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Abstract 
Emergency situations are special since they present decision makers with a context that is 
characterized by extraordinary constraints on resources, need for urgency of actions and a 
critical psychosocial state that is markedly different than the normal situation. However, 
actions taken under these extraordinary situations can have a profound bearing on the long-
term recovery of the community and its heritage. This paper considers the critical aspects of 
decision-making in emergency situations that need to be considered for sustainable long-
term recovery of cultural heritage. It is difficult however to judge these essential 
considerations beforehand without evaluating the impacts of these decisions in hindsight. 
These considerations will be illustrated through case study of post-earthquake reconstruction 
in Marathwada in India by assessing the long-term impact of rehabilitation policies 
formulated in the immediate aftermath of the earthquake. Patterns of adaptation and change 
in these areas demonstrate how small decisions taken during emergency can have wider 
socio-economic and physical implications. These cases will also show the importance of 
understanding the local context, especially with respect to local vulnerabilities as well as 
capacities, skills and resources while making decisions. These would also emphasize the 
necessity and ways of engaging various stakeholders, especially the local community, not as 
passive recipients but as important actors in the decision-making process. These 
considerations are significant for conservation professionals making decisions during 
emergencies, especially with regards to immediate protection, repairs and long-term 
recovery of cultural heritage, while we largely remain at the periphery of the reconstruction 
process.  
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BACKGROUND 
A crisis or emergency is a threatening condition that requires urgent action. Effective emergency 
response can avoid the escalation of an event into a conflict or disaster. However, emergency 
does not exist as an exclusive phase. Rather it is part of a longitudinal process that is closely 
linked with pre-disaster preparedness and post disaster recovery meant not only for bringing a 
place back to its normal situation but also for reducing vulnerabilities that led to the disaster in the 
first place. 

It is important to understand the context within which emergency decisions are taken 
because it is markedly different than normal situation. It is characterized by fear and stress, 
urgency and unpredictability. Moreover in such situations, limited resources are at disposal, 
which call for prioritization. Also many new stakeholders such as international donor agencies 
and NGOs come into play during emergency phase.  

Therefore to understand the nature of decisions taken during emergency, one needs to find 
answer to the following questions: 

- Which actors were involved in decision-making? Who had the final authority? 
- What were the predominant constraints? 
- What priorities were set by the decision makers and on what basis? 
- What process of implementation was conceived and how it got translated on ground? 
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Based on the findings of a research on long-term impacts of Post earthquake reconstruction in 
Marathwada region in western state of Maharashtra in India, the paper will investigate how 
decisions taken under such extraordinary circumstances can have far reaching consequences on 
the cultural heritage of the area. These impacts extend much beyond the emergency phase and if 
long-term consequences are not taken into consideration, the results can be catastrophic; turning 
a natural disaster into a cultural one. 

 
Cultural Heritage of Marathwada 
The cultural heritage of Marathwada is predominantly rural and is characterized by traditional 
settlements with 'vernacular housing' as an important component.  The village morphology is 
organic punctuated by public and semi-public open spaces used for collective activities of the 
people. The village entrance is marked by a temple and a gateway. Some of the villages also had 
fortification walls, much of which have disappeared. 

 Vernacular housing has been traditionally built using materials that are most easily 
available locally, including stone and wood. Typically, the walls are made of stone masonry 
sometimes more than 600 mm thick, with mud or lime mortar. In the villages where there are 
large pockets of white clayey soil, walls are predominantly made of adobe bricks from that soil. 
The most commonly found roof consists of a thick layer of soil serving primarily as roofing. A 
heavy water-proof and insulating layer is placed on timber under-structure. There is a distinct 
typology for the housing based on the economic and social status of the household.  Houses of 
people with well-to-do status are characterised by a courtyard surrounded by a colonnaded 
verandah in front of rooms.  
 

   
 

Figure 1                        Figure 2  
(Source: Author). 

 
A front wall with dressed stone cladding and a massive doorway are other characteristic features 
of these houses. Other important elements of built heritage are stone temples with typical 
pyramidal roofs (Figures 1 and 2), cave temples, fortresses and wells and tanks representing a 
well developed traditional water system. The region also abounds in movable heritage in the form 
of sculptures and inscriptions, most of which are still part of religious use (Figure 3). 
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Figure 3                             Figure 4  

(Source: Author). 
 
Another important aspect of Marathwada heritage is that it is living and dynamic. The building 
crafts in stone and wood have survived over generations. These included Sutars (carpenters, 
who make the unique roof pattern called ‘Malwad’ (Figure 4) as well as agricultural tools), Wadars 
(who are involved in extracting and breaking the stones from quarries and play a vital role in 
stone masonry work) and Patharwat (who decorate house entrances and do stone carving). 
Heritage is very much part and parcel of the lives of people surviving through rituals and 
traditions.  

