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ABSTRACT 

AN ANALYSIS OF MEGHALAYAN DISTRICTS’ CONTRIBUTIONS TO THE 
STATE’S TWELFTH FIVE-YEAR-PLAN 

James Tracy Denholm III, M.S. 

George Mason University, 2020 

Thesis Director: Dr. Matt Rice 

 

India’s state of Meghalaya pursued its 12th, and final, Five-Year Plan for state-wide 

economic development from 2012 – 2017 before following the central government’s 

directive for all Indian government bodies to cease formalized economic planning. The 

state set proposed metric goals for the plan’s completion, but there is no apparent public 

retrospective which analyzes how close the state came to achieving them. Since all goals 

were set at the state level, there is also a significant gap in understanding how each of 

Meghalaya’s 11 districts contributed to meeting metric goals. Furthermore, none of this 

already public data has been aggregated in a way which permits simple accessibility or 

analysis, especially at the district level. This thesis focuses on a range of first-time 

contributions to the Meghalayan public and economic development community using 

geospatial data visualization, geography-driven analytics, and creating publicly available 

datasets. It explores an analysis of district and state level metric actuals against goals and 



 

their trends over the course of the 12th Five-Year Plan. It demonstrates the creation 

process of a publicly available visualization tool and its associated dataset that includes 

the first correctly updated district-level map of Meghalaya. Finally, the thesis evaluates 

end-user feedback on the tool and its analysis provided by Meghalayan citizens
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1 BACKGROUND & CONTEXT 

1.1 Problem Statement and Research Intent 

Public information and data transparency is amongst the most important aspects 

of democratic governments, and as the world’s largest, the Republic of India and its state 

administrations actively support this. The Northeast Indian state of Meghalaya conducted 

centralized economic development from 2012 to 2017 through the implementation of its 

Twelfth, and final, Five-Year Plan (FYP) but never appeared to have released any sort of 

publicly available analysis that showed how the state performed against its objectives, 

nor was there any investigation of how Meghalaya’s 11 districts contributed.  

Foundational public data containing plan objectives and metric actuals does exist, 

but it is out of date, disparately located, incomplete, and housed in difficult to utilize, 

poorly labeled PDF formats. Furthermore, no user-friendly, profoundly beneficial, or 

holistic public data portals exist that would empower the people of Meghalaya to easily 

explore and analyze any of this information across districts for themselves. These issues 

have left a substantial gap in the government’s ability to be transparent about, or act on, 

their FYP performance, in the ability of the Meghalayan people to learn about their 

district and state government’s economic development, and in building a foundational 

civic culture of public data access and analytical decision making. 
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With these high-level problems as the impetus, this research’s intent is to blend 

together disparate data from Meghalaya’s Planning Department gathered for this thesis 

and create a self-service, publicly available, digital analytics environment that would 

reveal, for the first time, how the state’s 11 districts individually contributed to overall 

progress against its Twelfth FYP goals. Most critically, by explicitly making this digital 

environment and wrangled data available for public consumption together with an 

anonymous end-user feedback survey, Meghalayan citizens could candidly respond about 

its usefulness, its validity, and the information types most interesting to them. All of this 

would serve as groundwork to support citizens, government, and businesses in growing a 

stronger culture of public data availability, self-service exploration, and trusted analytical 

decision making, especially related to economic development. 

1.2 A Historical Background Summary 

As a democracy and founding member of the Non-Aligned Movement, India 

spent decades experimenting with diverse forms of economic development at the local, 

state, and national level. From 1951 to 2017, India’s Planning Commission implemented 

nationalized, diversified economic development schemes through FYPs. Each of these 

twelve plans differed in scope, complexity, topical emphasis, measured success, and 

implementation, but all had the same goal of propelling the nation forward. However, 

benefits were far from equal and Northeast India’s significantly complicated isolation 

factors, profound underdevelopment, and historical underrepresentation mean it has 

always received far less support than the rest of the country.  
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Decades of neglect and meagre funding allocation from the Central Government 

have compounded regional challenges and hamstrung state FYPs to adequately or fairly 

support their districts. Like other states, Meghalaya’s own Central Planning department 

maintained and implemented state FYPs in tandem with the national one to the best of 

their ability. Thanks to these marginalization factors, Meghalaya’s state government has 

struggled to equitably develop its districts. To understand Meghalaya’s 12th FYP district 

analysis, it’s critical to have a foundational comprehension of India’s central planning 

history, the region’s traditional inattention, and the state’s most recent focus.  

1.3 The Socialist Concept of Central Government Planning 

Dr. Pettinger of Greenes College, Oxford defines a centrally planned economy as, 

“an economy where decisions on what to produce, how to produce and for whom are 

taken by the government in a centrally managed bureaucracy” (Pettinger 2020). 

Marxism’s theory of productive forces propagated the idea of strict central government 

planning and an interpretive explanation of the concept from Richard W. Miller, based on 

Gerald A. Cohen’s defense of Karl Marx, states that “what initiates radical social change 

is change in the productive forces…the subsequent era of revolution ends with a society 

that is optimally productive, given the new productive force” (Miller 1981, 109). Joseph 

Stalin was the world’s first leader to act on this theory by implementing the Soviet 

Union’s first FYP in 1928 for all its member states and was followed by other socialist 

countries such as the China and Yugoslavia. Since then, eternal global deliberation about 

the benefits and detriments of central planning has continued unabated, but most nations 

no longer engage in pure central planning in favor of mixed economies.  
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1.4 India’s Central Government FYPs 

The theory of productive forces and implementation of central planning didn’t 

just speak to purely socialist governments as nations around the world have adopted it to 

varying degrees. Starting in the 1950s, ideas of a society that could thrive on productivity 

in a post-colonial world resonated strongly to newly freed counties like India that had 

unshackled themselves from colonial control and sought new ways of economic and 

societal empowerment. Since India was dedicated to non-alignment, it could pursue 

experimental methods that mixed economic theories in order to serve its unique socio-

economic goals. This led India’s first prime minister, Jawaharlal Nehru, to implement the 

first FYP from 1951 to 1956 with inspiration from the USSR’s central plans, while also 

holding truly Keynesian objectives, and strongly promoting private businesses; a far cry 

from the purely socialist stereotypes around central planning (Rao 1952, 8).  

1.4.1 A Very Brief Contextual History of Indian Central Planning 

As we have established that India’s central plans took mixed-market approaches 

unique to the country’s needs, the history, impact, and implemented of each plan reveals 

diverse focuses depending on what issues the country faced during each of them as 

shown in Table 1. These events occasionally led to temporary lulls in FYPs in favor of 

annual plans while the country recovered, and all resulted in varying political swings 

towards or away from traditional socialist economic planning. 
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Table 1 Crises During India’s FYPs from 1957 to 1991 [Dash 2000, 115] 

 
 
 
 

Each of the FYPs maintained similar socioeconomic growth targets at a basic 

level but all of them focused on different major categories. These diverse groupings 

include, but are not limited to, agriculture, healthcare, defense, industrialization, poverty 

easing, employment, public utility development and access, economic nationalization, 

banking, family planning, technology improvement, gender equality, justice, education, 

and social empowerment. As the Cold War ended, the global economy became more 

intertwined, and nations began to further liberalize their economic practices, India too 

started to evolve and in 2012, it commenced its Twelfth, and final, FYP. 

1.4.2 Central Government FYPs and Northeast India 

In the First FYP between 1951 and 1956, the central Planning Commission 

referred to areas like Northeast India in this manner, “if industrial development in the 
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country is to proceed rapidly and in a balanced manner, greater attention will have to be 

given to the development of these states and regions which have so far remained 

backward” (Khadem 2007, 17). While these were encouraging words for a region 

neglected by the British colonial government, the harsh reality is that the Indian central 

government largely continued that tradition of abandonment. Critics of this statement 

argue that “Over the decades, the centre has invested enormous sums in this region with 

little development to show. The argument of economic discrimination does not hold as 

the central government’s per capita expenditure in the Northeast has been one of the 

highest since independence” (Chatterjee 2014, 2). 

While the monetary claim is true, the crux of this failed argument is akin to saying 

that simply throwing money at a problem will make it magically disappear. Northeast 

India’s massive landmass is sparsely populated, economically undersized, and full of 

complex local issues related to tribal identity, difficult to govern districts, and formerly 

very active militant groups; all factors which the state governments do their best to 

respond to with the little support they have. It’s lazy and grossly misinformed for the 

center’s ivory tower defenders to oversimplify Northeastern intricacies they do not 

comprehend. As prominent Meghalayan author and journalist Patricia Mukhim refutes 

Delhi’s FYP funding gaps, “bureaucrats / technocrats and politicians from the Hindi 

heartland who have no understanding of the special sensitivities of the North-eastern 

region, actually write the plan documents for the country. Plans that are most unsuitable 

for the region and therefore not implemented” (Mukhim 2005, 179). 
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Northeast India is geographically cut off from the rest of the country with 98% of 

its borders shared with China, Bangladesh, Myanmar, Bhutan, and Nepal, and only 2% of 

its border connected to the rest of India through a single one of its eight states in a narrow 

corridor called the Chicken Neck (Mukhim 2005, 178). The region’s isolation from the 

rest of India extends beyond geography to include religion, ethnicity, cuisine, culture, 

socioeconomic status, language, development levels, seasonality, and landscape. These 

differences and geographic isolation have led to decades of underdevelopment and 

neglect by the central government for the entirety of Indian independence with few 

instances of real, holistic development focus on the region until recent years.  

