsa (Rs/Ton) 
 

Source: Author’s own estimation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Activity Early 
Season 

Mid Season Late  
Season 

Purchase Price 35500.00 28500.00 42500.00 
Transportation Charges 4200.00 4200.00 4200.00 
Processing Charges 3750.00 3750.00 3750.00 
Packing Charges 6400.00 6400.00 6400.00 
Storage Charges 477.50 477.50 477.50 
Clearing Agent Charges 625.00 625.00 625.00 
Custom Clearance Charges 75.00 75.00 75.00 
Phytosanitary Certificate Charges 25.00 25.00 25.00 
Certificate of Origin Charges 7.50 7.50 7.50 
Transportation Losses Charges 435.00 435.00 435.00 
Pallet Charges 425.00 425.00 425.00 
Freight Charges 31000.00 31000.00 31000.00 
Value of Rejected Quantity 684.40 684.40 684.40 
Total Marketing Cost 48104.40 48104.40 48104.40 
Unit Marketing Cost  48.10 48.10 48.10 
Sale Price 91250.00 91250.00 91250.00 
Gross Export Margin (Rs./Ton) 55750.00 62750.00 48750.00 
Percent Export Margin 61.09 68.76 53.42 
Net Export Margin (Rs./Ton) 7645.60 14645.60 645.60 
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Appendix-II: Export Margin Analysis for Sindhri (Rs ./Ton) 

 
Source: Author’s own estimation 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

Activity Early 
Season 

Mid Season Late  
Season 

Purchase Price 21500.00 17000.00 27000.00 
Transportation Charges 4200.00 4200.00 4200.00 
Processing Charges 3750.00 3750.00 3750.00 
Packing Charges 6400.00 6400.00 6400.00 
Storage Charges 477.50 477.50 477.50 
Clearing Agent Charges 625.00 625.00 625.00 
Custom Clearance Charges 75.00 75.00 75.00 
Phytosanitary Certificate Charges 25.00 25.00 25.00 
Certificate of Origin Charges 7.50 7.50 7.50 
Transportation Losses Charges 435.00 435.00 435.00 
Pallet Charges 425.00 425.00 425.00 
Freight Charges 31000.00 31000.00 31000.00 
Value of Rejected Quantity 684.40 684.40 684.40 
Total Marketing Cost 48104.40 48104.40 48104.40 
Unit Marketing Cost  48.10 48.10 48.10 
Sale Price 91250.00 91250.00 91250.00 
Gross Export Margin (Rs./Ton) 69750.00 74250.00 64250.00 
Percent Export Margin 76.43 81.36 70.41 
Net Export Margin (Rs./Ton) 21645.60 26145.60 16145.60 
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Appendix-III: Mango Export Model (Chounsa) 

Data Description for Mango Export Model (Chounsa) 

Source: Author’s own estimation 

 

Summary of Mango Export Model (Chounsa) 

Model Variables  Coefficients T-Value Significance 
Constant -35.794 -2.823 0.008* 
LnS1 (log of Education) 0.522 2.185 0.037*** 
LnB1 (log of Experience) 0.725 7.260 0.000* 
LnB2 (log of Average Purchase Price) -1.646 -1.654 0.109 
LnB3 (log of Average Marketing Cost) -2.773 -1.641 0.111 
LnB4 (log of Average Sale Price) 3.535 2.631 0.013** 
D1 (Dummy for Govt. Policies) -0.034 -0.410 0.684 
D2 (Dummy for Fruitfly Effect)  -0.076 -1.164 0.254 
D3 (Dummy for Hot Water Treatment) 0.039 0.392 0.698 
D4 (Dummy for ISO Certificate) 0.112 1.393 0.174 
R2 0.72   
Adjusted R2 0.70   
F-Value 8.58   
Durbin Watson Statistics 2.01   

Source: Author’s own estimation 
* Highly Significant, ** Significant at 1%, *** Significant at 5%, **** Significant at 10% level of 
confidence   

 

 

 

 

 Variables    Minimum Maximum Mean Std. 
Deviation 

Export Quantity (tons) 175.00 1150.00 569.75 287.92 
Education of Exporter (years) 10.00 16.00 13.40 1.82 
Experience of Exporter 
(years) 

5.00 35.00 14.25 6.64 

Average Purchase Price 
(Rs/ton) 

33000.00 38333.33 35500.6 1804.07 

Average Marketing Cost 
(Rs/ton) 

47267.92 49624.51 48104.3 2206.21 

Average Sale Price (Rs/ton) 88500.00 93500.00 91250.2 3057.74 
Support of Govt. Policies .00 1.00 .4750 .5057 
Affect of Fruitfly Issue .00 1.00 .7250 .4522 
Hot Water Treatment .00 1.00 .4000 .4961 
ISO Certificate .00 1.00 .4250 .5006 
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Appendix- IV: Mango Export Model (Sindhri) 