 
Earthquake Strikes Marathwada 
A devastating earthquake hit Marathwada in the early morning hours of September 30, 1993. Its 
magnitude was 6.3 on the Richter scale and it left nearly 9,000 villagers dead and around 16,000 
injured. In the 52 villages that were most severely affected, some 30,000 houses were destroyed 
or badly damaged. (Jigyasu 2001) The loss of life and property was particularly high in rural 
areas since traditional construction, which had already become weak and vulnerable, could not 
withstand the shock of the earthquake.   

 
VULNERABILITY AND CAPACITY OF CULTURAL HERITAGE AT THE TIME OF 
EARTHQUAKE 
The traditional construction vernacular in the region had several features that would contribute 
towards good earthquake performance. This included good stone masonry with good corner 
joints and through-stones, timber under-structure with flexible tongue and grove joinery capable 
of absorbing earthquake forces as well as wooden columns resting on stone bases that would 
help in base isolation during ground motion. However, in spite of these features, most of the 
traditional structures behaved poorly and caused death and injury during the earthquake.  

There were several reasons for high vulnerability of these structures, which are linked with 
overall development context. Increased poverty of agrarian communities meant that these 
structures were not regularly maintained e.g. kerosene oil that was traditionally applied over 
wooden beams and columns was discontinued thereby accelerating the deterioration of wood. 
Also some other traditional practices were discontinued due to sheer ignorance or degeneration 
of knowledge. For example, mud layer over roofs were no longer replaced periodically and 
successive mud layers were added thereby increasing the dead weight of the roof. Also stone 
masonry had degenerated to a great extent and rather than consolidated stone construction with 
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through stones, random rubble masonry in mud mortar was merely faced with properly cut 
stones. For several reasons, craftsmen had considerably lost the knowledge that had led to such 
fine cultural heritage in the region. 

 
Emergency decisions for post earthquake reconstruction 
Following the earthquake in the emergency phase, the government took several crucial decisions 
for reconstruction that would change the destiny of Marathwada and cause irreversible impact on 
the rich living heritage of the region. These decisions were based on the following assumptions:- 

• People are helpless victims. They need to be provided cash and kind. Thus Government 
decided to take a soft loan from the World Bank worth millions of dollars. 

• Permanent shelter is the main need of the victims. Other needs can follow.  
• Relocate 52 villages that were heavily damaged because land on which they are located 

is unsafe from earthquakes. 
• Traditional construction and materials, namely wood and stone, are the main culprits. 

Therefore, there is opportunity to introduce modern earthquake resistant materials and 
technology using concrete. 

• Post earthquake reconstruction is an opportunity to modernize 'backward' rural villages 
and provide them with 'city like' house designs and villages. 

 
According to Maharashtra Earthquake Emergency Rehabilitation Programme (MEERP) –the first 
of its kind in India, conceived and executed with the help of a soft loan from the World Bank, the 
affected villages were divided into three categories based on pre-defined criteria namely (GoM 
1993):  

i. Villages to be relocated- type ‘A’ villages 
ii. Villages to be reconstructed in-situ– type ‘B’ villages 
iii. Villages where repairs and seismic strengthening and retrofitting programme would 

be implemented – type ‘C’ villages. 
 

Most of the plans of relocated villages were prepared by engineers in the local Town Planning 
office1.  The layouts of these villages were mainly 'city-like' with wide streets forming a grid 
pattern and row or cluster housing. This is contrary to traditional settlements, which were 
characterised by narrow streets, a hierarchy of public and private open spaces used for religious 
as well as other activities, clusters of housing with distinct typologies influenced by traditional 
occupation patterns etc. (Figures 5 and 6) The houses were again divided into three categories, 
on the basis of land tenure in the hands of a particular family.2  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 The villages to be relocated were those where more than 70% of the houses were damaged, where a certain number of deaths were 
reported and where the ground had black cotton soil up to a depth of 2 metres. Where the damage was more than 70% but strata was 
good i.e. soil is less than 2 metres depth, it was decided to reconstruct those villages in-situ. The ‘C’ category villages were decided 
on the basis of a detailed ‘technical’ survey by a team of government engineers. 
	  