India’s first significant FYP focus on Northeast India came during the Third FYP 

due to the Sino-Indian War of 1962 where Mao Zedong’s forces invaded the region and 

showed Nehru’s central government how vulnerable the underdeveloped states were to 

Chinese power. The author’s older relatives still recall childhood memories of fleeing 

parts of Assam for the hilly safety of Shillong, then still the capital of Assam prior to 

Meghalayan statehood, as Chinese forces pushed deeper into the region. Swift defeat at 

the hands of the Chinese military led to the immediate reallocation of government 

funding to bolster Army-specific infrastructure throughout Northeastern states as  

“Parliamentary sympathy for the Army in its hour of defeat there-fore had a 

decidedly favorable effect in the budget allocations immediately after the China 

war. The allocations for the Army in fact more than doubled, rising from Rs. 

2,400 million as originally proposed in March 1962 (later revised to Rs. 3,380 
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million as war broke out) to Rs. 5,710 million in budget year 1963-1964” 

(Thomas 1980, 288). 

The next FYP focus on Northeast India came during the Fourth FYP due to the 

Bangladesh War of Liberation and Indo-Pakistani War of 1971 where over 2 million 

Bangladeshi refugees poured into the states of Meghalaya, Assam, and Tripura and 

created a humanitarian crisis which stretched the central and state governments far 

beyond their capabilities, and stoked civil conflict between locals and newcomers which 

is still felt to this day (Murshid 2011, 58). Overall central government budgetary deficits 

occurred as a result “despite the unusual buoyancy of Central revenues and substantial 

short-falls in Plan outlay, though these excesses are explained away in terms of the 

refugee problem in 1970-71, Indo-Pak war in 1971-72 and post-war problems” (G. 1973, 

48). While the money went to alleviating the plight of refugees, not the local citizens, this 

still caused many Indians with strong economic voices calling for future FYPs to refocus 

central government funding on mainland India and therefore resume the normal 

budgetary allocation non-Northeastern states traditionally enjoyed. 

Two decades passed before India’s central government decided to again focus 

minor attention on Northeast India with the collapse of the USSR and the introduction of 

India’s “Look East” policy. Deceptively, this policy which lasted from 1991 to 2014 

didn’t emphasize developing India’s Northeast but instead on improving macroeconomic 

and diplomatic relationships with AESAN nations. Despite being the only part of India 

that shared a land border with Myanmar, and thus the only overland route to Southeast 

Asia, the Indian central government continued to neglect the region and only tepidly 
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support infrastructure. As Bajpaee describes, “despite rhetoric of developing India's 

northeast as "India's Gateway to Asia in the 21st century", there have been persistent 

delays in the completion of…key infrastructure” (Bajpaee 2017, 362).  

The five FYPs that occurred during this policy, the Eighth through the first part of 

the Twelfth, saw India gradually liberalize its notoriously protectionist economy and 

attempt to project itself as an Asian power while focusing on basic amenities for its 

poorest citizens. As a result of the Central Government’s renewed focus on engaging 

other nations, slowly opening its economy, and projecting regional power, Northeast 

India continued its status of marginalization while being plagued by social unrest, 

underdevelopment, and crushing poverty. A retrospective comment on the primary failure 

of this policy in supporting development comes from Chatterjee in 2014 where he says,  

“The LEP is not seen as empowering the Northeast and making its residents 

stakeholders in the process. In an attempt to push the country towards the east, the 

Northeast remains just a corridor...The problem is that the policy falls upon the 

Northeast from above rather than arising from within the region” (Chatterjee 

2014, 3, 7).  

It wasn’t until 2014, two years into the Twelfth FYP, with the election of Modi’s 

government, that Delhi started to focus on developing the Northeast and Meghalaya. 

1.4.3 The Twelfth, and Final, Central Government FYP (2012 – 2017) 

The Twelfth FYP’s major objectives were to reduce poverty, improve regional 

equality across and within states, generate more employment, eliminate gender gaps, and 

crucially for majority tribal states like Meghalaya, to improve living conditions for the 
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nation’s most marginalized populations. From Delhi, 2014’s Modi government made a 

critical decision that transformed the “Look East” policy to the “Act East” policy which 

saw some increased action in a short period of time. While watchers of this new policy 

have yet to decide on its overall impact for the Northeast, within two years, Meghalaya 

saw the rapid completion of National Highway 6 which drastically improved cross-state 

North-South connectivity and provided far smoother travel between itself, Assam, and 

Mizoram all the way to the border with Myanmar.  

Meghalaya also saw increased air connectivity with new commercial flights added 

to its sparsely utilized airport and a trucking bypass road quickly constructed around 

Shillong to further transportation infrastructure. In a state that saw little infrastructure 

change over the decades, these rapidly constructed projects helped their government start 

working more closely with the center. Additionally, the Act East policy has led to a 

growing partnership between the Government of Japan and the state of Meghalaya that 

covers educational exchange, investment projects, and tourism. 

In September 2017, the Indian central government, and states with it, officially 

ended nearly 70 years of central economic planning with the conclusion of the Twelfth 

FYP as the Planning Commission was replaced with a body called the Niti Ayog. The 

Economic Times described the reason for their dissolution,  

For a long time, there had been a feeling that for a country as diverse and big as 

India, centralised planning could not work beyond a point due to its one-size-fits-

all approach. Moreover, since the Planning Commission used to be controlled by 

the Central government, it often ended up as a tool to punish states ruled by the 
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opposition parties when it came to allocating funds. Due to the top-to-bottom 

approach in centralised planning, it was felt that the states needed to have greater 

say in planning their expenditure. The Planning Commission was seen to be 

imposing its diktats on states who could have better known what and how much 

they needed (Economic Times 2017). 

As the government’s economic planning processes changed from one of central 

planning to that of policy advisory, and the bodies involved shifted significantly, there 

was more of an emphasis on moving forward into the future rather than reflecting on the 

final plan’s outcomes.  

1.5 Meghalaya’s 12th, and Final, FYP 

The Government of Meghalaya’s Planning Department conducted its 12th FYP 

from 2012 to 2017 and, according to “Chapter – IV - Objectives, Strategies and Priorities 

of the 12th Plan”, contained nine core missions that were launched for the plan’s 

duration, all of which were centered around improving the livelihood of the state’s 

citizens. These missions were forestry, horticulture, aquaculture, livestock, energy, water, 

tourism, sericulture, and apiculture, more colloquially known as beekeeping (12th Five 

Year Plan 2012-17: Objectives, Strategies and Priorities of the 12th Plan 2012, 40).  

These missions’ relationships summarized in Figure 1 and their vision statements 

in Table 2 reflect the state’s primary focus on realistic means of economic development 

for improving the lives of many in the state’s traditional strength areas, rather than lofty 

visions of advanced technology or massive economic investment. At an elevated level, 

these missions and their associated visions, objectives, and supplemental program details 
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provide a robust qualitative picture of what the state set out to achieve. However, this 12th 

FYP also put out measurable, specific metric level goals within these missions as were 

described in “Annexure – II - Physical Targets and Achievements” (12th Five Year Plan 

2012-17: Physical Targets and Achievements 2012). 

 
Figure 1 Meghalaya’s 12th FYP Mission Infographic [12th Five Year Plan 2012-17: Objectives, Strategies and 
Priorities of the 12th Plan 2012, 41] 
 
 
 
Table 2 Meghalaya’s 12th FYP Mission Vision Statements [12th Five Year Plan 2012-17: Objectives, Strategies 
and Priorities of the 12th Plan 2012, 41] 
 Mission Vision Statement 
Apiculture Upscale and promote apiculture as an organized industrial 

enterprise so as to provide livelihood and gainful employment 
opportunities and to improve rural economy and the ecological 
system of the state. 
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Aquaculture To achieve self-sufficiency in fish production within the state, 
tapping the potential of water resources in the State thereby 
generating employment for the people and sustaining their 
livelihood. 

Forestry and 
Plantation Crops 

To conserve forests and wildlife of the State in a manner which 
includes preservation and maintenance of the dense forests and 
habitats, as also up-gradation and restoration of degraded forests, 
with a view to ensure, on sustainable basis, a healthy natural 
environment, environmental stability and a robust ecological 
balance and also to ensure sustained legitimate tangible and 
intangible benefits of forests to the people of the State 

Horticulture To help the farmers of the state to achieve increased production 
and productivity through technological interventions and support 
and service facilities to emerge as a “horticulture Hub” of the 
north-east 

Livestock To have an efficient and sustainable production and marketing of 
livestock and livestock products for domestic and export markets 

Rural Energy 
Mission 

To create awareness, to develop and use non-conventional 
energy to meet power deficit in the state as well as to reach out 
to the villages not yet covered under the electrical grid network 
and to initiate joint operations of the public and private sector in 
conceptualizing and facilitating a cleaner approach to power 
generation in the state. 

Sericulture and 
Weaving 

To strengthen the handloom industry and make it globally 
competitive, by facilitating and enabling technological up-
gradation including pre-loom and post-loom section in addition 
to the manufacturing section, and product diversification with 
special emphasis to blend products and innovative marketing 
strategies. 

Tourism To harness the potential of tourism as an organized industry 
which will go a long way to promote livelihood and gainful 
employment opportunities and improve rural economy. 

Water To promote Integrated Water Resources in the state of 
Meghalaya to conserve and use water judiciously. 