Data Description for Mango Export Model (Sindhri) 

 
Source: Author’s own estimation 

 

Summary of Mango Export Model (Sindhri) 

Model Variables  Coefficients T-Value Significance 
Constant 25.930 2.212 0.035 
LnS1 (log of Education) 0.466 2.090 0.045*** 
LnB1 (log of Experience) 0.742 8.493 0.000* 
LnB2 (log of Average Purchase Price) -2.734 -2.792 0.009* 
LnB3 (log of Average Marketing Cost) -2.432 -2.531 0.017** 
LnB4 (log of Average Sale Price) 2.116 3.464 0.002* 
D1 (Dummy for Govt. Policies) 0.059 0.756 0.456 
D2 (Dummy for Fruitfly Effect)  -0.168 -2.655 0.013** 
D3 (Dummy for Hot Water Treatment) 0.115 1.355 0.186 
D4 (Dummy for ISO Certificate) 0.113 1.524 0.138 
R2 0.71   
Adjusted R2 0.69   
F-Value 8.17   
Durbin Watson Statistics 2.04   

Source: Author’s own estimation 
* Highly Significant, ** Significant at 1%, *** Significant at 5%, **** Significant at 10% level of 
confidence   

 

 

 

 Variables    Minimum Maximum Mean Std. 
Deviation 

Export Quantity (tons) 140.00 920.00 455.800 230.337 
Education of Exporter (years) 10.00 16.00 13.4000 1.8229 
Experience of Exporter 
(years) 

5.00 35.00 14.2500 6.6477 

Average Purchase Price 
(Rs/ton) 

20666.67 23666.67 21833.6 843.569 

Average Marketing Cost 
(Rs/ton) 

47267.92 49624.51 48104.3 2206.21 

Average Sale Price (Rs/ton) 88500.00 93500.00 91250.2 3057.74 
Support of Govt. Policies .00 1.00 .4750 .5057 
Affect of Fruitfly Issue .00 1.00 .7250 .4522 
Hot Water Treatment .00 1.00 .4000 .4961 
ISO Certificate .00 1.00 .4250 .5006 
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Appendix-V: Secondary Data used to Estimate Determinants of  
              Mango Export 

 

 

Years  Mango 
Export  

(000 tons) 

Mango 
Production  
(000 tons) 

Relative 
Price 
Index 

Real Agri. GDP  
(Million 
Rupees) 

High Type 
Roads (000 
Kilometres) 

1970-71  304 519000 55.57 4945.87 24.78 
1971-72  2238 536000 17.74 5324.72 25.42 
1972-73  948 552000 97.38 5271.94 28.93 
1973-74  1389 580000 97.38 4890.43 26.65 
1974-75  1202 605000 85.57 4283.78 28.23 
1975-76  1159 596000 88.09 4390.11 29.61 
1976-77  1403 579000 107.89 4875.49 31.77 
1977-78  1300 561000 112.27 5399.06 33.16 
1978-79  1203 538000 55.83 5514.98 34.81 
1979-80  1785 550000 112.33 5251.13 35.89 
1980-81  4240 547000 188.70 5495.83 38.04 
1981-82  4212 652000 186.15 5335.58 40.38 
1982-83  6814 683000 255.71 5324.99 42.77 
1983-84  13333 673000 169.67 5612.24 48.33 
1984-85  9866 692000 147.80 6319.05 52.12 
1985-86  6710 713000 166.64 6563.86 56.32 
1986-87  7709 737000 152.50 7415.08 61.47 
1987-88  10288 713000 141.50 8191.88 68.88 
1988-89  11003 735000 112.41 7956.56 74.36 
1989-90  10684 766000 135.00 8984.04 81.98 
1990-91  14769 776000 101.10 9701.09 86.84 
1991-92  10585 787000 120.13 9919.14 95.38 
1992-93  17716 794000 92.90 9178.8 99.03 
1993-94  18811 839000 118.98 11139.94 104.0 
1994-95  14830 884000 101.41 10653.54 111.3 
1995-96  16628 908000 72.64 10357.66 118.43 
1996-97  18361 915000 88.98 9419.6 126.12 
1997-98  25058 917000 123.41 10578.95 133.46 
1998-99  40251 916000 63.55 10923.04 137.35 
1999-00  37971 938000 100.00 11647.51 138.20 
2000-01  48453 990000 205.97 12186.89 144.65 
2001-02  52465 1037000 177.60 13186.34 148.88 
2002-03  47561 1035000 174.91 14727.35 153.23 
2003-04  60441 1056000 217.19 14042.45 158.54 
2004-05  82059 1089000 182.26 13036.97 162.88 