2 Accordingly ‘A’ category houses had a carpet area of 250 sq. ft. These were to be provided to farmers who were landless or had 
land up to 1 hectare. ‘B’ category housing of 400 sq. ft. carpet area was provided to those having land-holding between 1 hectare and 
7 hectares and all bigger landlords having more than 7 hectares of land-holding got ‘C’ category houses of 750 sq. ft. The built up 
area for these houses was about 10% more than the carpet area to allow for future expansion. 
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Figure 5                       Figure 6  
(Source: Author). 

 
Among all other components, housing was given the first priority in the rehabilitation process. 
Accordingly, 52 villages were to be relocated with essential services and infrastructure. New 
standards were set for housing construction that advocated the use of ‘earthquake resistant 
technology’. The government managed to arrange the participation of a large number of non-
governmental agencies in the programme including commercial firms, international donor 
agencies, religious groups, political parties’ etc. These agencies came up with a variety of 
building technologies to demonstrate seismic resistance. These included pre-cast concrete 
panels, geodesic domes with Ferro cement, in-situ reinforced concrete, hollow concrete blocks 
etc. It is worth noting that almost all the agencies advocated the use of concrete. 

Most of the relocated villages were adopted by various public and private agencies. The 
entire reconstruction activity was primarily contractor driven where contractors and labour were 
hired by donor agencies from outside the region to undertake reconstruction. 

Initially there were 10 villages in B category villages that were supposed to be 
reconstructed in-situ (GoM 1993), but due to social and political pressure, and lawsuits filed by 
panchayats, the number grew to about 22 villages and ultimately the GoM decided to relocate 
these villages to new sites (Nikolic-Brezev et al. 1999). As a result, by 2001, the number of 
relocated villages increased from 52 to 74. In fact, none except two villages; Tembhe and 
Pardhewadi were reconstructed in-situ. 

In C Category Villages, the government, with the support of NGOs, undertook strengthening 
and retrofitting of existing houses. In these villages, a publicity campaign was launched by the 
Government through constructing 'Model Houses', which advocated for the use of reinforced 
concrete bands at plinth, lintel and roof level. It is noteworthy to mention here that in these 
villages, where households were to have ‘retrofitted’ vernacular buildings, over 99 percent of the 
work was in the form of new concrete and brick additions (Nikolic-Brzev et al. 1999). 

 
IMPACT OF RECONSTRUCTION- INCREASING VULNERABILITY (1993-2011) 
In relocated villages, people have undertaken extensions to their houses using variety of 
materials and technology, which are markedly different than those that were introduced during 
reconstruction. The walling materials include tin sheets, thatch, ferro-cement sometimes with 
bamboo posts, stone and brick in cement mortar. Interestingly very few extensions are done 
using materials and technology that were originally promoted in reconstructed houses due to their 
unaffordability and unavailability.3  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 Ten 'Building Centres' in Latur and Osmanabad supported by HUDCO (Housing and Urban Development Corporation) and also 
assisted by the Government. These centres were supposed to promote construction activity and generate employment through 
training programmes for construction artisans, unskilled labour and unemployed youth. The centres supplied building materials to 
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Also stone which was predominant building material of traditional houses in the region 
before the earthquake is used in a very limited extent, mainly for making boundary walls. This is 
because of perceived fear of stone as unsafe building material4 (Figures 7, 8, 9 and 10). 
 

   
 

Figure 7                       Figure 8 
 

   
 

Figure 9                       Figure 10  
(Source: Author). 

 
The nature of material and construction system varies among various economic groups. While 
the lower economic groups tend to use tin, ferrocement, thatch and stone, those from higher 
strata use brick and concrete blocks. In many instances, walls are constructed using hybrid 
materials such as stone and brick. However in most cases, tin sheets are mainly used for roofing 
because they are perceived earthquake safe due to their light weight although these get oven hot 
during day time causing health problems for inhabitants. 

Ironically, much of these extensions regardless of economic groups are vulnerable to 
earthquakes due to poor construction practices such as hybrid constructions built using 
incompatible materials and poor masonry, poor corner joints between walls, absence of lintel 
bands and inadequate foundations. The RCC columns wherever used are of improper 
crosssection and does not have adequate reinforcement. In many instances, tin sheets used for 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
construction sites and educated people with respect to earthquake resistant technology. This was a very good idea and would have 
ensured sustainability. Unfortunately, all these building centres were shut down within three to four years as they were completely 
dependent on external support. 
 
4 Traditional houses are built using stone and wood; materials that have been available locally. Typically, the walls are made of stone 
masonry sometimes more than 600 mm thick, with mud mortar. The most commonly found roof consists of a thick layer of soil serving 
primarily as roofing. A heavy water-proof and insulating layer is placed on timber under-structure. There is a distinct typology for the 
housing based on the economic and social status of the household.  Houses of people with well-to-do status are characterised by a 
courtyard surrounded by a colonnaded verandah in front of rooms. A front wall with dressed stone cladding and a massive doorway 
are other characteristic features of these houses. 
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roofing are not fixed with the purlins and just held in place with stones thereby making them 
susceptible to high winds or leakage during heavy rains (Figures 11, 12, 13 and 14). 