 
 
 

1.6 Meghalaya’s 11 Districts Related to the 12th FYP 

Even though state level FYP information and goals were publicly available, there 

seemed to be no goals set at the district level, nor any available district analysis that 

showcased metric actuals achieved throughout the plan to reveal how districts were able 
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to contribute to the state’s goals. This glaring lack of analysis led to this research and 

what appears to be the first publicly available investigation into district level metric 

actuals compared to the state-level planned targets. Interestingly, at the start of the 12th 

FYP in 2011, Meghalaya still only possessed seven districts, but by the end of it, the state 

contained today’s amount of 11 districts with due to partitioning throughout the summer 

of 2012. The introductory document for the state’s FYP still shows an outdated map of 

the state containing seven districts and thus further reinforces the lack of data and 

documentation updates (12th Five Year Plan 2012-17: Introduction 2012). 

These 11 districts can be divided into four main groupings, largely focused 

around their primary tribal demographics. Grouping one, which primarily contains the 

Garo tribal populace, contains South West Garo Hills, West Garo Hills, East Garo Hills, 

South Garo Hills, and North Garo Hills, all of which are known primarily for agriculture. 

Grouping two, centered around the Khasi tribal populace, contains West Khasi Hills, 

South West Khasi Hills, and East Khasi Hills that also contains the state capital, Shillong, 

and is the most economically diverse. Grouping three, centered around the Jaintia tribal 

populace, contains West Jaintia Hills and East Jaintia Hills, and whose economy was 

largely based around now outlawed coal mining. Finally, the fourth grouping that 

contains only one district, Ri-Bhoi, is known primarily for agriculture, relatively new 

heavy industry investment, and being less hilly than the other three areas. 

Economically, almost all districts rely primarily on agriculture but for different 

yields crops depending on the location. East Khasi Hills with the capital of Shillong is 

traditionally the most diversified and wealthy while the second wealthiest is West Garo 
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Hills with the regional capital of Tura. Tourism, horticulture, mining, and hydroelectric 

power are the remaining primary sources of economic opportunity throughout the state 

(Industrial Development & Economic Growth in Meghalaya 2020). These districts 

receive FYP allocations differently so understanding how they contribute to the state’s 

overall goals helps reveal which of those districts require additional support. 

Furthermore, knowing how Meghalayan citizens would react to this information could 

help other citizens and the government make better economic development decisions. In 

order to conduct an analysis on these actuals against their goals, the author needed to first 

find available data, create a publicly available digital environment where data could be 

analyzed, and then understand the perspective of Meghalayans. 
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2 DATA INPUTS & DIGITAL TOOLS 

Up to date, easily usable, and accessible data was notoriously difficult to find and 

there were no digital tools available which contained any of the 12th FYP plan data at the 

national, district, or state level. This meant that significant effort was required to acquire, 

validate, and stage accurate, publicly available data. Furthermore, these deficiencies 

meant that a net-new digital tool needed to be created from scratch in order to conduct 

self-service analyses for all users. Fortunately for wrangling the data, Meghalaya’s 

Planning Department hosted most of the statistical metrics in different areas throughout 

their website and for the digital environment creation, the author had access to a variety 

of digital tools, both open source and proprietary, to synthesize an ideal environment for 

public consumption.  

2.1 Data Wrangling 

The India’s National Informatics Centre, Ministry of Electronics & Information 

Technology, maintains a website called data.gov.in which serves as the nation’s 

centralized open government data platform. Unfortunately, it is poorly tagged, immensely 

difficult to navigate, contains largely out of date data, and is disconnected from state and 

district level information throughout the country, particularly those in the Northeast 

India. After failing to find relevant or up to date information about Meghalaya’s progress 

towards the 12th FYP, let alone anything at its district level, the authors turned to the state 

Planning Department’s website. While still in need of a better user experience, 
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organization, and overall data availability, it nonetheless contained a superior amount of 

relevant information from when the 12th FYP kicked off.  

2.1.1 Meghalaya’s 12th FYP Goals 

Meghalaya’s Planning Department has an entire section of its website dedicated 

to the state’s 12th FYP with 35 relevant documents covering all sectors (12th Five Year 

Plan 2012-17 2012). These are highly useful for those seeking to understand the 

government’s holistic plans and associated details, but, the section contains no updated 

information or data actuals about how any of it unfolded throughout the 12th FYP. 

Furthermore, all documents are uploaded as PDFs and therefore highly manual when 

mining statistics, even when using the PDF to Excel extraction functionality. Thankfully, 

there is a 62-page PDF of data tables called, “Annexure – II – Physical Targets and 

Achievements” which contains a treasure trove of “Twelfth Five Year Plan 2012 – 2017 

(tentative) Targets” for a massive set of metrics (12th Five Year Plan 2012-17: Physical 

Targets and Achievements 2012). An example of these goals can be seen in Table 3. This 

document was perfect for identifying and extracting statistical targets for the 12th FYP at 

the state level, but there were two pending issues. One, none of the 12th FYP targets for 

any of the metrics were set at the district level, and two, actual achievements for these 

metrics throughout the five-year period were nowhere to be found. 
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Table 3 Meghalaya’s 12th FYP Physical Targets and Achievements for Agriculture [12th Five Year Plan 2012-
17: Physical Targets and Achievements] 

 
 
 
 
2.1.2 Meghalayan District-Level Metrics 

The greatest challenge was finding accurate, up-to-date metric data for any of the 

years during the 12th FYP at the Meghalayan state and district levels. Searching through 

data.gov.in again proved futile and there were no natural links from Meghalaya’s 

Planning Department on their 12th FYP page. Navigating through the labyrinthian 
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website, the author discovered the “Publications from Directorate of Economics and 

Statistics” page which contains over 100 PDF documents and PDF statistical tables on 

random economic topics for equally disparate years ranging from 1970 to 2019 

(Publications from Economics and Statistics 2020). There is little organization on this 

page and few indicators of what each PDF contains, but after digging, the “District level 

Key Statistics” section fatefully contained “District Level Statistics Meghalaya, 2018,” 

seemingly the first district level statistical update since 2002 according to the website’s 

available options (District Level Statistics Meghalaya, 2018 2020). 

District Level Statistics Meghalaya, 2018, is a PowerPoint, PDF document that 

was released on July 12th, 2018 by the Joint Director of Economics and Statistics, A.M. 

Laloo for the benefit of “Administrators, Planners, Research Scholar and Enthusiastic 

Researchers and all others who involved themselves in the process of economics 

Development of the State” (District Level Statistics Meghalaya, 2018 2020). The report’s 

preface section articulates how all statistics were collected from different departments 

throughout Meghalaya and originally published in pieces by those departments, thus 

illustrating the disparate nature of the state’s and districts’ publicly available data 

(District Level Statistics Meghalaya, 2018 2020). Aside from the preface and table of 

contents, most of the report’s 70 pages contains data tables for 12 metric areas which 

cover different years from 2011 – 2016, depending on the metric identified, broken out 

by all 11 Meghalayan districts. Serving as the most authoritative, accurate, and up-to-date 

metric data publicly available at the state and district level, this critical document allowed 

the author to conduct their analysis against the state’s 12th FYP goals.  
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While serving as the greatest available data resource for the topic at hand, there 

are important three flaws to note. One, despite containing a huge number of metrics, 

these are not a perfect one to one match between the actuals and the goals, thus requiring 

the author to limit the analysis to only those available between both documents. Two, like 

the 12th FYP goals, these data tables reside in a PDF document that had to be manually 

converted into a usable Excel format. Three, not all metrics contained five years of data, 

and none of them contained data from the final year of the 12th FYP, 2017, which means 

general trends and assumptions need to be taken for all metrics since no data from 2017 

could be found anywhere for relevant metrics. 

2.1.3 Map Data 

India’s government is notoriously particular about its geography and maps of the 

country, particularly international border areas, are required to portray certain attributes. 

This is particularly true for all Northeast Indian states which share more border area with 

other countries than with the rest of India, most of which have a history of conflict. 

China, Bangladesh, Bhutan, Myanmar, and Nepal surround the region while Meghalaya’s 

entire southern border is shared with Bangladesh and on a clear day you can see Bhutan’s 

Himalayan peaks from the Meghalayan capital, Shillong. Most maps available online 

through Indian government agencies are formatted as static, non-editable pictures rather 

than having geospatial data copies available for download.  

Tracking down an accurate, non-controversial, and geospatially editable map of 

Meghalaya with district boundaries was very difficult, but thanks to GADM.org, a 

foundational option with the entire nation’s district level boundaries was discovered. 
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Unfortunately, this only publicly available source had its district borders for Meghalaya 

bizarrely contain only 10 of the 11 districts and had lopped off part of one of the other 

districts as a floating partition. Thanks to the digital tools available to the author, both 

issues could be solved to edit the map and thus create a usable, directionally accurate map 

of all 11 Meghalayan districts.  

2.2 Digital Tool Selection 

Once the data was successfully wrangled, digital tools needed to be selected that 

would best serve the author’s quest to conduct a district-level analyses and create a digital 

environment that could be made available to the general public. Due to the disparate data, 

different data types, incomplete maps, and user experience requirements, the selected 

tools each served a distinct purpose and were a mix of proprietary and open source. 

2.2.1 Microsoft Excel 

Selecting a foundational metric data staging tool, the author considered several 

requirements: the metric data was simple, static, relatively straightforward for mapping, 

and needed to be quickly manipulated. Additionally, author familiarity and existing tool 

licenses led to the selection of Microsoft Excel as the foundational metric data staging 

tool. This guaranteed the simplicity required to support the analysis and overall digital 

environment. 

