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Mountain Resources and Bio-diversity 

 
  

 

• Natural Resources Curse in Mountainous Areas 

 

• Rich in diversity-supply 50% of freshwater  

 

• Tourism-16% of international tourist arrivals globally 

 

• Timber and non-timber forest resources  

 

• Pastures and livestock production 

  



….Nonetheless 

 
  

 

• Sites for poverty, food insecurity, and highly susceptible 
 

• Out-migration, brain drain  
 

• Mountain specifities limits potential 
 

• Craggy landscapes 
 

• Higher costs (agriculture) 
 

• High attitudes and low agriculture productivity 
 

• How about Phuthaditjhaba? 
 



Natural resource paucity in Phuthaditjhaba 

Forced migration Settled on marginal 
(non-arable land)-

12% 

Increased 
urbanisation (270%)-
Livestock production 

Water abundancy, 
but inaccessible  

Little forest cover ..As a result,  

 
  

 



High 
poverty… 

• Only 40% are economically active,  

• Average of R600/month (US$33-00), 25%  below 
national average  

• 40% of the population were in extreme poverty.  

• In 2019, per capita income was R32 400-00 
(US$1800-00), 41%, 57%, and 60% lower than 
district, provincial and national 

• 50% do not earn income, 75% receiving social 
grants (Nishimwe-Niyimbanira, 2020).   

 
  

 



Methodology 
• Construction of the economic 

vulnerability/resilience index 

• Vulnerability- As subject is susceptibility to a 
possibly harmful consequence  

• Resilience-the ability of the subject to absorb the 
effects of a shock 

• Sustainable Livelihoods Framework (SLF) and 
the IPCC’s 2014 climate change vulnerability 
framework 

• 5 SLF resources, (1) natural resources, (2) human 
resources, (3) physical assets,(4) financial assets, 
and (5) social resources  

 

 

 
 

  

 



Sustainable Lifelihood Framework (SLF)  
Type Of Capital Sensitivity Adaptive Capacity 

Human Capital -Members with no basic education 

-Members not working 

-Informally/self employed 

-Chances of job loss 

-Death in family 

-Food insecurity 

  

  

-Members with basic education 

-Members working 

-Formally employed 

-Employment chances 

-Availability of local health facilities 

-Copying strategies to food insecurity 

Natural Capital -Limited/reduced to natural resources 

-Unpredictability of income form natural resources 

-Effect of climate change on income from natural 
resources 

-Natural resource availability 

-Income from natural resources 

-Unlocking natural resource use 

  

Physical Capital -Loss of assets 

-Accessibility 

-Assets owned 

Liquidity of assets 

Financial Capital -Dependency on social grants 

-Effect of reduction in social grants 

-Members with no bank accounts 

-Household income below poverty line 

-Household income 

Members with bank account 

-Savings 

  

Social Capital -Participation in social groupings 

-Less trust 

  

-Social groupings belonging 

-Social support 

 
  

 



Economic/resilience 
index 

• Selection of indicators 

 

• Standardization/Normalisation of sub indicators 

• 𝐼ℎ =
𝑋ℎ−𝑋𝑚𝑖𝑛

𝑋𝑚𝑎𝑥−𝑋𝑚𝑖𝑛
  ……………………………..(1)  

•  𝐼ℎ =
𝑋𝑚𝑎𝑥−𝑋ℎ

𝑋𝑚𝑎𝑥−𝑋𝑚𝑖𝑛
    ………………………….(2) 

 

• Calculating aggregated indicators 

𝑃𝐶𝑝𝑐 = 𝐿𝑖𝑥𝑖

𝑁

𝑖=1

…………… . (3) 

 

 

 
  

 



Economic vulnerability/resilience 

 
  

 



Sampling and Data collection 
• Qualitative-quantitative data -survey questionnaire  

 

• Kobotoolbox-electronic, real time, offline, validation etc 

 

• Sample Size-RAOSOFT-5% mor, a 95% CI, and response distribution 
rate of 50%  

• =
𝑧2∗𝑝(1−𝑝)

𝑒2

1+
𝑧2∗𝑝(1−𝑝)

𝑒2𝑁

…………… . (6) 

 

• 85 524 households in Qwaqwa (Census 2011) 

 

• Growth of 20.97% (Statistics South Africa, 2022) 

 

• Sample size : 383*1.2097=463 

 
  

 



Determinants of economic vulnerability. 

• Econometric Model 

• 𝑉𝐼/𝑅𝐼𝑖 = 𝛽0 + 𝛾𝑖  𝐷𝐸𝑀𝑂𝑖
𝑛
1 + 𝛿𝑖  𝑀𝑂𝑈𝑁𝑇𝑖

𝑛
1 + 𝜀𝑖 … 7  

• Probit/Logit regression 

• Propensity score matching (PSM) estimation 

• Model dynamics-Expenditure switching  

• Social grants        natural resource accessibility, 

usability, and productivity 

 
  

 



Expected Results 

• High vulnerability or low resilience 

 

• Vulnerability(resilience) increases(fall) 
as altitude increases(decrease) 

 

• Vulnerability(resilience) increases(falls) 
as scarcity increases(decreases) 

 

• Vulnerability(resilience) increases(falls) 
as social grants dependence 
increases(decreases) 

 

 

 

 

 

 



The END 

• Thank You 

 

• Siyabonga 

 

• Ndatenda 