 

   
 

Figure 11                            Figure 12 
 

   
 

Figure 13                            Figure 14 
(Source: Author). 

 
Since the criteria for house allocation was on the basis of land-holding, landless farmers and 
craftsmen who ended up with very small or no house have undertaken construction on their own 
using combination of materials such as thatch, tine and stone. However the quality of these self 
built houses is very poor making these highly vulnerable to hazards such as earthquakes and 
rainfall. 

As mentioned before, retrofitting techniques for existing houses were promoted by the 
Government and NGOs in C category villages which did not sustain much damage. Some pilot 
projects were initiated in these villages and it was hoped that these examples would be replicated 
by others in the village. However, eighteen years after the earthquake, many inhabitants in the 
village do not even remember the houses where pilot retrofitting projects were undertaken. Even 
the residents of those retrofitted houses vaguely know the advantages of retrofitting and can only 
remember ‘angles’ as distinctive features of these houses that were originally put in place to 
strengthen connection between walls and roof. In some of these houses, these angles have 
already been removed for increasing the height of the roof. In others, extensions to these houses 
do not incorporate any earthquake safe features (Figure 15). 
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Figure 15 (Source: Author). 
 
As mentioned before, traditional construction process in Marathwada was carried out by 
craftsmen who have been building in stone and wood for generations. However after the 
earthquake traditional construction systems were condemned as unsafe and reconstruction 
policies further encouraged new materials and construction techniques5. As a result traditional 
craftsmen, who were already in less demand before the earthquake further lost their livelihoods 
and moved to other jobs.  

Construction work is now undertaken by other socio-economic groups, who have acquired 
limited knowledge in brick and RCC constructions through short apprenticeships. However this 
quickly acquired knowledge results in very poor constructions. In fact, one of the long-term 
impacts of reconstruction policy has been that traditional building craftsmen have almost 
disappeared from the region and vernacular constructions in stone and wood are replaced by 
highly vulnerable new constructions. Thus reconstruction further accelerated the process of 
marginalisation of traditional craftsmen.  

In some instances, where traditional houses are still intact, people do not feel safe living in 
those and would rather prefer moving to tin sheds. Even so many years after the earthquake, the 
perception against use of traditional materials is so strong that wood salvaged by the owners 
from their old houses is used as firewood and stones are only used for boundary walls. These 
perceptions have also led to replacement of traditional stone temples, which were considerably 
safe from earthquakes with those constructed in brick and RCC of new architectural vocabulary 
influenced from nearby region. Most of these new constructions also do not follow any 
earthquake safety standards (Figure 16). 

Traditional villages were located in areas with good water table and water was drawn 
through wells and tanks. However relocated villages are dependent on piped water supply and 
during summers face lots of problems in getting enough supply of water. 

 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 As a result of the earthquake, these houses suffered enormous damage primarily due to heavy roofs (mud) and thick stone walls 
with weak bonding, especially at joints. This caused huge loss of life. On the basis of quick damage assessment immediately after the 
earthquake, the traditional techniques of vernacular housing were deemed to be the major cause of loss of life. All local construction 
practices were rejected by the 'official expert agencies'. Local people who saw their loved ones die under the heap of stone rubble 
also developed an acute fear. The traditional material and techniques were considered to be 'unsafe' for future habitation. 
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Figure 16 (Source: Author). 
 
Lessons learned: Short-term decisions should not lose sight of long-term implications 
The assessment of long-term impacts of post disaster reconstruction in Marathwada has shown 
how reconstruction policies with all their good intentions have reinforced some pre-disaster 
vulnerabilities and risks while creating new ones. Clearly the case brings forward how short-term 
decisions based on immediate perceptions of risks can overshadow considerations of risks that 
may accrue in the long-term.  

The case also brings out how risk perception and communication affects decisions that 
would have far reaching consequences. Predominant perception against use of stone led 
engineers to advocate modern materials and technology. As a result people abandoned use of 
traditional constructions leading to disappearance of local building traditions and skills but created 
very poor new constructions. 

Therefore decision-making during emergency should not be seen as an end in itself. Rather 
short-term decisions should have a long-term vision, which would mean emphasis on 
preparedness beforehand. We need to make ourselves relevant to larger sustainable 
development goals because we are relevant. 
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