2.2.2 QGIS 

Next, an open source mapping tool that could easily, and quickly, handle basic 

manipulation of the district level geospatial data was required. With many options to 

choose from, the author selected QGIS thanks to its robust geospatial toolkits, easy to use 
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interface, and ability to seamlessly ingest and output geospatial data in a variety of 

formats. Author familiarity with the tool and a desire to create a publicly available 

geojson file output were additional important factors. 

2.2.3 Microsoft’s Power BI with Mapbox Plugin 

Analysis tool options were by far the most diverse and the author needed one that 

would be flexible enough to easily ingest, store, and analyze data, be able to dynamically 

render customized geojson maps with associated data, deliver complex data filtering 

abilities across multiple visualizations and tables, have a sleek set of customizable 

visualization options, contain public sharing capabilities, provide the greatest end-user 

self-service experience, and be familiar to the author. This is a steep set of requirements 

and thankfully, Microsoft’s Power BI analytics platform coupled with a natural, natively 

supported Mapbox plugin covered all of them. Deciding to use a mixed proprietary, open 

source tool not traditionally utilized in geospatial analytics allowed the author to meet 

their requirements while showcasing a unique data visualization and analysis approach 

that is far more common in, and essential to, the corporate business world. 

2.3 Digital Environment Creation Process 

Thanks to the disparate nature of Meghalaya’s metric data, the lack of a publicly 

available map inclusive of all 11 state districts, the requirement of self-service analysis 

for all users of the visualization tool, and the need to host all thesis aspects publicly, a 

particular digital environment needed to be created. This digital environment required 

chronological steps to enable its full required capabilities which are detailed below. 
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2.3.1 Step 1: Download Base Map Shapefile 

 A base map shapefile containing all of India’s district level political boundaries 

was identified and freely downloaded from GADM.org. This file contained 2340 attribute 

rows across 15 columns with each tuple identifying sub-districts, districts, district capital 

cities, and states across all of India’s 28 states and union territories. Once its zipfile was 

downloaded, pulling it into QGIS showed all boundaries located within India and their 

associated attributes. 

 
 

 
Figure 2 GADM Sub-District and District Map Shapefile in QGIS with no Filter Applied 
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Table 4 Excerpt of GADM Sub-District and District Map Shapefile Attributes in QGIS with no Filter Applied 

 

 
 
2.3.2 Step 2: Edit Map Shapefile & Attributes using QGIS 

After the GDAM basemap Shapefile has been pulled into QGIS, there were 

clearly far too many attributes since we only wanted to focus on Meghalaya’s. Using a 

basic filter expression, “name_1” IS NOT ‘Meghalaya’, enabled us to home in just on the 

Meghalayan districts. However, as seen in Figure 3, the GADM file only shows 10 

districts in the state and contains a sliver of land in the northwest part of the state which 

should be attached to the district below it. This GADM shapefile, the best publicly 

available option online, was missing the state “East Jaintia Hills.” Utilizing QGIS’s 

editing features allow the author to divide the mega-district of “West Jaintia Hills” into 

its correct “East Jaintia Hills” and smaller “West Jaintia Hills.” Furthermore, that small 

sliver of rogue land was combined with its correct district below it, “West Garo Hills”, to 

finally create the correct shapefile of Meghalaya’s 11 districts as can be seen in Figure 3. 
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Figure 3 GADM Sub-District and District Map Shapefile in QGIS with Filter Applied and Expression Shown 
 
 
 

Figure 4 GADM Sub-District and District Map Shapefile in QGIS after Filter Permanently Applied and all Non-
Meghalayan Districts Removed 
 
 
 
Table 5 GADM Sub-District and District Map Shapefile Attributes in QGIS after Filter Permanently Applied 
and all Non-Meghalayan Districts Removed 
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2.3.3 Step 3: Upload Edited Map File into Mapbox Studio & Create Custom Style 

Once the finalized shapefile was created thanks to QGIS, it then needed to be 

transformed into a geojson format and then uploaded into Mapbox. Changing the file 

format from a shapefile into geojson was simple enough in QGIS before being uploaded 

into Mapbox Studio as a publicly available file called “Meghalaya_district-61wrhz” 

which can be seen in Figure 5. Additionally, it was necessary to create a customized 

Mapbox Style using lighter grays, blues, and Effra font to achieve a nicer visualization 

aesthetic in Power BI via the Mapbox plugin that can be seen in Figure 6. 

 
 

Figure 5 Finalized Geojson File Uploaded to Mapbox Studio as Meghalaya_district-61wrhz 
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Figure 6 Customized Mapbox Style as seen in Mapbox Studio 
 
 
 
2.3.4 Step 4: Integrate Edited Map File from Mapbox Studio into Power BI 

Once the customized Mapbox Style and Meghalaya district map were ready via 

Mapbox Studio, they were then both then uploaded into Power BI using the Mapbox 

plug-in. All of these pre-processing steps were required in order to make the map usable 

in Power BI and inputting its dynamic geojson format in Power BI required a Mapbox 

Studio account access token, a customized Map Style that utilized the Mapbox Style built 

for this thesis input via Style URL, and finally inputting the Mapbox API URL to link it 

all together. All these steps can be seen in Figure 7 as part of Power BI’s visualization 

component menu and the foundational visualization output of Meghalaya’s districts 

which can be seen in Figure 8.  
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Figure 7 Power BI’s User Interface Showing the Integration of the Meghalaya Geojson File and Customized 
Mapbox Style 
 
 
 

Figure 8 Screenshot of the Finalized Integration between the Customized Meghalaya Geojson File, the 
Customized Mapbox Style, and Power BI 
 
 
 
2.3.5 Step 5: Integrate Manually Wrangled Data into Power BI 

Once the map environment was prepared, Power BI then needed the master data 

file that was manually assembled from two different sources. Uploading the .xlsx file is 

very simple in Power BI with its native capabilities permitting it to happen within 
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seconds. Using “District Name” as the unique key in the metric data allowed it to be 

matched up with the same unique key for “name_1” in the geojson file. Due to Power 

BI’s powerful visualization capabilities, this data linkage and the format both were in 

allowed for immediate, dynamic self-service to sort metrics by district.  

2.3.6 Step 6: Create Calculated Fields in Power BI 

The structed master data file needed to be parsed out by each metric for each year 

by each district and Power BI permits easily creatable calculated fields to achieve this 

task. For each of the 38 metrics, an individual corresponding calculated field needed to be 

created in order to parse out the data properly via to-be-created visualizations and filters. 

An example of these structurally identical fields can be seen in Figure 9. 

 
 

 
Figure 9 Example of Structurally Identical Calculated Fields for all 38 Metrics in Power BI 
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Figure 10 Power BI Screenshot of Some of the Calculated Fields Created to Provide Self-Service Analysis 
Capabilities for all Users 
 
 
 
2.3.7 Step 7: Build Visualizations in Power BI 

The final step in creating the digital environment was to build the analysis layers 

and visualizations within Power BI once the data and map files were uploaded and 

collated. First, four foundational visualizations were created for different aspects of 

analysis: three cards and one line chart. The first card showed the “State-Level 12th Year 

Plan Goal in 2015-2016” which was the final number assigned by the state’s Planning 

Department for the end of the 12th FYP. The second card showed the “Last Publicly 



31 
 

Available State-Level Actual Amount in 2015 – 2016” which represented the final year 

of data made publicly available by Meghalaya’s planning department and therefore the 

closest the public can come to understanding if the state was on track to meeting its goals. 

The third card showed the “District Level Contribution Amount” which would start as the 

collated amount across the state’s districts but be able to drill into specific district 

contribution amounts. The final foundational visualization, as shown in Figure 12, was a 

line chart which compared all the districts’ metrics from 2011 – 2016 for each of the 

years. For all these visualizations, they only show data made available by Meghalaya’s 

Planning department and anything not available shows up as “blank” or a “0” value.  

 
 

 
Figure 11 Screenshot of the Summarized, Dynamic Metrics in Power BI that Shows Users Different Information 
that Reflects Their Choices 
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Figure 12 Screenshot of the Trend-Over-Time Visualization which Compares all Districts for Selected Metrics 
 
 
 
2.3.8 Step 8: Build Analysis Filters in Power BI 

The final step in creating the digital environment was creating three global filters. 

Each of these filters, used in any combination, filter each other and the visualizations to 

show only the appropriate data based on the specific combination of criteria selected. The 

“category” filter, seen in Figure 13, shows the nine major metric categories included in 

the analysis tool. The “metric” filter, seen in Figure 14, contains the granular levels of 

data for each one of the metrics included in the analysis tool and contain a total of 38. 

Both the “category” and “metric” filter have multi-select functionality, but the most 

effective way to use them is by selecting them one at a time. The final filter, seen in 

Figure 15, is the “year” filter which was defaulted to the latest year in available data, 

2015 – 2016, and allows users to only select a single year range. 
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Figure 13 Screenshot of the Category Filters for the Metrics Created in Power BI 
 
 
 

 
Figure 14 Screenshot of the Metric Filters for the Metrics Created in Power BI 
 
 
 

 
Figure 15 Screenshot of the Year Filters for the Metrics Created in Power BI 
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Figure 16 Screenshot of the Final Completed Digital Environment Created in Power BI with the Mapbox Plugin 
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3 ANALYSIS METHODOLOGY 

3.1 Quantitative Method: Power BI Analysis 

Once data was correctly wrangled and fully assembled the digital environment, 

the primary method of quantitative analysis was performed using the visualizations and 

filter functions built in Power BI. As a self-service digital environment, the Power BI 

with Mapbox plugin allowed the author to analyze each metric category and each metric 

for every year it was recorded. Based on the author’s selection, summarized metric data 

dynamically showed what the State-Level 12th FYP goal was, what the Last Publicly 

Available State-Level Actual Amount in 2015-2016 was, and what the District Level 

Contribution Amount was. Finally, the dynamic trend line of yearly actuals compared the 

same metric across all districts and allowed the author to make assumptions about the 

final output at the end of the FYP in 2017. All these analytical findings were manually 

recorded and collated to make assumptions and conclusions.  

3.2 Qualitative Method: Meghalayan Citizen End-User Feedback Survey  

Once the digital environment was created and the author could conduct metric 

analyses, it was also ready to be shared with citizens of Meghalaya without sharing any 

prior analysis results; this tool was theirs to interpret freely. Even though the digital 

environment and foundational data was publicly available via Github, the author still 

needed to point Meghalayan citizens to the correct Github link and survey link. Sent to an 

estimated over 100 participants across Meghalayan districts, this crowdsourced end-user 

feedback was submitted anonymously through a simple survey, an approach for data 



36 
 

collection endorsed by Goodchild et al. (2005), Rice et al. (2012), and Qin et al. (2015). 

This openly accessible survey remained open for one week, contained nine questions, and 

was initially sent to the author’s friends and family who then forwarded it on to 

additional Meghalayan citizens unknown to the author. Explicit instructions were 

provided that asked the anonymous respondents to provide unbiased, honest answers, and 

none of their identifiable personal information was captured. Figure 17 shows a 

screenshot of the survey format while Table 6 shows the questions posed. 

 
 

 
Figure 17 Screenshot from the First Question in the Meghalayan Citizen End-User Feedback Survey User 
Interface 
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Table 6 Meghalayan Citizen End-User Feedback Survey Questions and their Answer Types 
Question Answer Type 
What is your primary job function/background? Open Text 
Which of the 11 Meghalayan districts have you 
lived in or spent significant time in? 

Dropdown for 11 Districts: 
• East Garo Hills 
• East Jaintia Hills 
• East Khasi Hills 
• North Garo Hills 
• Ri Bhoi 
• South Garo Hills 
• South West Garo Hills 
• South West Khasi Hills 
• West Garo Hills 
• West Jaintia Hills 
• West Khasi Hills 

Have you seen any results or analysis after the 
completion of the 12th 5th Year Plan? 

Boolean, yes or no 

Are the statistics at the district-level representative 
of what you thought they would be? 

Boolean, yes or no 

If yes, why? If no, what metric(s) surprised you and 
why? 

Open Text 

How useful do you think this information will be 
useful to - State Government? 

Dropdown for Five Levels: 
• Very useful 
• Useful 
• Fairly Useful 
• Slightly Useful 
• Not Useful 

How useful do you think this information will be 
useful to - Industries/Companies? 

Dropdown for Five Levels: 
• Very useful 
• Useful 
• Fairly Useful 
• Slightly Useful 
• Not Useful 

How useful do you think this information will be 
useful to - Meghalaya's citizens? 

Dropdown for Five Levels: 
• Very useful 
• Useful 
• Fairly Useful 
• Slightly Useful 
• Not Useful 

What additional information or improvements 
would you suggest be included in this tool to make 
the analysis more useful? 

Open Text 
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4 FINDINGS & ANALYSIS 

4.1 Quantitative Findings: Power BI Analysis Results 

Since this analysis focused on net new public contributions via geographically 

driven economic analysis of the districts, it primarily concerns data that contained both 

actuals and FYP goals. Research was limited due to the lack of publicly available data at 

the state or district level for any of these metrics for the final year of the 12th FYP, 2017, 

and therefore projections and assumptions based on data actual trends over the prior years 

were required. With the Planning Department of Meghalaya’s target goals and their 

wrangled actuals across multiple metrics as the foundation, the author also included data 

points from their 2018 report without goals that supplemented those with explicit state 

goals from the 12th FYP. Due to the lack of apparent publicly available analysis done on 

any of these metrics, the author’s findings appear to be new and subsequently would need 

to be compared to other analytical results once they readily existed. 

Overall, analysis findings revealed that only five metrics across four discrete 

districts appeared to be on track to meet their 12th FYP targets while year-over-year 

metric trends exposed inter-district disparities in economic development with some 

contributing far more to FYP actuals than others. Further evidence of inter-district 

inequality came from reviewing supplementary metrics that did not contain FYP goals. 

4.2 Metric Category: Agriculture 

As Meghalaya’s largest economic sector is agriculture, it unsurprisingly contains 

the most amount of available data and FYP goals. This category contains 16 metrics, with 
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three belonging to land utilization measured in hectares, and 13 related to crop 

production. For land utilization, analysis shown in Figure 18 reveal that West Garo Hills 

contains the highest number of utilized hectares for agricultural use with more than 

double the next state, East Khasi Hills. Year-over-year analysis reveals that from 2012 

through 2014 land utilization in West Garo Hills was 24% higher than later years from 

2014 through 2016 while other states slightly increased their own land utilization during 

the later period to supplement the leader’s reduction that can be seen in Figure 19.  

Based on the trends, this meant that as of 2016, the collective districts were not on 

track to meet all three of the analyzed state-wide goals for land utilization. These deltas 

can be seen in Table 7. 

 
 

Table 7 District-Level Analysis Summary for Agriculture Metrics: Land Utilization in Hectares 
Agriculture 
Metric: Measured 
in Hectares 

Overall 
Actual in 
2015 - 2016 

12th 
FYP 
Goal 

Highest 
Contributing 
Districts 

Lowest 
Contributing 
Districts 

Area Sown More 
than Once 

57,276 115,000 West Garo Hills: 
18,668 

East Jaintia Hills: 
48 

Net Area Sown 286,325 310,000 West Garo Hills: 
73,241 

South West Khasi 
Hills: 11,010 

Total Cropped Area 343,601 425,000 West Garo Hills: 
91,909 

East Jaintia Hills: 
11,119 
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Figure 18 Screenshot of Land Utilization Actuals and Goals Compared by Each District and Over Time, 
Primarily for the Years from 2015 – 2016 
 
 

 
Figure 19 Screenshot of Land Utilization Actuals and Goals Compared by Each District and Over Time, 
Primarily for the Year 2012 – 2013, when it was at its Peak During the 12th FYP 
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For Crop Production, analysis shown in Figure 20 and Table 8 reveal that West 

Garo Hills again leads the metric category and yielded the most tons of production 

between 2012 and 2016 but that overall there was more equity between districts. Year-

over-year analysis reveals that from 2012 to 2013, the districts produced greatest number 

of crop tons before dropping and remaining at a stagnant state for the remaining years.  

Trends show that as of 2016, the collective districts were not on track to meet all 

13 of the analyzed state-wide goals, but for individual crops, they appeared to indeed be 

heading toward achieving final goals and some, such as the Production of Citrus Fruits 

had already been achieved. One of the most equitably produced crops looked to be Maize 

which can be clearly seen in Figure 21 but for some crops like Cotton, Potato, and Jute, 

entire district regions produced 0 or next to 0 tons. The most overall highly produced 

crop of those 13 metrics measured was Rice with 33% of the share, more than double the 

next largest crop of Potato at 15% of the share, and drastically higher than the lowest 

produced crop, Wheat, with a paltry 0.09% of overall production share. All actual versus 

goal deltas can be seen in Table 8. 

 
 

Table 8 District-Level Analysis Summary for Agriculture Metrics: Crop Production in Tonnes 
Agriculture 
Metric: 
Measured in 
Tonnes 

Overall 
Actual in 
2015 – 2016 

12th 
FYP 
Goal 

Highest 
Contributing 
Districts 

Lowest 
Contributing 
Districts 

Production of 
Banana 

88,709 94,440 East Garo Hills: 
27,159 

East Jaintia Hills: 
346 

Production of 
Citrus Fruits 

54,054 52,850 East Khasi Hills: 
29,058 

West Khasi Hills: 
517 

Production of 
Cotton 

8,928 18,350 West Garo Hills: 
5,569 

Ri Bhoi, West 
Khasi Hills, 
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South West Khasi 
Hills, East Khasi 
Hills, West 
Jaintia Hills, East 
Jaintia Hills: 0 

Production of 
Ginger 

65,979 80,210 East Garo Hills: 
22,153 

East Jaintia Hills: 
150 

Production of Jute 68,281 99,660 West Garo Hills: 
41,530 

Ri Bhoi, West 
Khasi Hills, 
South West Khasi 
Hills, East Khasi 
Hills, West 
Jaintia Hills, East 
Jaintia Hills: 0 

Production of 
Maize 

41,242 69,390 West Garo Hills: 
7,356 

North Garo Hills: 
561 

Production of 
Papaya 

6,587 9,380 Ri Bhoi: 1,592 East Jaintia Hills: 
7 

Production of 
Pineapple 

123,126 125,070 Ri Bhoi: 45, 706 East Jaintia Hills: 
224 

Production of 
Potato 

140,311 267,550 East Khasi Hills: 
96,675 

North Garo Hills: 
27 

Production of 
Rabi and Other 
Pulses 

8, 292 10,560 West Garo Hills: 
3,102 

South West Khasi 
Hills: 23 

Production of 
Rapeseed and 
Mustard 

9,466 24,410 West Garo Hills: 
5,315 

South West Khasi 
Hills: 7 

Production of 
Rice 

301,076 330,240 West Garo Hills: 
96,499 

South West Khasi 
Hills: 3431 

Production of 
Wheat 

875 2,850 South West Garo 
Hills: 408 

South Garo Hills, 
South West Khasi 
Hills, Eat Khasi 
Hills, Ri Bhoi, 
West Jaintia 
Hills, East Jaintia 
Hills: 0 
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Figure 20 Screenshot of All 13 Metrics for Crop Production Actuals and Goals Compared by Each District and 
Over Time 
 
 
 

Figure 21 Screenshot of the Maize Metric for Crop Production Actuals and Goals Compared by Each District 
and Over Time 
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4.2.1 Metric Category: Co-Operation 

In a tribal society, co-operative economic groups and outcomes are an important 

measure of activity and a productive way of engaging citizens in commerce at the 

grassroots level. Furthermore, it is a good measure of wealth distribution among citizens. 

This category contains 3 metrics, with only one, Working Capital in Rupees, having both 

a state level goal and district level actuals. The other two, Shared Capital in Rupees and 

Number of Co-Operation Societies, do not have state goals, but their inclusion helps 

contextualize Meghalaya’s performance in this sector.  

For Working Capital in Rupees, analysis shown in Figure 22 reveal that East 

Khasi Hills contains a disproportionately large share amongst other districts at 90%, 

while the next largest district, West Jaintia Hills holds a mere 6% and the other nine 

districts splitting the measly remaining 4%. To further compound the working capital 

divide, year-over-year analysis from 2012 through 2016 reveals that East Khasi Hills 

continued increasing its share each year while all other districts remained largely static.  

Considering the drastic working capital gap, this unsurprisingly meant that as of 

2016, the collective districts were not on track to meet the state FYP goal. The additional 

metric of Shared Capital in Rupees didn’t have a state goal, but its inclusion in the 

analysis revealed a continuation of this trend with East Khasi Hills possessing 62% of 

funds and trending upward, while the other districts remained stagnant over the years. 

With East Khasi Hills possessing 90% of Working Capital and 62% of Shared Capital for 

Co-Operation societies, the third supplemental metric, Number of Societies, is the most 

indicative of growing district disparity at the grassroots level. East Khasi Hills contains 
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only 24% of Co-Operation Societies while the subsequent districts have a far more 

equitable number with the next four containing 18%, 15%, 13%, and 9% respectively. 

This means that 24% of the state’s Co-Operation Societies in a single district possess 

90% of the state’s Working Capital and 62% of its Shared Capital. It is not hard to make 

conclusions how East Khasi Hills is by far the wealthiest district in the states and how 

many of the other districts lag significantly at grassroots levels. 

 
 

Table 9 District-Level Analysis Summary for Co-Operation Metrics: Available Capital in Rupees 
Co-Operation 
Metric: 
Measured in 
Rupees 

Overall 
Actual in 
2015 - 2016 

12th 
FYP 
Goal 

Highest 
Contributing 
Districts 

Lowest 
Contributing 
Districts 

Working Capital 227,811 400,000 East Khasi Hills: 
204,129 

East Jaintia Hills: 
0 

Shared Capital 9,132 N/A East Khasi Hills: 
5,642 

East Jaintia Hills: 
0 

 
 
 
Table 10 District-Level Analysis Summary for Co-Operation Metrics: Registered Co-Operation Socities 
Co-Operation 
Metric: 
Measured in 
Number 

Overall 
Actual in 
2015 – 2016 

12th 
FYP 
Goal 

Highest 
Contributing 
Districts 

Lowest 
Contributing 
Districts 

Co-Operation 
Societies 

1,460 N/A East Khasi Hills: 
354 

East Jaintia Hills, 
North Garo Hills, 
South West Garo 
Hills: 0 
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Figure 22 Screenshot of Co-Operation Working Capital Disparity for Actuals and Goals Compared by Each 
District and Over Time  
 
 
 

Figure 23 Screenshot of the Number of Co-Operation Societies Registered Across All Districts Compared by 
Each District and Over Time 
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4.2.2 Metric Category: Fisheries 

As a landlocked hilly state, Meghalaya also happens to receive among the world’s 

most rainfall per annum and two of its towns in East Khasi Hills, Mawsynram and Shella, 

both hold the record for the first and second most rainfall out of all cities globally (Sawe 

2016). This wet climate feeds its many rivers that flow into the Bengal Plains and the 

Brahmaputra Valley. As a result of historically available river fish in the state’s diet, 

commercial fisheries are an increasingly important component of the economy as climate 

change, increased populations, and overfishing stretches available supplies. The 12th 

FYP even factors fisheries into multiple missions; aquaculture, water, and tourism. 

Containing a single analyzed metric, Number of Fishseed Farms, Meghalaya was 

well on its way to achieving its FYP goal of 15 as of 2016 and their balanced placement 

throughout the state shows the attention placed onto inner-state consumption considering 

the underdeveloped supply chain infrastructure. Ri Bhoi district contained the most with 

four, six other districts possessed at least one Fishseed Farm. 

 
 

Table 11 District-Level Analysis Summary for Fisheries Metrics: Number of Fishseed Farms 
Fisheries Metric: 
Measured in 
Number 

Overall 
Actual in 
2015 - 2016 

12th 
FYP 
Goal 

Highest 
Contributing 
Districts 

Lowest 
Contributing 
Districts 

Fishseed Farms 14 15 Ri Bhoi: 4 East Jaintia Hills, 
North Garo Hills, 
South West Garo 
Hills, South West 
Khasi Hills: 0 
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Figure 24 Screenshot of Fishseed Farm Actuals and Goals Compared by Each District and Over Time 

 
 
 

4.2.3 Metric Category: Livestock and Veterinary Institutions 

Meghalaya is one of the few Indian states where beef is a staple food and its large 

Christian and native religions populations consume, sell, and buy it openly. Pork is 

another major dietary staple throughout the state. With both animals and others, livestock 

and veterinary institutions are important parts of economic development and the FYP. 

This category contains two analyzed metrics: Number of Veterinary Dispensaries, and the 

Number of Veterinary Hospitals. Year over year analysis shows steady, but low, rises in 

the number of dispensaries while the number of hospitals, four, remains stagnant for the 

years available from 2012 through 2016. These metrics show reasonably equitable 

distribution throughout the state as shown in Figure 25 although the most dispensaries 

were within East Khasi Hills which had 19% overall as of 2016. Other districts were not 
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too far although with only one year missing, its more than likely the state did not achieve 

its dispensary goal by the end of the 12th FYP considering the investment in capital and 

skilled labor required. The plan started with four Veterinary Hospitals and its state goal 

was also four, so it seems that the Planning Department deemed this number enough to 

handle the districts’ major veterinary service needs. 

 
 

 
Figure 25 Screenshot of Veterinary Dispensary Actuals and Goals Compared by Each District and Over Time 
 
 
 
Table 12 District-Level Analysis Summary for Livestock and Veterinary Metrics: Number of Buildings 
Livestock and 
Veterinary 
Metric: 
Measured in 
Number 

Overall 
Actual in 
2015 - 2016 

12th 
FYP 
Goal 

Highest 
Contributing 
Districts 

Lowest 
Contributing 
Districts 

Dispensaries 114 147 East Khasi Hills: 22 North Garo Hills: 
4 

Hospitals 4 4 East Khasi Hills, 
West Khasi Hills, 

N/A 
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West Garo Hills, 
West Jaintia Hills: 1 

 
 
 
4.2.4 Metric Categories Without Collated State Metric Goals 

Since limited data availability prevented additional metrics from being compared 

to Meghalaya’s 12th FYP goals, the author selected a few supplemental metrics from the 

Planning Commission’s 2018 actuals report that helped to further illustrate the disparities 

among districts. These disproportions strongly reflect this research’s earlier assertions 

that India’s central government neglected active engagement with the region as a whole 

and left the states to fend for themselves as their governments attempted to disburse funds 

according to central FYPs that dictated spending on endeavors nonapplicable to local 

populations. This contributed to decades of overly consolidated wealth and economic 

development around the capital city of Shillong in East Khasi Hills and meant that 

peripheral districts with lower population levels received less funding.  

While none of these had available state goals for the FYP, supplemental metric 

categories of Communication, Electricity, Industries and Joint Stock Companies, Road 

and Transport help illustrate Meghalaya’s constantly growing inter-district economic 

development gap. Communication’s metric is Broadband Subscribers which shows 78% 

live in East Khasi Hills and the next highest, 11%, belonging to West Garo Hills, while 

the district of North Garo Hills had 0 broadband subscribers as of 2016. Access to PC 

based internet clearly gives districts an economic competitiveness edge, and these metric 

actuals show how disproportionate access can further increase district gaps. 
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Figure 26 Screenshot of Broadband Subscriber Actuals Compared by Each District and Over Time  
 
 
 

Electricity is one of the more fascinating metric categories because its analysis 

reveals a longstanding inter-district conflict whose geopolitical implications cannot 

possibly be covered within this research. Historically, the poorest, most marginalized 

districts in Meghalaya are those of Garo Hills and some within their main ethnic group, 

the Garos, have spent decades advocating for independence and a right to their own state. 

Consequently, the metric for Electricity, the Number of Electrified Villages reflects 0 in 

East Khasi Hills, while three of the Garo districts and their bordering West Khasi Hills 

contain the most electrified villages.  

Year-over-year analysis from 2013 through 2016 shows only a 0.7% increase in 

the number of villages electrified, but the Meghalayan state’s government explicit focus 

on the underdeveloped Garo districts show their attempts at making sure their citizens see 

increased development at the basic level. 



52 
 

 
Figure 27 Screenshot of Electrified Villages Compared by Each District and Over Time 
 
 
 
 The next supplemental metric category, Industries, contains one useful metric and 

one incomplete metric: Number of Persons Employed in the industrial manufacturing 

sector, and, rupees allocated for Investment in Plants and Machinery. Since Meghalaya is 

part of the neglected, poorly connected Northeast region, the state’s traditional major 

employment opportunities are between agriculture and Co-Operation Societies. Industrial 

manufacturing investment is still relatively new to the state and the available data 

between 2013 and 2015 reflects that. For the Number of Persons Employed in the 

industrial manufacturing sector, the overall latest number is a mere 2059, and that’s after 

a drop of 342 employees from the year prior. As of 2015, East Khasi Hills had the 

greatest number of industrial employees with 29% while Ri Bhoi has the next most at 

18% thanks to its relatively low elevation and proximity to the region’s largest, most 

industrialized city, Guwahati, located in the state of Assam. West Khasi Hills contained 



53 
 

the third most with 13% while the remaining districts hovered between 40 and 180 

employees each.  

Unfortunately, the rupees invested in industrial machinery appeared to be too 

incomplete to effectively utilize for the research. Joint Stock Companies’ single useful 

metric, the number of Private Limited Joint Stock Companies reveal that 65% of them, 

22, are registered in East Khasi Hills with the remaining 35%, 12, divided almost equally 

between the other ten districts. This continued to reinforce the economic development 

gap across the state and how East Khasi Hills contains most of it. 

The final supplemental metric category, Road and Transport, contained 10 metrics 

all related to the number of registered vehicles by type. As East Khasi Hills contained the 

most economic development, and research showed it disproportionately increased over 

the 12th FYP compared to other districts, vehicle ownership was a strong proxy metric to 

show how citizens and government spent their funds thanks to the district’s amplified 

economic prowess. Analytical trends between 2011 and 2016 displayed a steady, strong 

rise in overall vehicle ownership across all districts, but deeper analysis shown in Table 

X showed that the greatest percentage rises in year-over-year ownership came from 

outside East Khasi Hills. This was excellent economic news for all 11 districts that more 

citizens across the state could own private vehicles, where in the recent past, these were 

far harder to obtain for economic and infrastructure reasons. 
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Table 13 District-Level Analysis Summary for Year-Over-Year Growth in Registered Vehicles 
District Name Growth from 

2011 – 2012 
to 2012 - 2013 

Growth from 
2012 – 2013 to 
2013 - 2014 

Growth from 
2013 – 2014 
to 2014 - 2015 

Growth from 
2014 – 2015 
to 2015 - 
2016 

East Garo Hills 9% 6% 3% 2% 
East Jaintia Hills 13% 8% 5% 5% 
East Khasi Hills 8% 9% 7% 8% 
North Garo Hills N/A N/A N/A 49% 
Ri Bhoi 9% 9% 7% 6% 
South Garo Hills 6% 4% 2% 5% 
South West Garo 
Hills 

N/A N/A N/A 45% 

South West 
Khasi Hills 

N/A N/A N/A 54% 

West Garo Hills 13% 4% 11% 11% 
West Jaintia Hills 13% 8% 5% 5% 
West Khasi Hills 21% 12% 7% 6 

 
 
 

 
Figure 28 Screenshot of Overall Vehicle Registration Compared by Each District and Over Time 
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Figure 29 Screenshot of Overall Vehicle Registration Compared by Each District and Over Time while 
Purposely Omitting East Khasi Hills to Enhance Over-Time Metrics for the Other Districts 
 
 
 
4.3 Qualitative Findings: Meghalayan Citizen End-User Feedback Survey Results 

4.3.1 End-User Basic Demographics 

Out of the estimated over 100 recipients, only 13 Meghalayan citizens were able 

to respond to the anonymous end-user feedback survey thanks to access and technology 

limitations partly impacted by the Indian government’s COVID-19 lockdown measures. 

Baseline demographic results reveal that the respondents were professionally diverse, 

well-educated, and had spent significant time or lived in only four of the 11 districts, 

although that did not necessarily preclude unfamiliarity with the remaining seven, and 

considering the high number of Government respondents, it is safe to assume they had 

conducted work throughout other districts throughout their careers. 
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Respondents represented six different industries: two Architecture and 

Construction, five from Government and Public Administration, one from Hospitality and 

Tourism, from Information Technology, one from Overall Development, and two from 

general STEM. This broad representation showed that feedback came from very different 

perspectives within a relatively small group, all of whom stood to benefit from successful 

FYP implementation, and that all end-users possessed at least a bachelor’s degree. 

Twelve of the respondents had lived or spent significant time in East Khasi Hills, 

which makes sense considering it contains the capital of Shillong and the most economic 

activity, while three had also spent significant time in West Jaintia Hills which borders 

the East Khasi Hills and contained the regional mining capital town of Jowai, one had 

also spent significant time in West Garo Hills, revealed by this researches analysis to be 

the second most economically active district for the available FYP metrics after East 

Khasi Hills, and one had lived in Ri-Bhoi, a major agricultural district, for a large period 

of time. This representation meant that some districts were overrepresented while the 

more traditionally remote districts had no end-user feedback representation. However, 

this did not necessarily mean that respondents had never been to the other districts or had 

never conducted business in them, only that they had not spent significant time there. 

4.3.2 Existing Familiarity with 12th FYP Results or Analyses 

The author’s hypothesis, that no district level analysis for the 12th FYP was ever 

made publicly available, and possibly never even performed, was reinforced by the end-

user survey. For the question, “Have you seen any results or analysis after the completion 

of the 12th 5 Year Plan?”, eight respondents stated a solid “no”. Of the remaining five, 
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only one, the Overall Development participant, claimed to have seen government data 

related to these metrics and the 12th FYP. However, they did not specify whether it was 

the same unmeasured base data, or an analysis. The final four respondents focused on 

visible economic impacts they had personally witnessed within the state, with both 

Architecture and Construction respondents stating “Yes - Roads and Transport for the 

East Khasi Hills District” and “Yes - Land utilisation of the New Shillong Township, 

Construction boom, skilled workers increased” while two of the Government and Public 

Administration respondents stated “Land utilisation, Number of private limited, Number 

of villages electrified, Registered Vehicles Taxis” and “Yes - Availability of potable 

water in villages and improvement in sanitation.” 

Tellingly, these yeses focused on the pragmatic nature of witnessed FYP 

outcomes rather than data or analysis released by the government. Improved roads in East 

Khasi Hills, new land utilization of previously undeveloped forest areas, newly started 

private companies, more villages being electrified, an increase in registered taxis, more 

overall construction, swelling numbers of skilled workers, improved drinkable water 

resources, and overall sanitation improvements. Looking back at the state’s 12th FYP core 

missions to improve livelihoods from Figure X, respondents purport that at least those of 

Aquaculture, Energy, Water, and Forestry showed witnessable outcomes while overall 

economic development and infrastructure growth also occurred.  

4.3.3 Digital Environment Self-Service Analysis Results 

Respondents were invited to explore using the tool to conduct their own analyses 

by comparing district-level metric actuals to those of state goals and for general citizen 
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awareness. Answering the question “Are the statistics at the district-level representative 

of what you thought they would be?”, nine Meghalayans stated “yes” and subsequently 

explained why, where the remaining four stated “no” and then explained which metric 

actuals surprised them. One of the “no” respondents declined to provide a comment. 

The overwhelming explanation for the yeses, and even one no, was that since East 

Khasi Hills and West Garo Hills contained the highest concentration of overall economic 

development and activity, it came as no surprise that these two districts were at the top of 

most metric actuals. Analyzing the supplemental metric actuals about vehicle ownership 

as a measure of district wealth and prosperity was also identified as being a key factor in 

the lack of surprise. While the FYP did not contain any goals for vehicles, this available 

data was included by the author for the exact intention of showcasing increasingly levels 

of wealth as a result of economic development.  

Reflecting professional experience, two of these yeses from the Government and 

Public Administration respondents confirmed the accuracy of these actuals by stating 

they were closely related to numbers seen at the sub-district village level throughout the 

state. Interestingly, two other yeses, one from the Information Technology sector, and the 

other from the STEM sector, reached contradictory conclusions regarding metric actuals 

for Ri Bhoi district. One believed the district was more developed than the data revealed 

while another felt the analytical realities were accurate and the district was amongst the 

more developed; the same conclusion the author reached. 

For the three no responses who offered explanations, one from the Government 

and Public Administration perspective was surprised to see how far head East Khasi Hills 
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was across metrics compared to other state districts and another from the same industry 

was did not expect to see how four metrics initially climbed in growth before stagnating. 

The final no explanation homed in specifically on the lack of available water supply and 

sanitation sector data, which the author noted as a future improvement to make. 

4.3.4 Is This Digital Environment’s Information Useful? 

Respondents offered differing opinions on their perception of this tool’s 

usefulness to Meghalaya’s Government, Industries and Companies, and Meghalaya’s 

Citizens. Across all stakeholder categories, an encouraging 41% stated the information 

was “Very Useful”, 39% stated the information was “Useful”, 13% stated it was “Fairly 

Useful” and only 8% felt the information was “Slightly Useful.” 

For the State Government, one said “Slightly Useful”, one said “Fairly Useful”, 

three said “Useful”, and eight said “Very Useful.” For Industries / Companies, one said 

“Slightly Useful”, five said “Useful”, and seven said “Very Useful.” Finally, for 

Meghalaya’s Citizens, one said “Slightly Useful, four said “Fairly Useful”, seven said 

“Useful”, and one said, “Very Useful.” These comparative results can be seen in Table 14 

and shows response breakouts by respondent industry representation.  

 
 

Table 14 Comparison of Usefulness Across Stakeholder Groups According to Survey Respondents by Primary 
Job Fucntion / Background 
Primary Job Function / 
Background 

State 
Government 

Industries / 
Companies 

Meghalaya’s 
Citizens 

Architecture and 
Construction 

Slightly Useful Useful Useful 

Architecture and 
Construction 

Very Useful Very Useful Useful 

Government and Public 
Administration 

Useful Useful Useful 
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Government and Public 
Administration 

Very Useful Very Useful Useful 

Government and Public 
Administration 

Very Useful Very Useful Very Useful 

Government and Public 
Administration 

Very Useful Useful Fairly Useful 

Government and Public 
Administration 

Very Useful Useful Fairly Useful 

Hospitality and Tourism Very Useful Very Useful Fairly Useful 
Information Technology Useful Very Useful Fairly Useful 
Information Technology Very Useful Useful Slightly Useful 
Overall Development Fairly Useful Slightly Useful Useful 
Science, Technology, 
Engineering and 
Mathematics 

Useful Very Useful Useful 

Science, Technology, 
Engineering and 
Mathematics 

Very Useful Very Useful Useful 
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5 CONCLUSIONS 

Initially sparked by the apparent lack of public FYP analysis that showed how the 

state and its contributing districts performed against objectives, this research uncovered 

how the associated plan objective and metric data was out of date, disparately located, 

incomplete, and housed in difficult to utilize, poorly labeled PDF formats. Furthermore, it 

found that there were no easy-to-use, informationally robust, data visualization enabled, 

or even truly suitable public data portals, and certainly none containing geographically-

driven analysis. These factors revealed a fledgling public data culture that hamstrung the 

government’s ability to transparently present FYP performance analysis and reinforced 

the lack of citizen self-service for Meghalayans to easily learn about their districts’ and 

state government’s economic development. Overcoming these trials meant successfully 

blending disparate data, creating a self-service, geographically-driven digital analytics 

environment, and engaging with Meghalayans directly to understand their feedback. 

Overall, analysis findings revealed that of the 20 metric actuals compared to the 

state-level goals, only five appeared to be on track to meet their 12th FYP targets. These 

were the Production of Bananas led by East Garo Hills, the Production of Citrus Fruits 

led by East Khasi Hills, the Production of Pineapples led by Ri Bhoi, the number of 

Fishseed Farms led by Ri Bhoi, and the number of Veterinary Hospitals with a four way 

tie between West Garo Hills, East Khasi Hills, Ri Bhoi, and West Jaintia Hills. 

Examining year-over-year metric trends by district exposed disparities in economic 

development with East Khasi Hills, the state’s most populous, wealthiest district, 
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disproportionally contributing the maximum amount for most metrics to FYP goals. 

Further evidence of inter-district inequality, particularly related to the far greater amount 

of economic development in East Khasi Hills, came from reviewing supplementary 

metrics that did not contain FYP goals. 

The end-user survey results from Meghalaya citizens was very encouraging with 

41% calling the digital environment “Very Useful”, 39% calling it “Useful”, and only 

21% feeling it was only marginally useful for citizens, government, and business 

stakeholders. Having validated the usefulness of this research, digital tool, and aggregate 

data from a small group of anonymous, professionally diverse Meghalayan citizens 

showed that the overall hypothesis was correct; this publicly available district level 

analysis appeared to be new, the digital environment was deemed beneficial to its 

intended audiences, and a geospatially driven data visualization approach was successful 

in contributing to the Meghalaya’s public and economic development community. 

By contributing first-time research to a traditionally marginalized state, this thesis 

successfully overcame its barriers, accomplished its goals of filling a significant analysis 

gap in the understanding of how Meghalayan districts contributed to the state’s 12th FYP, 

learned how close the state came to meeting its objectives, and bolstered a untried culture 

of public data availability, self-service exploration, and trusted analytical, economic 

development decision making.  
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6 CONTRIBUTIONS TO THE PUBLIC 

As the research is deeply personal for the author, being able to contribute back to 

the citizens of Meghalaya was the primary catalyst for selecting this topic. Therefore, the 

research was conducted, and digital environment created, to that end. Starting with the 

lack of available data visualization tools for public Meghalayan data, the author made this 

tool self-service, user friendly, and readily available via Github. Furthermore, since this 

district level data is not centralized nor available in a way that is simple to find, being 

able to collate all of it and make it available on Github is important for varied audiences 

interested in Meghalaya’s economic data. Finally, since there was no directionally 

accurate, publicly available, geospatially formatted district level map of Meghalaya, 

creating it from the best obtainable option allows the entire geospatial community to have 

access to a more accurate map thanks to this research and Github. All of this information 

can be freely accessed here, https://github.com/GMUGeoINT/MeghalayaDistrictThesis. 

 
 

https://github.com/GMUGeoINT/MeghalayaDistrictThesis
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Figure 30 Screenshot of Github repository 

 
 
 

  
Figure 31 Screenshot of Github hosted public digital environment 
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7 CONSTRAINTS 

A wide set of constraints was experienced by the author, the foremost being a 

severe lack of readily available, reliable, centralized, up-to-date, and accurate public data. 

Deeply fragmented, incomplete information about the state and districts of Meghalaya led 

to many weeks of scouring educational databases and government websites to acquire 

even basic information. Furthermore, the most accurately available information contained 

the three flaws of having mismatched available metrics, incomplete years of data, and 

difficult formats to work with. The lack of accurate, publicly available district level maps 

in visualization digestible format for the state of Meghalaya, coupled with the country’s 

extreme sensitivity around maps, proved a challenge but also an opportunity to contribute 

back to the public in a surprising manner.  

The highly unexpected onset of COVID-19 caused the author an incredible 

opportunity at work to lead his company’s international operations analytics response to 

the crisis, which stole much of his time outside of work. Finally, India’s COVID-19 

lockdown measures led to difficulty in finding widely available end-users for providing 

tool and research feedback which led to fewer responses than anticipated. 
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8 HOW TO IMPROVE THIS RESEARCH AND DIGITAL ENVIRONMENT 

8.1 The Author’s Recommended Improvements 

This research would benefit from deeper research around the geopolitical and 

socioeconomic impacts of state and national FYPs on Meghalaya’s citizens from the 

1950s until 2017, not just the 12th FYP. Northeastern states like Meghalaya do not have 

robust, up-to-date histories that are well documented, widely researched, and centrally 

compiled. A primary improvement would be acquiring holistic datasets which contained 

metric actuals for all the state’s FYP goals, all their associated actuals at the district level, 

and citizen commentary of how the plan impacted livelihoods of the people. 

For the digital environment, the data visualization tool is not perfect and contains 

labeling flaws where it’s not immediately clear to the user what mode of measurement is 

being used, some of the “State-Level Actual Amounts in 2015-2016” are not at parity 

with the “District Level Contribution Amount” for the same year, and occasionally, 

disordering of chronological years appear on the trend line for some metrics. Also, being 

able to provide additional data for all metrics, clearer user instructions, more years of 

data, and additional visualization types would improve the tool. Additionally, having 

supplemental metrics like demographics, health care factors, employment figures, 

economic indicators, investment data, and geographic overlays like roads, businesses, 

rivers, and agricultural land area coverage would greatly improve the overall environment 

and better support decision makers and citizens. 
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The author would love to collaborate directly with the Meghalaya Planning 

Commission or other government bodies involved in economic development. This 

collaboration would elucidate analysis flaws, undoubtedly fill in data gaps, correct any 

errors, and improve the usefulness of the tool for the citizens of Meghalaya. This could 

help improve their publicly available digital tool options, enhance their data collation and 

ease-of-access, increase transparency and awareness around government efforts, and 

hopefully, drive increased economic development for the state by bolstering citizen 

engagement, enticing investors, and invigorating the quality of government analytics. 

8.2 Meghalayan Citizens’ Recommended Improvements 

For the final question in the anonymous end-user feedback survey, respondents 

were asked how they would recommend improving the digital environment and analysis, 

since, after all, they are the intended primary audience, and this is their state information. 

The question “What additional information or improvements would you suggest be 

included in this tool to make the analysis more useful?” yielded different answers from 

all 13 participants. One desired projection modeling, one called for further scrutiny and 

verification from a broader audience, one called out missing data for some of the years, 

and seven called for supplemental metric data around demographics, healthcare, water, 

hospitality / tourism, fiscal outlays, and deeper level details in general. Two focused on 

requesting the addition of clear explanations of why metrics did not reach, or were above, 

planned targets in order to better assist planners in understanding how to best act. Finally, 

one respondent said they did not have any recommendations or requests at the time of 

submission. 
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